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The Internationaf Unlon for Conservation of Nature and Natural
Resources (IUCN) vras founded in 1948, and has i ts headquarters
in Gland, Switzerfandr i t  is an iDdependent internat ional body
whose menbership conprises states, i r tespect ive of thet ipol l t lcal
and social  systems, government departnents, and pr ivate
inst i tut ions as wel l  internat ionaf organizat ions. I t  represents
tbose \dho are concerned at manrs noal i f icat ion of the natural
envirorunent thlough the rapidity of urban a!1d inalustrial
development and the excessive exploi tat ion of the earthrs
natural-  resources, upon which rest the foundat ions of his
survival .  lUCNrs nain purpose is to prolrote or support  act ion
whlch wi l l  ensure the perpetuat ion of t / r i ld nature and natural
resoulces on a world-wide basis,  not only for their  intr insic
cultural  ox scient i f ic vafues but also for the long-term econonic
and social  welfare of rnankind.

Ahis object ive can be achieved througb act ive conservat ion
prograns for the $r ise use of naturaf resources in areas where
the f lora ant l  fauna are of part icular i rportance and wbere the
Ianalscape is especial ly beaut i ful  or str ik ing, or of  histor ical ,
cul tural ,  or scient i f ic s igni f ical tce. IUCN bel ieves that l ts
aims can be achieved nost ef fect ively by lnternat ional ef fort
in cooperat ion \r i th other inteinat ional agencies, such as UNESCO
and FAO.

The world qi ldl i fe Fund (I^IV, l r ' )  is an internat ional chal i ta! : le
foundat ion for saving the world 's wi ldl i fe and v' i ld places. I t
vTas establ ished in 1961 under swiss lat{ ,  and at present joint ly
shares headquarters with those of IUCN. I ts aiF is to support
the conservat ion of nature in al l  i ts forns ( landscape, soi l ,
water,  f lora al ]d fauna) by raising funds and al locat ing them to
projects,  by publ ic i ty,  and by educat ion of the general  publ ic
and young peop. le in gart icular.  For al l  these act iv i t ies i t
takes scient i f ic and technical  advice frotn the IUCN.

Although l^ lWF nay occasional ly conduct i ts own f ield opetat lons,
i t  t r ies as much as possible to v/ork throuqlr  corpetent
s P e c i a . I i s t s  o r  l o c a  1  o r g a n i z a L i o n s .

Anong lrv lF projects f inancial  support  for IUCN ani l  for the
fnternat ional Counci l  for Biral  Preservat ion (TCBP) has highest
pr ior i ty,  in order to enable these bodies to bui ld up the vi tal
scient i f ic ancl  technical  basis for world conservat ion anC
specif ic projects.  Other projects cover a very wide range from
educat ion and ecological  studies and surveys to the establ ishnent
and nanagenent of areas as nat ional parks and reserves and
emergency prograns for the safeguaral inq of animal anC plant
species threatened with ext inct ion.

1'rF fund-ralsino and pubf ic i ty act iv l t ies are mainly carr ied
out by Nat ional Appeals in a nulrber of countr ies, and i ts
internat ional governing body is nade up of prominent personal i t ies
in rnany f ie lds.
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FOREWORD

A-s,a private olganization. member of IUCN and affiliate of t{WpFUDENA was honoured to host the 7th ,rorking session of t t"  fUCf, fT
SSC-crocodi, le s-pECIAL-IST group in Venezuef i  in October lgg4t _ '
c n a r r e o  b y  D r .  w a y n e  x i n q .

As. FUDENA's major objet ives are conservat ion of species and _
habitats and environmental  educat ion and venezuel i  bavinq f ive
and possibly six species of crocodi l ians, i t  seeneC o=p"6i. t ty
appropriate that nre host the group's f i rst  meetinq in Lat in A;6

On behalf  of  al l  the countt ies represen tat ive s ,  FUDENA woutat _
l lke to tbank the part ic ipants foi  their  coopetat ion anc vatuable
exchange of ideas and hope that t re can al l  cont inue to work _
towards the comrnon goal.

We niould also like to acknowledqe the tr'enezuelan AuCultron S^.iAlv
for their  assistance and the enthuslast ic part tc ipat i""  

"" ;- ; ; i ;of  the I ' :at ional Crocodi le Special ist  group_ coordi ;ateC by FUDEUA,

vr.  Ivan Darlo Maldonado, Dr.  Jos6 Ayarzaguena, Tcm6s Blohm, and
Dr. Pedro Urr iola,  Dr.  ledro ,r6uregui,  and Crist ina Ramo frcm the
Western Ll-anos Universi ty {UNEI_LEZj generously hosteC the f ie ld
tr ips to l lato Ef Frfo, Hato lUasaguaral  and N6du1o Expertmental  _
UIiELLEZ wl.r :ch aCded greatty tc the enjo)rment and experience ot thep a r ! l c , L p a n L s .  

_ T h e  s u p n c r t  o f  f o r e i g n  a n d  ] o c a t  o r g a n i z e t i o n s  _
-Lrke the Flor ida State Museun, New york Zooloqical  SccictV, UNELLEZ
and the direct ions of fnformation and pesearch (DGIII-) .  Adninlstra_
t ion (DGAA), lntexnat ionaf Affairs (ODEPRI),  and the Nat ional _
Wildl i fe Service fron the Venezuelan, I t , in ister io det Ambiente y de
los Recursos Naturales Renovabfes (MARNR) ccrt i}'ltEd to make lne
meeting a success.

OD behalf  of  a1l  the part ic ipants a major vote of grat i tuCe nust
be extended to Cecif ia Blohm, assisteC by r ,upe Chdiez for tnerr
year_of hard working efforts to organize and cooral inate this ,neet inq,
f inaf ly special  thanks are ctue to ihe !" inistry of the Fnvironnent and
Natural  Resoulces for opening the nreet ing by the Director ceneral
Dr: .  ArnalCo } lorales , fat tal .  and the closinq Cere.orrv by Inq, Fafael_
V j l o r i a  D l a z ,  D i r e c t o r  o f  A d n i n i s t r F t i o n  o t  U , r p l \ . t n - _  

-  -

This report  on the ! , rork of the IUCN/SSC CrocoCife Speciaf ist  croup
is deCicateC to FeCerico Iedetn l rho died on the 1st MFy 1994.

Dr. l ieden was born in Latvia to Balt ic, /cerman parents. Ee obtaineal
his doctorate fron the Humboldt Universi ty of Berl in.  In 1950 be
travel led to Colonrbia at the invi tat ion oi  or.  l lar io Laserna of the
Universidad de los Andes in Bogot6. He adopted Col.onbian
cit izenship in 1985, Dr.  l ieCen L'as the author of more than 90 -

V I I



publ icat ions, but he is best knov,tn to the IUCN/SSC Crocodl le
special ist  croup for his work with South lmerican crocodi l ians.
I i is concern for the overal l  decf in€ of crocodi l ians in South
Amerlca 1ed to his deep involvement lv i th the rucN,/ssc and the
world l , f i td l i fe Fund, of i th ich he became a legional v ice_President.

Dr.  I t leden st imulated couot less biologists by his robust and -

affable deneanor,  his useful  counsef anC his constant alesi le to
learn nore about the world which sur leoundet l  hin.  In the nords of
Wil l ian Lamar, who wrote his obituary for Copeia: " Is was a
Privi lege to have known Fred, who showed me that one can age ani
st i l l  r ; tain a youthful  sense cf wonderi  anC that one can be
Iearned anC ren; in erninent ly aware of the l 'astness cf  that which
one ioes not know".

FUDENA hopes this \^tork contr ibutes to the conservat icn efforts
we have afI undertiiken

Rafael Tueela R.
PresiCent FUDEli l .

V I I I



SUMI{APJ OF THI] I.,IEETING

The 7th Vrorking yeet ing of the Crocod. i te Special ist  croup (CSc)
l tas convened f tor i  21 to 28 October 1984 in Venezuela, unde! the
sponsorship of tbe Fundaci6n para la Defensa de 1a Naturaleza
(FUDENA), anal in col laborat ion vTith the Sociedad Conservasionis
ta Audlubon de venezuela (SCAV), the t 'ntversidad NacionaL Experf
mental  de l ,os l , lanos Occidentales "Ezequiel  Zanora,,  (L 'NELIEZ ) , -
and the Minister io de1 Atnhiente y de fos Recursos Natulafes Re-
novables ( l lARNR). The f i rst  four days of the $orking l . leet ing
were f i l led with the presentat ion ani l  discussion of formal
papers --  the f i rst  day's presentat ions focused ent irely on the
si tuat ion in Venezuela, ani l  the remaininq sessions covered
crocodi l ians and progra.rns in other regio;s --  anal with the
business meeting. A f ie ldtr ip occupied the last three days.
fhe tneetings vrere open to anyone actively involved in crocoalilian
conselvat ion, as ref lected in the pa). t ictpat ion in the meetings
of nore than 60 research biologists,  wi ldl i fe l ranagers.
crocodi l ian farrnets. goverDnent off ic ials,  and hide inCustry
experts f lo ln 16 nat ions.

As at previous neet ings. the agenda of the neet inq sras olganized
arount l  four topics: 1) teports on the conservat ion status of the
species and populat ions of crocodifes in var ious parts of the
vror ldi  2) reviews of nanagenent pract ices and opl ions r  l )
devefopments in reseatcht and 4) deci6ions and pr ior l . t ies ar is ing
out of the business neet lng. A total  of  48 papers i rere
presentealr  those that were subnit ted for pubt icat ion appear
below.

At the business neet ing, the Crocodite Special ist  croup revielred
a nurnber of conservat ion issues, inclual ing the crocodi l ian
nanagenent program of the Venezuelan government, and proposafs
fron several  nat ions to change the l ist ing of their  crocodl le
Populat ions on the Appenal ices of the Convent ion on Internat ional
Txaale in Endangereal Species of l / t i ld Fauna and Etora (CITES). The
decisions ar is ing from the review, and the pr ior i t ies set for
conservat ion act ion and for research are surrr ! 'ar ized here.

This voluFe rras edited by Stefan corzula and typed by Armanda
Berlaty aDa Cladys Toc.h€n und€r *e .rrrdinntjcn cf .-4-cjlja da Bfoh'".

DECISIONS

RECOUTEIIDATIONS TO T:IE VENEZUET,AN GOVERNME\IT

The CSG comrenaled the yinister io de1 Anbiente y Ce los Recursos
Naturales Penovables (MAFNR) for the t ine and effort  they have
put into developing the progtam for conservat ion managemant of
Venezuela's crocodif ians. part icular ly noteworthy is the
ini tat ion of a large and varied research program that proviales



the data cn which the nanagenent s:rategy is based' Without
quest ior the uAINR plogram is develoPing intc the f inest --
l rocodi l ian conservi t ion program in Lat in Lmerica and coulc

serve as a nodel for other nat ions in the henisphere'

Severaf part ic ipants quest ionea the MARIiR est imate of 3 '000'000

!""*""  
" ! i "u",  

ba inan 
- 
crocodj. lus ,  present in the -Venezuelan 

1la-

nos. corzula eiFIETned-TIa€ l t -p ntqR staff  counted a !ota1 of

42.715 adult  and subadult  cainans in a survey of 234'000 hectaes

o f  h a b i t a t  i n  t h e  l i a n o s .  U s i n g  a  c o r r e c t i o n  f a c t o r - o f - 1 ' 2 9  f o r

the caimans not seen in the survey ploCuce a totaf of  55'000 -

caimans cr between 18 anci 24 cainans per square ki fcneter ' .
Other inaepenaent studies yiefded est imate; of  2O calnans/Km2'
vegetat ion and topographic naps indicate sui table habitat  covels

1O8.9OO square ki iorneters in the f lanos, so a denslty cf  20

cainans/(nr2 yielals an est imated total  of  2.179.000 adult  and sub-

aduft  cai [ ,ans.

Gorzula further explained that I iAB}]R plans to restr ict  the hunt

to nale cainan ovei 1.8 neters tctal  length; fenales dc not grot ' t

i t t . l  i . tq.-  caiman that Lalge representec 20s of the adult  and

sJacr: l t -populat ion sampleal by UAFNR. Staton anC Dixon reporteC

tt t . l  
" i r" ' . i . . .  

r .presett t"d 18t of  their  study popr: lat icn'  Basec

o n  t t 1 . " .  t w o  s a l r Q l a s ,  t h e r e  s h o u l d  b e  3 9 0 . 6 0 0  t o  4 3 4 ' 0 0 0  n a l e s

cvet 1.8 meters totaf fenqth in the l lanos. The I{ARNP progran

r i i i  
" . t  

a 1 l o l t  n o r e  t h a n  5 o t ,  a  n a x i n u m  o f  1 9 5 ' 3 0 0  t o  2 1 7 ' 0 0 0 ,  o f

t f rese targe tr ,ales to be ki l leC. This ' " ' r ' i1 ?ssure reproduct ion in

the wi ld populat ions is not hindered. During t i r is year 's

experinental  harvest the quota ni11 be far fewer'

car los Eivero Blanco exFressed concern that the Iq1'Rl lP staff  was

nol iaeq"atefy censusin|  the ' t i ic lopulat ions- ei ther pLior to the

exp"r in.ntat i runts cr ai terward, was not checking to see i f  the

;; ; ; ; ; ;  ; ; ; ;  k i l l ins onry the 1ar.qe na1es, and was not accuratelv

."" i i " t l "g the sale anc export  of  hices. Tom6s Plohn exPressec

the sarce worr ies.

Peter Brazait is urgeC the governnent to establ ish throughout the

;; ; ;at  ;  systen oi  nat ional r \arks and sanctuaries in.dl^ ich al1

o i  V e n e z u e l a ' s  c r o c o o i l i " n s  c e n  b e  I ) r o t e c t e d  e o e q u a I e r : ' '

Professor l {esse1 and several  others indicated thet iespite the

I ' I \RNR restr ict ions on l( i l I ing caimans less than l '8 meters in

f ." i tn,  .  number of smal ler ienales wi l l  be ki l led'  The only vtay

to ;etermine holr ' /  r 'any are ki l1ed is to have N?'FNR staff  present

; ; . ;  a; ;  cainLans are- skinnec. so they can be sexed anc neasuiec'

After adal i t ional ai iscussicn, the chairnan of the csc sumnarized

i i ' ; - ; t ; ; ; ' ; - ; ; ; .mnendat ions for inProvins the alrea{]v except ional
progran develoPec bY I"IARIiR:

x



1) A major effort  should be rnaale to census, both before
each hunt anal afterwards, alf the areas that are openeal
to hunt ing. l l i thout these counts, i t  wi l l  be inpossible
to aletermine the effect hunting is having on the wild
populations in time to nake aaljustments Prior to the
next open season.

2) MARNR staff shoulal be present on the ranches vrhen
many of the caimans axe skinned 5o they can be neasured,
sexed, anal other biological  alata gathered. Also on each
of the ranches that part ic ipates in the hunt,  MARNR
should train one or more persons to collect the lequireal
data when the ! , |ARNR staff  cannot be present.

3) Hunters ani l  ranches shoulal  not prof i t  f ron ki l l ing
caimans smal ler than 1.8 meters total  fength or front
exceeding the quota set by MARNR. Undersized ant l  over
the quota hides should be conf iscatecl .

4) Laws and regulat ions governlng the hunt ing of caimans
nust be r igorously enforced in order to protect the
cr i t ical ly endangered crocot l i les. crocoaylus acutus and
crocodylus intermedius. A hunter ma-g6E-not m;ke-e-
I i v i n g  h u n t i n g  o n l y  t h e  i n c r e a s l n g f y  r a r e  c r o c o d i l e s , b u t
caiman hunt ing can subsidize the cont inuei l  s laughher.  of
the few lemaining clocodi les. I f  he can sel l  i ts hide
without penalty,  a comrnercial  hunter earning aalequate
pay by legal- Iy hunt ing caimans, wi l l  k i l1 every crocoal i le
he chances to f ind,

5) Periodic,  urannounced inspect ions shoulal  be n'at le of
every tannery ani l  every dealel 's \^tarehouse to monitor
traale in i l leqal hides. In addit ion. s ince hides are
shipped internat ional ly by air freight,  I ' IARNR shoulal
monitor exports by checking the cargo records, bl11s of
laal ing, and air  waybt l ls of  the var j .ous air l ines. Al I
air f reight packages are weighed pr ior to loading, so the
average v/eight of  a tanned hide or crust can be used to
est i rnate the number of hides in a shipnent.

6) r . . tARNR shoulal  estabf ish protected sanctuarles for
crocoal i l ians in regions and suitable habitats that
present ly lack nat ionaf parks or equivale$t protectet l
aleas. This syster\  of  enclaves v/ould assure that
geographical ly widespread and genet ical ly diverse
populat ions of crocoal i l ians r^rouId be protected in venezuela
in the event that hunt ing is not adequately controf led
elsewhere.



RECOMMENDATIONS TO THE CITES SECRETARIAT

The Austral ian Pr al to Transfer f ts PoDulat ion of Croc
rosus torn II.  As at the meeting of

e C S G i n A a two years ago, Goff  T,etts led the
al iscussion of the Austral ian submission. His presentat ion
adalressed many of the cr i t ic isns the CSG had nade of the
earl ier submissioD, which the Aust ial ian governnent
withdrew at the CITES Conference of the Part ies in Botswana,
After a thorough t l iscussion by the var ious part ic ipants,
Professor Messel spoke for the ent ire audience in
conglatulat ing the Austral lan government for correct ing the
rrajor shortcomings of the prevrous pxoposed managem.ent plan-
I{e then cal led on the CSG to endorse the preseot proposal.
(evin van Jaarsveldt,  David Blake. Lala Singh, Gori lon cr igg.
anal others asked that the CSG seek assurances that the
Austral ian authori t ies \^r i l l  not al low the col lect ion of
eggs f lom nat ional parks in order to stock crocodi le farmst
wi l l  not a1lon the safe of hides or meat from crocodifes
dlownetl  in f ishing netst wi l l  c lose the r ivers and estuaries
of Kakadu National Park to net f ishingr and wi l l  support
nonltor ing of the Austral ian crococl i fe populat ions by
independent researchers. Goff  Letts.  t {arry 8ut1er,  and
other Austral j .an representat ives present at the meeting
accepted the suggest ions and indicated they would urge the
Austtal ian governnent to give these assurances. They also
c f a r i f i e d  t h e  g o v e r n n e n t ' s  i n t e n t i o n  t o  k i l l  o r  c a p t u r e
up to 100 saftvrater crocodi les around centers of human
habitat ion where they pose a threat to People. Approximately
80t of these nuisance clocoal i les wi l l  come fron Daf\^t in Harbor,
15t f ron the Daly River,  and 5? fron the rest of  the
Northern Terr j , tory.  Any of these nuisance crocodi les that
are placed in a crocodi le farrn wi l l  have to be kept al ive
on the farm for a minlmun of one vear before thev can be
k i l l e d .

Is nas agreed that draft  resolut ions submitted to the rUcN
General Assenbly by var lous groups opposing or support ing
the present Austral ian submission to crTEs would be
withalrawn ln favor of a joint  resolut io[  endorsingthe
subtnission but cal l ing for the assurances inal icated above.
I t  was furthel  agreed that the csc chairman would
col l runicate the endorsment of the proposal,  condit ionaf
upon receiving the assurances sought,  to the CITES
secretar iat  pr ior to the CITES Conference of the Part ies
in Buenos Aires in Apri l  1985. Gordon Grigg anal Kevin van
Jaarsvefdt were enl isted to draft  the joint  resolut ion,
which \^tas carried to the General Assenibly by the chairman
anal later t ransmit ted to the CITXS Secretar iat  in an I

) : I  I



trCONSERVATION OF THE AUSTFA],IAN POPUT,ATION OF CROCODY',US POROSOS"

"Aftex careful fy exarnining the 1984 Austral ian proposal to CITES
to t lansfer the Austral ian popufat lons of C. porosus to Appenal ix
II of CITES anal noting that the proposal aadr;EGEd-- nunber of
cr i t ic isms raised in respect to an earl ier appl icat ion,
concerning crocodi le populat ion status, protected areas, aborlginal
consultat ion, detai ls of  ranching anal other aspects of managenent.
the IUCN/SSC Crocodi le Special ist  croup, meeting in Catacas in
October 1984, expresseal i ts support  for the proposal,  bel ieving
that i t  wi l l  have benef i ts for the conservat ion of the species
without detr lment to the A.ustral ian sal twatet crocodi le populat ion:

"In arr iv ing at this conclusion, the Crocodi le Special ist  croup,
expressedl concern at the cont inuing conmerciaf nett ing for
barramunal i  f ish in the estuaxies of Kakadu National Park, to the
detriment of C. porosus \^rhich are an important part to the park
ecosystem, anal lequests the Austral ian Managenent Authori ty,  in
conjuct ion with the Northern Telr i tory Authori t ies, to cortect
this si tuat ion as soon as possiblerr .

rrThe Crocoal i le Speciaf ist  Group, accepted assulances from the
Austraf lan government representat ives that egg harvests wi l t
be restr ictei l  to f looal-prone si tes and harvest of  l ive crocodi les
s/ i l l  be carr ied out str ict ly in accordance with the proposal
and management planrt .

"The Crocodife Special ist  croup also, accepted assurances that
the Northern Terr i tory Conservat ion Conunission would cooperate
with a sui table person or persons noninated by the Austral ian
Management Authori ty to act as int lependent monitors of f ie ld
survey operat ions and data as required' , .

rrThe Crocodife Special ist  croup commends the Aust).a1ian
auttDrities for the inpr:oved policies, progranmes and updated
information which have enablet l  this posi t ive step to be taken,
and recognizes the valuable contr ibut ions rnade to the programme
by the Universi ty of Sydney over the past 13 years. and urges
the Austral ian governtnents to encourage indepenalent researctr
Progra!f ies such as that of  the Universi ty of Sydney".

al  f rom Mala\^r i  in Behalf  of  Various Afr ican States to
l u s  n i l o t i c u s  f r o m i x f to Appenal ix IT.

neet ing part ic ipants. After the dlscussion, professor
Messef proposed that the CSG oppose the weakening of
protect lon just i f ied by hard Clata. The CSG concurred anal
indicated i t  vrould l ike to support  the Afr ican part ies but
cannot for lack of information on populat ion trends in the
lr i Id poputat ions. The CSC chairmai ;as lnstructed to
comnunicate the decision of the Group to the CI|FS
Secretar lat ,  which was alone in an I  january 1985 let ter:

Y I I T



.The pr imary just i f icat ion for the Mala\t i  submission on
behal- f  of  the Afr ican nat ions that part ic ipated in the
Brussels setninar seens to be set forth in A STATEMENT
PR.ESENTED BY MALAWI ON BEHA],F OF THE AI'RICAN GROUP ON
THE NrLE cROCoDllE that was draftei l  and presented at
the Brussels seminar.  r t  sets forth the false Plernise
that crocodi le proalucing nat ions of Afr ica nere not
p r e s e n t  o r  c o n s u l t e d  w h e n  C .  n i l o t i c u s  w a s  p l a c e d  o n
ippe"aix T of CITES, that pIa;;ne;E-6F the species on
ei iendix T was alone on the basis of "armchai l  conservat ion
si iategies",  ant l  not by peoPle cognizant of on_the- ground

situat ions. This same false prenise ls repeated almost
verbat lm in sect ion 7.3 of the Malalr i  submission tocrTEs'
T h e  u s e  o f  c a t c h - P h t a s e s  s u c h  a s  " a d a P t i v e  w i l d l i f e  -  -
M a n a g e m e n t  t h a t  r e l y  ( s i c )  o n  a  s e n s i t i v e ,  P o s i t r v e  l e e o -

back loop of the inleractions between the humans and the

animals"_ adals no alata to the submission and does nothingr
to clar i fy the si tuat ion in specif ic Afr ican nat ions'  Ahe
premise si i lp ly is wrong.

"The Afr ican crocodi le-producing nat ions part ic i 'pated
f u l l v  i n  p l a c i n q  C .  n i l o t i c u s  o n  C I T E S  A p P e n d i x  I  a t  t h e

l9?3 Pl enipoteni i  a ry--onTEi6frce that wrote lhe cTTES'The
fol lowing l f r ican detegates part ic ipated in that conference:
A l q e r i a  :  S . A .  H a d i - M o k h a t a r ,  A '  ! 4 e k i d e c h e t  B o t s w a n a  -  H ' E '

A n 6 s  M .  D a n - b e ,  S a m u e l  A . M p u c h a n e t  B u r u n d i  -  F 6 l j x  M a g e n g e '

Cameroon Michel Kos Epanque, Thaaldeus Nkuo, H.E' Francois-

i i r r i e r  r c r t o ' . t n g u ;  C e n t i a l  A f r j c a n  R e p u b l i c  -  H ' F '  v j c h e f

Adana-Tanboux; Dahoney - Candide Ahouansou' Saturnrn soglo:

EqvDt -  Ahned T. Khal i l ,  Mohaned Salamt Ghana - pnthony

K ; ; ; a h - D i c k r  K e n y a  -  A . O .  A d e d e ,  A . l i .  C h a n g a w a ,  D ' G i c h e r o ,
H . E . L . O .  K i b i n g e ,  P .  O l i n d o t  M a d a g a s c a r  _  I I ' E '  H e n r r
Rahari jaona, Bernardin Rajonhanes; Malawi -  cal f isto M'

Khona; Iaorocco - omar Belkora, Abdelhaq Lahlou, Niger -

H . E .  i b d o u l a y e  D i a l I o ,  1 4 '  H a d i z a ,  o u n a r o u  G '  Y o u s o u f o u t .
N i q e r j a  -  G , N -  O n u e k w u s i ,  l . M .  o s e n i ;  P w a n d a  -  J e a n - M a r j e
G a f a b a z i ;  S e n e g a l  -  H . F : .  A n d r e  C o u 1 b a r y ,  B i r m a  F a I l '  M o m a r

Fal1; s ierra l ,aone - H.E. Phi l ip J.  PaLmer, c laudius J- ' -

Thohas r South Afr ica -  H.E- Hohan S.R. Botha, Douglas Hey'

S.S. alu Pfessist  Sudan _ Ahmed Dawooal,  Mamoun Abdel-  Gadir

Yousif ,  EI Payah oner,  I lassalraf ia,  Mohamed osman Abu
Seneinai Svtaz- i ] ,and - Malachia B. l ,ukhele, Absalom v'  Mamba,

H . E . S . T .  M s i n d a z w e  S u k a t i t  T a n z a n i a  -  M a r t i n  A '  K i v u m b l t
Togo - Wil l iam Adjoyi ,  Parfai t  Dagba, H'E'  Epiphaoe Ayi

Ma;ussi i  Tunisia I  hbdelaziz Ghodbane, Moncef Riahi i  uppex

volta -  Dorninque B. Sisso, H.E. Teleshpore Yaguibout zambia -

Eeralanand E. Mwanza".

" In aatal i t ion, t t le fol fowing observers part ic ipated: chad -

H . F .  L a z a r e  M a s s i b e i  l v o r y  C o a s t  _  H . E .  T i m o t h e e  N i G u e t t a

Ahoua, Jean Bat igne, Emmanuel Nouama".

" A t  t h a t  m e e t i n g ,  B o t s w a n a  p r o p o s e d  t h a t  c '  n i l g t i c u l  h e

I i s t e d  o n  a p p e n d . i x  I T .  O n  t h e  b a s i s  o f  C o t t  a n d  P o o l e Y ' s

1971 Afr ican survey (Crocodi les, IUCN Pub] '  New Series'

Suppl.  PaPer I !  33),  the u.S.A. recol l l lnended Placehent on
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Appenallx- I. That placenent was suppoited by (enya and neaily
every other Aftlcan nation that spoke on the issire. Mohaneal
Osman of Sudan eloquentfy pointed out that r,rhlle the llile
crocoal i le had been decimated in surrouding nat ions, the spectes
renained abunalant in the Sud; nevertheless in a gesture o-f
cooperat ion with i ts neighboring states the Sudan supported
an Appendix I . - l ist ing. The delegates voted to place-lhe spectes
on Appendix Ir i .

r rThe f i rst  meetlng of the conference of the part ies in Berne,
Sq' i tze!}ant l ,  in 1976, $/as attended by alelegates from: chana, 2
alelegates; yadagascar,  2r Morocco, 1; Nigeria,  1,  South Af lrca,
! ,  Z a i t e ,  2 " .

"Observers were ptesent i rorn: Cameroon, 1t l , ibya, 2,  anal Sudan,
1 " .

' rAt this neet ing the U.K. delegat ion proposed anendnents krhich
would have put al l  crocodi l ians on Appendix I .  Jt  wa6 defeateal, ' .

"The Swiss delegation proposed sevetaf anendments \^rhich removed
subspecies fron the Appendices. This r i /as approved as \ras the
replacernent of al l  crocodi l ians individual l t  I isted on Appenal ix
I I  $/ i th the inclusive taxa, Crocoalyl idae and Al l  iqator idaa, '  .

"Madagascar proposed a number of animals aDd plants for l ist ing
and deltst ing, but made no mention of any crocoal i f ian' , .

"Morocco proposet l  t ransferr ing al l  three Afr ican crocoal i les. a.e,
S":-*+:+:I9, q.- 9e!3!!I9- ctus,. and ostg-olaenus tetrasqis,-to
FPPenor). rr but offered no s'-pportlnq data. l4f,rocco is not natidr that
produces or trades in croc.odiles for tire international r.epLile teather trade,
t rt lt does ha\,'es ties with lyance, one of the laioest ixForters of docodile
hiCes. The lYbroccn Drcposal \'as not approved by tlle pal.Li;s',.

"Houever,  the Part les did recognize that sotne species needed to
be transferred fron one appenat ix to another,  or to be del isted
altogether.  They afso recognized that addit ions, delet ions,anal
transfers without support ing data would lead rapidly to pol i t ical
decisons overr iding the purpose and provisions of the Conventaon.
I"or this reason, the Part ies drafted and approveal the Berne
cf i ter ia for addit ion and delet ion of taxa; cr i ter ia based on
best avai lable data. The part ies also were part icular ly sensit ive
to cr i t ic ism that woutd resutt  i f  species wer.e l isted without
consult ing with the states in i rhich they occurreal.  I t  \^7as
decided that al l  future ploposats for f ist ing and alel ist ing
would be circulated to rande states for thei ;  comments pr ior to
considerat ion by the part ies t ' .

"To address the problen of revlewing the appropri .ateness of
f ist ing on the Appendices, the pari t ies schedufea a speciat session
of CITES to be convened one year later to review the species
Irstangs. During the year,  al l  the part ies were expected to
gather data on l isted taxa that occurred withj .n their  nat ional
borders or under their  jur isdict ioo' , .



"The 19?? SPeciaI Wo.king Session of the Part ies in Geneva ' I re$t
part ic ipant;  f rom: Ghana, 1 delegatet yai lagascal,  2;  Nigel la 1t

s o u t h  A f r i c a ,  3 " .

"No proposal on crocodi l ians wele offereal or considere' l r r '

"At the conclusion of the Geneva meeting, the Part ies real ized
that not al f  the l ist ing Problems haal been alealt  with,  so theY

agreei l  to cont inue to gather alata on the species fol  consi ' Ierat ion
at the next Conference".

"The 1979 CITES Conference of the Part ies in Costa Pica ha' I
participants fron: Botswana' 2 alelee'at€st F4y3i, 1; Garbia J'i Ghana 1

ienya 4_; vadagascat.  1t  l ,orocco, l i  Niger,  1t  Nigeria 1:Senegal,
1 t  S o u t h  A f r . i c a ,  5 i  T o g o  1 i  Z a i r e ,  4 " .

"Observers attenalet l  f ion: Liber ia,  2i  lar.zai iat2i  zambia, 1".

"Bots\^rana proposet l  t lansferr lng C. ni lot icus fron APpendix I

to Appendi l  r-r ,  but of fered no h'rd Eata, though i t  was note' I
that i recent sei ial  counts produced a countei l  total  of  over 100

b r e e i l i n g  f e m a l e s  o n  t h e  o k a t a n g o  R i v e r  a l o n e . . . . u  r n - I i g h t  c l f

coren Biomberg's f ie lalstudies in the okavango delta (conducted

as part  of  an FAO project)  and Pooley's docunentat ion of the
hisiory of crocodi le ;xploi tat ion in Botswana, the Part ies did

not apptove the transfer" '

'The U. s.  A. proposed transf err ing Al l igator nissi-ssiPpiens-is
f r o m  A p p e n d i x  I  t o  P p p e n d i x  T T '  a n d  t h e  U . s .  p o p u t a t r o n  o l

Crocodi ius acutus from ApPendix I I  to APpendix I .  Both
o-posals ' ra; lerf  documanted with data. Both were aPprowed

Ly the ea:: t ies".

" lnal ia also pxoPosed transferr ing q. porosus from Appendix rr

to Appendix i .  
-  

t t tat  proPosal also_waF acconpanied by infornat ion
on t iE species'  status in indiviatual range states. Rased on
those dala, the Parties agreeal to transfer all g. 99I99!g from
Appendix I .  except that the Papua New Guinea populat ions were
left  on Appendix I I" .

"Again the Part ies recognizeal that the task of revie\^t ing the

apiropriateness of Appendices l ist ings had not been completed,
antt  alain they requested that a special  ef fort  be nade to
conplete the job at the next conference".

"The 1981 CITES Conference of the Part ies in Delhl ,  India,drew
delegat ions from: Bots\tana, 2 delegates, Cent lal  Afr ican -
n . p r ] i l i " ,  1 r  K e n y a ,  2 i  l l i g e r ,  1 i  N i g e r i i a , 2 i  s e n e g a l ,  1 t  s o u t h
A f ; i c a ,  3 r  T a n z a n i a ,  1 t  T o g o .  1 ,  T u n i s i a ,  1 t  Z a i ' r e , 3 ,  z a n b i a , 1 " '

A - L g e r i a , 3 r  s o n a I i a , 2 ;  s u d a n ,  I t,,Obsetvers attended frcn:
Ugani la,  1t  z inbabvie, 3r ' .
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"PaDamA and the U.S.A. proposed transferr ing af l  the rsnaining
populat ions of C. acutus fron Appendix t I  to A_ppendix I
(remember the U.S.A. populat ions rnete transferred in Costa
Rica).  Again data were suppf ied on status in individual range
states. The Part ies approveal the transfer.  In adal i t ion,
Zimbabwe naale the Part ies ah'are of i ts intent ion to request a
transfer of i ts populat lon of C. ni lot icus fron Appendix I  to
A p p e n d i x  r I  a t  t h e  n e x t  m e e t i n q  o f  t h e  P a r t i e s ' , .

"The Part ies noteal that the next CITES Confer.ence would be the
lo-year anniversary of the Convention and $rould be an appropriate
occasion upon lrhich, once and for a-LI,  to clean up the
Appendices l ist ings. I t  was agreed that regional (cont inental)
meetlngs would be helal  to pool data anal develop posit ions on
species l isted from those regioDs. The Europe, North Anerica,
Asia, anal Austral ia/Oceania neet ings were held early enough to
rePort the results to the Part ies. The Lat in America neet ing
\^tas helal  af ter urging by the CITES Secretar iat .  The Afr ican
meeting was convened in Nairobi af ter United Nat ions funding
was found to reiniburse the travel costs of delegates".

nThe 1983 CITES Conference of the Part ies in Botsr lrana delegat ions
from: Botswana, 29 delegatest Caneroon, l t  Gambia, 2i  Xenyi,  2;
Liber ia,  1r Madagascar,  1r Malawi,  2t  l fozamt' ique, 1r Rsranda, 1;
S e n e g a l ,  1 r  S o u t h  A f r i c a ,  3 i  S u d a n ,  2 i  a o g o t  I t  Z a n b i a ,  1 t
z i n b a b w e , 3 " .

"Observers were present fron: Congo. 2tr .

"Madagascar,  Mozambique, Togo, Zambia, and Z inbablre al l  submitted
ploposals for the transfel  of  their  populat ions of C. ni lot icus
from Appendix I  to Appendix I I .  Only the Zimbab\^re proposal was
accompained by hard data and a complete descr ipt ion of i ts
conservat ion program for the species. The proposal \das
overthelmingly approved by the Part ies. The Madagascar ,  Moz anbique ,
and Zarr i ia proposals were not approveal,  and Togo withdrew i ts
proposal "  .

"Unfortunately,  i t  was in Botswana that some of the Afr ican
Part ies f i rst  volced the opinion that nany of the .Pfr ican species
had been pfaced on the CITES App€ndices by northern nat ions and
not by Afr ican nat ions. The cr i t ic ism resulted, in palt ,  f rom
the unhappiness over the Nife cr.ocodi le proposals that were
turned down by the Part ies, but more direct ly from heatet l  alebate
surrounding the proposed transfer of the leoparal  f rom Appendix I
without hard data. The clains were Fat le largely by delegates who
were unfamil iar i^ ' i th lhe history of part ic ipat lon by the var ious
Afr ican nat ions recordedin the minutes of past CITES neet ings.
They also ignoreal the past act ions of the Part ies to protect the
interests of the ranqe states and to encourage development of
d a t a  o n  t h e  a p p r o p r i a t e n e s s  o f  t h e  s p e c i e s  l i s t i n g s " ,

"By any measure, the crocodi le producing nat ions
I of  CITES, analpaxt ic ipate in putt ing q. l i lqt icus on Appendix
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in the decade that has passeal s ince that t ime they have had
ample opportunity to generate data on the status of their
p o p u l a t i o n s " .

"The nost unfortunate aspeci:  of  the whole incident is i t  has
produced a lot  of  rhetor ic anal vely l i l : t le data on the status
of the species under quest ion. Even mininal ef fort  would
have produced adequate data in the 1o-years since CITES was
vrr i t ten. I t  is not di f f icul t  to gather data on the status of
clocodi les in r iver,  Iake, and estuary habitat ,  l rhich is the
habitat  of  C. ni lot icus in nost of  Afr ica. I t  is harder to
census croc6di lEl6Fi i : t t ions in marsh habitat ,  but successful
p r o g r a r m e s  i n  A u s t r a l i a ,  P a p u a  N e w  G u i n e a ,  U . S . A . ,  a n d
venezuela show i t  can be done even there".

"Despite the 19?7 Special  Working Sesslon that exanineal the
Appenal ices, despite the cont inued urging of the Part ies for
individual range states to review the status of l isted nat ive
species for the Costa Fica and Delhi  meetings, despite the
eifort  involveal in the regional 1O-year reviews that Precedeal
Bots\^rara, the Part ies involved, apart  f ron z i r i ibabwe, dial
I i t t le to gather data. Iol lot i ing the Blussels seminar,  Malawi
dial  c irculate a quest ionaire on the status of c.  ni lot icus to
the Afr ican nat ions that are Party to cITES. EppaiEntTf-6nlv
10 nat ions had respondeal to the quest ionaire in t i rne for Malawi
to compi le their  answers for Appendix 1I of  the submission to
C I T E S " .

The P osal f rom Tndonesia to Transfer i ts l a t s i o n s  o f
u s  p o r o s u s  f r o r .  A p p e n d i x  T  t o  A p p e n x  I I .

66onea-an suEnl=sfat ias so incoiplete that discussion
nras di f f icul t ,  Nevertheless, the chairman reviewed the
I a t e s t  i n f o r m a t i o n  o n  t h e  s t a t u s  o f  C .  p o r o s u s  i n  t h a t
n a t i o n ,  i n c l u d i n g  i n t e r n a t i o n a l  t r a d e  - i n _ T i a e s  o r i g i n a t i n o
t h e r e .  T h e  G r o u p  c o u l d  n o t  s u p p o r t  t h e  p r o p o s a l  a n d
instructeal the chairman to so infolm the cITES Secretar iat ,
which was done in an 8 January 1985 let ter:

"The six page Indonesian submission contains ve!:y l i t t fe
i n F o r m a t i o n  o n  t l ' e  s t a t u s  o I  C .  p o r o s u s  i n  L h a E  n a t i o n .
s e c t i o n  c . 2  B i o l o g i c a l  D a L a  c o - n t ; i ; ; - . i l  y  t h e  F o s t  g e n e r a l  ,
sketchy, ani l  incompfete data. I t  does not ut i l ize the
d a t a  f r o m  r e l a t i v e l y  r e c e n t  s t u d i e s ,  e . 9 . ,  R . T a r u n i n g k e n g
et.a1. 1975. Studi Eabitat  dan Kenungkinan Pengembangan
eopulasi  Buaya di  Daerah Al i ran sungai la lan dan Pale:nbang
Sumatera Selatan. Dept.  Pertaman, Dir .  Jen. Kehutanan, or
even recent anecdotal  obsetvat ions from rel iable observers.
h addit ion, the reference to the "wide distr ibut ion of
crocoal i les throughout the country" in c.2.3. Populat ion is
n i s l e a d i n q .  C .  p o r o s u s  d o e s  h a v e  a  v ' i d e  g e o g r a P h i c
t l i s t r i b u t i o n  i n  ; n a o n e s t a ,  h a v i n g  o n c e  o c c u r . r e d  v i r t u a l l y
throughout the archipelago. l {owever,  Fost populat ions
were deci inat.ed before 1970. Onty the populat ions in the
less accessible parts of I r ian Jaya remain relat ively
abundant".
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" S e c t i o n s  C . 3 ,  E c o n o m i c  \ r a 1 u e ,  C . 4 .  P t o d u c t i o n  t c t i v i t y .
and C.5 Traale Data are misleading. I t  is wrond to
s u g g e s t  t h a t  i 1 1 e g a f  m a r k e t i n g  o f  c r o c o d i f e  h i d e s  j n
I r i a n  J a y a  i s  a  r e s u f t  o f  t r a d i t i o n a l  h u n t i n g  o f  t h e
I o c a l  p e o p l e .  y a n y  o f  t h e  p e o p l e s  o f  - t r j a n  J a y a  h a v e
tradit ional ly hunteal crocodi les for subsistence, but
t h e  h i d e  b u y e r s  o p e r a t i n g  i n  I r i a n  J a y a  f o r  t h e  m o s t
p a r t  a r e  r e l a t i v e l y  r e c e n t  t r a n s n i g r a n t s  f r o n  o t h e r
parts of Indonesia. Even before the crocodi le was
p r o t e c t e d  i n  1 9 8 0 ,  m a n y  o f  t h e  b u y e r s  o p e r a t e d  c r u d e
ranches where snalI  wi ld-cauoht crocodi les were reared
to cotunercial  s ize before slauqhter.  Refetence l tas nade
to these operat ions in the Joh; Lever/FAO crocod. i le
sorvey of I r ian .Taya ci teal  in the Tndonesian subnission.
Prior to 19?0. at least three simi lar tanches were
operated in Sarar inda. Kal imantan (personal observat ion,
W. King).  One even operated in Jakarta, Java {personal
observat ion, W. King) .  Most of these ranches went out
of operat ion when the r ,r i ld populat ions of crocodi les
could no longer support  an uncontrol led harvest ofadult
hides and l Ive juveni les to stock the tanches. The
Sarnarinda ranches had closed by 7972. , Ihe Jakarta ranch
htas st i l1 operat ing at a low level in 1976. Onfy the
ranches in l r ian Jaya anal few in -<umatra cont inued to
operate into the 1980s. Some of these lanches are now
register ing with the Directorate General  of  Forest
Protect ion and Nature Conservat ion {PHPA)".

" S e c t i o n  C . 6 .  P r o t e c t i o n  S t a t u s  i s  p a r : t i c u l  a r l y  m i  s l e a d i n g  ,
I t  s t a t e s  t h a t  C . p o r o s u s  " l - a s  l e e n  _ o r o t e c t e d  ( u n d e r  D e c r e e
of the l , l in ister of  Agricul ture N'176/Kpts/un/1Al1980) "  in
1980. SeCtion ?. Addit ional Renarks suggests that
enforcement of the protected status began in 1980 and has
c o n t i n u e d  t o  t h e  p r e s e n t  t i n e .  U n f o r t u n a t e l y ,  n o
information is given on what protect ion l ras cal leal  fol  in
the 1980 decree; i t  could do anything frorn prohibi t ing
t lunt ing and providing total  protect ion for wi ld crocodifes
t o  s i m p l y  r e q u i r i n g  d e a l e r s  t o  r e g i s t e r  a s  f a r n e r s .
Regardless of what was specif ied, protect ion exists most ly
on paper.  nnforcer,ent has consisted largefy of register ing
crocodi le farrns. Very l i t t1e protect ion has treen afforded
the ini ld populat ions. The hide buyers and farmers operate
with l i t t le on si te regulat ion and have better conttol
over the exploi tat ion of crocodi les than does the government-
I t  i s  l n t e r e s t i n g  t o  n o t e  t h a t  S e c t i o n  C . 6 . 3  n e n t i o n s  , ' l o c a l
s t r i c t e r  r e g u l a t i o n s  o n  p o a c h i n o " ,  w h - i c h  i n p l i e s  t h a t
central  qovernr0ent restr ict ions on poaching are not strong
o r  a r e  n o t  e n f o r c e d " .

"The lndonesian prcposal also lacks aletai led infornat ion on
p r o t e c t i o n  o f  C .  p o r o s u s  a n d  i t s  h a l - i t a L  t h r o u g h o u t  t h e
r a n g e  o f  t h e  s p e c i e s  i n  I n d o n e s i a .  S e c t i o n  C - 6 . 3 .  r e f e r s
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to habitat  areas lhat are to be reselves. ! 'ost ly ln Ir ian
, laya ant l  sumatla,  but makes no mention of Kal j ,mantan,
sulawesi,  Java, or any of the other is lands ly ing between
Java and Ir ian Jaya or bet$reen Ir ian Jaya and Sulawesi.
Unless C. p9I9E!:  is protecLed jn geographical ly and
ecological ly widely dispelsed nat ional parks and leselves,
i t  v r i l l  b e  i n p o s s j b l e  t o  c o n s e r v e  t h e  g e n e t i c  d i v e r s i t y
of the species, and i t  seens unf ikely that the species
wi l l  be maintained throughout i ts range at a level that
al lows i t  to perfof ln i ts role in natural  ecosyster is as
c a l l e d  f o  i n  C T T E S  A r t i c l e  I T T  2  ( a ) " .

' rThe Indonesian submission contains no detai led iDformatiox
on governf ient research on crocodi les ainred at establ ishing
the status of the wifd populat ions thr:oughout the country.
These data ale needed in order to develop and implement
any nanagerent schetne for sustained ut i l , izat ion of the
crocodi le resource. The subnission also lacks detai fed
information on any existing managernent prograrF€ for the
crocodi les, apart  f ron the Ir ian Jaya and Sumatra crocodiLe
farms. Sect. ion C.4. contains a passing reference to " the
capture of young crocoal i les of a def ined size'  for stocking
the farms, but that s ize is not stated. Neither in any
information on ho\r these size l in i ts were establ ished, hov/
they ! . r i l l  contr ibute to the managenent of the crocodi le
resourcer or ho!r '  they are enforceal".

"Simi lar ly,  no data are provided on hov/ the governlnent
intends to al ist inguish 1eqal hides produced on farms and
ranches from i l legral  hides from poached crocodifes. Other
c r o c o d i l e  p r o d u c i n g  n a t i o n s ,  e . g - ,  A u s t r a l i a ,  t h e  t h i t e a l
states of America, and zinbabl ie,  have described in great
d e t a i l  t h e i r  r e q u i r e n e n L s  f o r  t a g g i n g  l e g a l  h i d e s  w i t h
non-reusable tags, and their  systen of val idat lng l lcenses
a n d  e x p o r t  p e r m i t s  w i t h  s e c u r i t y  s e a f s  t h a t  c a n n o t  b e
rnodif ieal  or forged".

" In the absence of these nany data on the status of the wi lal
populat ions, on f ie ldstudies to proviale a factual basis for
m a n a g e m e n t  o f  t h e  r e s o u r c e ,  o n  c o n t r o l  o r  h u n t i n g ,  o n
regulat ing the col lect ion of young crocoal i les to stock
farms, on l icensing of hunters and farners, on narkinq of
hides. on exports pernr i ts,  on protect ion within nat ional
parks and protected areas, and on effect ive implenentat ion
and enforcement of the nanagernent progranule, the Indonesian
S c i e n t i f i c  A u t h o r i t y  c a n n o t  s a t i s f y  i t s  o b l i g a t i o n s  u n d e r
C I T E S  l l t i c f e  T T I  2  ( a )  w i t h  C -  p o r o s u s  o n  a p p e n d i x  I ,  a n d
COUID NOT S.ATIST'Y ITS OBLIGATiONS UNDER Art iCIE IV 2 (A)
: h ^  1  i f  L ' a r o  + r r n c f 6 r r a ^

the absence of these data, the Part ies to CITES wi l l  not
be able to nake an infortneal decision on the Indonesian
p r o p o s a l  t o  t r a n s f e r  i t s  p o p u l a L i o n  o f  C .  p o r o s u s  f r o m
Appendix I  to Appendix I I .  Without these data, the
Indonesian submission does not sat isfy the Berne cr i ter ia,
n e i t h e r  d o e s  i t  f i f l  t h e  r e q u i r e r e n t s  o f  C o n .  3 . 1 2 " .
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"Although i t  was not part  of  the or iginal  Inalonesian
subnission to CITES, the Director ceneral  of  Fotest
Protect ion and Nature Conservat ion has authored a DaDer
ent i t led, INDONESIA'S APPEAL: PPOBLEM AND STATUS dF
TURTLES AND CROCODTT,ES, which was distr ibutecl  to
delegates to the 16th Generaf Assernbly of IUCN in Madrtal
in Novembre 1984 ---see attached copy. This paper,  I ike
the ol iginal  submission, contains l i t t le hard data on
the status of crocoal i les (or sea turt les).  On the other
hand i t  does elucialate a bi t  nore of the crocodi le
ranchino/farning scheme, i .e. ,  "Panchers are required
to release at least ten percent of the reared products
( s i c )  i n t o  t h e  w i l d  h a b i t a t  . . .  ( a n d )  a r e  t e q u i r e d  t o
d e v e l o p  . . .  f u l l  c r o c o d i l e  b r e e d i n g  f a r r s " .  U n f o r t u n a t e f y ,
the paper gives no inal icat ion that any effort  is belngr
nade to enforce any protect ing laws or tegulat ions.
Instead, i t  g ives the dist inct impression that the total
cxocodi le (and sea turt le) coDsetvat ion effort  in
Indonesia consists of provial lng a legal neans whereby
hides tnay be exported, in the hopes that the hunters anal
dealers \^r i l l  be persuadeal to support  conservat iont ' .

"The avai lable data (Groombridge, 1982. IUCN Amphibia-
Rept i l ia Red Data Book, vof.  3,  cfand, Slr i tzer land.
x l i i i  +  4 2 6  p . t  K i n g ,  C a m p b e l f ,  t 4 e s s e l ,  a n d  W h i t a k e r .
1979. Revier, /  of  the status of the estuat ine or sal t l rater
c r o c o d i f e ,  C r o c o d y f u s  p o r o s u s .  y i m e o  r e p o r t ,  3 3  p . ;  R .
Ta r un' in q ke nE-;Ei-EI-r ! z el---Et ua i Fabi tai dan Kenunskinan
Pengenibangan Populasi  Buaya di  Daerah Al i ran Sungat
Lalan alan Palenbang Sumatera Selatan. Dept.  pertarnan,Di l .
Jen. Kehutanan) suggest the fol lor,r ing status for g,porosus
populat ions in Indonesia:

Surnatra-Although st i l I  found in rnost large r ivers,
crocodifes are rare everywhere. Even in establ isheal
nat ional parks, e.9.,  cunung l-euset Nat ionat park,
their  survival  ls not gualanteed.

Siberut -  Depleted and rare. yay be present in resetve
in northnrest port ion of is lanal.

Java - No conf irmed siqht ings anylrhete in the last 5
years, except in Ujong (ulon Nat ional palk in extreme
west Java.

Kal i rnantan - Depleted everl ,whele i  some populat ions
endangereal ot  ext inct.  Crocodi le ranches operat ing
at Samarinda on the Mahakam r iver ceased operat ions
before L972 because of scatci ty of young crocoal i les.

Lesser Sunda is lands - Rare anal depleted.

Sulawesi -  Pale or endangered. A few snal l  populat ions
survive in estuaries on the northern peninsula.
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l ta luku - Depfetei l  in Aru; st i l l  present ob Bulut
reported from lrlahai on the north coast of CeraFt
!a!e efsewhete.

Timor - status unknov/n.

l r ian Jaya - l ,ocal ly depleted where heavify
exploi ted, even in the Cunung l-orentz Peserve.
otherwise st i l t  \d idesPread. The populat ions can
easiLy recover l f  conservat ion act ion is takenr ' .

"The prel- iminary data avai lable to the crocoal i le
S p e c i a l i s l  G r o u p  s u g g e s t s  t h a t  t h e  q .  p o r o s u s  p o p u l a t i o n s
i i  rr ian Jaya misht be able to sust; in-- ;EEi lated harvest
even nor^/.  These prel ininary data cone from the br ief
John Lever/FAo survey of l r ian Jaya ci ted in the rndonesian
proposal and from anecdotal  observat ions of rel iable f ie ld
biologists working in rr ian Jaya. r t  should be noteal
further,  that a second, more detai leal  survey is Pxesent ly
underway which shoufd provide better information on the
s t a t u s  o f  t h e  I r i a n  J a y a  c r o c o d i l e  p o p u l a t i o n s .  T h i s
second surv€y coufd serve as the start  of  an annual census
prograrrme that monitors the status of the resource and
provides the database for a management scheme. The CSG
aloes not bel ieve the Ir ian Jaya populat ions should be
exploi ted unt i l  such a census proqranune is establ ished;
sustained ut i l izat ion is not possible \^ ' i thout data on
populat ion numbers r  on natal i ty,  on mortal i ty,  and on
ecological  requirements".

" f t  coulal  be argueal that the Ir ian Jaya Populat ions of c.
p o r o s u s  s h o u l d  b e  t r a n s f e r r e d  f r o n  A p p e n d i x  T  t o  A p p e n d i x
i  T-;? CITFS to al tow for ranching to occur there, and the
other Indonesian poPulat ion of the species should remain
on Appendix I .  Fowever,  i t  r ' i l l  be inpossibfe to protect
these other popufat ions i f  the central  government does not:
provide adequate protect ion through development of a
comprenhensive conservat ion proglanrl te that takes into account
EtE;eeds of Ule r€sio'na-L crocodi le pogulal-ions and tlEn enforc€s-it'
Wlthout such a ptcgianre ard witttout enforcerEnt, Poached hides sirply

"lii 
G o,"tf."t h 

"ia.r 
t-be guise that tlrev a-re legal hides frqn lrjan Java"

" A t  t h e  p r e s e n t  t l r e ,  I n d o n e s i a  l a c k s  a  c o m p r e h e n s i v e
programme for the conservat ion of Crocodylus porosus, and
it  fai ls to enforce the exist lng regulat ions on crocodi le
hunt ing, ranching/farming, and hide sales and exPorts.
The major i ty of Inalonesian crocodi le popul.at ions are rare,
enalangered, or depleted. Eor these many reasons, the
Crocot l i le special ist  Group cannot support  the Indonesian
pxoposal to transfer i ts populat ions of Crocodylus porosus
from Appendix I  to Appendix I I" .

X}iII
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B r i s b i n ,  I .  L e h r ,  2 3 3  T h i r : d  A v e -  A i k e n ,  ? . O .  D r a w e  F . s a v a n n a h
Fiver Ecolooy I ,ab.,  Aiken, South Carol ina -  CSA.

Busto Farrenechea, Renjamln, Universidad Nacional Experiraen-
tal  de Los ]- lanos Occialentales "Ezequiel  Zar^orai ' .  Ia Co
Lonia, cuanare, Estado portuquesa - venezuela.

But ler,  l^I i l1 iam Henry, cPo Box C1580 Perth l test,  Austral ia
6 0 0 1 .

ca1der6n, claude, nrnpresa Tenera Surar iel icana, C.A. paracotos,
Vla T6cata, Kn. 2, Estado Miranala -  Venezuela.

Castro, t lernan, Empresas Tenera Suramericana, C.A. paracotos,
Vla TScata, Km. 2, Rstado l , l i randa - Venezuela.

Choudhury, B.C. Crocodi le Pesearch Centre, Lake Dale R. Naqar:
R o a d ,  P y d e r a b a d  5 0 0 2 5 4  -  T n d j a .

Z Z I I I



D'Anatria, Bianca, cf,t3 Eo6loqos consultores, C.A. Apartado 80531, Caracas
1 0 8 0 - A .  V e n e z u e l a .

D a v i d ,  D e n n i s ,  4 0 0 5 ,  S .  M a i n  S t . ,  G a i n e s v i l I e ,  F l o r l d a , 3 2 6 0 1
USA.

DIaz Matalobos, Marta de Los ?,nqeles, Avenida Soublette,  Edif i -
c i o  O a s i s ,  P . g . - 3 ,  S a n  B e r n a r d i n o .  C a r a c a s  -  V e n e z u e f a .

D o r t a  c . ,  E n r l q u e .  R e s i d e n c i a s  F u n d .  M a r a c a y  T I ,  E d i .  -  5 7 , A p a r
tado 02, Maracay, Estaalo Aragua - venezuefa.

l igueroa, Douglas -  DG]IA, Minister io del Ambiente y de los Re-
cursos Naturales Renovables, Edif ic io Camejo, Esquina Ce Ca-
mejo, Caracas - Venezuela.

Godshalk,  Robert ,P.o. Box 7'73846, steanboat spr ings, Coforado
8 0 4 7 7  -  U S A ,

Gorzula, Stefan Divis i6n de Cuencas e Hidrologfa, CVG, Electr i
f i c a c i 6 n  d e l  c a r o n l ,  c . A .  A p a r t a d o  6 2 4 I 1 .  c a r . a c a s  -  v e n e z u e T a .

G o u d i e ,  G r a h a m  S t e w a l t ,  B u s  4 2 3 5 1 0 ,  M a i l a n d  H o l d i n g  P T Y  I T D , P . O .
Box 20r Lae Papua Ner^r Guinea,

Grigg, Gordon, 8 Cherama Cr, ! 'orestvi f le NSV], Aust.ral ia.

cut i6rrez El jury,  sa61, Ouinta Eaydee, cal le Amazonas, Prados del
E s t e ,  C a r a c a s  -  V e n e z u e f a .

Henley, c inette,  TRAFI'1c/US 1501, Connect icut,  Lve. NI ' l ,wasbinqton
D .  C .  2 0 0 9  -  U S A ,

Hernandez s.,  Gustavo 8.,  Urb, El  Vi f ledo, Avenida Dr.  car los
sanda, Quinta Bel inala Nr 101-223, valencia, EstaCo carabobo -
V e n e z u e f a .

H o l l a n d s ,  i 4 a r t i n ,  B o x  2 1 4 1 ,  B o r o k o  N C D r  P a p u a , N e w  G u i n e a ,

Hunt,  R. Howard. At lanta Zoological  Societyr 800 Cherookee, Ave.
s E ,  A t l a n t a ,  G a  3 0 3 1 5  -  U s A .

I s k e n d e r i a n ,  N o r a  d e ,  c u r t i e m b r e s  D e l t a ,  c . A . c a i l e  c o l o m b i a ,  e n -
t r e  7 a .  A v e n i d a  y  L a  S i l s a  N q  1 4 S ,  C a t i a ,  C a r a c a s  -  V e n e z u e l a .

Jacobsen, Terr i ,  Inst i tute of Ecology, Universi ty of Georgia,
A t h e n s ,  6 A ,  3 0 6 0 2  -  u s A -

Jenkins, Robert ,  WiI l iams G.,  Austral ian Nat ional Parks &
w i l d l i f e  s e r v i c e ,  P " O .  B o x  6 3 5 ,  C a n b e r r a  C i t y ,  A c T  2 6 0 1
A u s t l a l i a ,

J o a n e n ,  T e d .  R t .  1 ,  B o x  2 0 - B  G r a n d  c h e n i e r ,  L o u i s i a n a  1 0 6 4 3  -  U S A .

Jomaron Darmancier,  Bernard J, ,  Tenerco - 1a, Aveniala Santa Ealu-
v i g i s ,  L o c a l  9 ,  C a r a c a s  1 0 7 1  -  v e n e z u e l a .

}iXIv



Kar, Sudhakar,  wt ldf i fe Conservat ion Divis ion Chandabaci,
Bacasore Orissa, India.

King, I ' .  Wayne, Flor ida State Museum, cainesvi . f te,  Ftor lda
3 2  6 1 1  -  u S A .

Lazcano Barrero, Marco Antonio, ReaI de cuadal ipe N! 55, San
C r i s t 6 b a l ,  L a s  C a s a s  2 8 1 ,  C h i a T r r s ,  I ' l 6 x i c o .

L e t t s ,  G . A .  C o n s e r v a t i o n  C o n m i s s l o n  ( N . T , )  C a p  R D ,  A l i c e
S p r i n g s  N .  T .  A u s t r a l i a .

i ,uxnoole, Richard, IUCN, 219c l tunt lngdon RD. Canbridge U,K.

l lagnusson, Wil f iam Ernest,  R. Nelson Bat ista Sales 126, INPA,
C P  4 7 8 , 6 9 0 0 0  M a n a u s  A l { ,  B r a s i f ,

M a n o l i s  S .  C h a r l i e ,  C o n s e r v a t i o n  C o n r r i s s i o n  N . T . ,  p , O .  B o x
3 8 4 9 5  V T i n n e l l i e  N T  5 7 8 9 ,  A u s t r a l i a .

Marcano Sp6sito,  Jos€ Miguel,  Conandancia General  FAC, Cal le-
j6n Machado, E1 Paralso, Direcci6n de Guariderta Ambienta
de los Recursos Naturales Renovables, Caracas - Venezuela.

Mazzei Mannarino, Leonardo, Universidad Cent lal  de Venezuela,
Facultad de Ciencias Veter inar ias, Maracay, Estado Aragua -
Venezuela.

Medina, Gonzalo, DGAA, Minister io de1 Amblente y de los Recur-
sos Naturales Renovables, Torre Sur,  Piso 22, Centro Simdn
Boltvar,  Caracas - Venezuela

I ledina, c lenda, FUDEI' IA, Apaltado 703?6, Caracas - Venezuela.

M e s s e l ,  H .  P r o f .  U n i v e r s i t y  o f  S i d n e y ,  S y d n e y ,  A u s t r a l i a  2 0 0 6 .

l 4 e s s e l  P , I .  M r s , ,  c / o  U n i v e r s i t y  o f  S y d n e y ,  A u s t r a l j . a  2 0 0 6 .

Mil iani  R.,  Adolfo,  Cal le 3 de Montalban, Resldencias Aurora,
Piso 2, Apartamento 2, Caracas - Venezuela,

l {o1er,  Pauf E.,  Witdl i fe Research Laboratory, 4005 S. l la in St.
G a i n e s v i l l e ,  f l o r i d a  -  L S A .

! 4 u 1 l e r ,  K u r t ,  G u g o l z s t r a s s e  8 r  C H - 8 0 0 4  Z u r i c h ,  S u i z a .

Mufroz Garcta, Isnaef,  IUTY San rel ipe, Istado Yaracuy Edif i .
c io 3, Apartamento 4, San Fef ipe, Estado Yaracuy - Venezuela.

Ochoa c.,  Jos€ R, Minister io del Ambiente y de los Recursos Na-
turales Renovables, Servicio Nacional ale I 'auna Si lvestre
A p a r t a d o  1 8 4 ,  I ' 4 a r a c a y ,  E s t a d o  A r a g u a  -  V e n e z u e l a

P6rez P€tezt I ' rancisco, I l in ister io deI Ambiente y de los Recur-
sos Naturales Renovables. Servicio Nacional de I 'auna Si lves-
tre, Apari tado 184, Maracay, I lstado Aragua - Venezuela.

xxv



P6rez, Yuraima t{ago de, DGAA, Mlnister io del Ambrente y de los
Recursos Naturales Renovables, Torre Sur,  Piso 22, Centro
sim6n Bol lvar,  Caracas - Venezuela.

Pefra, !4irna Ouelo de, DGAA, l4inister io de1 Ambiente y de los
Recursos Naturales Renovables, Dlvis i6n ale Fauna si lvestre,
Torre Sur,  Plso 22, Centro Sim6n Bol lvar,  Caracas - venezuela.

Onions, Vlctor i I .T. ,  Edwards River Crocodl le Farm ?TY LTD,Suite
' l /75, AbboEl.  street cairns, Queenslancl 48?0, Austral ia '

Ottenwalder,  Jos€ A.,  Flor ida state Museun D. Forest Res.
conservat ion ur ' ,  universi ty of Flor iala,  Gaineivi f1€],  Flor ida,
U S A .

Pant in Alfonso, Lesl ie,  f iacienda Paya, Turnero, Estado Araqua -

venezuela,

Pao1i1lo O. Alfredo, Insl : i tuto de Zoologfa Tropical ,  Universi-
d a d  C e n t r a l  d e  v e n e z u e f a ,  A p a r t a d o  4 7 5 9 9 ,  C a r a c a s .  1 0 4 1 - A ,
venezuela.

Pdrraga, l , lar ia Eugenia, Universidaal Central  de Venezuela, Facul-
t a d  d e  C i e n c i a s  V e t e r i n a r i a s ,  E d i f i c i o  A n a  C r i s t i n a ,  c a l f e
coronoto, l l laracay, Estado Aragua - venezuela.

Pernalete N.,  . losd Manuel,  Palque Zoof6gico y Botdnico Barar ida,
Avenida Los Abogados con cruce cal le Uoran, Baxquisineto, Es
tado l ,ara -  venezuela.

Ramo Herlero, Crist ina, Universldad Nacional Experinental  de
Tros Lfanos Occldentales rrEzequiel  Zamolal l /  Guanare, Estado
Portuguesa - Venezuela.

Rebelo, George, Rua 5, Casa 88, Manaus-A.!4, Brasi l ,  IBDF, Depar-
t a m e n t o  P a r q u e s  N a c i o n a i s  e  R e s e l v a s  C . P ,  1 8 5 ,  6 9 , 0 0 0  M a n a u s
B r a s i l .

Rivero Blanco, car los, cRB Ec6logos consultores c 'A^, ADartado
8 0 5 3 1 ,  C a r a c a s  1 0 9 0 - A  -  v e n e z u e l a .

Robinson, l l lchael,  Universidaal Sim6n Bolfvar,  Departanento de
Estudios Anbientales, Sartenejas, Caracas - Venezuela-

Roi l r tguez Arvelo, Gustavo, cal le Alareda, Quinta Mariela '  Pra-
d o s  d e 1  E s t e ,  c a r a c a s  -  v e n e z u e l a .

Sei jas, Analr€s Eloy, l4 inister io def Amblente y de los Recursos
Naturales Renovables, selvic io Nacional de rauna si fvestre,
Apartado 184, Maracay, Estado Araqua - Venezuela.

Sefna, C€1so, AgroPecuaria San Francisco, Edif ic io General  de
S e g u r o s ,  P i s o  6 ,  C h u a o ,  c a r a c a s  -  V e n e z u e l a .

Stnba, Kayama, Departament of Pr imary fndustry,P.Ot Box 2747
Boroko, Papua Nelt  Guinea.

xxvr



Singh, 1,.A.K.,  Camp. Nat ional Chambaf Sanctuary, Post Box-11
Morena 476001, Madhya Pladesh, India,

Su6rez Rivero, I '€ l ix i fos6, M.T,S, -  c.N. Ofic i .an Central  de
Incendlos Folestales, zona 1, Minister io de1 Ambiente y
de los Recursos Naturales Renovables, Caracas - Venezuela.

?horbjarDarson, i lohn, Flor ida State l4usseum, cainesvi .1le,
I l o r t d a  3 2 6 1 1  u S A .

Van Jaarsveldt,  Kevin, P,O. Box 2569 }:arare, ZiFbab\re, Sout) 'ern
Afr ica.

Vernet P.,  Pedro D.,  Avenida Principal de Caurimare, Residen-
cias Kamar, ?i ,so 1, Apartamento f-B, Caracas - Venezuela.

Vl iet ,  Kent A.,  Univexsi ty of Flor ida, Department of Zoology,
c a i n e s v i l l e ,  F l o r i d a  3 2 6 1 1 ,  U S A ,

Vorl icek, George Carl ,  Maney Universi ty,  Maney Sydney,
A u s t r a l i a .

watanabe, Myxna, 141, Columbia Heights, Brookl in,  New York
1 1 2 0 1  U S A .

Webb, Grahame, Conservat ion Cormlission c/  N.T,,  P,O. Box 38151
w i n n e l l i e ,  N .  T .  5 7 8 9  A u s t r a l l a .

Whitehead, Peter:  John, Conservat ion Comnission, P.O. Box 38496,
D a r w i n ,  A u s t r a l i a .

w i l s o n  J a y ,  - 1 1 5  N w  3 4 t h  s t .  G a i n e s v i l l e ,  F l o r i d a  3 2 6 0 6 ,  U S A .

W i l k i n s o n ,  ? h i . l i p  u , ,  4 0 7  M e e t i n  S t .  c e o l g e t o w n  S , C .  2 9 4 4 0 1
USA, So, Car,  wl ldt i fe and ! , lar ine Res, Dept.  f 'ort  Johnson -
Char les ton ,  South Carof ina -  USA.

w o o d w a r d ,  A l l a n  R . ,  4 0 0 5  M a i n  S t .  G a i n e s v i l l e ,  3 2 6 0 1 ,  F l o r i d a
USA.

Yamakoshi,  l4egumi, R.,  Nelson Bat ista Sales, 126 Manaus -A. l i l
Inst i tuto Nacional de ?esquisas da Amazonia, INPA Caixa
P o s t a l  4 7 8  M a n a u s  A m  -  B r a s i l .

OBSERVERS

Art is,  l46ntca, Ca1le Morichal,  ouinta Dalmacia, Prados de1 Es-
t e ,  C a r a c a s  -  v e n e  z u e l a .

Arvelo de Rodrlguez, tr ' lar iela,  Cal le A]aneda, Quinta Marlela,
Prados alel  Este, caracas - venezuela.

B e l d a  A l l f a ,  J u a n  A . ,  C a l 1 e  M a d r l d ,  R e s l d e n c i a s  P u e r t a  d e l  t s -
te,  Apartado 102, Cal i fornia Norte, Caracas - Venezuela

xxvl r



C a p ! i l e s ,  A l f r e d o  1 , , ,  6 a .  A v e n i d a  Q u i n t a  L l a v e s ,  A l t a n i r a ,
Caracas - Venezuefa.

chang, Arel is,  servicio Nacional de Fauna si lvestre Mlnister io
de1 Ambiente y de 1os Fecursos Naturales Renovables, Aparta-
do 184, Mariacay, Estado Aragua - Venezuela-

D ' U r s o  C h S v e z ,  A n a  T . ,  A v c n i d a  S u r  8 ,  2 d a .  f t a p a ,  o u i n t a
Maryfeld, Los Naranjos, Calacas - Venezuela.

Mdrquez Dfaz, Nornra, Servicio Nacional de Fauna Sifvestre, Mi-
nister io de1 Ambiente y de Ios Recursos Naturales Renovables,
A p a r r a d o  1 8 4 ,  M a r a c a y ,  E s t a d o  A r a g u a  -  v e n e z u e f a ,

o j a s t i ,  J u h a n i ,  A p a r t a d o  4 7 0 5 8 ,  c a r a c a s  1 0 4 1 - A  -  v e l l e z u e f a .

Padr6n r4arin6nf Ricardo, cal le c.  No 110, urbanizaci6n santa
I q a r  E a ,  C a r a c a s  -  V e n e z u e l a .

R o d r f g u e z ,  A l e j a n d r o ,  c a 1 1 e  A f a $ e d a ,  O u i n t a  M a r i e f a ,  P r a d o s
d e l  E s t e ,  C a r a c a s  -  v e n e z u e l a .

Rodrlguez, Mariela,  cal le Alameda, Quinta Mariela,  Prados del
E s t e ,  c a r a c a s  -  v e n e z u e l a .

U s e c h e ,  E d g a r ,  S e r v i c i o  N a c i o n a l  d e  l a u n a  S t l v e s t r e  M i n i s t e r l o
def Arnbiente y de los Recursos Naturafes Renovabfes: Aparta-
do 184, Maracay, Estado l , ragua - Venezuefa.

)i}:.JI I I



l,A ADI'IINISTRACION DE !'AUNA SILIaESTRE EN VENEZUE,A

Gonzafo Meal ina Padi l la
Minister io deI Ambiente y de los Reculsos Naturales Renovables

Catacas - VenezueLa

A nediados de 1os aios veinte Venezuela comienza su t tansforma
ci6n de pals rural  y apacible en uno de los m6s dindmicos deT
mundo. Es e1 moneDto en que el  petr6leo desplaza al  caf6 ale su
priner lugar en los productos de exportaci6n. La tasa de creci
miento poblacional sube hasta alcanzar e1 pr imer lugar de An6rf
ca lat ina, esta a su vez 10 ocupa en ef munalo, y en un lapso d6
cincuenta afros nuestra pobfaci6n se ha quintupl icado. E1 cteci
mlento vegetat ivo de los venezolanos alcanza e1 nivel  espectac[
1ar de a19o m6s del 36?, como consecuencia ale 1a elevaci6n def
nivel  de vida de la poblaci6n, part icularmente en 10 que se re-
f iere a la al inentaci6n y a los servicios asistenciales. Por e-
jemplo, ]a campaia ant imat6r ica ha pasado a ser ejemplo en el
mundo.

Como consecuencia de las innumelables oportunialades de trabajo,
eI pats recibe una corr iente i tunigrator ia que alcanza ci fras re
cords hacia la mitad de la d6cada de los cincuenta. como er5
de esperarse esta inmigraci6n ejerce profunda inf luencia en la
ecoDomla del pals.

Eace cincuenta aios Venezuela disponla apenas de 200 km. de ca-
rreteras pavimentadas, ahora ocupa el  pr imer lugar en Lat inoam€
rica, con m6s de 11.000 km. Aparte de esto los fondos provenien
tes del petr6leo han perni t ido al  estado emprender grandes obra;
de transformaci6n del meal io f ls ico, lo cual ha tralc lo consigo
profundos canbios en el  hebitat  de la fauna si lvestre- En t6r-
minos generales, pudi6ramos decir  que fos aninales selvdt icos
han sufr ido por las deforestaciones que preceden a la act iv idad
agrlcola nientras que las especies acu6t icas se han benef ic iado
por obras de r iego; existen ahora en el  pals grandes enbalses
que han carnbiado nuestra geograf la.

Hace menos de cincuenta afros, todavia no se habla establecido
en \renezuefa el  requisi to de l icencia para ejercer la cacerlat
10 6nico que se conocia a este respecto era una ley para reco-
lecci6n de plumas de garza pronulgadas en 1917.

En 1936 aparece una pr imera ley de caza, que establece requisi
tos de permiso para el  aprovechamiento ale aninales si lvestres;
sus productos, per.miso que es expedido, aquel entonces, por la
autor idad civi l  del  distr i to jurto con la cedula de registro
del arma de caza. En 1944, fue promulgada una Dueva ley i le ca
za coD una nayor inspiraci6n t6cnica, aunque evialenteme;te, 16
sulta Clef ic iente para un pals sujeto a cont lnuos canbios.



En la histor ia mundial  de 1a administraci6n de 1a fauna. se fe-
conocen tres etapas: la pr imera. es total  apat ia del estado por
el  acontecer de los animales si lvestrest la segunda, es ef esta
blecimiento Ce medidas netanrente restr ict ivas de la ut i l izaci6;
del recursor y 1a tercera, es Ia promulgaci6n de instrumenEos
legales en que la fauna si lvestre es concebida como un reculso
sucePtible de aprovechamiento mediante un inanejo adecuado. Esta
tercera etapa comenz6 en Venezuela hace catorce aios con la pro
mu19aci6n de 1a Ley de Protecci6n ale Fauna Si lvestre que como
veremos mes adelante, a pesa! de su nombre, dista nucho de ser
un simple instrumeDto coD el  dnico prop6sito de proteger 1a fau
n a  s i f v e s L r e .

l {ace muy pocas d6cadas fa cacerla tenla un caracter que pudi€ra
mos cal i f icar de sefror ial t  la €poca de 1as grandes part idas da
caza en los viejos predios rurales, pr6ximo a Io que hoy son
grandes ciudades. El cazador de entonces estaba bien si tuado,
tanto en el  plano cultural  como el  econ6mico y social .  Hoy la
cacerla se ha popufar izado. Como el incremento de la poblaci6n
ha trafdo consigo glanales concentraciones en 10s centros urba-
nos, existe una gran nasa de habitantes que durante sus t iempos
l ibres huyen de la rut ina ciudadana para buscat solaz y diver-
si6n en e1 campo. La expresi6n mds dramdtica de esta si tuaci6n
acontece durante los dlas de Senana Santa cuando las autor ida-
des se colocan vir tualmente en Fi6 de guerra para afrontar las
consecuencias de1 desplazamiento de mi l lones de personas hacia
los mAs rec6nditos lugares de nuestra geograf la.  Muchas de las
personas que gustan del aire l ibre son af ic ionados a 1a cacerta
y disponen de los medios para proveerse de la gr:an diversidad
de equipos que le ofrece 1a industr ia y cuentan con 6pt imasvfas
de comunicaci6n y medios de transporte, De sgrac iadamente ,  Ias
posibi l idades econ6micas de muchas de estas personas, nada tre-
nen que ver coD su nivel  cul tural ,  y eI resultado ha sido la in
troducci6n de mAtodos y sistemas de caza totalmente refr idos co;
la 6t ica de un verdadero aleporte.

I-a inmigraci6n no ha sido el  factor determinante deI crecinien-
to poblacional de Venezuela, pero en cambio estos inmigrantes
af ic ionados a 1a cacerla han cambiado en muchos sent idos fa vi-
s i6n tradicional del  venezolano con respecto a 6sta.

Hace menos de treinta aios no tenfamos en este pais,  ning(n pro
fesional en la invest igaci6n y la administraci6n de la fauna
si lvestre, ahora existe Ia cartera de bioloqla en var ias unrver
s i d a d e s  n d c i o n a l e s ,  m i e n t r a s  q u e  e n  d i v e r s a ;  i n s L i L u c i o n e s  o f i :
c iafes y pr ivaalas se reaf izan invest igaciones sobre los m6s va-
r iados t6picos de la fauoa si lvestre. Hace apenas veinte aios
el tema de Ia conselvaci6n de los recursos naturales renovables
era totalnente desconocido para 1a opini6n pdbl ica; ahora se
trata desde los niveles pr imarios de la educaci6n hasta eventos
altamente especial izados, De el lo se ocupa con frecuencia 1a
prensa, Ia radio y la televisi6n. Se han creado organizaciones
conservacionistas ast como premios y reconocinientos of ic iales
y pr ivados para esta act iv idad.



Reconoce 1a conveniencia de que 1a Adrninistraci6n Pdbl ica Nacio-
nal cuente con aPropiado asesolamiento, a cuyos f ines ha previs-
to la const i tuci6n de uD consejo Nacional de la Fauna si lvest le
integraalo por expertos en 1a mater ia.  Asigna a1 estat lo la obl i -
gaci6n i le real izar y fonentar la invest igaci6n cient l f ica conalu-
cente a la ut i l izaci6n racional de la fauna, ast como apoyar y
est imular 1as invest igaciones que sobre el  recurso hicieran per-
sonas o inst i tuc ione s 

_ 
pr ivadas :  Establece que eI Ejecut ivo Na-

cional tomal6 las medidas necesarias Para preserval,  modif icar o
restaurar el  habitat  ale los aninales si lvestres, y ha ale tomar
1as disposiciones necesat ias Para evi tar contaminaciones que Pue
dan afectar las. Otorga al  Ejecut ivo Nacional la facultad de dis
poner normas obl igato; ias ale conservaci6n y manejo ale la fauna 

-

e n  I o s  p f a n e s  d e  d e s a r r o l l o  a g r t c o l a  y  P e c u a r i o -

Este es un breve resumen alel  art iculado de Ia Ley de Fauna. En
cuanto a la ordenaci6n de1 terr i tor io es evideDte que en Vene -

zuela se le ha alado al ta pr ior idad a la comPensaci6n y transfor
naci6n del medio f ls ico de1 que se hablaba anter iormente .  Mes de
un tercio de1 tert i tor io nacionaf,  que es una proporci6n bastan
t e  s i g n i f i c a t i v a  a  n i v e t  m u n d i a L ,  e s t d  s o m e t i d o  a  u n  r E g i n e n  e s
pecial  t le protecci6n y usoi la ci f ra es el  t reinta y seis punto
c u a r e n t a  y  d o s  p o r  c i e n t o  ( 3 6 . 4 2 * )  d e 1  t e r r i t o r i o  v e n e z o l a n o , u -
na proporci6n no superada por muchos paises. E1 veintt t res por
cie;to (23s) aproxinadamente incluye 6reas de regimen especial
que preven una protecci6n concleta y directa a la fauna, a1 dic
taminar normas prohibi t ivas de la cazat estos son los palques
nacionales, 1os monunentos naturales, 1as reservas forestales y
las reservas y refuqios de faunas si lvestres. El  catorce punto
d o c e  p o r  c i e n t o  ( 1 4 . 1 2 s 1  d e  e s t a s  6 r e a s ,  o f r e c e n  u n a  p r o t e c c i 6 n
indir ;cta por cuanto que at l l  est6 prohibido fa al teraci6n de1
h6bitat ;  estas son las denoninadas zonas protectoras y las re-
servas hidr6ul icas. En 10 que se lef iere a la pol l t ica, con-
cretamente dir igida aI provechaniento de los animales si lvestr :es,
t iene su punto de part ida en la olomulgaci6n de la l ista of ic ial
ale anirnales de caza, un documento ale cardcter conceptual,  meal ian
te el  cual,  e1 Estaalo venezolano ha estabfecido cu61es especies-
de animales si lvestres rednen atr ibutos para la caza'  cunple
igualmente con faci l i tar el  lenguaje y 1a comunicaci5n a travEs
da publ icaciones y documentos of ic iales relat ivos al  recurso, lo
que es importante en un pals que se dist ingue por 1a diversidad
de su fauna.

La l ista of ic ial  de animales de caza es una n6nina de los anina
les que en venezuela han de considerarse como "game". Es elPri
mer t  def ini t ivo obst6culo legat para quienes, por ejemplo,quig
ran atrapar animales para mantenerlos en jaulas, o cazar monos,
perezas, garzas o loros en vez de venados, conejos, patos y_pel
aices. r-o que en Venezuela prevalece actualmente en relaci6n
con la cacerla,  es la experiencia de que toda pol l t ica,que se
p a r c i a l i c e  h a c i a  i n t e r e s e s  u  o P i n i o n e s  d e  p e r s o n a s  o  g r u P o s  d e
presi6n, estd i rremediabletnente condenado al  f racaso. Ademds de
esto, hay inal ic ios ale un repunte de las poblaciones ale t igr i l los



u ocelotes que en pasado estuvieroD muy mal,  los perros de agua
o nutr ia gigante y el  caiman de 1a costa. Son indicios que ni
remotamente permiten pensar en un aprovechamiento de estas espe
cies, pero nos producen la sat isfacci6n de saber que 1as medidas
tomadas para su preselvaci6n comielzan a dar sus f lutos. ED el
6mbito de la Convedci6n Sobre e1 Comercio Internacional de Espe
cies Amenazaalas de Fauna y Flora Si lvestres, VeDezuela ocupa u-
n a  p o s i c i 6 n  s u i g e n e r i s ,  p ; r o u e  d i s p o n e  d e  m u c h a s  e s p e c i e s  a n i m a
les que t ienen denanda en el  comercio internacional pero no in-
terno, y porque las divisas resultantes de Ia exportaci6n ser lan
irr isor ias en comparaci6n con otras fuentes. Este hecho junto
con una conciencia pdbl ica, cada vez m5s preocupada por el  des-
t ino ale 1os recursos naturales renovables, ha determinado crue
nuestro pats se encuentra al ineado con eI grupo de los "duros"
de la convenci6n, de aquelfos, que siendo poseedores de 1a mate
r ia pr ima se oponen a su agotamiento por los palses consunido-
res. Sin embargo, hay otra expl icaci6n que puede resultar nes
convincente, sonros un pueblo nacional ista que pref iere disfru-
tar de sus r iquezas puertas adentro, mientras no tengamos una
clara noci6n de su valor y de Ia forrna de como adninistrar la,



CONVENCION SOBRE EI, COMERCIO IN?ERNACIONAL DE ESPECIES
AMENAZADAS DE FLORA Y FAUNA (CTTES) SU APLICACION EN

REI,AC]ON A I,OS COCODRILOS EN VENEZIIE],A

1nq- For.  yuraima Maso de pdrez MSc.
Direcci6n ceneral  Sector ial  de Adninistracidn de: l_ Ambiente

Minister io del Anibiente y ale los Recursos Naturafes Renovables
C a r a  c a  s

La convenci6n sobre el  comercio Internacional de Especies de Fauna y
Plora si lvestre Amenazaalas de Ext inci6n (cfTES) es un acueri lc Internicjcnal
que t iene por ob_ieto re(_rufar el  comercio (exportacj6n, importacidn y
tr i insi to) de especies especif icas de ar l j  male; y ptentas i l lvestresl  asi
como ale sus respect i . \ 'as partes o aler ivaalos y productos manufactulados.
gue se encuentran en vias ale ext inci6n o que son raras en ef mundo. 

'

La explotacidn excesiva del munalo animal y veqetal  por el  comercro
internacional,  ha sialo alenunci?.da muclas veces. SineJr;baroo, este
comercio replesenta solo uno de los factores responsables de la
desaparic i6b ale ciertas especies, existen otros tales como,

- La destruccidn irref lexiva alet espacio vi tal  de numerosos
animales y vegetales por eI hombre.

- La sobrieexplotaci6n de fos bosques-

-  C a c e r i a  i t e q a l -

-  La al teraci6n de zonas pantanosas para ta creaci6n ate zonas
cult ivabl es,

-  y otras niodif icaciones ea 1os procesos natrrrales, contr ibuyen
tambi6n al  enpobrecimiento de la natrrraleza-

Sin embargo, proteger a 1as especies a lergo plazo l in icamente alesate e1
punto de vista del comercio i r i ternacional no ser6 suf ic ienl .e como para
inpedir  la exterminaci in de alguna de el las, por 10 tanto no hay que
l jmltarse a dicla Convenci6n, sino que es necesario actuar a travds- ae
otras Convenciones Internaci cnales ,  Educaci6n Conservaci oni  sta, cuarderia
Ambiental ,  recuperaci6n ale habitats,  etc.

La necesjded de alguna forna de acuerdo pFra reqular eI comercio y,  por
consiquiei te,  poner obstaculos al  comercio i teoal,  se discut i6 en la
ccnferencia sobre el  Ambiente Humano de Estoco.Lrqo de 1972. Decidi6ndose
en dicha Conferencia sobre 1a Resoluci6n Ne 99 (3) oue dice: , ,Se reco_
mienda conovcar una conferencia plenipotenciar ia Io mds pronto posibl-e,
bajo los auspicios gubernamentales o i  nterqubernamenta les pert inentes,
con eI f in de redactar y aprobar un convenio sobre la expoitaci6n,
importaci6n y tr . insi to ale alqunas especies animafes y pl intas si lvestres".



El cobierrro ale 1os Eslados Unialos convoc6 a la conferencia de washinGcn
de 19?3, y de al l i  surqi6 ta convencj-6n sobre el  comercio lFternacional
de especies amenazaalas de fauna y f lora si lveEtre (cITEs).

Actua}nente existen 8? paises gue son parte o signator los ale 1a ci tada
convenci6n.

A raiz de las conversaciones sostenidas entre e1 Gobi-erno de Venezuela
y Ia Secretar ia de ta convenci6n sobre el  comercio rnternacional de
Especies amenazadas de Fauna y l lora si lvestres. venezuela se hizo
oait lc ioe de1 ci tado convenio el  3 ale nayo de 1976 nediante la l ,ey
iprolatbria de f. convenci6n sobre e1 comercio lnternaclonal de EstrEcies
Airenazadas ale Fauna y Flora Si lvestres, Ia cual entr6 en vigor el  10
de iunio de 19?5 por Decreto alel  congreso de fa Repibl i  ca, publ icat lo eD
la baceta Ofjc ial  de ]a Reprjbr ica de venezuela ba-io e1 Ne Extraoral inar io
1881 del 10-06-76. E] Mi.nister io alel  Anbiente y ale los Recursos Naturales
Renovab-r-es, a travds de la Direcci6n General  sector ial  de Adninistraci6n
alel  tunbiente es quien mane-ia y coordina la apl icaci6n de Ie convenci6n
de la ci tada Ley en nuestro pais y como tal  t iene una Autor ialaal  Adminis-
trat iva y dos (r)  Autor idades cient i f icas ante esta convenci5n'

La Ley Aprobator ia CITES Venezolana regula eI conercio nacional e inter-
nacional de hi ls ale 1.000 especies de animales y plantas si lvestres
incluidas en tres ap6ndices.

En eI Ap6ndices I .  est i in incluidas especies en pel iqro ate ext lncidn que

son o p-uealen ser afectadas por el  comercio- El  comercio de especimenes
de est is especies deberi  estar su- ieto a una regiamentaci6n estr icta a
f in ale no pi"" . ."  pel jEro adn naior su supervivencia y se autor izare
solamente iajo circunst incias excepcionales, tales como: donaci6n o
intercambio ;ntre cient i f icos o inst j tuciones cient i f icas registra' las'

ED el  apdnal ice rr ,  est i in incluidas toi las las especies que,si  bien en la

actual idad no se encuentran necesariamente en pel ielro de ext inci6n-
ooar€n f feqar a esa si tuaci6n a menos que e1 comelcic en especirnenes_de 

dichas especies estd sujeto a una reglamentacidn esLricta a f in de
evitar ut j l i2aci6n incompati .ble con su supervivencia.

En el  Apdndice I I I ,  se inclul 'en todas 1as especies que cualduiera de las
Partes ; lani f iestan que se hayan sometidas a reqlamentaci6n alentro de su
pais con et obieto de prevenir  o restr ingir  su explotaci6n y,  que

iequieren ta c-ooperacidn de los otros pai. tes en el  control  de su c 'c ' IErcio '

La cITEs v su Ar, f icacidn en Relaci6n a los cocodri los en Venezuele

En venezuela existen cinco (5) clases de cocodri los.

catni in del ot i inoco y caini5n de fa costa: como ha si ' lo reportado por

otros conferencistas, en Venezueta e1 caimi in del or inoco (Erocodvlt 's

i n t e r n e d i u s )  v  e l  c i , i m i i n  d e  ] a  c o s t a  ( c r o c o d v l u s  S g l L s ) ,  d c u s a n  b a j o s-nf"E1EE-p"Efei ionales, 
lo cual motiv6 que eI Mi.nister io def .Anbiente

y de los Recursos Naturales Renovables publ i  cara 1a Resohrci6n Ne 95
ael 28 de novier 'br ie ale 1979, declarando le veda por t iempo indef jnido
para una serie ale especies faunist icas incluyendo los-crocoal i l idos,
Lon 1o cual 5e contr ibrrye en parte a br indar protecci6n tegal a 1as
^ i  |  > A r c  a . h a ^ i  a e



Es inportante sefralar.  que 106 bajos indices poblactonales de1 caim{n del
Orinoco y de fa costa, fueron reportados por var ios paises partes ale la
CITXS incluyendo Venezuela, motivo 6ste por e1 cual se les incluy6 en
el Ap6ndj.ce T de 1a ci tada Convenci6n.

Caimabes Enanos: Con relaci6n a los caimanes Enanos (pglegsgg!]1q triomatus
y E. palaebrosus) existentes en venezuela, conocemos que son especies due
acusan bajos indices pob. l .acionales y consecuenteftente tambi4h incl  idos
en la Resoh,ci6b MARNR Ne 95 antes seialada, br indand6seles de esta manera
protecci6n leqa1 en el  sent i i lo de que, solo se permite su captura con
f ines de invest l .gaciones cient l f icas o bajo ptanes de nanejo.

Es oportuno sef iafar que los Caimanes Enanos esten incluialos en el  Apdndice
fT de 1a CITES, lc) cual conlfeva a una nayor protecci6n desale ef punto i le
vista del comercio internacionaf.

Adn cuant lo se sabe que los niveles poblacionales CIe estas especies han
tenido cierta recuperaci6n en Vehezuela. El  Minister io del Arnbiente y
de los Recursos Naturales Renovables mantiene su veda, Drimero con consi-
derar que al ichos niveles no son suf ic ientes como Dara s-usDenaler fa vealat
s e g u n d o  p o r  e x i s t i r  f a c t o r e s  ( c a c e r j a  i l e g a t ,  a ] t ; r a c i 6 n  a e l  h a b i t a t , p o c a
guarderia ambiental)  que no ayudan a la recupeiacidn t le at ichas especi;s).

Babas: Ias invest i -oaciones prel imihares y las inspecciones t6cnicas de
carnpo real izadas por nuestros tdcnicos en cuahto a la especie faunist ica
Baba (gef4g!]  crocodi]us),  han permit i .do comprobar la abundancia relat iva
ale 1e refer ida especie, nrot ivanalo asi  gue el  Mjnister io del Ambiente y
de los Recursos Natlrrales Renovables desarrolle un prograna de:,,Apro\,€cha-
niento Comercial  Experimental  de la menclonaala especie,, .

En vir t t la l  de que la Baba se encuentra en el  Apdndice I f  ale le CITES,nuestro
pais comunic6 a la Secretar ia de la mencionada Convenci6n de que se estd
aprovechando en fcrnra experimental  1a ci tada especie.

La pof i t ica del Mjnister io CIel  Anbiente y de los Recursos Naturales
Renovables, dependeri i  en e1 futuro de c6no se comporten las poblaciones
ale Baba, despu6s del aprovechamiento experimental  a1 cual se encuentran
sonet ialcs actrrahnente -

En base a esta evaluaci6n se ubicar i i  la ci tada especie dentro de los
A p 6 n a l i c e s  I  -  1 1  6 I 1 I .
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BIOI-OGIC.A SOBRE LOS CROCODILTDOS EN VENEZUELA
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lntroducci6n

La invest igaci6n sobre la bioloqia ale las diversas especies de
cooodri los que habitan en Venezuela ha sido un tema que la interesado
a muchos cient i f icos. Algunos han or ientaalo sus estudios lacia la
recopi lacion ale datos acerca de la histor ia natural  de las especies,
mientras que otros han enfocado su atenci6n hacia e1 estudio alel
aprovechamiento racional y tdcnicas de nanejo de animales con al tos
niveles poblacionales o control  de especies en pel igro de ext inci5n.

Los cocoalr i los venezolanos son:e1 caimi in de la costa, crocoalvlus
acutus;e1 Caiman del Orinoco, Crocodvlus f ! !g_E4qdi!qr la Baba,Cainran
crocodi lus, e1 Babo Negro, Paleosuchus tr isonatus y eI Babo lbr idlalero,
Paleosuclus palpebrosus. El  Caimi in alel  Orinoco era rnuy abuhdante en
1os r ios caudalosos de Venezuela hasta el  punto que e1 misno f lumbolal t
(40) escr ibi6 en su I ibro viaje a las Regiones Equinocci ales:.  .  .  En las
playas, rrvense Ios cocodri los, a nrenualo en nr imero de 8 a 10, tendidos
s o b r e  I a  a r e n a - . -  S e  h a n  m u l t i p l i c a d o  d e  t a l  m a n e r a  e s t o s  r e p t i f e s
honstruosos, que a toalo 1o largo del r io hemos tenialo a fa vista casi
a  c a a l a  i n s t a n t e ,  c i n c o  o  s e i s  d e  e l 1 o " .  ( T o n o  I I I ,  C a p .  X V I I I ,  p p . 3 6 ) .
Sin embargo, junto a} caimi in ale Ia Costa, eI  caimi in del or inoco fue
exterminado casi en su totaf idaal alebido al  precio que por su piel
pagaban los comerciantes. Hoy en dia estas dos especies se consideran
en pel igr:o de ext inci6n y las pocas poblaciones que a{n habitan e1
teft i tor io est6n sujetas a veda de caza.

La Baba es de menor tamaffo y su plel ,  por el  contrar io,  no alespertaba
interds en los comerciantes. Sin embarqo, al  i r  alesapareciendo los
caimanes, la atenci6n hacia la misma aument6. De esta forma, otra de
las especies cuyas poblaciones, segin uumboldt,  eran extrenadamente
numerosas, empez6 a al isminuir  hasta alcanzar niveles muy bajos- En
los i l t imos aios, fa Baba ha alcanzado, aparentemente, sus ant iguos
niveles poblaciones en algunos sectores de los Ltanos de Venezuela.
Ult imanente, se han intensif icado los estudios acerca de la biologia
de esta especie ya que se piensa en la posibi l idad de aprovechamiento
racional de 1a nisma, 10 que requiere entonces de un conocimiento ampl io
sobre ]a ecoloqia de este animal.  Los estudios acerca de las alos
especies del genero Crocodvlus se han visto l lmitaalos por Ia di f icul tad
ale local izaci6n y disposici6n de ]os individuos- Sobre Paleosuclus se
t iene realmente muy poca informacion-

E n  e s t e  r e p o r t e  s e  p r e t e r d e  r e c o p i . l a r  l a s  r e f e r e n c i a s  b i b l i o g r i f i c a s
existentes, asi  como el  nater ial  en preparaci6n/ acerca de fa biotog_ia
ale estas especies con el  f in de proporcionar una idea acerca del nivel
de informaci6n disponible y del enfoque que deberian tomar 1as invest i -

Es importante indicar que se incluirdn en este estudio 1os trabajos de
Roberto Donoso Barros y Federico Medefl, como 1as referencias mis i.rFortantes
acerca i le Distr ibuci6n y Taxonomia de estas especies y ef t rabajo de
Carmen Jul ia Medina como aporte sobre Paleontologia. No quisimos ahondar
mes en ese t6pico (SISTEMATICA) ya que nuestro interds se centra en los
trabajos de Ecologia y Manejo. Las personas, que por e1 contrar io,  tengan
interds acerca de la SISTEMATICA de estas especies, pueden renri t i rse a
las referencias bibf ioqref icas que incluyen esos trabajos.



Metotlolooia

i ,a mayor parte de las referencias bibl iogrdf icas estuvieron disponlbles
pala la consulta de los autores. En ef caso ale los art iculos en prepa-
raci6n y en prensa, se dispuso i le res(menes que br indaron una idea
globa] t le I  t rabajo,

E1 contenido ale caala referencia fue caracterizaalo ale acuerdo al siquiente
esquerna: 1.-  ECOLoGIA, alonde incluimos: a) Hi ibi tat ;  b) Relaciones con
otras especiesr c) comportamiendo inal iv idualr  d) Comportamiento social ;
e) Ambito domdst ico (Home range) ;  f )  Reproducci6nr g) Dinamica de
p o b l a c i 6 n ;  h )  c r e c i m i e n t o  y  c l a s e s  d e  e d a d ;  i )  D i e L a ;  J )  E n e r g d L i c a
lndividualt  k) Enfermedades y pari is i tos r  l )  Deprealadores y Mortal idad;
m) Fisioloqia y Anatonia. 2.-  SISTEMATICA, donde incluimos: Taxonomia,
Distr ibuci6n y Paleontologia- 3.-  TECNICAS DE INVESTIGACION. donde
incluimos: a) T6cnicas de tranpeor b) T6cnicas de marcajer c) Tdcnicas
de radi ote lemetr i  a r  d) Otras t6cnicas de estudio. 4--  ADMINISTRACION
RACIONAL: a) Manelor b) Aspectos economicos - 5.-  ASPECTOS DIVULGATMS.
a) Divufgaci6n; b) creencias y leyendas r y 6-- SUGERENCIAS DE ESTUDTo:
d o n d e  s e  p r e s e n t a n  p r o p o s i c i o n e s  d e  i n v e s L i g a c i 6 n -

El contenialo de cada uno de las 78 pubf icaciones fue resumido en una
hatr lz que se adjunta aI f inal  de este trabajo. Para la estructuraci6n
de dicha natr iz,  se ordenaron las referencias en oralen al fabet ico por
autor y se numelaron s ecuenci alnente .  Los numeros indicaalos en el  eje
horizontal  de la matr iz corresponden a fas referencias- En ciertas
oportunidades se ci ta bibl iograf ia en el  texto con e1 f in de indicar
algunas publ icaciones que incluyen algr in topico en part icular- La
l lamaala se hace con e1 corresponal iente numeral encerrado en un par; i tesis.
si  son var ias las ci tas, fos numerales van separat los por una coma y
encerraalos tambi6n en un pardntesis.

se aal junta tarnbidn un l istaalo completo ale las referencias bibl iogr i i f icas
cons\r l tadas. A1 f inaf se presenta qref icamente el  totaf ale referencias
que tratan cat la tdpico en part icufar,  pudiendo asi  proporcionar una ialea
acerca del nivel  de informaci6n i le l  que se dispone- De igual manera
se presenta un gr6f ico que muestra la distr ibuci6n en e1 t iempo de los
estual ios que se han real izado en Venezuefa.

Resultados

1 .  ECOLOGIA:

a . -  H e b i t a t  ( 3 6  r e f e r e n c i a s ) :  E n c o n t r a m o s  B a b a s  e n  e l  r i o  u n a r e .  T u y
y en el  Lago ale valenciar en r ios, caf ios Y laqunas ale los l lanos de
v e n e z u e l a  r c , 4 2 ) ,  e n  l o s  d e  G u a y a n a  ( 3 1 ,  3 4 ,  3 5 )  y  e n  I a  c u e n c a  d e 1
l,ago de Maracaibo- El g6nero Pilgg€llqlun habita en los norichales
orientales, en caios de bosques y en zonas con mucha vegetaci6n del sur
ale venezuefa (pol ivar y Amazonas) (26, '7e).  AI cain: in del or inoco, se
le encuentra en zonas boscosas de r ios Y cafros de la cuenca alel  or inoco,
mientras que el  caimi in de la costa babita en r ios y aguas salobres del
Dorte del pais excepto en el  or inoco. Existen var ios art iculos que
d e s c r i b e n ,  e n t r e  o t r a s  c o s a s ,  e l  h i i b i t a t  d e  e s t a s  d o s  e s p e c i e s  1 9 ' 2 5 ' 4 3 ) .
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b - Relaciones con otras especies (19 rererencias):  Como todos los
animales, Ios cocoalr i los presentan un comportamiento intere speci f i  co.
Las relaciones deprealador-presa, ataque y defensa contra enemigos
reales y potenciales son algunos ale los muchos contactos que t ienen
los cocodri los con fas dem;is especies animales. var ios trabajos
sobre la histor ia natural  t le fos cocodri los tratan estos toplcos
1 2 9 ,  4 A ,  4 7 ,  4 9 ,  6 4 )  -

c -  Comportaniento TnCliv idual (22 refeiencias):  E1 conDortarniento
individual de la Baba ha sido un t6pico bastante estudiado. Se han
sef ialaalo, entre muchas otras, pautas ale conducta referentes a aseofa-
niento, sefrales sonoras, movir i ientos migrator los, act i tudes de caza y
construcci6n de nidos (6, 35, 45, ?5, 75).  Medem (4?),  reporta afqn1cs
datos de comportamiento para las i lemiis especies de cocodri ios.

d -  cornportamiento social  (22 referencias):  Alqunos estudios han
proporcionado datos, especi f i  camen te ,  acerca dei comportaniento socj_al
de fa Baba. Se ha reportado conducta de cortejo y conbates de machos
por una hembra alurante Ia dpoca reproaluct iva (34, 35, 41, 76).  TA$i6n
se ha determinaalo la existencia ale una jerarquizaci6n de ealades doncle
1os animales adultos disgregan a los l6venes obl igi indoles a abandonar
s u  t e r r i t o r i o  ( 5 ,  7 6 ) .  R o m e r o  ( 7 1 )  s e n a t a  c o m p o r t a m i e n t o  d e  c u i d o
parental  muy marcado para esta especie.

Se han estudiado variantes en e1 comportamiento individual y sociaf eh
condiciones ale caut iver io tanto para 1a Baba (?0),  como para Caiman
d e l  o r i n o c o  ( 5 2 ) .

e -  Ambito domdst ico (Home Range) (11 referencias):En ninguno ale tas
publ icaciones revisadas se alef ine un l imite de tanaffo para ef home
rango de estas especies. Siendo animafes tan alependientes i le las cobdi-
ciones cl imSticas para su subsistencia, deben de tener un i i f i r i to ddrdst ico
bastante ampl io alurante todo el  aio.  Las migraciones que deben real izar
en busca de cuerpos de agua en la estaci6n de verano, es una prueba de
el1o. Sin embargo, si  se ha hablaalo de 1a existencia ale una teff i to-
r ial idad def inida en 1a dpoca reproduct iva ya que muchas hembras vuetven
a construir  sus nidos en los nisnos lugares de 1os aios anter iores(6-19).

f  -  Reproduccidn (30 referencias):  Este es un tema rnuy estual iai to en 1a
B a b a  ( 6 ,  1 9 .  2 4 ,  3 4 ,  3 5 , 6 9 , 7 2 ,  1 6 ) .  T a n t o  e n  C r o c o d y f u s  c o m o  e n
Paleosuchus no se t iene muchos co:roclmiento af respEcE6. Bf trabajo de
Mori l lo (52) informa acerca ale la reproduccidn ate Crocodvlus internedtus
en caut lver io y el  t rabajo de Torr iani  {78) brevemeil te esboza posibi t i_
dades de recr ia ale paleosuchus- Este t6pico es de gran importancia, ya
que el futuro de estas especies depehde mucho del 6xito ate 1a reDtoahrcciin
y sobrevivencia ante la alepredaci6n- Consideramcs que aunque s; ha
trabajado bastante en este campo al ln fal ta informaci6n detal lada de
valcr pr i ict ico para proyectos de cr ia.

g -  Dini i$ica de poblaci6n (1? referencias):  Siendo la Baba una especie
sujeta a veda desde lace aproximadamente 10 affos puede pensarse que deben
de exist i r  poblaciones que }]an alcanzado un equi l ibr io y e1 nimero de
indi ' r iduos que habitar,  hoy en dia el  terr i tor io 1o conf irma 16, 45,75,76).
La er iplotaci6n de caimanes fue de tat magnitud que sus poblaciones no han
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podiCo recuperarse todavia por 10 que se pretende la implementaci6n de
pfanes de manejo. Humbctdt (40) da una idea del status de tos clccodri to€
v e n e z o l a n o s  a f  p r l n c i p i o  d e l  s i g l o  p a s a d o .  G o d s h a l k  ( 2 5 ,  2 7 )  ,  M a n e s s
143, 44) y Rivero alanco (66) proporcionan informaci6n acerca del estaalo
ale las poblaciones de los caimanes hace algunos afros. Los nivetes
poblacionales de PaleosuchUi,  tomando en cuenta que no han sido especies
explotadas conerciafmente, deL\en ale r .antenerse estables, s iendo sin
embargo sus poblaciones muy reducidas en nimero (26) .

h -  Crecimiento y Clases de edad (29 referencias):  l io se conoce fa
longevidad exacta de estos animales. Los estudios de creclmrenEo en
vida l ibre de la Baba han aleterninado que alcanza su tameffo reproduct ivo
( 1 ,  1 1 ,  3  m t s . )  e n t r e  l o s  6  y  8  a f f o s  a t e  v i a l a ,  d e p e n d i e n a t o  e t l o  d e  I a
d l s p o n i b i l i d a d  d e  a l i m e n t o ,  ( 6 ,  3 5 ,  6 9 ,  ? 6 ) .  c o n o  e s  f r e c u e n t e  e n  l o s
rept i les, su crecimiento es mi is r i ip ido si  disponen de al imento abundante,
como suele sucealer en condiciones ate caut iver io (69) .  para et caini in
del or inoco se t ienen datos de crecimiento en caut iv idad (10) -  Medem (4?)
proporciona informaci6n al  respecto para Paleosuchus y Crocodylus en
vida l ibre -

i  -  Dieta (29 referencias):  t ,os cocodri tos son animates carnivoros y
varian su dieta desde insectos y otros invertebrados (al imento de las
c r i a s )  ,  h a s t a  n a n j f e r o s  p a s a n d o  p o r  p r e c e s ,  c a n o r e j o s  y  g a s i  e ! o p o d o s
(al imento de adultos) Morir lo (52) y Blolrm (10) nos proporcionan infonrBcidn
acerca de 1a dieta de1 Crocodylus intermedius en caut iver io- No se han'necho estudios detar 1 ad o!-G n'- ier.^ z ueTa soore esre r6pico parE .  rocoalvlrs
y Paleosuchus en vida 1ibre. para los pr imeros, Ftumboldt (40) reporta
que en su dieta inclui€n chiguires y seres humanos. La rr j forndcron acerca
a l e  l a  a f i m e n t a c i 6 n  d e  I a  B a b a  e s  r e l a t i v a n e n t e  a b u n d a n t e  ( 6 , I ' 1  , L e . 3 4 , 3 5 ,' 7  4  , ' t  5  , ' 7  6 J  -

j  -  E n e r g e t i c a  i n d i v i d u a l  ( 6  r e f e r e n c i a s ) :  S o b r e  l a  B a b a  s e  t i e n e n
datos de1 valor caf6r ico de su biomasa, asi  como de la dini in ica enerodt ica
d e  p o b l a c i o n e s  d e  l o s  m 6 d u l o s  d e  M a n t e c a t ,  E s t a d o  A p u r e  ( 6 1 , 6 1 , 6 4 ) .
s e i j a s  ( 7 3 ) ,  p r o p o r c i o n a  d a t o s  s o b r e  e 1  m e t a b c l i s m o  d e  e s l e  a n i m a l .  S i n
embarqo def resto de 1as especies no se t ienen vafores aI respecto.

k -  Enfernedades y pardsatos (? referencias):  Ayarzaguena (G) descr ibe
en su trabajo una enferemedad para las Babas que se manif iesta por un
adelgazamiento excesivo del animal.  Se reduce ta musculatura hasta
quedar r inicanente huesos y piel .  Las causas de fa misma no han sido
deterninadas. ceneralnente se manif iesta en animales aduttos y pueate
s e r  1 a  c a u s a  p r i n c i p a l  d e  m u e r t e  " n a t u r a l , ' d e  l o s  m i s m o s .  E s t e  e s  e l
unico dato ale enfermedad que cnococemos. Para las demds especies no se
c o n o c e  n a d a  p a r e c i d o -  M e d e m  ( 4 7 )  y  S t a t o n  ( 7 5 ) ,  e n t r e  o t r o s ,  d e t e r m i n a n
] a  p r e s e n c i a  d e  p a r d s i t o s  r n t e r r o s  y  e x t a r n o s  e n  l a  B a b a .

1 -  Depredadores y mortal idad (15 referencias) :  La tasa de depredaci6n
ale los animales adultos es menor que la de los individuos j6venes.
Ayarzaguena (6) reporta alatos de depredaci6n hasta individuos ate t  mt.
de longitud total .  Los animaies entre los 25 y 50 cms- de lonqitud
total  puealen ser depredados por aves de rapif ia,  gdrzas, zorros, (69, '76).
La nayor causa de nrortal ia laal  natura] en estas especies es ta alepreatacidn
d e  h u e v o s  l a  c u a l  p u e d e  p r o d u c i r  h a s t a  e l  8 0 i  d e  p d r d i d a s  ( 6 , 6 9 , ? 5 ) s i e n d o
e1 Mato (Tupinambis teouixin) el  pr incipal causante. La caceria tambidn
es una de las causas de nrortal idad de inal iv iduos aduttos. No se han
obtenido muchos datos ace!_ca ale mortal idad naturat de 1as otras esDecies
d e  c o c o d r i l o s ,
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m - Fislologia, Anatomia (33 referencias):  Se han real izaalo al i ferentes
estudios acerca de la anatomia ale la Baba,y en menor grado de las demiis
especies de cocodri los debido a la di f icul tad de su captura. Se t iene
infornaci6n acerca de la forma, tamafio,  estructura y funcionamiento de1
c u e r p o  ( 5 , 4 1 , 6 0 , ? 5 , 7 6 )  -  U l t i m a n e n t e  s e  h a n  v e n i d o  r e a l i z a n d o  e s t u d i o s
l e h a t o l 6 g i c o s  d e  l a  B a b a  ( 3 ,  4 ,  5 ,  2 8 ,  3 2 ,  3 3 ,  3 6 ,  5 5 ,  5 6 ,  5 7 ,  5 8 ) .

2.-  SISTEMATICA Y DISTRIBUCION (15 referencias)

El t rabajo ale Staton (77) proporciona datos de blometr ia de las al i fe-
rentes especies de cocodri fos entre los que se encuentran los venezolanqs.
E1 t iabajo de Meden (47) proporciona informaci6B taxon6mica asi  cono
datos acerca ale la distr ibuci6n de fas diversas especies ya sea a nivel
nacio$a1 como cont inental .  Los trabajos i le Donoso Barros ofrecen
i n f o r m a c i 6 n  c o m p l e t a  a c e r c a  d e  e s t e  t l t i n o  t 6 p i c o  ( 2 0 ,  2 I ,  2 2 J .  E n  e I
iirea ale Paleontologia, carrnen Julia Medina (48) reporta sobre I\€lanosuchus
f isheri  -

3.-  TECNICAS DE IN\,€STIGACTON

a - Tdcnicas ale trampeo (4 referenci as )  :  Las tdcnicas de tranrpeo ut i l iza-
das comunmente para capturar cocodri los son los arpones, los lazos, las
r e d e s  y  l a s  a r m a s  d e  f u e g o  ( 6 ,  ' 7 5 , ' 1 6 ) .

b -  T6cnicas de marcaje (g referencias):  Los indivialuos j6venes suefen
rnarcarse con anillos numerados que se 1es fijan en la membrana interdig"ital
con et iquetas plast i f icadas {6) y nuneradas que se les f i jan en las
crestas caudales y en algunos casos se real izan combinaciones ale cortes
de las crestas de la cola (70).  Todas estas t6cnicas son ale gran
ut i l idad para estudios que requieran ale captura y recaptura-

c  -  T d c n i c a s  d e  r a d i o t e l e n e t l i a  ( 1  r e f e r e n c i a ) :  S t a t o n  y  D i x o n  ( c o m p e r s . )
real izaron un estual io de rat iotelemetr ia con Babas Cel Hato Masaguaral
en 1975. Los resultaalos no han sido publ icados.

d  O t r a s  t d c n i c a s  d e  e s t u d i o  ( ?  r e f e r e n c r a s ) :  E n  e s t e  t 6 p i c o  s e
iocluyen mdtodos ale estudio (observaciones directas, sequimiento de rastro,
censos nocturnos, etc.)  que no se contemplan en tos t6picos mencionados
anter iormente pero que sin embargo son r i t i fes para la recopitaci6n de
infornaci6n. Gorzula (37) propone una t6cnica fotogri i f ica que permite
est imar e1 tamaflo de Ios cocodri los. Fotoqraf iando tnicanente la cabeza
de1 cocodri lo (que es ]a parte . le l  cuerpo que emerge del agua) y
conoclendo 1a relacion lonqitud de la cabeza entre longitual  deI cuerpo
(SVL) se puede calcular aproximadamente eI tamafio total  de1 cuerpo del
a n i m a l .

4.-  ADMINISTRACION RACIONAL

a - Manejo y Conservaci6n (29 referencias):  se han real izado al iversos
experimentos sobre 1a incubaci6n y cr ia de caimanes y Babas, obtenidndose
diversos resultados tanto en porcentaje de nacimientos como en (secxnieuto
e n  c a u t i v e r i o  1 1 0 , 5 2 ,  6 7 , 7 0 , 7 2 ) .  E n  l o s  f l t i m o s  a f f o s  s e  h a n  v e n i d o
haciendo muchos estudios acerca deI nanejo y conservaci6n de las
diferentes especies de cocodri los ( I2,  L3, 19 ,  27 ,  29 ,  46 ,  59 ,  66) .



b - Aspectos econ6micos (14 referencias):  Hasta el  nomento, sdlo Ia
pief de fa Baba es un producto comerciable- Hoy en dia se estd pensando
en e1 aprovechamiento integral  de esta especre (carne, p. ieI ,  buesos)
ya sea para uso industr ial  o consumo humano (7, 19, 38, 541 -

5-_ ASPECTOS DIVULGATIVOS

a - Divulgaci6n (10 referencias):  se han publ icado algunos art icutos
en los peri6dicos y revistas, cuyo objet ivo es e1 de dar a conocer al
pr ibl ico en general  10 que se est i i  intentando hacer con la cr ia en
caut iver io de las diversas especies de cocodri los y la si tuaci6n ale las
e s p e c i e s  e n  e x t i n c i o n  ( 1  ,  2 ,  1 5 ,  1 6 ,  4 9 ,  6 5 ,  6 8 1  .

b -  Creencias y Leyendas (2 referencias) :  Humbolal t  (40) nos proporciona
un sin f in de an6cdotas acerca de 1os cocodl i los y las creencias
supert ic iosas que se tenia acerca de su f iereza. Segdn los babitantes
de 1as zonas cercanas a r ios y caffos, fos caimanes, y en menor grado fas
Babas, eran temidos como animafes extremadamente pel iqrosos y hasta con
inst intos asesinos que unicamente esperaba la oportunialad ale ataca! a
su presa por el  s i f i \p le gusto de exteminarla.  Hoy en dia no se t ienen
muchos datos aI respecto, s in enrbargo no hay que olvidar que en Ia 6poca
de los viajes de Humboldt, las poblaclones de cainanes eran nunerosas
1o que podria aurnentar la competencia por e1 al imento y la i rr i tabi l ia laal
de los individuos.

6 . -  S U G E R E N C I A S  D E  E S T U D I O  ( 1 8  r e f e r e n c i a s ) :

En todos los trabajos presentados se sugieren nuevas l ineas de invest i -
gaci6n necesarias para completar conocinientos acerca de fas especies
ale cocodri los de nuestro pais- Ademiis,  Ios trabajos de Hamil ton {39)
y de Mondolf i  (50) suqieren de nanera muy detal lada t6picos de invest i -
gaci6n refer idos especialmente a Ecologia y Manejo de pobtacrones en
vlda l ibre y en caut iver io,  muchos de los cuales ya se han real izaalo
h o y  e n  d i a .

conclusiones

Todos los t6picos inctuidos en este trabajo ban sido estudiados coh miis
o menos aletal le en la Baba,mientras que de las demis especies se t iene
escasa informacion debido, pr inclpalmente, a la di f icul tad de la
locat izaci6n de los individuos. DeI qdnero Crocodylus se esten haciendo
actualmente invest igaciones con animales en caut iver io y en vida l ibre.
El g6nero Paleosuchus es el  menos estudiado.

De las enfermealades y, en general ,  de Ias causas de mortal idad natural
de estas especies no se dlspone de muchos informacidn. Las tdcnicas de
invest iqacion son muy parecialas en todas las referencias consultadas,
pero de raat iotelemetr ia no se t iene realmente ninguna infornacidn para
las especies venezolanas.

El manejo y los aspectos econ6micos han sido alos de los t6picos mi is
recientes en los estual ios de Babas mientras que de 1as demiis especies se
ha tratado pr incipafmente ei  tema de conservaci6n, ya que, o son especies
en ext inci6n (g6nero Crocodvlus) o sus pobtaciones son suf ic ientemente

;il:";: i-+,!,i,rre"".. 
' como para que ameriten la implementaci6n de este



Acerca de 1a distr ibuci6n en e1 t ienpo de 1os estudios que se han real izado
en Venezuela ( f iq.  1) podemos concfuir  que es a part i r  ale Ia ddcada de
los ?0 cuando se conienzan realmente las investigaciones con las dliferentes
especies de cocodri los venezolanos. Se observa una clara tendencia a
intensif icar estos estudios en los i l t imos aios.

Blbl ioqraf ia

l-  Anonimo. 1970. Veda total  ale ta baba y caimanes por periodos
indef iniAos. Art iculo publ icado en E1 Nacional.  Martes
1 1  a l e  A g o s t o  d e  1 9 ? 0 .

2. An6nimo. 1973. Comercial izaci6n de 1a baba- Art iculo publ icado
en Et Universal,  Jueves 5 de Jul io de 1973-

3 .  A r o c b a  P i i a n g o ,  C . L . ,  y  S .  G o r z u l a .  1 , 9 ' 7 5 .  A  n a t u r a l l y - o c u r r i n g
inhibi tor in the blood-cfott ing meclanism of qaiman
c r o c o d i l u s .  H e r p e t o l o g i c a  3 1  ( 4 ) :  4 1 9 - 4 2 0 -

4 .  A r o c h a  P i i a n g o ,  c . L - ,  y  S .  c o r z u e t a .  1 8 ? 6 -  H e m o s t a s i s  e n  e f
Cai lgB! crocoal i lus. CONICIT. TT Sehinario sobre Chiguires
(Hvdrochoerus hidrochaeris) y Babas {caiman crocodi lus)

Maracay, 1-4 Dic.  1976. programa y resr imenes.

! r r r d l s v /  ! . ! . ,  J .  G o r z u l a  y  A .  O j e d a .  1 9 8 2 .  T h e  b l o o d
clott ing rnechanism of Spectacled Cainran Caiman crocodl lus.
Mofecular Physiology. 2 t  I6I-L '7A -

6. Ayarzaguena, Jose. 1980. Ecologia del Caiman de Anteojos o Baba
(Caiman sclerops) en los Llanos de Apure, Venezuela.Tesis
Doctoral ,  Universidad Compultense, Madrid,  Espaf ia.  (en
Prensa Dorfana Act.  Vert-)  21 pp.

? .  B e l d a ,  A n t o n i o -  { E n  p r e p a r a c i 6 n ) .  E s t u d i o  d e  t a  u t i l i z a c i 6 n  d e
los deseclos ale la explotaci6$ de la Baba (Caiman cocoditos)
como recurso al iment ic io para su cr ianza. proyecto de
T e s i s ,  d r e a  a l e  B i o t e c n o l o g i a .  D i v i s i 6 n  d e  C i e n c i a s
Biol6gicas. Universidaal Sim6n Bot ivar.

8 -  S e i e d i c o ,  h .  a l e l  C .  1 9 7 6 -  f n f o r m e  s o b r e  f a  C a c e r i a  C o m e r c i a l  d e l
chiguire (Hydrochoerus hidrochaeris) y cle ]a Baba (caiman
crocodi lus) en Venezrrela- I I  Seminario sobre Chiguires
y Babas- Maracay 1-4 Dic.  1976. 19'76. proqramas y
resumenes -

9. Blohm, Tones. 1948. Observaciones sobre tos caimanes traidos del-
r i o  O r i n o c o  e n  a b r i l  d e  1 9 4 6 .  M e n .  C i e n .  N a t -  I a  S a l l e .
v: Ira (22\ --  129-132 -

1 0 - Blohn, Toni is- 1973. Conveniencia de cr iar crocodi l idos en Venezuela
con f ines econ6nicos y para prevenir  su ext inci6n. Simposic
Internacional sobre Fauna si lvestre y Pesca rtuvial  y
Lacustre Amaz6nica- 25 Nov. 1 Dic.  lC73, Manao, AnBzqlas,
B r a s  i  l .  3 3  p p .



1 2 .

1 3 .

1 4 .

l 7 -

1 8 .

Blohm, Tomes. 1974. Breve descripci6D de invest iqaciones
llevadas a cabo en cuanto a babas (ggl!3! 9!.9e.9d!LUg)
en venezuela entre Sept ienbre de 1973 y Agcsto de 1974.
seminario sobre eI chiguire (r lvdrochoerus hidrochaerls)
y  I a  B a b i l l a  ( c a i n a n  c r o c o d i l u s ) .  B o g o t i ,  C o l o m b i a  2 0
a 1  3 1  d e  A g o s t o  d e  1 9 7 4 .

Bfohn, Tomes - 1982. Husbandry of or inoco crocoal i les (CrocoalYfus
intermedius) in Venezuela. Ponencia presentada en eI 5th-
worklng Meeting of tbe crocodi le special ist  Group the
snc. ias srrrviv- l  cdnnnission of the Internat ional Union for
conservat ion of Nature and Natural  Resources 1.2-16 August
1 9 8 0 .  F l o r i d a  S t a t e  M u s e u m ,  G a i n e s v i l I e ,  F l o r i d a .

Brazait is.  P- y M- Watanabe. 1982. Los Crocoal i l idos en Venezuefa.
Un recurso naturaf renovable no aprovechaalo- Ponencia
presentada en eI 5th. Working Meeting of the Crocodi le
Special ist  Group of the Species Survivaf Conrnission of
the Internat ional union for Conservat ion of Nature anal
Natural  Resources 12-16 Auqust 1980. Flor ida State
M u s e u m ,  G a i n e s v i l l e ,  F l o r i d a .

B r a z a i t i s ,  P -  y  M -  w a t a n a b e -  ( E d . ) .  1 9 8 4 .  i i l e w s l e t t e r :  E a l i t o r ' s
cor.ments Survival  Servi  ce Commi ssion Crocod i1e Special i  st
G r o u p  d e  I a  I U C N  v o l -  3 ,  N .  1 -  F e b r u a r y ,  1 9 8 4 .

c a r r e f f o ,  Y .  P a b l o .  1 9 7 1 .  c r i a d e r o s  a r t i f i c i a l e s  d e  b a b a s  s u g i e r e
i n v e s t i g a d o r  z o o l d q i c o .  A r t i c u l o  p u b l i c a d o  e n  F 1
universat.  Jueves 3 de Junio ale 1971.

C a r r e h o ,  Y -  P a b l o .  1 9 7 2 .  c r i a d e r o  d e  b a b a s ,  A r t i c u l o  p u b l i c a d o  e n
Estampas, suptemento doininical  de Ef universal.  Mayo de
19'7 2.

c a s t r o v i e j o ,  J . ,  c .  I b i l f l e z  y  F . B r a z a -  1 9 7 6 -  D a t o s  s o b r e  l a  a l i m e n -
taci6n del Babo o caimdn chico (qgltoq! sclerops) en los
l1anos de venezuela. conici t .  I I  Seminario sobre
chiguires (Hvdrochoervs hidrochaeriq) Y Babas (caimSn
c r o c o d i l u s ) .  l r a r a c a y ,  I - 4  ) i c .  1 0 7 6 .  P r o g r a m a  Y  r e s u m e n e s

c a s t r o v i e j o ,  J . ,  c -  I b i i f f e z  y  F .  g r a z a .  1 9 7 7 .  D a t o s  s o b r e  1 a
al in 'entaci6n del babo- (caiman claesl i ] l ]s l  en los l lanos
ale Venezuela. Res[nenes de] VII  Congreso Lat inoamericano
de zoologia. Tucum:ln, Argent ina: 67.

D'Andria,  Bianca. 1980- Estructuraci6n de un modelo matematico
sobre la dini imica poblacional de la Baba. (caiman
crocodi lus) con miras a su posible explotaci6n comercial .
Trabajo Especlal  de Grado. Dpto- de Ciencias Anbientales.
D i v -  c i e n c i a s  B i o l 6 q i c a s '  U n i v e r s i d a d  S i m 6 n  B o l i v a r .

20. Donoso Barros, Roberto 1965. contr ibuci6n a1 conocimiento de los
c o c o d r i l o s  a l e  V e n e z u e l a .  P b y s i s ,  2 5  ( 7 0 ) :  3 8 7 - 4 0 0 .



2 2 .

23 .

2 4 .

2 5 -

27 -

2a-

2 9 .

3 0 .

Donoso Barros, Roberto. 1966a- Contr ibuci6n at conocimiento de
los cocodri los de Venezuefa (cont inuaci6n) physis 26
( ' 7 1 )  |  1 5 - 3 2 .

Donoso Barros, Roberto- 1966b. Contr ibuci6E a1 conociniento ale
fos cocoalr i los ale venezuela. (conclusi6n) physis 26.
( ' 7  2 )  |  2 6 3 - 2 1 4 .

FUDENA (sin fecha) -  iA salvar e1 caimi inl .  Fudena informa. Bolet in
not ic ioso de la Fundaci6n par 'a la Defensa de la Naturaleza
(fUDENA] .

coalshalk,  Robert ,  E. 19?6- contr ibucl6n al  conocimiento del c icfo
de vida del Caiman q. crocoal i lus. Parte I1, :  Epoca de
l luvia. conici t -  I I  seminario sobre chiduires
(Uydrochoerus \ idrochaeris) y Babas (C4!!EI crocodi lus)
Maracay, 1-4 Dic.  19?6. Programa y resfnenes.

Godsbalk,  Robert ,  E- 1978- El caim:in de1 OriDoco, glgsgt lLl l ]S
intermedius en 1os Llanos Occidentales VenezoLanos, con
observaciones sobre su distr ibuci6n en Venezuela y reco-
menda.i6.es bara srr  conservaci6n. Informe Final mimeo-
g r a f i a d o  p a r a  F U D E N A ,  2 6  p p .

coalshalk,  R.E- 1982. The habitat  anal dist .r ibut ion of paleosuchus
in Venezuela. Ponencia presentada en sth- Working
Meetinq of tbe Crocodi le Special ist  Group of the Species
Survival  Commission of the Internat ional Union for
Conservat ion of Nature and Natural  Resources 12-16 August
1 9 8 0 .  F l o r i d a  S t a t e  M u s e u m .  G a i n e s v i l l e .  F l o r i d a .

Godshalk,  R.E. 1982. Status and conservat ion of Crocodylus
interrnedius in venezuela- Ponencia presentada en el .  5th.
Workinq Meeting of t le Crocodi le Special ist  croup of the
species Survival  Comnission of the lnternat ional Union
for Conservat ion of Nature and Natural  Resources 12-16
August 1980- Flor ida State Museum, Gainesvi l  Ie ,  Ffor ida.

G o r z u l a ,  S - ,  C - L - A .  P i f r a n g o  y  C .  S a l a z a r .  1 9 7 4 -  C o a g u l a c i 6 n  y
f ibr in6l is is en e1 cA!IB! sclerops (baba) en su hi ibi tat
natural .  Ponencia presentaala en Ia VII  Jornaala Nacional
de Hematologia y Transfusi6n. Hospital  Veter inar io ale
Los Anales 20-24 de Noviembre de 1974.

corzula, s- 1975. conserving and stydying the caiman in venezuela.
The Herpt i le.  The Journal for the rept i le and amphibian
e n t h u s i a s t i c .  E d i t l o n  N ,  6 :  2 6 - 3 2 .

Gorzula, s- 1976a. ldent i f icaci6n rdpida y tentat iva de] gqhg!
crocodi lus y Pafeosuchus. Conici t -  I I  Seminario sobre
chiguires (lidrae!9erE hidrochaeris) y Babas (gglrg!
c r o c o d i l u s ) .  M a r a c a y ?  1 - 4  D i c .  1 9 7 6 .  P r o g r a m a  y
resumenes -

77



3 1 .

33 .

3 4 -

3 5 .

37 .

corzula, s.  y D. Rent l6n- 1976b- Ecologia del ggl lBe! crocodi lus
en la Guayana Venezolana- Conici t .  IT Seminario sobre
Chiguires ( , ,vdrochoerus hrCrochaerrs) y Babas (qgi lg!
c r o c o a l i l u s ) .  v a r a c a y ,  l - 4  D i c .  1 q 7 6 -  P r o g r a n a  y
resunenes -

G o r z u l a ,  S . ,  c - ! . A .  P i i a n g o  y  c .  S a l a z a r .  1 9 7 6 .  A  m e t h o d  o f
obtalnlng blood by venipuncture from large rept i les.
C o p e i a  N . 4 : 8 3 8 - 8 3 9 .

c o r z u l a ,  s .  y  c . L . A .  A r o c h a  P i i a n q o .  1 9 ? 6 .  E s t u d i o  c o n p a r a t i v o
de tromboplast inas de siete especies animales. Ponencia
p r e s e n L a d a  e n  . L a  V I I I  J o r n a d a  N a c i o n a l  d e  H e m a L o l o g i a  y
Transfusi6n. Bibl ioteca Pdbf ica. Barquisimeto l8-22
de octubre 1976.

corzufa, s.  1911- ' I t .e ecoloqy of the spectacled caiman in the
V e n e " u e l a n  C u a y a n a .  J o i n t  a n n u a l  n e e t i n g  o f  t h e
Herpetologists '  League anal the society for the Study
of Amphibians and Repti les. Lawrence, Kansas, 7-13
August 19??. Resumen.

c o r z u l a ,  S -  1 9 7 8 .  A n  e c o l o g i c a l  s t u d y  o f  c a i m a n  c r o c o d i f u s
crocodi lus inhahit inq savanna lagoons in t le venezuelan
G u a y a n a .  o e c o l o g i a  ( B e r - t . )  3 5  { 1 ) :  2 l - j 4 .

c o r z u l a ,  S .  y  c . L . A -  A r o c h a  P i f f a n g o .  1 9 8 1 .  T h r o n r b o p l a s t i c
act iv i ty with part icular reference to rept i les. Molecular

corzula, S. 1984. Proposal for a photographic method for s ize
est imates of crocodi l ians. Herpetological  Review, 5 (2)
3 8 - 3 9 .

cut idrrez, sai l  (en preparaci6n) -  Estudio sobre la ut i l izaci6n
de la Raba cono recurso al i rnent ic io para consumo hurnano-
Proyecto de Tdsis,  i i rea de Biotecnologia. Divis i6n de
c i e n c i a s  B i o l 6 q i c a s ,  U n i v e r s i a l a d  S i m 6 n  B o l i v a r .

I l a m i l t o n ,  L . S - ,  J .  S t e y e r n a r k .  J . P .  V e i l l o n  y  E .  M o n d o l f i .  1 9 7 6 .
conservaci6n ale los Bosques Hdmedos de venezuela.
C o n s e j o  d e  B i e n e s t a r  R u r a l -  C a r a c a s ,  J u n i o  1 c 7 5 -  1 8 1  p p .

E u m b o l d t ,  A l e x a n d e r  d e . ,  e t  A i m 6  B o m p l a n d -  1 8 0 5 - 1 8 3 2 -  v o y a g e  a u x
reqid)s equinoxiales du Nouveau cont inent,  fai tes en 1799,
1 8 0 1 ,  1 8 0 2 ,  1 8 0 3 ,  1 8 0 4 ,  v o l s .  r - x x x v  N .  M a z e  P a r i s .

Lang, J.W. 1977. Thernal Ecology and social  Belaviour of ggi-$.3!
crocoal i lus in the I lanos of venezuela. Progress report
to the Nat ional zoologlcal  Park, smithsonian Inst i tut ion.
Red Data Book.

M a n e s s ,  s - J .  1 9 ? 6 .  c o n t r i b u c i 6 n  a l  c o n o c i m i e n t o  d e l  c i c l o  d e  v i C a
d e l  c a i m a n  c r o c o d i l u s .  P a r t e  I :  E p o c a  d e  s e q u i a .  c o n i c i t .
11 Seninario sobre chi  guires (EId!9s!-9c-E!q hidrochaeri  s) v
B a b a s  ( c a i m € n  c r o c o a l i l u s ) .  M a r a c a y ,  1 - 4  D i c .  1 9 7 6 -  P r o -
grama y resumenes.

38 .

3 9 .

4 0 .

4 L ,

4 2 .



43. Maness, S. J.  y Goatshalk,  1976. El cdnero q,rpcodvlus en venezuela.
Conici t -  TT Seminario sobre Chiguires. (Hyalrochoerus
hidrocha.er is) y Babas (gghg]1 crocodi lus).  Maracay, I_4-
Dic. 19?5. programa y resir . :nenes -

44. Maness, s.  J.  1982- Status of crocodylus acutus, caiman cl lccodi1us
flggfq and g.ai.!e! crocodilus crocodilus in venezueta.
Ponencia presentada en la 5th. Working Meeting of the
Crocoal i le Speciat ist  Group of t t re Species Survival
Conunission of t le Internat ional Union for Conservat ion
of Nature anal Naturaf Resources t2-16 Auqust 1980.
Ffor ida State Museum, Gainesvi l le,  Flor ida,

4 5 -  M a r c e l l i n i ,  D a l e  L .  1 9 ? 9 -  A c t i v i t y  p a r t e r n s  a n d  d e n s i r i e s  o f
Venezuelan Caiman, (Caiman crocodi lus) and ponal Turt les
(Podocnemis ygqLl)  .  Vertebrate Ecoloqy in t} le Northern
Neotropics, gohn Eisenberg (Ed.).  The l . rat ional
Zoological  Park, Snithsonian lnst i tut ion press, Washinqtcn,
D . C .  2 6 3 _ 2 7 7 .

46- MARNR - 1982. Aprovechamiento racional de la Baba o Babo. Caiman
crocodi lqg L. DGSAA. DGSTA. 14 pp.

4 7 .  M e d e m ,  F e d e r i c o -  1 0 8 3 ,  L o s  C r o c o d y l i a  d e  S u r  A m d r j c a ,  V o t -  T T
Universidad Nacional de Colonbia y E,ondo Colombiano de
Invest igaciones Cient i f icas y proyectos Especiales
" F r a n c i s c o  J o s d  d e  C a l d a s , ,  C O L C I E N C T A S ,  B o g o t : i ,  C o t o m b i a
2 1 4  p p .

48. Medina, Carnen Jul ia- 1976. Crocodi l ians from The Late Terciary
of northwestern venezuela: Melanosuchs f isheri  sD. nov.
B r e v i o r E ,  { 4 3 8 )  : 1  t r -

4 9 .  M o n d o l f i ,  E d g a r d o -  1 9 6 5 .  N u e s t r a  t a u n a .  E t  F a r o 1 .  1 2 1 4 )  |  2 - t 3 .

5 0 .  M o n d o l f l ,  E d g a r d o .  1 9 7 4 .  P r o y e c t o  d e  r e e s t r u c t u r a c i 6 n  d e  1 o s
Serviclos y Programas de Fauna Si lvestre de1 Minlster io
d e  A g r i c u l t u r a  y  C r i a .  c o n s e j o  d e  B i e n e s t a r  R u r a l ,
c a r a c a s ,  J u n i o  d e  1 9 7 4 ,  1 2 0  p p .

5 1 .  M o n t i e l ,  N . ,  S .  G o r z u l a  y  C . L .  A r o c h a  p i i a n g o .  1 9 7 6 .  p a r i i n e t r o s
henatol6gicos de1 Caiman crocodi lus. ponencia presentada
en la VTII  Jornada Nacional de Hematologia y Transfusi6n.
B i b l i o t e c a  P i b l i c a ,  B a r q u i s i m e t o  1 8 - 2 2  d e  O c t u b r e  1 9 ? 6 .

5 2 .  M o r i l 1 o ,  P . ,  C . M -  1 9 8 2 -  O b s e r v a c i o n e s  s o b r e  m a n t e n i m i e n t o  y  c r i a
de Crocodvlus intermedius -  Zoologia Neotropical .  Actas
de1 VI11 Congreso Lat inoamericano ale Zoofoai-
co.  r t :  raa i - Iaa i . - - - -  

- -

5 3 .  O j a s t i ,  J u h a n i .  1 9 6 3 .  H a v a i n t o j a  O r i n o k o n  a l u e e n  l u o n n o s t a  j a
s e n  e k o l o g i s i s t a  p i i r t e i s t a .  L u o n n o n  T u t k i j a  6 ' 7 . I 3 ' 7 - L 4 6 .
E r i p a i n o s  -

5 4 .  o j a s t i ,  J u l r a n i .  1 9 " 1 2 -  L a  f a u n a  s i t v e s t r e  p r o d u c e  ( s e p a r a t a  d e ]
l i b r o  , , L a  C i e n c i a  e n  V e n e z u e l a ,  U .  C a r a b o b o  f S t O )  -  O f i c i n a
de Divulgaci6n Agricola, Ed. Div.  ! ,auna DRNR t4AC 22 DD.

19



R a m i r e z ,  I ' . , f . .  C .  S a f a z a r ,  s .  c o r z u f a  y  c . I .  A r o c h a  p i f f a n g o .
1974. Valores henatol6gicos ale rept i les en su habitat
natural .  Ponencia presentada en la VII I  Jornada Nacio-
nal de Hematologia y Transfusi6n. Hospital  Veter inar io
ale I ,os Andes 20-24 de Novienbre 1974.

R a m i r e z ,  F . ,  C . 1 , .  A r o c i a  P i i a n g o ,  S .  c o r z u l a ,  C .  S a l a z a r  y  D .
Rond6n. 1975. Hematologla de1 caiman crocodi lus (Baba).
A c t a  c i e n t i f i c a  v e n e z o l a n a -  2 6  ( 1 )  2 7 - 2 A .

R a m i r e z ,  F . ,  C . L .  A r o c h a  P i f i a n g o ,  S .  c o r z u l a  y  N .  M o n t i e l .  1 9 ? 6 .
Estudio Hematol6gico del Cai inan crocodi lus- conici t .  I I
Seminario sobre Chiquixes ( t i i 'Crochoerus hidrochaeris) y
B a b a s  ( C a i m a n  c r o c o a l i l u s ) .  M a r a c a y /  1 - 4  D i c -  1 9 ? 5 -
Ptograma y resumenes.

R a m i r e z ,  F . ,  C - L .  A r o c b a  P i f i a n g o ,  N .  M o n t i e l  y  S .  c o r z u l a .  1 9 7 8 -
Elementos f igurados, hemoglobina y proteinas de Ia
sangre er el  l -Bj_Bg-a crocodi lus -  (Linneaus).  Acta
C i e h t i f i c a  V e n e z o l a n a .  2 9  z  2 6 a - 2 ' 7 3 .

R a m i r e z , Y - ,  C - C -  C a s t i I l o  y  S .  G o r z u ] a .  1 9 ? ? ,  C o n s e r v a t i o n .
Proyecto venezolano sobre cocodri los (venezuelan crocodi le
p r o j e c t )  -  H e r p .  R e v i e w -  8  ( 4 ) :  1 3 0 .

R a m o s  S .  y  C -  V i l f a r r o e ] .  1 9 7 5 .  U n  m o d e l o  l i n e a 1  p a r a  1 a  e s t i -
maci6n de la relaci6n tal la-peso en babas (caiman
crocodi luE) de 1a pobfacidn locaf izada en e1 m6du1o
experimental  de Mantecaf- Acta Cient i f ica Venezolana.
2 6  l 1 )  .  2 7 .

R a m o s ,  S .  y  E -  P e r e y r a .  1 9 7 5 .  V a l o r e s  c a l 6 r i c o s  d e  l a  b i o m a s a
d e  l a  b a b a  ( . a i r . a n  c r o c o c l i l u s )  -  A c t a  ^ i e n t i f i c a
V e n e z o l a n a  2 6  ( 7 ) ' -  2 7 -

Ramos Oropeza, Sant iago. 1975- Evaluaci6n calor im6tr ica a nivel
individual en Caiman qrocodi lus (Linneaus 1758) de la
poblaci6n local izada en e1 m6du1o experimental  de
v F r r F . a l  .  F c r i d o  a b , l r ^  - - - q - { ^  ^ - ^ ^ ^ i a l  d e
c r a d o ,  E s c u e l a  d e  B i o l o q i a ,  F a c .  C i e n c i a s ,  U n i v e r s i d a a l
c e n t r a l  d e  v e n e z u e l a -  8 8  p p .

R a n o s  O r o p e z a ,  S . y  J -  P a c l e c o ,  1 9 ? 6 .  N o t a s  p r e l i m i n a r e s  s o b r e  l a
dindmrca energ6t ica de cainan clocodi lus (baba) ,  en los
n 6 d u l o s  d e  A p u r e .  . o n i c r t .  t r  s e n i h a r j o  s o b r e . h i g u i r e s
(u. idrochoerus hidrochaeris) y Babas (a4i i t3!  crocodi lus).
l 4 a r a c a y ,  1 -  a  D i c .  1 o 7 6 .  P r o q r a n a  y  r e s d r e n e s .

R a n o s  s . ,  S .  D a n i e l l e \ , / s k i  y  G .  C o l o m i n e .  1 9 8 1 .  C o n t r i b u c i d n  a  1 a
ecologia ale los Vertebrados Acudt icos en Esteros y
Bajtos de sabana Modu]ada. Botet in de ]a Sociedad
V e n e z o l a n a  d e  c i e n c i a s  N a t u r a l e s .  X x V .  ( 1 3 9 ) :  7 9 - 1 0 4 .

5 7 -

58 .

59 .

6 0  -

62 -

63 -

6 4 .

R i v e r o  B l a n c o ,  c a r l o s .  1 9 6  8 .
(  1 3 6 )  C - 1 3 .

E ]  c a i m i i n  v  s u  v a l i o s a  D i e l .  r i n e a s

2C



6 6 .  R i v e r o

6'1. Rivero

68. Ribero Blanco, c.  I9 '74. "cui intos caimanes quedlan? Art iculo publ i_
cado en La Escena Ecol6gica de Et Nacionat,  Domingo rg de
Diciembre de 19?4.

69. Rivero Blanco, C. 19?4. l t i ib i tos reproi luct ivos ale la Baba en Los
Llanos Venezolanos. Natura (52) |  24_29.

' 7 0 . Rodriguez, custavo. (En preparaci6n).  Efectos de Ias var iables
densidad y t ipo de dieta sobre la tasa ale crecimiento en
caut iver io de ta baba (Caiman crocodi lus) durante el  pr imer
a f r o  d e  v i d a .  p r o v e c L o  d e  - e s i s ,  d r e a  d e  F c o t o q i a .
Divis ion de Ciencias Biologicas- Unrversi /- iad 5im6n eol ivar.

71- Romero G. 1983- Distress cal l  saves a Caimaq e. crocoal i lus hatchinq
i n  t h e  v e n e z u e l a n  L l a n o s .  B i o t r d p i c t l s -  ( 1 )  - .  7 1 . -

'72. Rornero, Rafael A. (en preparaci6n),  Estual io de los efectos ale
algunas var iables quimicas, f is icas y ecol6gicas sobre 1a
biologia de1 nido de ta Baba (caiman- crocodi lus) .

7 3 -  S e i j  a s , Andrds EIoy. 1979. Aspectos fundamentales sobre la
al imentaci6n y metabol isno de Caiman crocodi lus y su
relaci6n en ta conunidad ucuat i"a a"" i l i -aet l ,n5aufo
F x p - r i n e n L a l  d e  M a n r e c a t  ,  E s r  a d o  A p u r e .  T r a l ^ a i o  E s D e c i a l
d e  c r a d o .  E s c u e l a  d -  B i o ] o q i a ,  F a a u t t E d  d e  c . i e n c i a s .
Universidaal Central  de Venezuela. 123 pp.

Andr6s Eloy y S. Ramos - 1980, caracter izacidn de Ia at ieta
de 1a Baba. Caimaq crocodi lus, durante la estaci6n seca
en las sabanas moduladas de1 Estado Apure, venezuela.
A c t a  B i o l .  V e n e z .  1 0  ( 4 ) :  3 7 3 _ 3 8 9 .

' 7 4 -  
S e i  j a s ,

Blanco, Carlos. 1970. Situaci6n de la Baba y 1os Gir€r,es
efectos ale la exptotacidn comercial .  Reco;endaciones
para el  manejo de 1as especies. Foro sobre protecci<jn
y lomento de la Fauna Si lvestre. SVCN, Caracas, 12 pp.

Blanco, car los- 1973. Ensayo monogr: i f ico sobre 1os n&itos
Reproduct ivos de 1a Baba o . lacare_t inga, aaiman croc.odi lus
en los l lanos de venezuefa y tas p"siUi t  i  EEEE.-A-6-r. iElo
e n  s e m i c a u t i v i d a d ,  c o n  s u g e r e n c i a s  s o b r e  t a s  D o s i b l e s
apl icaciones de la metodoloqia de mabejo a1 c; iman Negro
o Jacare-acu Melanosuchus nioer de las cuencas de1
Amazonas y Rio Negro. Simposio Internacional sobre Fauna
S i f v e s t r e  y  P e s c a  F t u v i a t  y  L a c u s t r e  A r i a z 6 n i c a .  2 5  N o v -
I  D i c .  1 9 7 3 ,  M a n a o s  /  A m a z o n a s ,  B r a s i l .  3 6  D D .

' 7 5 -  S t a t o n ,  M a r k  y  J . R .  D i x o n .  1 9 7 5 .  S t u a l i e s  o n  t h e
of Cainan crocoditus crocodi lus form the
M e m -  S o c .  C i e n c . N a t -  L a  s a l I e -  3 5  ( 1 0 1 )

alry season biology
venezuelan l lanos.

76. Staton, Mark y J.  R. Dixon, 197?. Breeding bjoloqy of the Spectacted
Caiman (Caiman crocodi lus crocodi lus) in the venezuelan
I l a n o s -  U - s -  I i s h  &  W i l d 1 .  S e r v -  w i I d l .  R e s .  R e p -  ( 5 ) :
1 - 2 1 -

2 I



7'7. Staton, M. (comp.).  1978. A l ist  of  crocodi l ian specimehs ir l
major herpetological  col lect ions of the United States.
c o p y r i g h t  1 9 7 8  b y  M a r k  A .  S t a t o n .  P . O .  B o x  3 7 3 3 6
Houston, Texas 77036.

1a. ' fof f lani ,  H- 1973- Posibi l idades de recr ia del cocodri lo enano
negro y de1 perro ale agua amaz6nico. Monograf ia.
simposio rnternacionaf sobre fauna si lvestre y pesca
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SITUACTON ACTUAL DE
(caiman crocoal i lus)

I,AS POBLACIONES DE BABAS Y BABIL],AS
EN LA RreICI{ }rcRIE-C€SIEFA DE VENEzUMA

Analrds Eloy sei J as
Servicio Nacional de Fauna si lvestre

Minister io de1 Arnbiente y de los Recursos Naturales Renovables
. MARNR -

Apartado 184. Maracay, Venezuela

€W43!

Numercus local i t ies along the northern coast of Venezuela
were vis i teal  between january and auqust,  1984- Counts of
Cai[ .an crocodi lus greater than one year old were related
to the distance travef led dui_ing the censusing- The
maximum number observed was 196-5 individuals/Km in a srBl l
sector of the Sanare r iver.  In the other local i t ies the
values var ied from 0.2 to 26.6 individuals, /Kn. l lhere this
species coexists with e!999_dIEl1!I]!!! the observed
popufatlon densities of qq!@ryloqodlluq were low. It is
consiaiered that the population levefs of spectacleal cainlans
in tbis reglon are sat isfactory, and may even have been
favoured on the one hand by the drast ic reduct ion in nu$ers
of Crocoalvlus acutus. and on the other hand by the cqrstrucLicn
of dams and otber art i f ic ial  habitats.
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Introducci.6n

En contraste con ef interds creclente que se ha evialenciado por el
estudio ale ta baba (gaj!3lc l9codi1us) en 1os f fanos occidentafes
CIe Venezuela, las pobl€tciones de esta especle en el  resto de el
pais ha sialo objeto de una escasa atenci6n cient i f ica. En la re-
gi6n norte-costera ale venezuela, ademes de las referencias hist6-
r icas sobre la existencia de babas (Appun, 1961t Humboldt,  19?5),
existen alqunas referencias rnds recientes (Donoso-Barros, 1965;
M a n e s s ,  1 9 8 2 ;  M e d e m ,  1 9 8 3 ) .  E n  6 s t a s  s e  s e f l a l a n  a  l a s  p o b l a c i o n e s
ale la cuenca det Lago de Maracaibo conro pertenecientes a la sub-
especie j : -  -S. fuC€lq, la cual extenaler ia su distr ibucion, hacia
e1 este, hasta ef r io Yaracuy- Las pobfaciones del resto ale la
regidn norte-costera pertenecerian a la sub-especie g.g. crocodi lus.

Las poblaciones de babas, o babi l las como se 1es conoce en el  Esta-
do Zul ia,  de la regi6n norte-costera de Venezuela, probablenrente
no sufr ieron un impacto tan acentuado como el  que proalujo fa inten-
sa explotaci6n comercial  de esta especie en la maYor parte del
resto def pais (Medem, 1983),  con excepci6n de las de la cuenca del
l -ago de Maracaibo, las cuates soportaron una extracci6n ale cuya
magnitud no existen datos (Medem op.ci t-)  pero que con seguridad
fue muy al ta,  ya que todavia persiste una act lv idad clanalest ina
que eventualmente es conociala cuando se prot lucen deconisos como el
efectuaalo por la zona 5 del I4ARNR, en Maracaibo, en el  aio 1982 y
consistente en 616 cueros de babi l las.

Locaf idades vis i tadas v Metodolooia

Este trabajo fue real izaalo en al iversas local idaales de la reqi6n
norte-costera de Venezuela, entendiendo por 6sta a toda la reqi6n
ale fas cuencas hidrogr6f icas de1 Laqo de Maracaibo y de1 Mar ca-
r ibe. Los fugares fueron vis i tados con el  objeto pr incipal de
aleterminar fa si tuaci6n actuaf de las poblaciones de1 caimi in de
la costa, Crocoalvlus acqlq, (Sei jas, este volumen). Estas local i -
alades, consistentes pr incipalnente en r ios, represas y 6reas de
manglares, est6n ubicadas en los Estaalos zu1ia, Falcon, Yaracuv,
Miranala v Anzoateoui.

La netodologia seguida para eI reconocimiento de los si t ios vis i-
tados es, en t6rminos generales, 1a descri ta en el  t rabajo antes
ci tado, s610 que aunque muchas local ialades fueron recorr ialas
tanto de al ia como de noche, s61o se consialer6 eI numero de c.
crocodi lus mayores de un affo contados de noche.

l ,as distancias recorr idas en var ias ale fas local idades fue calcu-
lada poster iormente con Ia ayuda ale un curvimetro y cartas topo-
g r e f i c a s  a  e s c a l a s  d e  1 : 2 5 0 . 0 0 0 ,  1 : 1 o o . o o o  y  1 : 2 5 . 0 0 0 -  E I  n i m e r o
de S. qloggel lE contados se relacion6 con ]a distancia recorr ida.

Para aquel las locaf idades donde no fue posible calcular lds al is-
tancias recorr ldas, s610 se presentan los resultados de los conta-
Jes real izados, con algdn conentar io sobre la si tuaci6n de 1as
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Resultaalos

El nfnero de e. crocodilus mayores ale un aio contados a 10 largo de
las or i l las (perimetro) ale los enibaLses o en fos r ios y caf ios vis i-
taalos, aparece en las Tablas 1 y 2, respect ivamente. El  per imetro
totaf ale la replesa de Tuld es de 58,2 km, pero s6fo se recorr i6
aproxlmadarnente la mitad de dste. En la represa de Socr.t el perime-
tro total  calculaalo es de 112,3 km, habi6ndose recorr ido solamente
un tercio del rni  smo.

El valor m6s al to de lndividuos por ki l6metro corresponi le al  r io
Sanare, e1 cual es un pequeio curso de agua de corr iente intermiten-
te, doni le ef pequef io sector inspeccionado representa uno ale los
si t ios que conserva agua todo ef af io.

En fos r ios inspeccionados por seci :ores (Tocuyo, Aroa, yaracuy y
Neveri)  la densidad de g. crocodi l ,E es nayor en los sectores rnes
cercanos a fa desembocadura y disminuye aguas a!.r ibar si tuaci6n que
es inversa a la que se presenta con gfggqdlLqg_eq$lq en los tres
primeros de estos r ios (Tablas 2 y 3) -

El  nimero t le inal iv iduos por ki l6metro en los r ios El Cristo, Unare
y Caio El Eneal son los f t5s aftos, s i  se except\ ia a los def r io
Sanare, y superan incluso a la relaci6n Ind/km obtenida al  conside-
rar a g. crocoal i lus y C- aclr tus de manera conjunta en aqueffos cuer-
pos de aqua donde estas especies coexisten.

Otras focal ldades vis i tadas fueron el  r io Lim6n-Gran Eneal en el
Estado Zuf ia,  la Laguna de Jat i ra y ef Parque Nacional Morrocoy, en
el Estado Falc6n y los canafes de Rio chico 1/ la Laguna de Tacariqua
en e1 Estado Miranda. Afgunos detal les sobre estas local idades y
otras alonde no se observaron babas, aparecen en Sei jas (este volumen)

En el  r io l im6n y eI Gran Eneal se puede considerar a g. crocodifus
como escaso, ya gue aunque los fugareffos af i rman que dste existe,no
se observ6 ningtn eiemptar durante 1a corta vis i ta reat izaata. En
Ia Laguna t le , lat i ra,  por e1 contrar io,  este crocodi l ido es muy abun-
dante, aunque no se pudo establecer la relaci6n entre ef nr imero de
babas contadas (27 babas el  11-2-84) con ta distancia recorr ida, aI
no haber podido precisar esta f l t ima, En el  Parque Nacional l4orrocoy
se observ6 s61o una baba, en las cercanias det caio E] Le6n, eo
aguas con una sat inidad ale 25 partes por mi l .  En los canales de
agua salobre de Rio Chico han sido observadas hasta siete babas pero
se puede considerar a 6stas escasas, al  igual gue en fa Laquna de
Tacarigua donde esta especie est i i  restr ingida a 1os caffos y r ios

Datos alel  autor (Sei jas,sin pubf icar) tomados en la I ,aquna La Estre-
1la durante la elecuci6n de estudios en las cidnagas de Juan Manuel,
a l  s u r  d e l  L a g o  a l e  M a r a c a i b o  ( S e i i a s ,  1 9 8 4 ) ,  m u e s t r a n  2 4  b a b i l l a s
contaalas ell media hora de recolrido nocturno en un bote a velocidad
minima.
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Discusi6n

En trabajos recientes (Maness. 1982, Medem, 1983) se ha al iscut ido
brevemente la si tuaci6n de las poblaciones de ggiEg! crocodi lus
fuscus en venezuefa- Esta subespecie, Ae acueiEo a veEEm=lip.  c i t . ;t . r e n e  u n a  d i s t r i b u c i 6 n  q u e  v a  d e s d e  l a  c u e n c a  d e l  L a q o  d e  M a r a c a r b on a s r a  e r  r r o  y a r a c u y .  L o s  r e s u l t a d o s  q u e  s e  d i s c u t e ;  e n  e s t e  a r t i _culo.provienen de observaciones real izadas en esta area de distr i_buci6n, pero tambidn en focal idades ubicadas haci;  

" i  "" i "  
a.  t"reqi6n norte-costera de venezuela, en 1a 

""ur 
.* i . t i i i " -" i . .  .oo."_p e c i e  d e  b a b a ,  q . 9 .  c r o c o d i l u s .  S i n  e m b a r q o  n o  s e  h a  q u e r i d o ,  a fpresentar fos resultados, hacer ningun t lpo de separaciSn por suU_especies, por alos razones: en pr imer luoir ,  porq-ue no existen

:: : l : : : l , t : : .  r  
"" .s 

r i  saci  oAes sue esrabrezcan la distr ibuci6n y
c a r a c t e r i s t t c a s  d e  1 a s  p o b l a c i o n e s  d e  b a b a s  e n  t a  r e g i 6 n ,  y  p o r  1 0
l : r ! :  9 9  

s u s  a f i n i d a d e s  y _ d i f e r e n c . i a s ,  v  e n  s e g u n d o  i . o . r ,  p o r q u "
] a  r e g l o n  d o n d e  s e  h a  r e a l - i z a d o  e l  e s t u d i o  h a  s i d o  l a  m a y o m e n t e
afectada por et desarrol fo urbanist ico e indusrr iat  a" i  i , " i . ,  f "que ha signi f icado una modif icaci6n importante de muclos habitat
naturales y la creaci6n de ambientes favorables para ta expansj6n
d e . e s L a  e s p e c i e ,  l o  q u e  h a  p o d i d o  o r o d u c i r  c a m l i ' o s  e n . r . ,  J r s t r r o r ] _
clon or iqinaf al  faci t i tar,  o l imitar,  1a invasi6n y el  intercambio
con individuos de otras local iatades.

Todos los luqa.es vls i taalos se encuentran dentro del erea de dis_
tr ibucl6n hist6r ica del caimin de fa cosra, SIeSedl l tgs acut*,
especae que const i tuia eI motivo pr incipaf del  estudio. e. to oe_
termino qle se ignoraran mr.rchos si t ios alonale se sabia de la exis-tencia de babas pero donde habia poca o ninguna probabi l idad ateencontrar g- acutus,.  En este caso se t iene a las cidnaqas ale Curar i ,
en Fa1c6n y a la Laguna de Campoma en el  Estado Sucre. por otraparte, algunas ]ocal idaales muy extensas o inaccesibles no pudieron
ser reconocidas, como es el  caso ale fa mayor paxte de1 sur alel  Lago
de Maracaibo, donde se sabe de ta exjsten; ia be impo.t"" i"= pob-Lacio_
n e s  a l e  g .  c r o c o d i l u s  ( M e d e m ,  1 9 9 3 ;  S e i j a s ,  1 9 8 4 ) .  E n t r e  e t  r i oYaracuy y Cabo Codera, en e1 Estaato Miranda, no fue revisaala ningu_n a  l o c a l i d a d -  E n t r e  e s t a s  t o c a f i d a d e s  s 6 1 0  s e  c o n o c e  e t  i e - r " r - ^
hist6r ico de Appun (1961) quien sefrala babas en el  r io S." ' ; ; ; ; ; ; "
en Puerto Cabe1lo.

A pesar de que no fueron vis i taalas todas las local ialaaies alonde
e x i s t e  c -  c r o Q o d i l u s  e n  t a  r e g i 6 n  n o r t e _ c o s t e r a  a e  v e n e z u e f a ,  e rarea reconocada se puede considerar como representat iva de fos al is_t lntos hibi tats que 6sta ocupa en la reqi6n y, de acuerdo af an€l is isqe. Los resu.Ltados, se puede concfuir  que tas babas y babi l las no
solo son abundantes, s ino que en algunos si t ios ha tenido incremen_tando sus pobldciones por Ia creaci6n de represas y cuerpos de agua
art i f ic iales que favorecen su expansr6n, y por Ia et iminaci6n ae-uncompetidor tan importante como g. djfrtu:-

Los datos que se presentan en este trabajo sirven ale apoyo a Ia idea
de que g. crocodi lus ba venido ocupanato aie manera proq;esiva e-L ni_cno que ha deiado vacio q. acutus (Medem. 1983)- pira-var ias de 1asLocal idades vis i tadas existen aatos o referenclas 

"otre 
f i  existenciade poblacaones remanentes ale este cocodri to (Sei jas, este-vohimen) -
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Estos alatos aparecen en la Tabla 1I1 y muestran como en aquel los
Iuqares alonde existen pobtaciones ale relat iva importancia de q.

eg]f !Jg, las poblaciones de babas se encuentran en niveles bajos
y a mediaa que las poblaciones g. gqglgq alisninuyen. las de g-

crocodi lus aalquieren mayor relevancia-

La conpetencia entre anbos crocodi l idos parece inpedir  el  desa-
rrol lo ale grandes pobfaciones en los si t ios donale coexisten, ya
que al  con; iderar la alensidad (expresacla en indivialuos por ki l6me_
€ros) de amlf ,os rept i les consialexados en conjunto (Tabta 3),  fa
misma es baja si  se conpara con la que existe para babas en lugares
como Tu16, Socuy, cumaripa y e1 r io Unare, en los cuales no existei
atatos confiabfes sobre 1a existencia de g- e.9]&!9.

Lo 6nico que actualmente parece limitar la expansi6n de g. grocsdilus.
es la exi ; tencia i le factoies ecol6gicos adversos, como podria ser
fa sal inialaal  de las aguas, ya que aunque se ha encontraalo inal iv i-
aluos de esta especie en aguas salobres, s iempre ha sialo en numeros
muy bajos. El  increnento de tas poblaciones ale babas poalr ian hasta
const i tuir  un obsteculo al  t ratar de impfementar planes ale recupe-
raci6n def caimi in de la costa en afgunas local idades.

Las ci f ras que se al iscuten en este trabajo fueron obtenidas en
reconocimientos nocturnos a 10 largo ale los pr imeros ocho meses
del aio 1984. Algunos factores como cl ima, fase ale la luna. hora,
etc- no se mantuvieron constantes Io cual podria haber inf luido
sobre el  resultado de fos contajes taf  cono sucede en otras loca-
f i d a d e s  ( G l a s t r a ,  1 9 8 3 i  S e i j a s ,  1 9 8 4 b )  -  N o  o b s t a n t e ,  l a s  m i s m a s
poalran servir  de punto ale part ida Y comparaci6n para el  desarrol lo
de futuras investigaciones sobre g. gIgSg(LLUrq en la region norte-
costera de venezuefa.
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TABI,A 1

NUMERO DE CAIMAN CROCODTLUS MAYORES DE I'N AffO, CONTADOS
EN CINCO REPRESAS DE LA REGION NORTE_COSTERA DE VENEZUEIJA

Distancia
Recorr iala Nclndivialuos

Localidad (Km) contados lndlftr lbcha

Represa de TuI6
(Estado Zul ia)

Represa ale socuy
(Estado zuf ia)

29  ,1

37 ,4

240

191

4,2 $ y 17-6-84

5,1 16-6-84

Epre-sa de Pueblo Viejo 30.3 60 2,O 13-6-84
( E s t a d o  z u l i a )

Represa de Tacariqua 15.0 63 4,2 25-4-84
(Estado Iafc6n)

Represa de ctnlaripa 32,0
(Estado Yaracuy)

2'76 8,5 20-6-84

Nota: La "Distancia Recorr ida",  se ref iere a1 perimetro interno de
estos enbalses. En fas represeas de Pueblo Vielo.Tacarigua
y Cumaripa, los recorr ialos abarcaron todo ef per imetro- En
fos embafses de Tu16 y Socuy la al istancia recorr ida s61o re-
present6 la mitad y la tercera parte, respect ivamente ,  de
los perimetros de estos cuerpos de agua.
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TAB]-A 2

NUMERO
RIOS

DE CAIMAN CROCODfLUS
Y CAftOS DE LA REGION

Distancia
Recorr ida

(Km)

MAYORES DE UN
NORTE_COSTERA

Nrlmero
Individuos

Contados

Afio . coNTADos
DE VENEZUELA

Local ialad Fecha

R i o  E f  C r i s t o

Estaalo Falc6n
Rio Sanare

|(ao tocuyo
S e c t o r  A .

Sector B-

Rio Aroa
S e c t o r  A .

S e c t o r  B .

Estado Yaracuv
Ca6o E1 Eneal

H l O  Y a r a C U y
Sector Boca
Ene a f -LirDncito

S e c t o r  B .

S e c t o r  D .

Estado Anzodteoui

Sector Pte.Sr]cre
Pte.IE Volca

Sector INcls-Puente
Naricl-ra]

4 ,0

0 ,3

11  , 0

3 ,0

6 ,0

13 ,2

25  ,O

14 ,  8

46

59

4

37

66

2'l

,7

3

11

2 6  , 3

18-6 -84

29  -4 -A  4

23 -A-84

23-A-44

26-7-84

22-A-84

25-7-44

2s - I -44

16-5 -84

7 -  8 -8  4

2s -3 -44

t9 -7 -A4

23-7-44

Nota: Los sectores mencionados
aParecen seffalados en la

para los r ios Tocuyo, Aroa y Yaracuy.
F i g u r a  1 .
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LA ECOIOGIA Y EL ESTADO ACTUAL DE I]OS ALIGATORIDOS
DE LA GUAYANA VENEZO],AITA

Stefan corzula
D i v i s i  6 n  d e . u e n c a s  e  H . i d r o  o d i i

a V G  F f e c t r r  f i c a c i  6 n  a e f  C a r o n i l - i . e .
Apartado 62413, Caracas

v
A l f r e d o  P a o l i l t o  O .

lnst i tuto de Zoologia Tropical
Universidad Central  de Venezuela

Apartado 47599 Chaguaranos 10 41-A
caracas

SUMMARY

Three species of al l igator ids are found in the VeDezuefan
Guiana region. whose geographical  at istr ibut ions cover
most of this zone- Caiman crocodi lus occurs in a
v a r i e t y  o f  a q u a t i c  } l a b i t a t s ,  w i t h  m e a n  d e n s i t i e s  o f 2 3 . 4 2
individuals (older than two years ) / ] r i tometer of shore-I ine
in lagoons a d. 2-52 individuals/ t i loneter in r iver ine
habitat .  Paleosuchus tr ioonatus is apparent ly restr icted
to r iver ine habitats with mean densit ies of 0,?9 individuals/
k i l o n e t e r .  T h e  l a c k  o f  e c o t o g i c d t  d a t a  f o r  p a l e o s u c h u s
p : a l p e b r o s u s  d o e s  n o t  p e r r i t  a n  o q j e c L i v e  d n a l y s l s  f o r
this species. Local i t ies for cainan crocodi lus and
Paleosuchus palpebrosus \rere registered upto al t i tudes bel<r",
400 meters. Pafeosuchus tr ioonatus, however.  were found
upto 1,300 meters. There is no evidence, at the Dresent
l i n e ,  o f  a n y  s i g . l l f i c E n t  n e o a t i v e  i m p a c t  b y  . " n  

" n  
t ' , " . "

species in the Venezuelan cr.r iana. Tn fact,  i t  is
consialered that catt le ranching act iv i t ies iave pr.oduced
an increase in the avai lable habitat  in the case of
Caimarr crocodi lus -
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Introaluccl6n

Despuds de la progresiva al lsmlnuci6n de los crocodyl idae en venezuela,
la fani l la Al l igator idae est i i  sujeta a cierta presidn humana en
deternlnadas regiones del pais- Desde este punto de vista, se hace
indispensable conocer las bases ecol6gicas de las especies involucraalas.

La Reqi6n Guayana de venezuela ofrece var ias ventajas para el  estual io
de los al lgat6r idos, alebido a 1os niveles bajos de poblaci6n humana, a
1as restr ingidas posibi l idades ale acceso y a los extensos habitats que
ain se encuentran en estaalo natural .

Eneste trabajo estamos considerando a la Region Guayana de venezuela
desale un punto ale vista biogeogr6f ico y su alel in i . taci6n cornprende,
aproximadamente, 1a "Subregi6n Merial iobal" de Roze (1966),  la cuaf
incluye eI Terr i tor io Federaf Aiazonas, e1 Estado BoI ivar,  eI  Terr i tor io
Federal  Delta Amacuro, la regi6n or iental  del  Estaalo Monagas y el
extremo sureste deI Estado Sucre.

El prop6sito de este trabajo es e1 de suministrar un resumen diagn6st ico
sobie los aspectos poblacionales nes resaltantes de los al igatdr ldos en
d i c h a  r e g i 6 n  y  s u  s i g n i f i c a d o  e n  e l  c o n t e x t o  e . o l 6 q i c o .

Mater ial  v Mdtodos

La base evaluat iva de la distr ibuci6n geogrdf ica de ]os al igat6r idos
en la regi6n ha sido funalamentada en: (1) 1a revision de fos ejenplares
depositados en colecciones venezolalras (Estaci6n Biol6gica de Rancho
crani le,  EBRG, Museo t le Biologia de la universidad Central  i le Venezuela,
MBUcv y Museo de l l istor ia Naturaf La sal le,  MgNLst {2) Ia informaci6n
recopi lada en algunas colecciones internacionafes (American Museum of
Natural  History, AMNHr universi ty of I l l inois l {useum of Natural  i l istory,
UIMNE y united States Nat ional Museum, USMN; (3) el  ani i l is is cr i t ico
de los datos suministrados por autores previos y (4) nuestras cbser\racic'ne-s
i le canpo. Se han el imlnado de toala consideraci6n las local idades
previanente reportadas basadas en referencias orales no comprobadas
por ef lnvest igador,  como fa mayor parte de las local ialades de GodstElk
(1982) para Paleosuchus - Tambidn se ha prescindido de las local ialades
que no hacen alusi6n a la fuente de or igen, corno algunos alatos de
Medem (1983) para caiman crocoi l i lus y de informaciones err6neas como la
presencia de P-g!ggS!S!S. palpebrosus en uruy6n, basada en una confusi6n
ale Medem (1983) al  emplear el  reporte de Paleosuchus tr ioonatus en esa
r e g i 6 n ,  h e c h o  p o r  P o z e  ( 1 9 5 8 )  -

En la actual ialad no existe una metodologia estandarizada para real izar
c e n s o s  a l e  c r o c o d y l i a .  G o r z u l a  ( 1 9 7 8 ) ,  s i n  d i f e r e n c i a r  e n t r e  a d u l t o s ,
sub-adultos y cr ias, expres6 densidades poblaciones de caiman cSaggqif lC
en t6xminos de "caimdn,h2 de laguna permanente" y "caindn,/m2 de laguna
temporalr ' ,  seialando que Ia superf ic ie al isponible para esta especie se
reduce a una ddcima parte durante la estaci6n seca ale 1a zona bajo
estudio. Este est imado es apto para lagunas donde se sospecha que toda
la superf ic ie es ut i l izable por los crocoatyl ia- Sin ernbargo, en lagos
grandes y r ios donate los Crocodyl ia estdn restr lngidos a Ia or i I Ia,  la
densidad pobtacional deberia expresarse en base al  nr imero de " individuos/
ki t6metro l ineal de or i l fa".  Debe hacerse dnfasis en que en r ios angostos
y r iachuelos las poblaciones de caala or i l la no est6n separadas entre si ,
pero el  ancho "cr l t ico" a{n es desconocido-

3B



Para fa f inal idad de este trabalo se presentan densiatades pobtacionales
calculadas en base a individuos observados y por 10 tanto son densidades
que muy probablemente subest iman 1as densldades reales. La rnayorla ale
1os conteos fueron nocturnos, ya que las especies estudiadas muestran
mayor act iv idaal durante la nocbe. Las ci f ras presentaatas excluyen
individuos menores de dos af ios, es decir ,  agrupaciones (, ,pods,,)-de
juveni les o cr ias. En el  caso de conteos e; t -ase a super_f ic;e ae
habitat ,  se convir t i6 cada ci fra en una i lensialad l ine;f ,  con Ia prsnisa
que cada cuerpo de agua fuese circular.  Cuando se inal ica un t ibo . !a
h a b i r a t  , , r i o  t o m p t e t o  ( T a b 1 a  3 )  s e  t r a c e  a t u s i 6 n  ; ; ; ; - ; ; . ; ; " - i ; " i j d *
al igat6r idos de ambas or i l las del r io en eI censo. En el  caso ate
"or i f la" se ref iere a que el  censo corresponde a una sola r ibera del r io.

Sinopsis de fas Especies

En la Regi6n Guayana i le Venezuefa, fos al igat6r idos est i in representaalos
por tres especies conocidas, Caimah crocoal i fus (Baba comin, Baba blanca,
Baba anari l la),  Paleosuchus patpebrosus (Babo negro, Babo morichatero) y
Paleosqcbs tr isonatus (Babo lregro),  aunque Donoso-Barros (1956a, 1966bj
incluy6 una cuarta especie Melanosuchus LigeI -

Sobre ]a presencia de Melanosuchus nioel.  en Venezuela deben hacerse
afgunas aclarator ias importantes. En fa ci ta or iginal  de Ia especie
para el  pais,  Donoso-Barros (1966a) af i rm6 que ta inica local iatacl  sequra
era el  Rio Negro y seffa16 que el  r in ico ejemplar venezolano que estudi-6
procedi6 de] sur def Cocuy (1966b).  Es evialente la anrbiguedad e
imprecisi6n deI mencionaalo autor con respecto a 1a pro€eAencia exacta
deI ejenplar.  En las colecciones de Venezuela (y aparentemente alel  resto
d e l  m u n d o ,  a  j u z q a r  p o r  l a  i D f o r m a c i d r  d a d a  p o r  M e d e m ,  1 9 8 j )  n o  e x i s t e
n i n g u n  e J e m p l a r  v e n e z o l a n o  d e  l a  e s p e c i e  y  p u e d e  s e r  e s t i m a d o  q u e  e I
eJemplar de Donoso-Barros acaso proceat i6 ale Brasi l ,  pues Cocuy tambidn
es el  nombre de un pueblo del Rio Negro en terr i tor io brasi lef io- Si  el
mencionado cocuy estaba refer ido a 1a locaf ida{ i  venezotana, e1 si t io de
cofeccidn ale todas maneras parece haber sialo brasi fero, Dues el  sur ale
dicha local idad corresponale ya a fa frontera entre ambos paises. ta
existencia de Melanosuchus nioer en Venezuela no ha podido scr conf irmada
por nosotros hasta el  presente, a pesar de los esfuerzos de campo
invert ialos alurante var ios affos en e1 Terr i tor io Featerat Anazonas y en
el Estado Bol ivar,  incluyendo r ios como et Negro y et cuyuni,  en 1os
cuales podria presumirse su presencia, tomando en cuenta la al istr ibuci6n
de la especie en Brasi l  y cuayana resef iada por Medem (1983).

En vista de estas consideraciones, recomendamos aceptar que Melanosuchus
IIJlgc! es una especie que hasta el  momento no se conoce d; venezuela, s i
bien su presencia en este pais no debe ser descartada del todo. El
presente trabajo, en consecuencia, se refer ird exclusivamente a los
generos Caiman y Paleosuchus en ]a Regi6n cuayana ale Venezuela.

Distr ibuci6n ceoori i f lca

Se han obtenido 68 local ialades para Caiman crocoat i fus, 12 para paleGuchus
palpebrosus y 24 para Paleosuchus tr iqonatus. dtstr ibuidas en fus t ,"y".
or lnoquense y at l i int jca de cuayana (ver Anexo) -  Otras 5 local idades
para Palgosuchus pafDebrosus y una para P- tr ioor latus en el  resto del
pals se han incorporaalo a1 ani i f is is de 1a t l i  st  r ibuci6n ,  tomando en cuenta
la carencia de infor inaci6n sobre este gdnero en Venezuela.
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En generaf,  las tres especies siguen patrones simi lares, estant lo
presentes desale el  Al to or inoco basta su desembocaalura en ef Defta y
ereas de lnf luencia atf int ica (Figuras 1, 2 y 3).  No obstante, Ia vis i io
actual de la dlstr ibuci6n geogri i f ica cont inta siendo fraqmentar ia y
se hacen obvias ciertas regiones en las cuales no se al ispone ale casi
ningun dato:

a) La comprenal lda entre Ia porci6n izquierda de 1a cuenca
del Rio caroni (Estado Bol ivar) y Ia cuenca de1 Rio
sipapo (Terr i tor io r 'ederal  Amazonas) .

b) E1 Delta del Rio or inoco (Terr i tor io Federal  Delta AmScuro)
y regiones vecinas a la costa at ldnt lca {Estados Sucre y
Monasas) .

c) Todas 1as regiones al tas en las cuencas ale ]os r ios caroni
y Caura (Estado Bol ivar),  Ventuari  y Alto Orinoco
(Terr i tor io rederaf Amazonas) -

Habitat

El habitat mds frecuentemente utilizaalo por Caiman efQgqILIlE en ]a
regi6n es de t ipo lagunar (natural  o art i f ic ial ;  Tabla 1) .  Es realmente
Cl i f ic i l  ubicar un anibiente de este t ipo que no est6 habitado por Ia
especie en las sabanas alel  norte del Estado Bol ivar,  donde inclusive
es encontrada ocasio$almente en charcos temporales producidos Por 1as
l luvias (Gorzula, 1978) .  l ,os r ios que atraviesan sabanas y bosques
tambidn son anbientes habita.los por g. crocoalilus y en ellos ocasionalrerte
puede ser simpetrica con ambas especies de !.e-!C-SSggLUC. En tales casos.
caiman clocodi lus casi  s iempre es menos abunalante, pero se ignora si
esta proporci6n o 1a simpatr ia misma son estables alurante los dos
periodos estacionales. Aunque Ia Tabla 2 sugiere que caiman crqcoal i lus
es una especie de t ierras bajas, debe ser tomado en consideracion que
actualmente existe una desproporci6n en cuanto al  esfr lerzo de carnpo
desde e1 punto de vista al t i tudinal,  Ia cual favorece a las t ierras
bajas. Esta suposici6n se ve soportada por una local ialad de q. gqqgi iLgq
en el  Rio Kuken6n (Estado Bol ivart  ver anexo),  e1 cual drena en una cota
aft i tudinal minima de 800 metros.

Tanto Paleosuchus patpebrosus cor io P. !E!gg!g! l ]q ocupan pr incipalmente
1os cur-sos ae Jgua da la reqi6n, incluyendo alesde qrandes r ios hasta
pequeios moricbales y quebraalas, cuerpos de agua art i f ic iales tambien
ion ocasionalmente habitados (Tab1a 1) -  Pueden ser sinpetr icos, aunque
10 miis frecuente en nuestras observaciones ha sido la si tuacl6n
contrar ia.  Meden (1967) se ref i r i6 a este fen6meno Y a las di ferencias
en abulrdaDcia relat iva ale estas especies en dist intos babitats de la
Amazonia de colombia. l ,a af i rmaci6n de que estas especies en habitan
en zonas ale agua torrentosas y en los r ios grandes en zonas de raudales
(Medem, 196?) no es del todo cierta,  aI  menos en la Guayana Venezolana'
Este t ipo ale }abitat  suefe ser ocupado por P. t r ioonatus, pero 1a
especie tambidn estd presente en cafros pequef ios de aguas tranqui las.
Segun nuestras evidencias, entre estas especies parece exist i r  una
separaci6n parcial  de habitats a nivel  al t i tudinal,  pues ! ' t r ioonatus
alaanza a1 menos elevaciones ale hasta 1.300 metros en la Gran Sabana
(Estado Bol ivar) ,  mientra P. palpebrosus parece restr ingirse a al turas
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bastante infer iores (Figura 4).  Sin embargo, Medem (19e1) registrd
ur ejenpl€r de P. eeL.:qebEgE_!-9 a ?50 metros de aftura en colombia y ta
Fegion Guayana de Venezuela adn no ha sido suf ic ientemente cubierta
desde este punto ale vista, todo lo cuaf sugiere que ef uso att i tudinal
del babitat  ar in no es bien conocido aqui.

Est imaciones de Densidades poblacionales

Los resultados paI:a las est imaciones ale densidaalespoblacionales se
presentan en 1a T3bla 3- De las tres especies de ; t igat6r idos conocidaspara la cuayana Venezolana, pafeosuchus palpebrosus a;arenttmente es
tan escasa y restr inqida a habitats ain no muy bien daf inidos que resutta
lmposible al iscut i r  respecto a su densidaat poblacional.  De fas dos
especres restantes, qat l l@g! crocoditus nuestra densialades poblacionales
mayores que Paleosuchus tr iqonatus- Al expresar las denslataates ate
Caiman crocoal i lus en habitats lagunares como densialaales , ' I  ineales,,puede
apreciarse que en este habitat  la especie alcanza su densidad mdxima,

Aun cua.rdo las densidades reportadas est i in basadas en indivialuos cbseFrados.
se considera que estas ci f ras se acercan a las densidaales verdaaleras
de las poblaciones estual iadas- A travds de var ios aios de exDerrencaa
de campo se ha l legado a 1as conclusiones siguientes:

a) Los conteos nocturnos det,en real izarse aturante noches
nubladas, sin l luvia y cuando la luna es poco evidente.

b) En los habitats lagunares los conteos deben real izarse
durante los pr incipios de ta estaci6n t tuviosa, cuando
las babas est i in plenamente ut i l izando tas oi i t las que
a{n no han sido cubiertas por el  resurqimiento de la
vegetaci6n narginal.

c) Los ambiehtes r ibereffos deben censarse cuanalo e1 nivel
alel  agua es suf ic ientemente bajo como para permit i r  uha
visi6n ininterrumpida de Ia or i t la.

En estas est imaciones individuos menores ale dos afros fueron excluidos.
Estamos de acuerdo con Magnusson (1983) con respecto a Ias est imaciones
de densialades poblacionales en Crocodyl ia t ienen poco sent ido si  no se
sabe ]a distr ibucl6n de edaales en 1a poblaci6n. para tratai  de
alesarrol far una metodologia con esta f inaf idad, corzuta (1984) ha
propuesto un m6todo fotoqri i f ico para ta est imaci6n ale los tamafios
corporales en este grupo.

EI Efecto Humano sobre los Al iqat6r idos

En esta secci6n se consideran seis interacciones bisicas de1 hombre
c o n  l o s  a l i g a t 6 r i d o s :

1. caceria comercial :  Desde ef af io 19?3 hasta sept iehbre de l9g4 1os
al igat6r idos de ]a cuayana Venezolana no nan estadl sujetos a una
explotaci6n comercial  legal.  corzula (19?8) consider6 posible que la
ausencia aparente de dos clases de edades de caiman crocodi lus en 1a
zona de El Manteco (Estado Bol jvar) podia moti l rarse a la caceria
comercial  alurante los anos 1972 y 1973. Tenemos reportes no conf irmaalos
de exportaciones i legales de cueros de crocodyl ia desde el  Teri tor io
federal  Delta Amacuio hacia Tr inidad y Cuayana.



2. caceria de subsistencia por Indigenas: Referencias antropologicas
alusivas a1 papel de los al igat6r idos en e1 Terr i tor io Fealeral  amazonas
(Hames, 1979t Llzot,  19'19) indican que 1a inportancia de los mismos cono
especies de sustento no es homogdnea..  Segi ln Hanes (op- ci t . ) ,  los
aliqat6ridos constituyen ef rengl6n ntis importante de la dieta relacidlada
con la caceria de anir iales si lwestres (302 de1 peso total  de las especies
cazaalas) entre los indios Ye 'kwana de1 Fio Padano, t lurante un estu' l io
de 216 dias efect ivos ale caceria.  En eI mismo lapso, los al igat6r ialos
solamente representaron el  2Z del total  para los Yanomamo en la misma
i"" i f ia"a. 

^sin 
emuarqo, e1 peso total  de 1as especies al iqat6r idas

cazadas puede alcanzar valores nres elevados en otras local idades habitadas
por la etnia Yanomamo (un sexto luqar entre catorce renglones de caceria
; s t u d i a a l o s  p o r  L i z o t ,  o p .  c i t . ) .  s e q t n  H a m e s  ( o p .  c i t . ) '  l e  a p r e c i a b l e
diferencia entre Ye Xwana y Yanomamo respecto af valol  que le asigran a

los al igat6r idos como piezas de consumo, se expl ica por eI mayor contacto
t ie la p; imera tr ibu con 1a poblaci6n cr iol la (10 gue permite que empleen
i""""r i " i " .  de caceria m6s 

-etect ivas) 
y por sus t ip icos b6bitos de caceria

f l u v i a l .

Reoistros mensuales ale ta caceria ale fauna si lvestre real izada en una
pobJaci6n de 350 indigenas de la etnia Pen6n en et Estado Bol ivar,  mosttaron
iO al iqat6r idos cazados durante 36 neses representando 2.5* del peso

total  de ]e caceria (oiast i ,  FFb]:es y cova, en prensaj '

3 -  c a c e r i a  i l e  s u b s i s t e n c i a  p o r  c r i o l l o s :  A  F e s a r  d e  b a b e r  v i a j a d o
ampliamente en la Reoidn Grrayana alurante unos diez afros, ninquno de los

dos autores ha visto carne de al iqat6l ialos de venta en las ciudades y
pueblos ale esta zona, ni  ba encontrado dicho al j .nento servi ' lo en restaurantes

; casas part iculares. En las zonas ni is alejadass, 1os al i  gat6r idos son
oiezas para canlpesinos, mineros maalereros e iDdios transculturados '

i . ,nq,]"  
_." t"  

t ip;  de caceria usua}nente es ejercida por necesi ' lad y faci l idad
. '  . to oor esoecial  predi leccidn, ba- io ciertas circunstancias se ha
ou"ervaao cicer ia de al iqat6r idos con una intensidad de hasta un ejenplar
d i E  r i  o .

4 -  c a c e r i a  E t n o z o o l 6 o i c a :  c i e r t a s  e s p e c i e s  d e  r e p t i l e s  e s t d n  s u j e t a s  a

una caceria ocasional por parte ale los carnpesinos del l lstado Bol ivar para

1a fabr icaci6n de "remedios".  Entre el las f iguran el  nato de agua
(Tupinambis niqfopunctat$s) ,  empleado contra e1 dolor de muelas y

e",pinzrcfi"^ient"",' fa rnor."na (AmDhj sbaena elbg) Fara reurnati smo y el

caim6n ae or inoco (9!9s9{I l1!g intermedius),  cuvos trr levos se sol ic i tan para

eI asna. sjn embargo, no tenemos informaciones ni  parecen exist i r  usos
pareci  alos en ef caso de los al igat6r idos-

5..  Modif icaci6n ale I labj tat :  !a destrucci6n de habj. tats naturales que

afectar ian a los al igat6r idos en 1a Regi6n Guavana puede cohsiderarse

inexistente,con excepci6n i le la creaci6n de] l ,ago de Guri ,  cuyo f in es Ia

pi"a". . ;a" ie h-r-  droeiectr ;  c i  dad. El tago existe desde 1969 e inun'16 unos
-AOO 

L.Z, ae sabanas y bosques al  alcanzar la cota 216' Indudablemente '

e1 laqo el imin6 t tum..otos anbientes lagunares y r iberefros, Ios cuales

""g,r . l* ." t"  
albergaban pobl€ciones de al iqatdr idos'  Muestreos real jza' los

e n " v " r i o "  p u n t o s  6 e  l a  o r i l l a  d e f  l a g o  h a n  i n d i c a d o  g u e  e s t a  o r i l l a  h a

sialo colonizada por -cql434 crocodi lus. un solo conteo nocturno dio una

d e n s i d a d  p o l r a c i t n a r - a e  3 . 7 s  i n d i v i d u o s , / k m  a l e  o r i l l a '  P a r a  1 9 8 6  s e
p r e v e e  g r , !  e I  l a g o  a l c a n z a r 6  l a  c o t a  f i n a l  d e  2 7 0  n s n m  y . t e n d r a  u n a
' s u p e r t l c i e  

d e  4 . 4 0 0  k m 2 .  L a  o r i l l a  d e f  n u e v o  ] a g o  t e n d r i i  u n o s  2 ' 1 6 7

k j l 6 m e t r o s ,  s i n  i n c l u i r  l a s  o r i l l a s  d e  f t i s  d e  1 0 0  j s l a s ,  l a s  c u a f e s

variar i in en superf ic ie alesale unas hetrt i i reas hasta m;is de mi l  '  Sj  et



nuevo lago es biol6gicamente semejante a1 pr imero su or i l la albergar. i
var ios mi les de Caiman.crocodihrs. por fo tanto, resulta poco cIaro
si  ef  efecto neto del l ,ago ale cur i  sobi-e los al igat6r idos ha sido
; a r  +  ^ t l ^

La mortal idad i le al igat6r idos causaata por 1a construcci6n ale carreteras
interrumpienalo sus rutas rniorator ias ha sido cuant j . f icada parciafmente
por Gorzula y Medina-cuervo (datos inddiros).  Desale Mayo 19?9 hasta
Jul io 1980 los medcionados autores registraron 2 individuos muertos de
g. crocodi lus en 1a carretera Ciudad cuayana-Upata (56 ki l6metros),
drrrante 79 r.ecorr idos de ida y vuelta,  19 individuos nuertos en la
carretera Upata-Terecay (68 ki l6hetros) ,  durante 199 recorr idos sencit los
y 5 individuos nuertos en fa carretera Terecay_El Manteco (16 kj . f6netros),
Clurante 99 recorr iaios senci l los. Sin embargo. 1a nayoria ale estos
indivialuos aparentemente provenian de lagunas art j f ic iales aalyacentes a
las carreteras creadas durante la construcci6n de ]as mismas.

las intervenciones l t \ lmanas refacionadas con act iv idades agropecuarias
en ]a reqi6n sabanera y zonas aalyacentes del Estado Bol iv ir ,  han proalucido
numerosos ambientes acui i t icos ( tapones, reservorios, lagunas de r lbalse,
y lagunas ale prdstamo) ,  las cuales han sido colonizaatos por al igat6r ido;
{pr jncipatnente -Cai lnan crocoditus) .  Se sospecha que aurinte este siglo
dichas act jv idades han propiciaalo un aumento siqntf icat j -vo de los
al iqat6r idos en esta zona.

6. Act i tnd cot idiana hacia fos Al igat6r idos: ya que fas tres especies ale
al igat6r idos presentes en 1a Reqi6n cuayana son reiat jvamente pequef ias y
qeneralmente no causan molest ias a los lugareffos ni  a sus animates
dom6sticos, la act j . tud general  ale fa gente es de una apreciable inal i ferencia.
corzula (1978) i ieport6 un caso de un ni f io de 12 affos que fue atrapado por
un qgl-Bg! crocodi lus y cuyas heridas requir ieron 50 puntos de sutura- Este
accidente ocurr i6 en una laguna de prdstamo aI tado de ta alcabala ate ta
Guardia Nacional del  pueblo. Es signi f icat j .vo que naal ie tratd de matar
a 1a baba y Ia gente cont inu6 baff i indose peri6dicamente en este cuerpo de
agua- Este ejenplo const j_tuye una prueba evidente de la act i tud
indiferente de los l l rgareios tracia 1os al iqatdr idos.

La Protecci6n Leqat de los 41j qat6r idos en Venezuefa

las.tr :es especies de al igat6r idos reportadas para la cuayana Venezolana
e s t i l n  i n c l u i d a s  e n  l e  L i s t a  o f i c i a t  d e  A n i m a l e s  d e  c a z a  ( M i n i s r e r i o  d e
Aqricul tura y Cria -  Recursos Naturales Renovables, Resolucidn 5_ 2?5,
13-11-70).  Sin embargo, tanto _pateosuchus palpebrosus como p. !4!gg!g!Ugse encrentran en si tuaci6n de veda por t j .empo inatef inido (Minister io del,
Al} lbiente y de los Recursos Naturales Renovabfes, Resotucidn Ne 95,
2 5 - 1 1 - 1 9 )  -

El Terai tor io Federal  Amazonas y el  Terr i tor io Federal  Delta Amacuro han
sido excluidos de la caceria experimentaf de Caiman crocodi lus, permit ida
hasta el  presente en Ie regi6n l :anera ( l l tn ist-er io aEr-66-iente y i le los
Recursos Naturales Renovabfes, Resoluci6n 445, t4_12_A2\.
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Respecto a la conservaci6n de habitats naturales, mi is ale 23 mi l lones de
hect i i reas se encuentran bajo r6gimen especial  en la cuayana de venezuela.
( F j g u r a  4 ) .  N o  e s  e l  p r o p 6 s i t o  d e  e s t e  t r a b a j o  d i s c u t i r  a  f o n d o  e l
contenldo de Ia leqislaci6n ale tales i reas- Sin embargo, a cont i .nuacidn
se alef inen los conceptos f lndamentales de las tres categorias b{sicas:

1 .  P A R Q U E S  N A C T O N A L E S :  " l a s  r e g i o n e s  e s t a b l e c i d a s  p a r a  l a  p r o t e c c i o h
y conservaci6n ale las bel lezas escdnicas naturales y ale 1a f lora y
la fauna de importancia nacj-onal,  de fas que el  pdbl ico pueda
al isfrutar mejor al  ser puestas bajo vigi lancia of ic iafr '  (Caceta
o f i c i : r l  a l e  v e n e z u e l a  2 0 6 4 3 ,  1 3 - 1 1 - 4 3 ) .

2. RESERVAS NACIONALES: "Las reqiones establecidas para la conservaci6n
y  u t i t i z a c i 6 n ,  b a j o  v i q i l a n c i a  o f i c i a l ,  d e  l a s  r i q u e z a s  n a t u r a l e s ,
en fas cuales se alar j  a 1a f lora y la fauna toda proteccion que sea
compatible con ]os f ines para 1os que son creadas estas reservas"-
G a c e t a  o f i c i a l  d e  V e n e z u e l a  2 C 6 4 3 .  1 3 - 1 1 - 4 3 ) .

3. ZONAS PROTECTOFAS: Art icufo 19 de 1a Ley Forestaf de Suelos y Aqua.s
(Gaceta Ofic ial  10O4E, 26-I-66.)  "En las zonas declaraalas protectoras

por disposicion de la Ley o por Decreto Ejecut ivo, no se poalrd
efectuar labor de cardcter agropecuario o destrucci6n de vegetaci6n
siro en los casos previstos por el  Reqlamento y con su-ieci6n a las
normas tdcnicas gue determine ef Minister io de Agricul tura y cr ia.
Er.  el  Reglament.o se aletermirrar i  aderds la forma como podrin ser
ut i l izadas las zonas protectoras pFra instalaciones ale ut i l idad
pl jb, l  ica,,-

Discusi6n

Algunos autores (Medem, 196?; Magnusson, 1982) se han refer ido a conteos
puntrrales de al igat6r idos en Ia Amazonia ale colombia y Brasi l ,  respect j-EnEnte.
A pesar de que la Region Guayana de Venezuefa puede ser consialerada como
componente de la Amazonia (en el  sent ido ampl io def t6rndno bioqeoqri i f ico),
las aproximaciones de las alensldaales poblacionales de las tres especies
estudiadas en este trabajo no pueden ser al i rectamente comparadas con las
ci fras indicadas en esos traba-ios -  Esto es debido a las dist intas
metodoloqias y a las var iaciones ale los habitats,  que como se sabe se
traducen en di ferencias de la abundancia poblacional en este qrupo.

La baja alensj .dad poblacional hunrana en eI Terr i tor io Federal  Amazonas (0,12
habitantes/km2, CODESUR 1979) hace pensar que la presi6n gfobal de
mortal idad e- jercida sobre 9aiman y Paleosuchus no es rnuy importante. aunque
ext inciones o disninuciones de estos grupos en zonas f luviates muy pr6xinas
a 1os asentarnientos indigenas son conocidas (Hames, 1979) .  En e1 norte
del Fstaalo Bol ivar e1 impacto neto de las act iv idades humanas parece haber
a u m e n t a a l o  e l  b a b  t a t  d i s p o n i b l e  p a r a  l c s  a l i g a t 6 r i C o s ,  e n  p a r t i c u l e r
C a i n a n  c r o c o d i l u s .

En resumen podenos declr  que gql&q y Paleosuch,rs en la Reqi6n GuaYana de
venezuela no muestran sintomas de Fel jqro respecto a su si tuaci6n
poblacional y futura sobrevivenci a ,  s iempre y cuando esa vasta reqion
ccnt jnde enfrentando el  ndsmo t ipo de desarrol lo humano y econ6mico que
hasta e1 presente.
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TABI,A 1

Cantidad de locElidades Dlseiminadas por Tipo de fbbitat para las EstrEcies ab
Aligat6ridc en Ia G]lat'€na de venezuela (seq?r Detc6 de Gnpo de los Autores).

Habitat Caftsn

13

TATIA 2

cantidad de l,ocalidedes Discrinlinadas por A.ltitud pa.ra 1as EstrEcies de A-ligat6ridos
sr la Gual'ana de Venezr€la (seqin DatG de Canpo de los Autores)

crocl9dilus

12

I5

1 3

Alt i tud {netros sobre njvel  deI mar)

101 301 401 :01 601 701 801 q01 1001 11Ct r20I

300 400 500 600 700 800 900 1000 1100 1200 1300

Pafecsuc:hug
!,abel2ssstq

2

kleo€uchus
triqonatus

t2Rio6 (lnclu!€ caiG y
rDrichaleE c.n cLrrso
de agua)

Iaqnes naturales
(incluj'e rDridlale6
ccr1 a$ra represada)

TerrestJe (anbiente
cqrD sabaia o bos$e
: ]  A i : ^ ^  A a ]  : - D \

arLificiales (con
centenares de lEct6.reas)

Lagrmas artificiales
(pr€stanD de carretera.s

ccnstrucsicnes hunanEs
biscinas y otrc sitiG
ab construcci6n)

Especie

CainEn

0  1 0 1

100 200

Ca\ccodilus

PaleoGud)us
pah€l.rosus

Paleosuchus



TABLA 3

Densidaales Poblacionales de Al iqat6r ialos en

I\lmero ?ipo de
Observado Censo

caiman crocodi lus

5 nocturno
15 nocturno
25 nocturno

3 hocturno
2 nocturno
5 nocturno
3 nocturno

12 nocturno
7 nocturno
8 nocturno
4 nocturno

TOIAL 99
7 nocturno

15 nocturno
2 nocturno

12 nocturno

lvraJ- 5

laguna

laqo
laguna

laguna
laguna
laguna

rio (coTpleto)
orifla ab laqo

morichal

Pafeosuchus palpebrosus

4 nocturno rio (cqrpleto)

D . 1 a ^ < , r - L r r c  + r i  d ^ h : + r , c

Habi tat

rio (c<rl!)leto)
rio {cqpleto)
rio (cfip]eto)
rio (cqpleto)
rio (cqlPleto)
caf io
r io (or i : l la)
rio (orilla)
rio (cqrpleto)
rio (coTl)leto)

1a cuayana

Densidad
por area

(N/Ha.  )

1 0 , 0 0
5 , 0 0
8 ,  3 3
6 , 0 0

1 0  . 0 0
5 0 , 0 0
3 0 ,  0 0
1 2 , 0 0

3 ,  5 0
8 , 0 0
4 , 0 0

b._54

Longitud Densialaal
de Habitat lineal

{kn') (N/km)

o , 2 5  2 0 . 0 0
0 , 6 1  2 4 , 5 9
0 , 6 1  4 0 , 9 S
o  , 2 5  t 2 , 0 0
0 ,  1 6  1 2 , 5 0
0 ,  1 1  4 5  , 4 3
0  .  1 1  2 1  , 2 ' 7
0 ,  3 5  3 4 , 2 9
0 , 5 0  1 4 , 0 0
0 ,  3 5  2 2 , 9 6
0 , 5 0  8 , 0 0

3 , 8 0  2 3  , 4 2

1 0  , 0 0
4  , 0 0
o  , 2 0
0 , 0 8

t 4 , 2 4

Area ale
Habitat

(Ha - )

0 ,  5 0
3 , 0 0
3 , 0 0
0 , 5 0
o  , 2 0
0 ,  1 0
o ,  1 0
1  , 0 0
2 , O O
1 , 0 0
2 , 0 0

-E-r!-q
0 ,10

10 ,00
150 ,00

2 ,OO2 , O O

3
4
3
4

3
3
4
3
3

IUINL 46

diurno
diurno
diurno
diurno

0  ,  50  6 ,00
8 ,00  0 , s0
1 ,00  3 ,00

1s ,00  0  , 27
10 ,00  1 ,60
o ,  ao  7  , 50
9 ,00  0 ,33

14  , 00  0  , 29
5  , 20  0 ,58

14 , ' 70  0  , 24
'7'7,aO_ 

9,19
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ANEXO:

Lista de las localidades para los g6neros Caif lan y paleosuchus en la regi6n
Guayana  de  Venezue la  ( i nc luye  l as  de  Pa leosuchus  pa ra  l a  reg i6n  l l ane ra ) .

Caiman crocodilus
ESTADo BoLIVAR: Caflo l4aniapure (EBRG 4); Caio Tortuga (EBRG 1l-19); Lasuna
marg ina l  de l  R lo  Kukenan ,  c ran  Sabana  (EBRG 54-55 ) i -Boca  de  pa rqu ; i a .06 .26 -N-
67"09'!r (MBUCV 193-194); Rio orinoco (UIMNH 91588-01589); 2O tm-w dei iaro
San Jos6, La ParagLra, 06"49-N-53.29-1,{ (USNll Zt7260); Bai6 Et Torete. Moricha]
l r r r9ua  ( l lHNLS =  *  ) i  Pav i che ,  07 .19 -N-62o44- | / t i  puedpa ,  07o23 ,N_62 .33 - t J ;
Bombas  Negras ,  07 "19 -N-62 .42 -Wi  E l  pa ra i so ,  07 .31 -N-62b3 i .U i  t e rec i v .  O t "2e -N-
62"33-R; f lato Horizonte, 07"24-N-62.30'H; Hatos Las t4aracds y Et Oti, iunt",
07'15-N-62'26-l iJi Hato La Yeguera, 07.22'N-62"23'Vli  Sistena L;gunar de t{apurite,07"2I-N-62'31-l./; vilta Bein;,07;21-N-62.34-H; naio ri,i i i: ipii i-oi; z6:n-az"za'ii
I:!9-ljt:l9li:. .o7l?2'N-62"2s'wi Rio Botanano, 06"54-[_60"sb-t/; nio iupo'nu,uo  ry -N-bz - l j  l , l ;  K to  u rande ,  es te  de  E l  pa lmar ,09 .06 -N-61"42 -  i  30  kn  l / l  deE l  Ca l ' l ao ,07 '20 - -62 '01 - l l ;  E l  P lono ,06o55-N-6 i "50 - ;  Ca ; ;e i ; r ; ' s ; ;  i 6 t i x /
Upa ta  kn  25 , ,08 "12 'N-62 '3 I -H ;_Car re te ra  San  F6 j j x /Upa ta  kn  38 ,  08 "04 -N-62 ;29 - | l ] ;
4  rm  a r  su r  de t  km 70  v ia  cu r i , 08 .09 -N-62o58-U i  Dan to  t4anchado ,  07 "24 -N_
62"52-|,t ; .calceta det perro, oz;05-N6g.q:-!;  que6raaa ian-lui i ,-62;iq: -oz"qs.w;
I s la  Pe rJquera , -06 '49 -N-63 .03 -U ;  8  kn  H  de  pe r jque ra ,  06 "50 -N :63 ;0 t i  i  Sabana
La lce ta  La r9a ,  07 "16 - l , l - 62 .35 - t i t ;  3  km su r  casa  14 ique l6n ,07o23-N_62 .52 : | / 1 ;  Sabana0e Penas Negras, 06"58-N-62.54-H; Cemo ', l .{ , , ,  07.45-N_62o58-|/ l i  Hato pele E.l9jo, _07."52'N-F,2"42' N; pete Et ojo Ltinche, oi"sz-n_az.s4-wi ii eri"i.o, oz"s0-N_
!?:11,!!; !1 Juaiual, 07"18-N-62637'H; Carretera Upata,/E'l a;te;a-im 19 y 30,
07"49-l, l-62'30-1,{ i  Carretera Upatd/El Manteco kn 32: 07i '47-N_62.30-l l l  Carietera
upa ta /E l  Han teco  kn  37 ,07045-N-62 .31 - t J :  Ca r re te ra  Upa ta /E l  l 4an teco  km 40  a l
42, 07o43'N.-62"32'U i Carretera Upata/El t4anteco km +h y CO, OZ.qi; lr-OZ"S:-1,,1;
larretera Upata/El Manteco km 5I y 52,07"38-N-62.32-l ' / i  Caffetera Upata/El
I l an teco  km 56 ,  07 "35 'N-62"32 - l / i  Ca r re te ra  Upa ta /E l  t 4an teco  km 62  y  63 ,07 .32 -N-
62'32-! l ;  Carretera t ipata/El l lanteco kn 76 y 7A,07o24-1,{-62.32-l, t ;  

-Carretera 
Upata/

t f  l l an teco  km B0  y  82 ,  07 "22 ' l - 62 "32 'V1 .
ESTADo MoNAGAS:  Car ip i t e ,  1g "gg -11 -U3"06 -H  ( t lBUCV 3Z l3 ) .
ESTADo SUCRET Ca f ro  A j i es ,4  km aguas  aba jo  de  A j i es ,  i 0 "29 -N_63 .04 - ! t i  Vue l ta
La rga ,  su r  de  Guaraunos ,  10o34-N-63 '07 - t ] ;  4  km no r te  de  Car iaco ,  10 .32 -N-
63"33 ' | l J ;  Ca f ro .La  B rea ,  I 0 . lZ -N-62 .48 ' l , J i  Represn  E l  p i l a r ,  10 "35 :N-63 .14 - t { i
R io  San  Juan  (oonoso -Bar ros ,  1965) .
TERRIToRI0  FEDERAL A I I IAZ0NAS:  Ca io  yu reba ,04 .03 -N-66"01 - t i  (EBRG 1516-1517) i
Ca io  Co tua ,  Yapacana ,03 '40 -N-66"50 - l ' J  {EBRG 1657) ;  Ca io  Ca iane ,  03 .33 -N-66656-1 , {
(EBRG 1799 , . l t lBUCV 7030  ) ;  T rucoapure ,  R io  0 r i noco ,  03 .01 -N-66o17- t ' /  ( €BRG 1800) l
Cer ro  Cucur i t J ,  Ca io  Yagua ,03 .36 -N-66o34-1 , {  (MBUCV 7031  ) i  Boca  de l  CaRo  pe r r i '
de -Agua ,03 '46 'N -67o02 ' t . / ;  Boca  de t  Ca f ro  yagua ,03 .32 'N -66 .46 -H ;  R io  pu runame,
03"25 -N-66 .  r8 -X .
TERRIToRI0 FEDTRAL DELTA AI4ACl.JR0: Caio Arasuabisi, 09.21-N-60.56-t{ (}tHNLS 994);
Cerca -de  Los  Guayos ,09 '02 -N-60"54 - | , i  ( l 4HNLs  873 ) ;  Mor i cha t  (U IMNH 354S j ) ;
Cas t i  I  I  os  de  Guayana ,  08 '31 -N-62 .25 -H .
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Paleosuchus palpebrosus

ESTADo ANZoATEGUI: Rlo Caris, 08"48-tl-64"t6'l{ (f iH LS - * ); Paso Bajito,
Rf o l ' loquete, 08"35't{-64' l3-!/.
ESIADo APURE; Rfo Cinaruco, 06'32-N-67432-1,{ (EBRG 1054-1056); Cafio Cararabo,
Cararabo, Rio tleta, 06'08-N-69'19-l, l ( i lEUCV 7032-7033).
ESTAoo 80LMR: Guri, Rfo Tocomita, 07o46'N-63o06'l, l ; Ciudad cuayana, Venalum,
08o18-N-62o49'l. l ; El l lanteco, 07"21-N-62'32'1,/i Hato El Dianante, 07'15'N-62"27'Ui
Granja Santa Btrbara,4 km este de San F6lix, 08"23't{-62o37-li l ; Campamento Rudi,
Ucaima, 06014- -62o47-[.
ESIA0o SUCRE: Rio San ,Juan, 10'10'N-63'04'H (Donoso-Barros, 1966a),
TERRIToRIo FEDERAL ,$!AZ0NAS r Cano Atacavi, 03"06'N-56"53-W (EBRG 1794, MBUCV
7034); Cerro Cucurito, Caffo Yagua, 03'36-N-66"34-l, i i  6avil6n, 40 km sureste
de Puerto Ayacucho, 05o34-N-63"22-1,{ (EBRG 1795); Laquna de las Vacas, Mavaca,
02"30-N-65'10-r{ (MBUCV 2164-2165).
TERRIToRIo FEDERAL oELTA AMCURo: La Barra (i4HNLS 984)

Paleosuchustriqonatus
ESTADo APURE: Rfo Clanruco (Godsha'lk, 1982).
ESTADo BoLIVAR: Auyantepui (f ide datum mus€o I,4BUCV 3063, Rlo Uruyen entre
Kamarata y Guayaraca com.pefs. del colector, Pedro Trebbau); San Martln oe
Turumbdn, Rio Cuyuni, 06'43-N-61"05' l l  ( I4HNLS 7683); Rio Botanamo,3 krn de
la desenbocadura en el Cuyunl, 06'52-N-60"52't{ (MhNLS 7682)i Rlo Eotanano,
10  km r i o  a r r i ba ,06 '54 -  -60 '55 -  ;  La  Esca le ra ,  km 135  ca f re te ra  E ]  Dorado l
Santa Elena de t jair6n, 05'54-N-61'25' l{ i  Campamento Rudi, Ucaima, 06"14-N-
62'47-l l ;  Pratawaga, Rto KukenSn, 04'55'N-61b23-$J; Campo Ategre, Rfo
Kukenen, 04"55'N-61o12'H; Canpanento I iski, Rio Yuruani, 04"58-l ' l -61"15-l, l ;
Rto Yuruani, aguas abajo del sit io de ptanta el6ctr ica, 05003-N-61o07-1,{i  Rio
Yuruao f ,  aguas  aba jo  de l  Puer to ,05 '01 'N -  61o09- | / ' | i  Quebrada  de  Jaspe ,04 '56 -N-
61o06-l{; Angostura (Lichtenstein y von Martens, 1856 [citados en l,4edem, 1983];
sctui idt, 1928); chimantS-tepui (steyermark, 1955 lcitado en Medem, 1983]);
R fo  Caura  ( l t l edem,  1983) ;  R io  E reba to  (Godsha lk ,  1982) .
TERRIToRIo FEDERAL AMZoNAS: A' l to Ventuari (Donoso-Barros, 1966a); Caio
Yureba, 04003-l i-66o01-f l  (EBRG 1510-1515, 1796-1797); Rfo Purunarne, 03"25-l i-
65o18-! l  (EBRG 1551-1552); Rio Barr-a, 01'17-t{-66'27-l l  (MBUCV 2163): Alto
Rio Barla, 0t '05-N-66'25-w (l4BUcV 7035-7036, Altf{H = * ); Rlo Mawarinuna,
6 kn del Canpanento "La Neblina", 00"50-l{-66'12-! l  (I .18UCV 7037, Ai4NH = r );
Rfo l l lawari nuna, Campamento I 'La Neblinar' ,00'54'N-66"f3'X (AtlHH = " 1.
Cafio Agua Blanca, Rlo Mawarinuma, 00"49-N-66'07-l l  ( l t lBUCV 7038); Cano Yagua,
03"32-N-66"46-Sl.

(* = muestra depositada, registro desconocido)
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TBABOS EN BAIEAST UIiIA T"ENBA DE PIRrcERSE AL aLLIGAIOR m ITfiDA

Carlos Rivero Blanco
v

B i a n c a  D , A n d r i a
C R B  E c 6 l o q o s  \ - o n s  u  I  L ^ r 4 s ,  C .  A .

Apartaalo 80531, caracas 1080-A
Venezuela

SUMIIARY

The existence of c ircular or semi-circular depressions
used apprent ly for rest ing by Caiman crocodi lus along
the shores of some streams in eastern l lanos of the
State of Barinas, Venezuela, is reporteal.  The shape
and dinensions are descr ibeal,  as welf  as i ts use bythe
caimans. Comments are made on lhe possible relat ion
between ths crocodi l iaD babit  and the ' ,cator l to le, '
bui fding act iv i t ies of the Al l lgglg! mississippiensis
in i ts marsb environment.  We presume, that t lese
depressions, are used by the caimans ior s imply rest ing,
o r  p o s s i b i l y  c d t c h i n q  p r d y  w i t h i n  r h e  e l c l o s e d  s p a c e
ithich miqht work as a trap.
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Durante un viaje a los pantanos
Edwin Froel ich. pudimos visi tar
espec. ie de hondonada construida
m i s s i s s i p p i e n s i s  .

de Flor iala,  en 1972. en compai ia de
y observar un r 'Al l igator Hole",  una
por individuos ale Ia especle Alliqator

Este hueco, hondonada o crSter es hecho por los machos en su hi ibi tat
ale pantanos y con el  t iempo l lega a aalquir i r  grandes dimensiones. La
t ierra, sacada por el  aninal al  t racer el  hueco y agranalar lo,  es
acumulada a su alredealor y forma una especie de muro o cameflon que
nant iene sobre el  nivel  de inunalaci6n, dando el  asoecto de nn cr6ter
c i r c u l a r .

segin Ehrenfeld (1975),  eI  al f igator comienza a abrir  el  hueco ut i l izando
sus mandibulas para arrancar la vegetaci6n y sus patas, v ientre y cola
para apartai  hacia las or i l las e] fango suave que forma el  piso def
pantano. El animal no s61o mantiene e1 hueco abierto sino que 10
agranda const anternente .  Con eI t iempo, uno de estos "Al l iqator HolesI
pueale tener un di i imetro de mi is de siete netros y una profundidad de
unos dos netros. Estas hondonadas, conforman uno ale los pocos lugares
que mantienen agua durante la sequia anual del  pantano. Es durante
esta 6poca, cuando mds valor t ienen para la var iada fauna que se refugia
en 61los. Sin el  constanr.e mantenimiento por parte de1 al l igator,
estas honalonadas se colmatad rdpidanente 1'  pierden su condici6n de
refugio para numerosas especies de invertebrados y vertebraalos de 1a zcna.

Luego de nuestra experiencia en Flor lda, nos parecio cur ioso que no se
hubiese reportado ningUn comportamiento simi lar para 1as especies de
crocodi l idos suramericanos- La manifestaci6n etof6gica nds cercana
pareciera ser la est ivaci6n, sobre ]a cual Medem (1981) ha hecho algnmos

ec.hg! (q6nero) la est ivaci6n se nanif iesta en enterralse en el  barro
de lagunas y otros cuerpos ale agua que se van s,ocando durante Ia 6poca
mds cruda alel  verano.

Crocodvlus acutusr construye cuevas o madrigueras subterr i ineas de
g r a n d e s  d i n e n s i o n e s -  U n a  d e  e l ] a s ,  d e s c u b i e r t a  e n  e l  r i o  P a l e n q u e ,  e n
colombia, estaba const i tuiala por una ci imara de ocho metros y meal io de
d i i i m e t r o  y  d o s  e n t r a d a s ,  u n a  s u p e r f i c i a l  y  o t r a  s u b a c u d t i c a .  E n  l a s
zonas de mangfares. Ias cuevas son hechas bajo las raices y hojarasca.

crocodvlus intermedius: esta especie aprovecha 1as ci i rcavas horizontales
hechas por la corr iente en los barrancos de los r ios. Los caimanes
profundizan estas cdrcavas y las convierten en cuevas segun observaciones
de los lugareios.

Melanosuchus dggl:  seq{n los indios Yecunas, esta especie sol ia est l \ ,?r
e n  e f  f a n g o  d e  ] a s  l a g u n a s  y  e n  e l  m o n t e  d e b a j o  d e  I a  h o j a r a s c a -

Paleosuchus pafpebrosus y ! .  t r ioonatus: No se ha observado est ivacidn
propiamente dicha, sino nr6s bien madrigueras cuyas entradas se
encuentran por debajo deI agua y quedan destapadas en verano. Suefen
l l a d a r  a  + p ; F -  t ^ : " . i  r ; s  d F  I  r - s  l r e t r o s  d e  I a r q o  y  e n  e - t  t o r d o  s o n  n d s
anchas.
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Durante repet idos viajes al  Hato Mata de Bi i rbara, en ef fstado Barinas,
durante los uft imos meses secos del presente aio, ( febrero y marzo)
pudimos observar como senana txi is senana, los caf ios y lagunas se
secaban, permit iendo ver ejenplos claros de lo que Meden (op. ci t . )
ha reportaalo como comportamiento de est ivaci6n para Caiman.

Durante var ios vuelos en hel ic6ptero real izados con la f inal ialaal  de
hacer ensayos de censos fotogri i f icos pucl imos observar,  adem6s, unas
curiosas honalonadas ale forma circular fornando parte, unidas o selEraalas
de las or i f las de los caf ios La Aguaala (Lo 68 33'  y LN 8 10')  y san
M i g u e l  ( ! o  6 8  3 3 ' y  L N  8  0 5 , ) -  E r 1  e s t a s  H o n d o n a d a s  c i r c u l a r e s  h a b i a
agua y se pudieron observar var ias babas en su inter ior-  Aquel las
bondonadas alejadas de1 borde de los cafros estaban secas, y xo obser-
vamos evidencias de ningfn animal en su inter ior-  El  aspecto a6reo
de estas horrdonadas es el  i le cr i i teres perfectamente circulares que nos
traen a fa memolia la descr ipci6o de las"Batei tas" ale Aguirre
( C r u x e n t ,  1 9 5 0 ) ,  y  d e c i d i m o s ,  e n t o n c e s ,  l l a m a r l a s  c o n  e 1  m i s n o  n o m b r e .

Durante un vuelo del 24 de r,arzo,
en las playas del caffo San Miguel

TABLA
Dimensiones a le ]as

fotograf iamos y medinos t res bate i tas
( 'Tabla 1)  .

I

"Bate i tas"del  caf io  san Miguel

ANCHO ENTRADA 30 cm- no
ANcHo BATEA 150 cn. 200 cm-
LARGO BATEA 170 crn. 200 cn.
LARGO TOTAL 210 cm. 200 cm.
PROFUNDIDAD 14 cm. 15 cm.
TETI4. AGUA 31 C 31 C
T E M P .  C A N O  1 0  C  } 2  C
TE},IP. ATRE 35 C ]5 c
H O R A  1 6 . 1 6  1 6 . 5 0

130  cm.
130  cm.
130  cn .

? .5  cm.
31  C
30c
35  c
17 -15

Las batei tas secas son pr ict icamente inconspicuas cuando se canina por
la or i l la ale estos caios. Aouel las que ya no forman parte del borde
pero todavia t ienen agua t ienen forna ale pozos circulares y son miis
f ic i les de ver.  Las que est i in formando parte del borde del caio lucen
como muescas semicirculares o como sacos con una entraala en forma de
c u e l l o  a n g o s t o  q u e  l a s  c o m u n i c a  ^ o n  e l  d g u a  , l e t  c a f r o .

Desde et aire,  las batei tas secas aparecen confornrando un patr6n de
crdteres a 1o largo de las marcas paralelas del cambiante nivel  del  agua
y las que todavia t ienen l iquido se ven con nayor faci l idaal-  E] ruido
y el  movimiento del le l ic5ptero, al  acercarse, invariablenente alerta
y asusta a las babas que se encuentran en el  agua de 1as batei tas,
provocando su huida hacia el  agua del caffo-

La relaci6n entre las babas y Ias batei tas puede tratar ale interpretsa):se
a la luz de las siguientes observaciones (1) I ,as babas han sido cbserv€das,
en repet idas ocasiohes, dentro deI agua de las bateas (hasta dos indivi-
d u o s  d  I a  v e z \  y  ( 2 )  L a  r o r r E  c i r c u l a r  y  e l  t a m d f f o  d e  l a s  b a L e i r a s
parecen guardar una relaci6n proporcional con ef tamafro de 1as babas.

5 1



Dos preguntas surgen de las anter iores observaciones i  1.  ,Son las
babas las que hacen las bateas? y 2. acui i l  es la ut i l idad d; las
bateas para las babas?

La pr imera pregunta es muy interesante, ya que aunque no se ha visto
a ningud individuo construyendo las bateas, sabemos que en su c(r l juto,
los cococlr i l idos suramericanos son capaces de remover t ierra e incluso
excavar y habitar profundas cuevas, bien sea aprovechando la existencia
de alguna circava natural  o trabajando desde un pr incipio (Medem.Op-Cit) .
Aalemiis,  el  antecedente del "Al l igator Hole' ,  nos muestr i  que un pariente
cercano ale las babas es capaz de hacer cr. i teres ate m.is de siete metros
de diiimetro e impactar de t.al nodo los pantanos donale vive como para
ser un factor.ecol6gico ale gran importancia en 1a creaci6n y el  mante-
niniento de habitat  para si  y para otras especies de plantas y animales -
Segdn Maqo Leccia (Con. Pers.)  no se conoce, para la zona, que un pez
pudiera hacer semejantes crdteres en e1 fondo o en fas mi lrgenes de los
caf ios. Habria que lacer las observaciones pert inentes para poaler
asegurar que las babas consttuyen 1as bateas.

La ut i l idad de las t jateas puede tener alguna relaci6n con aspectos como
el ale servir  temporalnente como trampa para pescar,  corno fugar ale reposo
o, cono lugar para refrescarse- l ' losotros tratamos de excavar en una de
las batei tas secas, pero no encontramos ninqin indicio de que alguna
b a b a  h u b i e r e  q u e d a d o  s e p u l t a d a  e n  e l  f a r g o  e n  s u  i n t e r i o r .

La pr i ict ica ale construir  bateas, s i  es que es cierto que son las babas
las que lo hacen, no ha sido reportada anter iormente debido a la
di f icul taal  para apreciar su presencia alesde una perspect iva cercana al
suelo. Creemos que este fen6meno sea rnds confn que lo que a pr imera
vista parece y que se pueda estudiar detenidamente.

En conclusi6n, nos encontramos ante clertos indicios de que Ia baba es
capaz ale construir  pequeias hondonadas o bateas, un comportamiento en
cierto modo parecido al  del  ALLlgglgI mississippiensis cuando construye
sus "Gator goles".  De hecho, se han observaalo numerosas bateas en dos
cafros de la zona or iental  de Barinas (Venezuela) siendo usadas por
indivialuos de la especie en aparente act i tud ale descanso- Se presume
que dichas bateas pueden servir  para atrapar a invertebrados o verte-
brados acuat icos, para descansar o refrescarse.
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CENSOS DE
Caiman crocodi lus

UNA \'ARIACION METODO],OGICA

carlos Rivero Blanco
v

Bianca D 'Andr ia

CRB Ecologos Consul tores ,  C .  A.
Apartado 80 5, :1,  caracas.  1080-A

venezue la

SUMMARY

This contr ibut ion presents part ial  comparat ive
results of spectacled cayrnan counts maale
visual ly dur lng the night and photograpl ical ly
during the alay from a hel icopter and from the
shores of snalf  fagoons and r ivers in t l ]e eastern
11anos of the state of Barinas, venezuela. a
methoal for measuring the length of individual
caymans using aerial  photography was also deviseal-
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Introalucci6n

El manejo de una pobtaci6n de caiman crocoditus requiere conocer ef
numero de individuos y las ctases de edad que ta componen. Se han
ut i l izado combinaciones de di ferentes tdcnicas para 1a reat izaci6n de
censos o est imaciones de1 nr inero ate individuos de una poblaci6n (Chabrek,
1 9 6 6 ;  W o o d w a r d  y  M a r i o n ,  1 9 7 7 ,  c o r z u l a ,  1 9 9 4 )  -

Con la intenci6n de real izar un censo ale Caiman crocodi lus en fagunas
art i f ic iales y en caffos de un hato en los l tarros oi iEiEEIEs del Estado
Barinas. Venezuela, t ratamos de conparar tres nodal ialaales: 1._ Fotograf ia
a6r:ea desde un hel ic6petro. 2.-  i i toqraf la a nivel  dei  suefo, atesate Ia
o r i l l a  y ,  3 , -  C o n t a j e  v i s u a l  n o c t u r n o -

Para determlnar el  tamafro individual,  recurr imos a una combinaci6n de
fotograf ia a6rea y medici6h por proyecci6n. nediante e1 uso de escalas
de referencias colocadas en las playas de asoleo o f lotando en el  agua
de fas lagunas -

Para eI pr imer caso se ut i l i26 como referencia una tabla ale maalera ate
dos metros de largo dividida en secciones de 20 ){  10 cent imetros. Estas
secciones fueron pintadas con los cofores rojo y blanco afternadamente.
En las Iagunas se ut i l izd una tabla de anirne con un patr6n cuadriculado
de 10 x 10 cent imetros, marcados tambidn con colores contrasranEes.

Se efectuaron vuefos paralelos y sostenidos a 40 m- de aftura sobre los
cafros donale se encontraban fos animates (Eastman, 1971).  Las secuenclas
fotogr. i f icas se hicieron con una camara rnotor izada de 35 njn-,  ut i t izanato
una lente de 100 run. Una vez procesadas, las secuencias de fotos se
proyectaron sobre papel.  procediendo asi  a marcar,  a f i ip iz,  los indi l ' iduos
que se veian tanto en t ierra como en el  agua. rn eI ca_f io en el  cuaf se
coloc6 la escala de dos metros se tom6 la medida proyectada con un cornpas
y se construy6 una escala que se us6 para neat ir  c;da-animat.

Las fotos tomadas en las lagunas se proyectaron ale 1a nisma forma, crea*lo
una escala de medici6n en base a la plala de anime f totante- En este
caso s6]o era posible registrar el  tamafro ate la cabeza ale los animates
y3 que ere Ia fnica parte f lotante sobre ef agua- corzula (1984) descr ibe
un metodo para calcular el  tamaffo de los individuos ut i l izando la raz6n
largo cabeza/ largo hocico. comparable a su vez con ta taI la . tet  . r ,crnd

En eI caso de lagunas a punto de secarse, logramos hacer fotograf ias en
las que todo el  cuerpc de los animates era vis ibte pual iendo, aI nenos,
apreciar la relaci6n cuerpo,cabeza con cierta faci l idad.

Resultados

r -  E n  1 a  s i t u a c i 6 n  d e  c a m F o  e s p e c i f i c a  p a r a  e s t e  i r a b a j o ,  e t  c o n r e o
aereo nediante et uso de het ic6ptero y ci imara notor izada larece ser
apropiado, r i ip ido y preciso pero costoso.

2- Si comparamos los conteos a) a6reo fotogrdf j .o motor izado, b)
terrestre diurno fotogrdf ico y c) conteo nocturno de una misma laguna,
o b s e r v a m o s  q u e  ( a )  

. y  ( c )  p e r n i L i e r o n  v e r  y  c o n r a r  r ; s  a n i n a t e s  q u e  ( b ) ,  y
q u e  ( c )  e s  n u c h o  m d s  p r d c t i c o  y  m i i s  b a r a t o  q u e  ( a )  y  { b ) .

6 0



3, Si e1 contaje nocturno se hace con una cdmara provista ate f ]ash,seguramente permit i rd af inar eI mdtodo ya que se poari in -ontar tos ojoscon la,calma que provee e1 laborator io,  como en el  caso det censofotogri i f ico diurno terrestre o adreo-

4. l ,a est imaci6n det tamafro de los animates en tas ]agunas, meatianteel uso de la escala f totanre fue un roLundo r i . . " ." , -a"t ia" a que taaltura a que volamos vari6 de una foto a otra y.  q""- foi-"" i*" f ."  
""estaban precisamente en e1 centro, cerca de 1a-escala-

5. La est imaci6n del tamaio Ce 1os animales en el  caf io,  neat iante taescafa de dos metros en l ie.ra no ha sido comenza<ta, y-.a 'pr"a,aa qrrahabre cierta di f icurtad en medir rod".  i ;s 
- i ;J; i - i i i . 'a i i iao 

a que eli ingulo de posici6n no coincide . iempre e.,  
"" i  

p"rp""ai" i i . r  al  aigulode vuefo-

Conclusi6n

Aunque no def ini t ivos, Ios resultados de esta contr ibuci6n t ienden amostrar como es mds i t i I ,  barato y preciso un censo pedestre nocturno
i : t _ ] _ . _ : y : 9 :  

d e  T o t o s r a f i a _ y _ f t a s h ,  s i  s e  c o m p a r a  
" " i  

r u - . p r . , . " . i o , . ,  A .r d  m t s n a  t e c n l c a  e n  h o r a s  d e l  d f a ,  b r e n  s e a  a  p i d  o  e n  h e l l c o p L e r o .  F ncualquiera de ros casos e1 contaje se hace en irn ambiente de iaborator io,mediante ]a proyecci6n de las ct iaposit ivas sobre et ;a; ; ;  en el  que semarcan con un l i ip iz los individuoa contados. nsta tE"i i "a,  es soropract icable en aquel las laguEas en las que no existe vegetaci6n f lotanteque obstruya la vista -
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ESTI'DIO DEI, CRECIMIENTO EN CAUTTVERIO DE I,A BABA.
CAI}IAN CROCODILUS, DURANTE SUS PRIMEROS MESES DE VIDA

Gustavo Rodriguez Arvelo
v

Michael D- Robinson
Departamento ale Biologia

Unitersidad sin6n Bol ivar
sartenej as, Baruta, Estado l l i randa

venezuela

SUMMARY

This paper analyzes the resufts of the grouth of 250 spectacle'l caimans
(caimin- crocoditus) raised in capt iv i ty dur ing their  f - i rst .  f ive nonths

oFlIEE. sp-""i"f attention was given to the effects that d:c! anal
density t ,a;e on the growtb of young cai i rans. The variable density
had a i rery clear inf luence on the growth ratet however,  the effects

of the ty ie of al iet  on the growth was less clear.  The nortal i ty was
gz- we i-atcufateal growth rates, correlat ions among variabfes. etc 'we

inalyze methods anal results and contrast them with those reporte' l  by

othe; authors. i inal ly an economic analysis is presented (the bone

anal meat f lour seems to be the most favorable and economic diet)  '  and

we propoFe several  suggest ions and models of cornnerciaf explotat ion'
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IrItrotlucci6n

La cr ia de crocodl l idos en caut j ,vel io se viene ensayanclo alesde hace
u n . s i g l o  c o n  A l i g a t o r e s  ( A I I i o a t o r  n i s s i s s i E l p i e n s i s i  e n  I o s  F s t a d o s
u n l o o s .  A c t u a l n e n t e  i o s  ' . c s u l t a d o s  d e  J a r o o s  a f r o s  d e  e x p e r r e n c l a
han redundado en benef ic io en granjas especiat izadas en ia cr ia ae
Al igatores a escala comerciaf (chabreck, 196?i Joanen y Mc Nease.
1971, Mc Nease y Joanen, 1981) -  Tambi6n se ha ensayai l i  1a cr ia en
caut iver io de otros crocodit i i los como_l l fgggl l l l lg ni iot icus (poofey,
1 9 7 0 )  -

En Vene:uela hace algunos af ios surgi6 la idea de cr iar crocodl l idos
er ' i  caut iver io,  pero realmente han sido pocos los resultados que se
h a n  o b t e n i d o  h a s L a  e I  m o m e n t o .  p a r a  e t  c a s o  d e  f a  B a b a  ( c a i m a n
crocodrlus) y .La Baba marr6n -(C:! .  fuscus) hay cierta e*pEi iEiEia
previa con algunos ensayos hechos en i iuUverio (Btohm, i9?3;Rivero
Blanco 1974, Pachon, 1982).  Tanbidn existen estual ios ie t ipo eco16_
gico que tratan sobre h: ibi tos al iment ic ios y reproduct ivos ale la
b a b a  ( S t a t o n  y  D i x o n ,  1 9 7 5 ,  1 9 ? ? i  c o r z u f a ,  f g l e ;  S " i j a s  y  R a m o s  1 9 8 0 ,
Ayarzaguena, 1980) .  Datos obtenidos en estos trabajos junto con
datos aportados por Ia larga experiencia en Al igato;es iueron ]os que
s r r v l e r o n  o e  b a s e s  t e o r i c F s  e s e n c i a l e s  p a r a  e I  d i s e f r o  d e  e s t e  e x p e r i _

Este trabajo pretenale aportar mds informaci6n a la ya existente sobre
ef tena ale cr ia de crocodi l idos en caut iver io,  y tr l ta de un ani i f is is
de los resultados obtenialos de la observaci6n d;t  crecimiento de babas
durante sus pr imeros meses de vida. Se t iene como parte funalamental
del experimento, un aIr i i l is is de tos efectos que ejeicen dos var iabfes
de control :  dieta ( t ipo de al imento) y densidad (Nrimero de individuos/
unidad de espacio) en la var iable de estudio: crecimiento

Este trabajo cuenta con el  apoyo econ6nico de FUDENA. El t rabajo fue
real izado_como parte ate un proyecto conjunto entre estudios ecoi6qicos
y btctecol69icos que se adelantan en ta Universidaal Sim6n Bol ivar para
evaluar fa fact ibi l idad de instalar un cr iadero de babas a escata co_
mercial ,  y cuenta con 1a Tutor ia acaddmica atef profesor Michaet Robinson(usB), quien es adem6s autor de1 disef io experimental  or iginal ,  y tuvo
a su cargo fa cooral lnaci6n generat de este y de 1os demdl trabajos.Los
D r e s -  C .  R i v e r o ,  S .  c o r z u f a ,  A .  S e i j a s ,  y  J -  O j a s t i ,  a p o r t a r o n  i d e a s  y
recomendac i  ones ,  asi  como tanbidn L. pier ichi  i  E. El jur i  en fa parte
de ani i l is is estadist ico- El Inq. Carfos Anglade prop;rciono ta infra_
estructura bdsica y ofreci6 su Hato como fuqar paia 

- los 
estual ios bio_

logtcos, E] Sr.  Iv in Dario Maldonado permit i6 ta recofecci6n de los
huevos ale baba en su Hato. Deseo tambidn aqradecer af personal de
FUDENA y en especial  a Ceci l ia Blohm- A mis padres, a mis compaieros,
y en general  a todas las per.sonas que ayudaron y colaboraton en la
r e a l i z a c i 6 n  d e  e s t e  r r a b a j  o .

Mater iales \ /  M6todos

Diseno experimental :  El  punto bi{sico det diseio experimenral  es ta
evaluacl6n de los efectos que ejercen las var iables de control  (dieta
y densidad),  en e1 crecimiento ( longitud total ,  Iongitud corporal  y
peso) -  Para el lo se ensayaron 3 dietas y 3 densidades (disef io 3 x 3) .
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Sit io de estudio: Este trabajo se real iz6 en eI Hato "T,os Arreci fes",
t)roDiealad del rnq. carfos Anglade. El hato est i i  ubicado en el  Esta' Io

6 u r i i i " o ,  a  4 0  K m ; .  d e  G u a r d a t r n a j a s  ( 9 o 3 '  N o r t e ,  6 8 '  1 5 '  o e s t e ) '

Recofecci6n e incubaci6n ale los huevos: Los huevos fueron recolectados

ale 25 nialos de baba obtenidos directamente ale la naturaleza, 20 Cle estos
nialos se obtuvieron de1 Hato "81 tr io" en el  Estaalo Apure, los clDco

restantes se obtr lv ieron del propio hato i le estudio'  Los huevos fueron
incubados elr  un cuarto aisfado donale se mantenian condiciones contro-

ladas (30 -c y 952 ale humedad relat iva) -  Como sustrato para colocar

1os huevos se ut i l iz6 el  mismo mater ial  con que estaban hechos 1os

nit los. En total  se incubaron 523 huevos alurante 2 meses.

cuidado y marcaje CIe los recidn nacidos, mediciones: A medi i la que

iuan na" ' iendo 1;s individuos, se colocaban en poncheras con agua en e1

misro cuarto de la iocubaci6n- Los inat iv ialuos se marcaban cortando
escamas de fa cresta caudal s imple, esto permit ia ldent i f ica' los me_

diante un c6al igo binario;  tanbidn se recortaron aledos t le 1as patas

anter iores com; inal icat ivo de1 Nc de trataniento a que serian sometidos'

A caala baba recidn nacida se 1e tom6 un registro ale su fecha ' Ie naci-

rniento, eI  nido deI cual provenia y sus respect ivas medidas:

- Lonqitual  total  (LT):  medida ventralmente desde la punta ' le l  hocico

hasta la punta ale la cofa ( !  1 mm).

- t -ongitud corporal  u hocico-ano (LHA). medida ventrafmente desde ta
punta-del hoci ;o hasta e1 borde anter ior i te la cloaca (!  1 mn) '

-  Peso (P):  mediala con una balanza (!  1 gr) .

Estas mediciones se repit ieron mensualmente para to ' las 1as babas'

Diseio ale los zoocriaderos (al inentaci6n, cuidados) .  se ut i l izaron
250 babas para los zoocriaderos, e1 resto (216) se sol taron en una de

las lagunas del hato.

se tenian 10 estanques separados para los recidn nacidos, fos cuales

se si tuaron fa borde de una de las lagunas permanentes. l ,os indivi ' luos
se pasaban a los estanques despuds de uno a cinco dias de nacidos'

Siguiendo el  al ise6o experimentaf se colocaron 1as 250 babas repart idas
enire las 10 jaufas. Las t les densialades ensaya' las fueron:

1 . -  1 5  i n d i v i d u o s  e n

2.- 26 indivialuos en

3 . - 35 individuos en

tres al ietas ensaYadas fueron:

1 , 2  m ' ,  e s  d e c i r  0 , 0 8  m - l i n d i v .

L , 2  m ' ,  e s  d e c i r  0 , 0 4 6  m - l i n d i v .

L , 2  m " ,  e s  d e c i r  0 , 0 3 4  m ' l i n d i v -

1.-  Dieta a base de insectos de la sabana atraidos a las jaulas con

1 u z  e l 6 c t r i c a .

2.-  Dieta a base ale al i tnento conercial  (Perrar ina) '

3.-  Dieta a base ale peces de r io y visceras de res (pr incipalmente

pu1m6n) .  f inamente picaalos -



En total  se tenian nueve tratamientos. se tenia una jaula por tra_
tamiento, mi is una jaula adicional donde se mantenian ZZ inai . , , iar]o=
de repuesto, estos individuos eran usaalos para reenplazar aquel los
que murieran en los dist intos tratamientos, de maneia de mantener
constante 1as densidades durante el  t ranscrurso del experinento.
Debido a l imites ale espacio y de individuos no se pudo hacer dupU
cados de fos tratamlentos.

Para la escogencia de las densidades y e1 disefro de tas Jautas, se
siguieron recomenalaciones de trabajos hechos con At iqato;es y con
babas (Chabreck, 1967r , Ioanen y Mc Nease, 197r.  L976.t  Coulson ,et
a f ,  1 9 7 3 ;  B l o h m ,  1 9 7 3 r  C h i r i v i  G a f ] e g o .  1 9 7 3 ;  A f v a r e z  a l e l  T o r o ,
19?4; Mc Nease y , f ,oanen, 1981).  En estos trabajos tambidn se habfa
de que los requerinientos de espacio de Al igatores nEntenialos en
caut iver io aumentan exponencialmente a nedida gue crece eI animal-
Tomando esto en cuenta, en el  at isefro de] experimento se inctuy6 una
segunda etapa donde todos 1os individuos fueron pasaalos a jaulas
mayores con un espacto cuatro veces mayor (una densidad cuatro
veces menor que la inic ial)  .  Este traspaso de los individuos se
hizo a part i r  del  cuarto mes-

En cuanto a las dietas ensayadas hubo necesialad de hacer algunas
modif icaciones alurante eI t ranscurso de1 experimento (ver resultaalos).
No se dieron suplementos vi tamtnicosr solamente se alaba un compfernento
de calcio en forma ale conchas ale nolusco tr i turadas, que se vende cono
al imento para pol los. Este suplemento se les daba a 1os de ta al ieta
a base de carne, ya que fa carbe roja no cont iene casi  calcio (Bothwelt ,
1 9 6 2 ) .  E s t e  e l e m e n t o  e s  v i t a l  p a r a  I o s  c r o c o d i l i d o s  ( C o u l s o n  e t  a l ,
19'73) ,  y es faci lnente asimi labte para la baba en forma de esras
conchas. ya que las mismas const i tuyen parte de su dieta natural
( c h i r i v i  c a l 1 e g o ,  l 9 ? 3 )  .

Las jaulas ale Ia pr inera etapa meatian t ,Z nr2 de 6rea total .  En et cen
tro tenian un estanque de 30 cn. de profundidaal y un drea aproximaaal
mente igual a la mitad de1 area total .  Las Dareales eran de teta
metel ica y eI techo era de una mal la pl jst ica ( i te invernaalero) que
dejaba pasar 20% Ae I , . tz -  Las jaulas recibian suf ic iente sol  durante
las pr imeras horas de Ia mafrana y fas \ i l t imas de la tarde, pero se
evitaba el  fuerte sol  de meal iodia, adeni is se disponia ale un pequeio
compart imiento de sombra total  donde las babas se podian refugiar.
Se colocaron cuatro bombi l los de 100 w c/u para los tratamientos con
dieta de 1os insectos, la tuz se dejaba prendida durante cuarro horas/
noche. El agua se transportaba a las jaulas nediante una bomba de
gasol ina, directamente de fa laguna- El agua ale los estanques se
cambiaba todos los dias, previamente t impiado el  pozo y sus alrealealores.
El af imento se les alaba aal f ib i tutn ( tanto como el fos quisieran comer) ,
una vez af dia- El  al inento se les ponia en un solo plato por jau1a,
bajo sombra. Las jaulas de la segunda etapa eran simi lares, sdlo que
c o n  u n  a r e a  c u a L r o  v e c e s  i a y o r .

Babas crecidas en condiciones si lvestres: Durante los meses que dur6
eI trabajo se hicieron var ios muestreos nocturnos alrededor de la
laguna grande donde se sol taron las 216 babas narcadas. Las babas
capturadas tambidn eran medidas 1/ Desadas.
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Anal is is estadist ico de los datos: E1 anel is is ale los datos sereal iz6
con la ayuala de un microsistema EPSON 0X-10. Se us6 el  programa de
Dbase I I  y ulr  paquete estadist ico (Northwest Analyt ical  Statpak).  Se
usaron programas de regresi6n, anel is is i le var ian?a, etc.  En las
comparaciones de nedias y ANOVA se usaron siempre intervalos de con-
f i a n z a  a l e  9 5 x  ( P  0 , 0 5 ) .

Resultados v Discusidn

se hicieron cbservaciones qenerales tb las b€bas fiEntenidas en cautl\rerio durante
10 neses. Pero para el aniil isis estaatistico ah 1os datos de creciftiento se usarcei
s61o los cinco prineros lleses, debic]o a que alqjnas perturbacid)es externas al
e)@erifiento (fuga de un gnlpo de babas ale ]as jaulas cu€ndo caflenzd el lEriodo
de Uuvias) alter€rcn las \rariables de cqltrol.

Ecl-osi6n: Se obtuvo una eclosi6n de 90z, todos los individuos nacielon
sanos, algunos tenian todavia parte del v i telo presente, pero dste se
reabsorbia en uno o clos dias. Mi is detal les sobre la incubaci6n y
ecolosi6n se pueden encontrar en el  t rabajo de R. Ronero (1984).

Todas las babas fueron pesadas y medidas af nacer,  se obtuvieron los
siguientes resultados :

Medi a

lonqrruo toEar (mml
Longitud corporal  (mnl) 10,9
P e s o  ( g r )  3 9 , ' 7

o ,44
o  , 12

14  , 2

Valores simi lares han sialo obtenidos por diversos autores (Staton y
Dixon. 1977; Ayarzaguena? 1980).  Estas dimensiones dependen un poco
de la local idad geogri i f ica y Ia dpoca de postura (Staton, 1976).

Al imentaci6n: Las babas que se mantenian en las tres jaulas con dieta
de insectos (en su mayoria cofe6pteros, ort6pteros y lepiddpteros) se
af imentaron perfectahente durante mes y medi-o, es decir .  hasta el
f inat deI per ioalo ale l luvias (Dicienbre de 1983) ,  cuando decreci6
r i ip idamente Ia act iv ialad y la biomasa de 6stos, A pesar ale los esfuer-
zos hechos (aumentando la superf ic ie ref lectora, 1a intensidad ale Ia
luz, y el  t ief i \po que se dejaron prendiaos los bonbi l fos),  no se 10916
atraer suf ic ientes insectos. Por esta razon fue necesario cambiar esta
dieta por carne-pes cado-ca1ci o -  Esta moal i f icacion. por supuesto, cons-
t i tuye una fuente de error que enturbia los resultados alel  experimento
en tdrminos ate di ferencia ale crecimiento respecto a las otras dietas.

l ,as babas que se mantenian a base de carne y pescado se al imentaron muy
bien i lesale e1 pr incipio- Ef s istema usaalo para al imentar los fue simi-
I a r  a I  u s a d o  p o r  o t r o s  a u t o r e s  ( B l o h m ,  1 9 ? 3 ;  R i v e r o  B l a n c o ,  1 9 7 4 ) :  s e
arrojaban pedazos pequefros de pulm6n {que f lotan) en 1a superf ic ie del
agua ale manera que aprendieran a comerlo, despuds se les ponatr ia el
al imento fuera def agua. A1 nomento de af imentarse las babas siempre
originan una especie de conmoci6n qeneral  produciendo sus l lanadas
calacter i  st i  cas .  Un fen6meno observaalo fue que en todos los tratamien-
tos habian siempre algunas babas ( las m6s grandes) que impedian a las
demiis acercarse a obtener el  al inento, es esta una de las razones por
las que siempre habian babas subal imentadas. Este hecho se veia ai l r !
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m6s acentuado en las alensialades a1tas. Este efecto tal  vez se hubiese
podido reducir  distr ibuyenalo el  al imento en var ias fuentes separadas
por estanque, y por supuesto la otra al ternat iva hubiese sido real istr i
buir  fos anirnales en atenci6n a1 lamaio (chabreck, 1967; chir iv i  cal lego,
1 9 7 3 ;  B l o h m ,  1 9 7 3 ) ,  p e r o  p a r a  f i n e s  d e  e s t e  e x p e r l m e n t o ,  h a c e r  e s t o
hubiese al terado las densidaales, oue era una de 1as var iables de

Durante el  experimento se ensayaron varios t ipo ale carne. La que mds
se us6 en todo momento por ser la de menor costo fue el  pufm6n (bofe),
ef cual se conservaba meal iante salado. E1 calcio (conchas de moluscos)
result6 ser un complemento perfecto para 1as babas y tuvo muy buena
aceptaci6n. Se ensay6 tanbidn con viceras de babas benef ic iadas de1
mistno hato, hubo nuy buena aceptaci5n- Este resultado puede ser de
gran i f t rportancia a la hora de instalar cr iacleros de babas de uso exten-
sivo donde se usen cicl icamente tos desechos del benef ic io de Ia baba
para al imentar a las babas mantenidas en caut iver io,  Futuros estudios
podrian incluir  s i  bay al i ferencias ale crecimiento con 1os dist intos
t ipos de carne. UD hecho bastante notable fue que en los uft lmos reses
de estudio se not6 un porcentaje bastante al to de babas subai imentaalas
en los tratamientos ale carne-pescado, esto puede haber sido debido a

- Las babas posiblemente presentaron un rechazo a la carne satada.
- Dado que no fue posible mantener una propcrci6n aalecuada de pescado
en esta segunda dieta debido a la di f icul tad de conseguir  peces fresc€s
durante los meses de sequia, esto puede haber producido un efecto nega-
t ivo para el  crecimiento de las babas, que necesitan Ia vi tamina D,
proveniente del pescado- Sin embargo no se vieron los sintomas t ipicos
d e  r a q u i t i s n o  ( d e f i c l e n c i a  d e  v i t ,  D )  e n  r e p t i l e s  ( c h l r i v i  G a 1 l e g o ,  1 9 7 3 )

I ,as babas que
en comer dicho
h e c h o s ,  t a l e s
tratar incluso

Resultados simi lares han sido obtenit los con Al igatores (Joaneny I \4c l lease.
7917, 1976).  La expf icaci6n cle Ia baja aceptaci6n a este al imento puede
ser el  hecho de que estos animales, por ser de hdbitos carnivoros,
posibfemente no 1o reconozcan conro comest ibfe, o tengan al i f lcul tades er|
asirni lar fos componentes vegetafes, que se encuentran presentes en todos
estos al i r ,entos comerciales. vn resultado muy di ferente fue obtenido al
canbiar esta dieta (y sust i tuir  todas fas babas de esta dieta por ui l
stock nuevo) por harina de carne y hueso, 1a cual t iene hasta 45% ale
proteina animal cruda y no cont iene complenentos vegetales- La acepta-
ci5n de esta harina fue tota] en todo nomento. El  s istema seguido para
al imentar las fue usando pr imero trozos de carne picaalos, rociados con
esta harina, poco a poco se fue aumentando Ia cant idad de harina, hasta
que en un mes, la proporci6n era casi  exclusivamente harina. ] ,a harlna
era mezclada con aEua de manera de producir  una pasta y siempre se
dej6 alqo cle trozos de carne para dar consistencia a la pasta, de otra
forma 1as babas tenian di f icul tad en conerfa al  no poderla njanipular,
ya que los al imentos "pastosos" no const i tuyen parte de su dieta
natural  -

se pensaban mantener con Perrar ina no mostraron interds
at imento en ninqin lnomento, pese a todo los esfuerzos

como probar dist ihtos t ipos (granulada y expalrdida),  y
ale inducir  fa al imentaci6n forzada-



Se sugiere para futuros trabajos, ensayar tambi6n con mezcfas ate dietas
(ejm: pescado con barina de carne y hueso),  para evi ta!  posibles pro_

blemas (ejm: def ic iencias vi taminicas) ,  que de hecho se han encontraalo
en Af igatores a1 apl icar.  monodietas por t lempo prolongado (Mc Nease y
J o a n e n ,  1 9 8 1 )  .

solo hubo un tratamiento (babas que comian carne, a densidaal baja)donde
las babas no se quisie-ron . i l imentar en ningtn nomento. Todas 1as babas
de este tratamiento estaban subat imentadas, no l legando ninguna a pesar
mas de 100 gr.  Las razones de este extraf io fen6meno se desconocen,Dero
se sospecha que pueale haL'er sido pol factores congdnitos (de nacini ;nto)
ya que todas estas babas provenian de un nisro nido y las y las f teat ias
de las dimensiones para estas babas fueron las menores de t ;das (21 cm-
y 31 ,7 qr).  Tambi6n este el  hecho ale que pasaron varios dias desde que
nacieron estas babas, hasta que comenzaron el  t ratamiento; esto tal  vez
haya afectaalo algin periodo cr i t ico en Ia vida de tas babas. Toalos los
esfuerzos hechos para lacer comer a estas babas resultaron en vano.
Debido a este hecho, estas babas no fueron incluialas en los ani i t is is
e s r - a d i s t i c o s .

Crecimiento: Se cafcularon medias y var ianzas de los tres pari inetros
medidos (LT, LHA, y P)para toalos tos tratamientos, para cada mes ate
nedicidn. Se calcularon tambjdn tasas de crecimienao. Resulta inposi_
ble exponer en_este trabajo todos los resultados obtenidos, por lo que
se expondxi in s6Io los resultados qlobales.

Se ca1cu16 una regresi6n l ineal entre LT y LHA para todas las babas y
t o d a s  l a s  m e d j c j o n e s ,  s e  u b t \ r v ^  e l  s i d  i 6 n f F  r a < r r l f A , - ] ^ .

L T  =  2 , 1 9 . L r i A  -  0 , 1 2 ( 1 1 4 0  p u n t o s )

El coef ic lente de correlaci6n fue r  = 0-97 10 que indica una muy atta
correlaci6n entre estos parinetros. Datos simi lares ban sido obtedidos
por Staton y Dixon (1975).  para fos demiis c: i1culos estadist icos no se
us6 el  par. imetro LHA,sino solamente LT y p. j ,as mediciones ate LHA
fueron usadas solamente para extrapolar el  valor de LT (en funci6n de
esta regresional,  para babas que habian perdido parte de la cola en
peleas, para estas babas se us6 e1 vaior de Ll '  extrapolado, no eI real .
Tambidn.se cafcularon regresiones t ineales, exponenc]ates, logarl tmicas
y de raiz c{bica, para observar cual alescr ibe meior la correl ;c i6n entre
L T  y  P ,  l o s  r e s u l t a d o s  f u e r o n :

x  =  I - T ,  Y  -  P  ( 9 0 0  p u n t o s )  .

r  =  0 ,88

r  =  0 ,90

r  =  o ,92

f  =  a ,92

Como puede observarse, todas las corr.elaciones dieron bastante aftas-
Aunque las mejores vienen siendo Vy y Logy, resultados si tni lares han
s i d o  o b t e n i a l o s  c o n  l a  b a b a  ( S t a t o n  y  D i x o n ,  1 9 7 5 ) ;  V a n z o t i n i  y  c o m e s ,
1 9 7 9 )  y  c o n  A l i q a t o r e s  { , r o a n e n  y  M c  N e a s e ,  1 9 7 6 ) .  E t  b e c h o  d e  q u e

Y = 6 , 6 2 x - 1 1 3 , 2

Y  =  3 , 1 6 - e o . l l x
3 -
v y =  0 ,  1 5 x  -  0 ,  1 7

L o g Y = 3 , 0 8 1 o 9 x - 5 , 9 8
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este t ipo de regresiones alef inan bien ta correlaci6n entre estas va_riables, es una reaf irmaci6n ale una observaci6n qenerai izaaa ae que
el peso en crocodi l iatos aumenta exponenciafmente en fu"" iO" ae f"fongitud y en funci6n de ta edad (hasta cierta eaaa) fOowrrng y
B r a z a i t i s ,  1 9 5 4 r  C h a b r e c k  y  J o a n e n .  1 9 7 9 ) ,  d a t o  a l e  g r a n  i m p o r t a n c i a  aI a ,  h o r a _ d e -  p e n s a r  e n  e d a d  y  t a n a i o  d e f i n i r i v o  p a r a  6 e r . , e f i " i a ,  , r n a

u t  h e c h o  d e  q u e  t a  r e q r e s i 6 n  l i h F a l  p a r a  F s t o s  p r i n e r o s  c i n c omeses haya dado relat ivanente al ta (r  = o,Bi l )  nos inar 'c i  que probablq
mente en las pr imeras etapas todavia no se baya , ,disparaato,,  e. t  creci_miento expodenciaf,  esto tal  vez ocurra despuds del pr imer afro.

A1 comparar las vaI: ianzas obtenialas entre toalas las meal ic iones, seobt iene que las var ianzas han crecido aie rnanera J""pi"p" i . r"""a" 
"medida que transcurre el  t ienpo. Este hecho es una- coirsecuencia Ceno poder reclasi f icar fos animales en atenci6n al  tamafro y ate que

hayan_babas que impidan fa al imentacidn de otras- er i . - . !  , rn . f ." toperjudicial  para cualquir .plan de manejo, pue" fa cor] .ecoencia es queaumenta la var ianza, et nr imero de baba; suLat inentadas y eventualmente,
]a mortal idad -

La mayor unifornialad (nenor var ianza) se obtuvo en los tratamrentos abase de insectos (en los meses en que hubo insectos),  esto es segura_mente debido a que en estos tratamientos, af  caer insectos en fasuperf ic ie def agua, todas tas babas t ienen mds o menos la mrsma pro_babi l idad de obtener al imento y por 10 ta. to e1 crecimiento es oastanteparejo- Este hecho nos podria dar un indicio en apoyo de fa teor ia deque al imentos al istr . ibuidos en var ias fuentes por 1!" i i  l ioaucen *.yoruniformidad de tamaios que un solo plato por- jauia. piobalremente ene s t o s  t r a t a m i e n l o s ,  1 a  p r i n c i p a l  f u e n t e  d e  v a r i a c i 6 n  d e  t a m a f i o  e r a  d erapo genelrco (de nacimiento) -  Este efecto gen6t ico se podria realucira un ninimo poniendo individuos naciatos ale ui  mismo 
" ia"]  

p",  1""r" .De hecho Ias var ianzas eran muc})o menores en los tratamientos donde lasbabas provenian de un mismo nido-

Se hicieron var ios Anovas de una sota via para aleterhinar .La presencia
ale efectos de las var iables de control  

""  
f" .  t " .""  a" aa""ra,"" t" .Lo.Anovas_se calcularon independientemente para tasa de crecimiento en p

Para la pr imera prueba de hip6tesis:
H 0 :  I l o  e x i s t e  e f e c t o  d e  I a  d e n s i d a d -
H 1 :  E x i s t e  e f e c t o  d e  t a  d e n s i d a d .

Se obtuvo como resultado que para todas las medicr,ones se puede recha_z d r  t a  h i p o L e s l s  n u r a  { H o i  s u a  d i - e  q , "  i " ; ; ; ; ; ; ; - ; J " r J l  i . . . "  o .c r e c r m i e n t o  s o n  i g u a t e s  ( p  (  0 , 0 5 ) .  p o d e m o s  a f i r m a r  e n t o n c e s ,  q u e  t ad e n s i d a d  e s  u n  f a c t o r  d e f i n i t i v o  p a r a  a f e c t a r  i ; ;  
- ; ; . ; ;  - ; ; '  

" r " c 1 n l  
e n r o ,en babas mantenidas en caut iver io.  s iendo mayor ef 

" ."" i* i " ."o 
.  ,n"r ]ordensidad- Este efecto se observd Aesa" ef pr imer-. ." ,  

-y_."tS 
presente

en los Lres grr lpos de dietas.

S i  c o n s i C e r a m o s  q u e  e n  t d r n i n o s  e c o n 6 n i c o s ,  I a  d e n s i a t a d  i d e a f  e s  t arnaxrma dehsldact que se puede mantener sin que se vea afectado ef creci_
miento de las babas en caut iver io,  entonces de este resultaclo se desplr_-nde
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que esta densidad ideal atebe ser menor 
"  i9"11 q*9.] l , ienor ' le 1as

densidades ensayadas en este experinento (0,08 mzl individuo para babas

i" i i ; "-r i "r3" i  j  1 Part icular iEnle oPinanos que en futuros estut l ios se

deberian ensayar alensidades menores y apl icar metodologias que le ' luzcan
aI minimo ta i rar ianza de tamaffos por Jaula ( factor int inamente l iga' Io

a la alensidaal) ,  estos mdtodos incluir ian: lndividuos de un mismo nido
por Jaula, var ias fuentes de al imento por jaula, y reclasi f icacion en_"t""- . ia" 

al  tamafio.  Se esPeraria de esta forma conseguir  tasas i le

crecimiento mdximas en caut iver io.  Es de hacer notar Ia importancia

de patrones cornportamentales (ejm: agresiviala9: . t9) 
" l  

fa escogencia

de bensi i lades a-decuadas para el  caut iver io.  El  cr i ter io para elegir
la denslalad " ideal" tar,bidn dependeria del t ipo de estrategia de
explotaci6n que se desee emplear,  es decir  s i  se desea nantener pocos

in-aividuos c;eciendo a un r i tmo miximo, o se desea mantener nuchos
i; i l ; ; ; ; ; ;  idensidaa al ta),  creciendo poco (ver "Modelos ' le expfotaci6n"

e n  l a s  c o n c l u s l o n e s ) .

Para Ia segunda prueba de hip6tesisr

t{0 :

H l :

la dieta no afecta el  crecimlento.

la dieta afecta el  crecimiento.

se obtuvo como resultaalo que se pueale rechazar la hip6tesis nula (Ho)

i p e o , O S t  a  p a r t i r  d e 1  s e q u n d o  m e s .  E s  i l e c i r  q u e  e x i s t e r l  d i f e r e n c i a s
ie 

'creclmlenlo 
entre baba; sonet idas a las dist intas dietas'  Siendo 1a

dieta ale harina ale carne y huesos alonde se encontr6 e1 miiximo crecimiento'

Este resultat lo puede que no sea muy conf iable debido- a var ias perturba-

; ; ; ;" ;  a;  han 
'ocurr ido 

durante er experimento,.  que han aftera' Io el

control  ale la var iable dieta. Entre otras estdn: el  cambio de dieta

i le 1as babas que estaban sometidas a 1a i l ieta de insectos, el  becho de

no haber poahdo mantener una proporci6n adecua' la de-pescado en la dieta

I.  
" . i ""- i " . ."a".  

el  posible iechazo ae la carne sala' la,  di f icul tad de

I levar la carne en dol ocasiones, fo que caus6 un ayuno de 3 o 4 dias

en las babas sometidas a esta dieta. A pesar de esto se sospecla que

si alebe haber una di ferencia ale crecimiento entre 1as dist intas dietas'

como de hecho se ha encontraalo eI Al igatores (Mc Nease y Joanen' 1981) '

Aunque no hubiesen t l i ferencias ale creciniento, ' le to ' Ios rnodos resulta

; ; ; i t i " ;  eI  hecho de que havan crecido por iqual,  babas mantenidas con

irar ina de carne y hueso que cuesta 2 Bs/ks y babas al inentadas con

; i . ; ; ; . ;  ae res iue cuesia 6 Bslkq, s iend; la harina, adends '  de m6s

feci l  manteniniento Y transporte.

Lastasas ale crecimiento mexinas se obtuvieron en e1 tratar iento Ne 6
(babas al inentaalas con harina de carne y hueso, a densidad baja)
( F i q .  1 r .  2 ) -  L a s  b a b a s  q u e  n 6 s  c r e c i e i o n  a l c a n z a r o n  u n  p r o m e d i o  d e  2 ' 7

v  : ] o  c m T m e s ,  v  2 9 , 3  g r l n e s  ( F i q .  3  v  4 )  '  D a t o s  s i r T i l a r e s  a u n q u e  u n

i " " "  ^ a " ' b a j o s -  ( 2 , 5  c m / n e s )  h a n  s i d o  o b t e n r d o s  c o n  I a  b a b a  e o T  o ! : o : , ,

iutores (gtofrnr,  1973t Rivero Blanco, 1974) y con la baba marron (Pachon'

1982) .  son alentaalores estos datos ale crecimiento ya que nos dan i ' lea

de oue existe una potenciaf idaal bastante al ta de crecimiento en caut i-

; ; . ; ; - . ; ;  ie puede'explotar ar meximo usando con' l ic iones apropia' las

i J i " i . = v - a " " . i J i d ) .  i e s i n  a l q u n o s  m o d e l o s  v  e s t i m a c i o r e s '  m a n L e n i e n d o

tasas de crecimiento en caut i ;er io simrlares a dstas'  se pue'Ien I levar

a las babas, en tres anos, a ta1las comercialmente exPlotables (1'20 nts)
( D ' A n d r i a ,  1 9 8 0  t  P a c h o n ,  1 9 8 2 ) .
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Una observaci6n interesante fue que alurante el  pr iner mes, las tasas
ale crecimiento en longitud fueron mucho nayores que para el resto de
fos meses. Esto puede expf icarse en parte por una observaci6n hecha
de que fas babas recidn nacialas t ienen un , ' factor de est i ramiento, '
que puede estar presente o nor cuanalo est i i ,  puede l legar hasta2,5cn
en la pr imera semana o 3 cm en los pr imeros 15 dias. Este hecho se
vi6 bastante cfaro en nuherosas babas que fueron medialas var ios al ias
despuds de nacidas sin haber inic iado todavia e1 tratamiento. En
general  se observaba este increnento en lonqitud, acotnpaf iado por una
pdrdida de peso/ por 10 que no se le pueale t lamar crecinlento. Este
fen6meno ta1 vez se podria expl icar como una adaptaci6n ecoldgica
ale las babas para alcanzar una tal la m:ix ima en sus pr imeros periodos
de vida, en pro de su adecuaci6n y supervivencia, y eI hecho ale estar
presente o no podria depender de factores gendt icos, dpoca del aio,
tamaffo de los huevos, y otros factores relacionados con la estrategia
reproduct iva y de supervivencia de la baba. como lo ci ta Staton (1976).

Otro fen6meno encontrado fue que durante los rneses de sequia, Ias tasas
ale creclmiento, en general ,  se redujeron notablenente, s iendo de 2 o
2,5 cn/r . .es para las babas que mds crecian, y nucbas babas perdielon
peso durante estos meses. Ulra posible expt icaci6n ale esto podria ser
un perioalo ale est ivaci6n natural ,  posiblemente relacionaato con carnbios
hormonales aI l legar la dpoca i le sequia- Este hecho es ya bastante
conocido en Al igatores mantenidos en caut iver io en cl imas templados
(Cbabreck y Joanen, 1979( y que tambidn ha sido visto en ta baba nrrrcn
por Pach6n (1982) quien encontr6 tambi- in reducci6n en fas tasas ale
crecim:iento y pdrdidas de peso de hasta 10% a,urante los meses de sequia.

Enfermealades, mortal idad: No se encontraron enfermedades evialeDtes
durante ef t raDscurso del t rabajo, solamente se observ6 un porcentaje
afto de individuos subal imentados (222 ael total  de babas) -  Se cree
que la causa pr incipal de esto atebe haber si i to ]a al ta alensidad, aurque
tambi6n pueden laber contr ibuido otros factores (sobre todo entre las
que se af imentaban con carne),  tales como: def ic iencias vi taminicas,
rechazo a ]a carne salada,rechazo a ta roonodieta-

Se calcularon % de mortal idad e indivialuos subal imentados para todos
fos tratamientos, y se encontr6 que existe un efecto claro de fa abnsialad
sienalo mi ix imo (35*) en fas alensidades bajas. Se encontr6 que entre las
dist intas dietas este % fue menor en los grupos que comian harina.

La mortal idad total ,  s in incluir  15 babas que murieron por un accidente
( d e s e c a m i e n t o  a l e  u n  p o z o ) ,  f u e  d e  B y  d u r a n i e  l o s  c i n c o  ; r i n e r o s  n e s e s ,
1a causa pr incipal eia subaf imentacidn. Se est ima que este I  puede
l legar a ser mucbo menor, e incluso l levarse a O% si se extreman las
precauciones y se usan condiciones ideales (de dieta y densialad) .  Con
todo, este Z de mortal idaC resulta sumanente bajo si  1o comI)aramos con
los obtenidos para babas en la naturaleza, para su pr iner affo ate vida,
que es el  af io cr i t ico debido a la al ta predaci6n, hambre y desecamiento
de los pozos; diversos autores han reportado Z de nortal idad entre 70 y
90% para e1 pr imer af io (Rivero Blanco, 19?4r Staton, 1976; Ayarzaguena,
1980, MARNR, 1982).  El  hecho de poder mantener una nortal idad tan baja,
a] el iminar 1os factores que 1a producen, pr ict icamente just i f ica el
mantenimiento en caut iver io,  aunque sdlo sea por un ano-
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comportamiento: El  conportamiento agresivo de las babas en caut iver io
fue una de las observaciones miis notabfes. La agresividad es un factor
nuy importante en la distr ibuci6n alel  al imento, y en propiciar el  stress
en 1as jaulas, que puede ser un factor negat ivo en eI creci tniento. Se
sospecha que este stress producido por peleas, etc- puede haber sido
una de las pr inclpales razones del bajo crecimiento encontrado en 1as
densidades aftas. Resuftados si l l l i lares se han encontraalo con A-l igatores
sonet ialos a densidades al tas (Chabreck. 1967) .

Las l lamadas o sonidos t ip icos en las babas son muy importantes a la
hora que se entrega ta conida, pues alertan al  resto de1 grupo de Ia
presencia de al imento- Algo se l la estual iat lo sobre sisternas de comuni-
caci6n en babas al  natural ,  Gorzula (1978) ha encontrado que tanto
estas l lamaalas, como secreclones en fas qldndulas almizcleras son de
gran importancia para mantener cohesi6n en ef grupo y como manera de
s o l i c i t a r  a y u d a  ( d i s t r e s s  c a l l s ) .  L a  e f e c t i v i d a d  d e  e s t a s  l f a n a C l a s
pueale afcanzar dinensiones ins6l i tas, como se observ6 en var ias ocasicnes
en que una baba de aproximadamente 1,30 nts.  (presunibfemente lma lreirbra) ,
sal ia de la laguna cercana a 1as jaulas, durante la noche, atendienalo
al l lanrado de tos babitos enjaulaatos, y comenzaba a producir  un sonido
simi lar.  cuando Ios babltos oian esta l lamada, aumentaban su algarabia
comunicat iva y hacian esfuerzos desesperados por sal i r  de las jaulas
saltando las paredes, cinco babas lograron escapar de esta forma.lEspues
ate esto fue necesario tomar meal idas para auyentar a la baba grande.

otro hecho interesante se observ6 cuanalo se reinic i6 e1 nuevo perioalo
de l luvias (mayo de 1984),  muchas babas comenzaron a escapar de las

Jaulas de manera incontrolada y sin haber daalo sefras ale querer hacerfo
en meses anter iores- Una posible expl icaci6n de este hecho seria que
1as babas atendian a sus inst intos migrator ios, que precisamente se
alesencadenan en las dpocas ale l luvia, y hacian esfuerzos desesperados
por escapar de las jaulas.

Se necesitan m6s estudios sobre observaciones de comportaniento ya que
puealen ser de gran ut i l idad a la hora de disef iar los zoocriaderos y
l a s  t 6 c n i c a s  d e  a l i m e n t a c i o n ,  m a n t e n i m i e n t o ,  e t c -

Discusi6n sobre metodologia y fuentes de error:  El  s istema de marcaje
usado fue bastante t t i l  y no hubo regeneraci6n de escamas durante los
meses de trabajo. Las fuentes de error a la hora de hacer las f i€dicicnes
eran pocas, en generaf se resumian a1 hecho de que el  peso Ce una baba
podia ser muy dist into al  momento de medirse si  habian comido lracia
poco o no. Un factor que puede haber afectaalo a 1os tratamientos fue
el uso de babas de reemPlazo.

crecimiento en condiciones si fvestres: En total  se pudieron capturar
12 babas d'rrante los meses de muestreo nocturno en la laguna qrande
del hato, de las cuales, s6lo dos estaban marcadas, se presume que la
r iortal idad debe haber sialo sumamente al ta,  adeni is de que no se conto
con meal ios adecuados para hacer un buen muestreo. Se calcul6 una tasa

de crecimiento (en LT y P) para las alos babas marcadas y dieron resul-
taalos nuy parecialos (1,8 cm,/mes y I  gr, /nes) '  ' lambi6n se cafcuf6 una
regresi6n l ineal LT-P con las 12 babas capturaalas, obteniendose:

p  =  9 , 3 4 L T  2 1 0  r  =  0 , c 8  { 1 2  p u n t o s )
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E1 crecirniento e:1 condiciones si lvestres ha slato estual iado por otros
a u t o r e s  ( S t a t o n  y  D i x o n ,  1 9 7 5 ;  G o r z u l a ,  1 9 7 8 ;  A y a r z a g u e n a /  1 9 8 0 ) ,  y
en general  no se han obtenido valores demasiado di ferentes a los ob-
tenidos aqui (a pesar de ser una nuestra bastante pequeffa).  Al
comparar los resultados obtenidos con los de 1as babas nantenidas en
caut ivel io sal tan a la vista tres hechos impoitantes:

-  La ta6a de crecimiento en L? para las babas crecidas al  natural ,
es mayor que la media global para las babas mantenidas en caut iver io,
pero es bastante meDor que las tasas en fos tratamientos donale hubo
mEximo crecimieDto.
-  La tasa ale crecimlento en P para fas babas al  natural  es menor que
Ia media para 1as babas mantenidas en caut iver io.
-  La relaci6n P-LT es mucho meDor para fas babas creci t las a1 natural .

A pesar de que el  nr imer:o i le babas capturaalas fue bastante bajo, s i
basta para general izar que las babas crecidas en la naturaleza t ienden
e ser " Iargas y f facas",  o 10 que es Io mismo, las babas manteni i ias en
caut iver io t ienden a engordar mi is relat ivamente. Este efecto puede ser
debido a que las babas que crecian en caut iver io,  por tener poca act i -
v idad locomotiva (no t ienen necesidad de moverse Dara Drocurarse el
al imento),  t ienden a acumular mis calor ias en los tej laos. Resultaalos
simi lares se han encontrado en Al igatores inantenialos en caut iver io,
los cuales t ienden a pesar 10|t  mi{s que Af igatores de la misma longitud,
crecidos en fa naturaleza (Coulson et al ,  1973, , foanen y Mc Nease, 19?6t
Mc Nease y JoaDen, 1981).  tstos resultaalos pueden ser sumamente posit i -
vos en tdrminos econ6nicos, de mantenerse este fen6meno.

Aunque no se hayan obtenido di ferencias muy notables en cuanto af
crecimieento e. longitui l ,  en caut iver io,  y aI natural ,  es posible que
este efecto resulte mes aparente despuds del segundo a6o aie crecimiento-
Se requiere mi is experimentaci6n al  respecto-

An6l is is de aspectos econ6micos: En esta secci6n no se at iscut i ra sobre
gastos ale infraestructura ,  ( jau1as. personal,  etc).  s ino solanente
gastos de al inentaci6n.

El qasto por

Alirnento

al imento alurante cinco meses fue e1 siouiente:

K g .
r r ^ r i n a  z l a  ^ > r h a  w  h r ' - c ^  1 r n

visceras (bofe) 265
conchas de moluscos 10

a ^ c + ^  h ^ F  . n i m 5 l .

Dieta de harina ale carne y hueso
Dieta de carne-pescado-calcio

c o s t o  t o t a l  ( B s - )

240
1 . 6 8 0

4 0

2
6
4

B s/mes

48
344

Bs,/anifila1/mes

0 , 6 3

A simple vista se puede deducir  que la dieta de harina resufta mucho
miis econ6mica- Si a esto sunanos eI hecho ale que esta harina prdbablsetrte
estd produciendo nejor crecimiento y que es un al imento de feci f  mante-
nimiento y transporte, resulta en alef ini t iva que es esta 1a dieta mi is
recomenalable hasta los nomentos. Habria que ver en futuros estudios si
no se presentan probfemas por apl icar monodieta por t iempo prolongado.



El gasto por al inento fue aumentani lo progresivalnente a meal ida que
transcurr ian los meses, ya que la cant ialad de al imento consumido es
proporcional al  peso def anirnal.  En Al igatores han encontrado que
consumen entre 10 y 252 ae su peso/senana (Joanen y Mc Ncase, 19?7,
Mc Nease y Joanen/ 1981) y convierten entre 40 y 50t de1 al imento
consunialo (peso seco) en tej ido, segdn el  t ipo de dieta. En este
estudio no se pualo calcular ]a coDversl6n (peso de alimento consunido/
pe6o ale anihal ganado) debido a que no se l lev6 control  de al inento
suninistrado y al imento dejaalo. Este dato es ale suma inportancla
para cualquier estudio econ6nico (  costo^ene f i  c i  o) y por lo tanto
se recomienda que se hagan estudios futuros de este t ipo, probando
con dist intas dietas y mezclas de dietas-

Fs obvio que los costos de manutencidn aunentan exponencialmente a
medida que crecen las babas, ya que el peso tambi6n aumenta expcrFh-
ciafmente. Algunos modelos estiman que resulta rentable la nBnlltenciin
e n  c a u t i v e r i o  d e  1 a  b a b a  h a s t a  t r e s  a f i o s  ( D ' A n d r i a ,  1 9 8 0 ) ,  p e r o  d e b e -
rdn hacerse nds estudios para reforzar esta af i rmaci6n-

conclusiones

conclusiones sobre el  crecimiento: -La var iable de control  alensidaal,
afecta def ini t ivamente e1 crec imiento. s iendo este mayor,  a menores
densialaales. La densidad ideal ser ia 1a mi ix ina alensi i laal  que se pueale
nantener sin resultar afectado e1 crecimiento- Se est ima que esta
d e n s i a l a d  d e b e  s e r  m e n o r  o  i q u a l  a  1 2 , 5  i n c l i v i a l u o s / m 2  ( 0 ' 0 8 - m z / i n d i v ' )
para babas en sus pr ineros meses de vida- -La var iable de control
dieta, probablemente est6 afectando eI crecimiento. Se requlere mas
exper ' inentaci6n y probar con dist intos t ipos de dietas. -FI Indxino
crecimiento se alcanz6 con babas al imentaalas con harina de carne y
h u e s o s ,  a  d e n s i d a d  b a j a  ( 0 , 0 8  m 2 l i n d i v i d u o ) .  - P a c t o r e s  q u e  r e a l u z c a n
la var ianza en el  crecimiento (ejn: var ias fuentes de al inento, y
babas ale un mismo nialo por jaula),  resultan posit ivos para el  creci-
m i e n t o  e n  c a u t i v e r i o .  - L a s  t a s a s  d e  c r e c i m i e n t o  m e x i m a s  ( 2 , ?  y  3 , 0
cm,/mes) resultaron relat ivamente aftas y parecen alentadoras para un
pfan de explotaci6n en caut iver io.  -Las babas crecialas en caut iver io
t ienden a engordar mi is (mayor peso para una longitud dada) que las
babas crecidas al  natural .  -Existe un "factor ale est i ramiento"
( increnento en longitud) durante los pr lmeros 15 dias de viala,  que

puede estar presente o no. Eubo reducci6n en las tasas ale creciniento
durante 1os neses secos, posiblemente debido a est ivaci6n natural .  -El
porcentaje de mortal idad fue de 8%. El % de nortal idad e individuos
subaf imentados fue mayor en tas densidades al tas, y nulo en fas alensi-
d a d e s  b a j a s .

conclusiones sobre al imentacl6n: -La dieta a base de insectos no se
puede mantener durante todo el  afro, en todo caso se podria usar como
cornplemento de otras dietas alurante los meses l luviosos. _El al inrento
comercial  Perrar ina no es i t i l  para al imentar babas durante sus pr ineros
meses de vida. -Las visceras de res, v isceras de baba, peces frescos,Y
harina i le carne y hueso t ienen buena aceptaci6n por parte de las babas.
-Ias babas probablemente rechazan la carne que ba sido salaala. -un

complemento de calcio en forma de conchas de moluscos t iene buena
aceptaci6n- - factores desconocidos ( incluYendo quizi ls congdni tos )pueden
determinar gue algunas babas se ba1len renuentes a al imentarse en caut!
ver io.  -Tactores comportanentafes (ejm: agtesivialaal ,  comunicaci6n)



determinan patrones en la distr ibuci6n alel  al imento y deberen tomarse
en cuenta a fa hora de al isef iar los zoocriaderos.

Conclusiones de aspectos econ6micos: -La dieta de harina de carne y
hueso parece ser la mds adecuada y rentabfe, ya que se pueden mantener
anihales a 0,63 Bslmes durante los pr imeros meses, y es de feci l
mantenimlento y transporte. -De mantener ]as tasas de crecimiento
obtenidas, se cree que se pueden mantener babas en caut iver io durante
dos o tres afros, a bajo costo. Se requiere n6s experinentaci6n a1

Algunas recomenalaciones para la inplantaci6n de zoocriaderos: -usar
densidades bajas- -"ratar de poner indivi t luos provenlentes de un mismo
nido por jaula para realucir  la var iabi l ia lad, y reagrupar en atencl6n
al tamafio cada cierto t iempo. -Al imentar a las babas cada dos al ias, y
usar var ias fuentes de al imento por jaula. -Al inentar a las babas con
visceras de res. o ale babas benef ic iaalas, pescado fresco,.o harina de
carde y hueso? y usar conchas de moluscos como complemento ale calcio
e insectos durante los meses l luviosos. -Usar carne y pescado refr igeraalo,
no salaalo. -Picar 1os trozos de carne y pescado 1o miis f ino poslble.
-Tener una fuente cont inua i le pescaalo (ejm: cul t ivo de cachamas) .  - l jsar
mezclas de dietas (ejm: pescado con harina de carne y hueso) (evi tar
monodietas).  -Para e1 diseffo de las jaulas, usar pareales l isas y al tas
l h ; c  A a  r  c  n +  A 4  , r  + r , r r l

Proposici6n de modelos de explotaci6n: Lo pr imero que hay que aleter-
minar es el  t ipo ale estrategia que se alesea usar:  a) Mantener pocos
indivi i luos, bien af imentados, a al tas tasas de crecimiento en caut i \ rer io.
b) Mantener muclos individuos en caut iver io,  s in impportar que el
crecimiento sea igual o menor que en la naturaleza, con tal  ale el lminar
I a  a . L t a  m o r t a l i d a d  d e ]  p r i m e r  a : o .

s i  s e  d i s p o n e  d e  s u f l c i e n t e  i n f r a e s t r u c t u r a  ( e s p a c i o ,  c a p i t a l ,  f u e n t e s
de af imento),  se podria seleccionar la al ternat iva a) ,y mantener pocas
o muchas babas hasta que alcanzaranun tanaffo conercial  (ejm. en tres
afros)- cada aio se podria recoqer un nuevo stock de huevos, o hasta
se podria probar la reproducci6n en caut iver io mediante inseminaci6n
art i f ic iaL etc.  Se podria inplenentar una procesadora de carnes y
cueros y al imentar a las babas nantenidas en jauras con los desechos
de1 benef ic io de Ias babas. como fuente adicionat se podria disponer
ale cuft ivos de cachamas. Esta ser ia fa al ternat iva que daria mi is inde-
pendencia de 1a naturaleza- si  se dispone de poco capital  o espacio
para 1os zoocriaderos, y en cambio se t ienen cuerpos de agua naturales
o art i f ic iafes (ejm: tapas recientes) ,  se podria seleccionar la al ter-
nat iva b),  y mantener las babas por solo un af io/  para fueqp soltar las,
y tener suf ic ientes babas para cosechar de Ia naturaleza cuando alcancen
u n  b u e n  t d m d i o .  s e  r e p e t i r i a  e l  c i c l o  t o d o s  l o s  a h o s  s i n  p e l i g r o  d e
agotar el  recurso. Existen inf inidad de var iantes y mezclas entre
modelos. Se espera que futuros experimentos aporten mi is datos r i t i les
para acercarse cada vez mi is a un modelo de explotaci5n de babas en
c a u t i v e r i o ,  q u e  s e a  f a c t i b l e  d e  r e a l i z a r -

sugerencias para futuros temas de estudio: Estudiar los efectos ale
d i s t i n t a s  d i e t a s  y  m e z c l a s  d e  e l l a s  e n  e I  c r e c i m i e n t o  ( e j m :  c a r n e , p e c e s .
harinas de carne y l ruesos y de pescado) -  Probar si  se pueden usar
insectos capturados alurante ef invierno, y secados al  sol ,  pala al i l rFrrtar
a fas babas durante fos meses secos- Buscar la alensidad " ialea1",
mediante ensayo y error,  o extrapolaci6n- Estudiar el  efecto de la



distr ibuci6n del al imento en eI creciniento. Estual iar el  comporta-
tniento. Estual iar ef  crecimiento por ni is ale un af io en conal ic iones de
caut iver io controlaalo. Estudiar los cambios hormonales. EstuCl iar
Ia conversi6n de al imentos y contenialos nutr ic ionafes. Estudios
econ6micos ( costo/benef i  c io) por tamafios de babas-
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Fiouras

1. cref ica de crecimiento {LT,/edad) }asta cinco meses, para ef t rata_
miento 6- ( Irar ina de carhc y h-, jesos, densidad baja):

2- crdf ica de crecimiento (p,/edad) hasta cinco meses, para et t rata_
m i e n t o  6 .

3. crdf ica de crecimiento (rTledad) para la baba que mds crecro en
c i n c o  m e s e s .

4. cr: i f ica de crecimjento ipledad) para la baba que mds crecro en
cinco meses -
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SUMMARI

With the cL'jecLive of contributirrg to the devefopmeDt of
diagnost ic nethods for use in the cl in ical  t reatment of
crocodl l ia les kept in capt iv i ty,  a study was macle of a 15-year
ofal  male kept with eight others in an exhibi t ion pen in the
zoo. Data f iefe col lecteal on the animal,s cl in ical  history
a n d  e x a m i n a t i o n ,  a r d  b l o o d  s a m p l e s  t a k e n  f o r  h e n a L o l o g i c a l
studies. ln oraler to establ ish henatologial  reference
standards, blood samples l rere also taken from the eight other
animals. Cl inical  exaf idnat ion of the affected animal showed
lethargy, lesions in di f ferent parts of the body and signs of
d e h y d r a t i o n .  B l o o d  a n a l y s i s  s h o w e d  l e u c o p e n i a  ( 1 1  x  1 0 3 , / u l ;
basel ine values: 12-31x103/ut)  a, j"  to a lymphopenia l2xt j3/vf t
b a s e l i n e  v a l u e s :  4 - 1 6 x 1 0 3 / u I )  a n d  e o s i n o p e n i a  ( O . 1 x t O 3 / u r t
b a s e l i n e  v a l u e s :  0 . 6 - 2 x 1 0 3 l u 1 ) .  H e m o g f o b i n  o v e r  t h e  s u p e r i o r
b a s e l i n e  v a l u e  ( 1 0  g m l d l ;  b a s e l i n e  v a l u e s :  6 . 5 - 9 ' 8  q m l d l )  r  V G M
a n d  H G M  s l i g h t l y  r a i s e d  ( V G M :  4 7 5  f l ,  b a s e l i n e  v a l u e s :  2 9 9 - 3 6 2
f f ;  H G M :  1 4 4  p g . ,  b a s e l i n e  v a l u e s :  8 3 - 1 1 5  p g )  .  T h e  a n i n r a l  w a s
slaughtered and the fot lowing results found on post-morten
examinat ion: hydropericard and gastrol i ths- As nicroscopj.c
f indings: Hial inizat ion of the cardiac miof ibr i l les anal fat ty
degenerat ion of the l iver.  pseualomona aeruoinosa was isofated
from heart ,  l iver lunq and kialney t issues. An attempt to
isolate leptospires from the kidney gave neqat ive results-
Negat ive results were also obtained fron tesi  for gastrointest inal
and blood parasi tes- A1I these f indlngs took us to the diagnost ic
ofcacbexia from inanit ion, due to hierarchy and terr i tor: ia l i ty
probfems bet\ ,{een the caimans.
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lntroaluccion

La explotaci6n i rracional a nivel  nunt l ia l  de los crocodi l idos en general ,
ha l levado a pel igro de ext inci6n a muchas especies, por Io que en ta
actual idad se hacen esfuerzo por balancear los factores que inf luYen
sobre su al ini i rnica poblacionaf- Hoy en dia las babas (caiman crocoditus)
abundan en afgunas zonas de Venezuela y en ot las alonde anter iormente
habitaban ba sido parcialmente ext inguida (sei jas, conunicaci6n trErsct l€-I ,
19e4) .

Los trabajos que se l levan a cabo actualmente en var ios paises consisten
nayorrnente en reproducir  crocodif idos en caut iver io.  reintroalucienalo un
cierto porcentaje de las cr ias al  estado si lvestre en zonas protegidas
como parques nacionafes, reservas de fauna y haciendas conservacioni stas .
otro porcentaje de estas cr ias se ut i l izan para la explotaci6n de su
cuero y carne,

EI manter,er animales de estas especies baio sistema ale explotaci6n
extensivos e intensivos, acarrea problemas sanitar ios que aleben ser
estudiados para poder tomar las adecuadas neal idas prof i lSct icas y
mantener animafes saludables, logrando su 6ptino crecimiento y reproatuccicn-

con Ia f inal idad en pr iner fugar ale tratar de establecer un sistema que
faci l i te e1 diagn6st ico de enfermedades en estas especies, y en segundo
lugar lecopi lar datos cl in icos y patof6gicos de crocodi l idos mantenidos
en condiciones de caut iver io,  se efectu6 un estudio de la poblaci6n de
9  b a b a s  d e l  z o o l 6 g i c o  d e  L a s  D e - t i c i a s  e n  r { a r a c a y .

Mater iafes v M6todos

Animales: Una baba (c- crocodi lus) de aproximadamente 15 af ios de edad,
macho, co!1 signos de caqudxia, fue evaluaala cl in icanente. Paralelamente,
8 animales cl in icamente normales (5 hembras y 3 nachos 5 afros) que
cohabitaban en ef mistro ambiente fueron considerados como controles-

Dieta: I -as babas son al imentadas 3 veces por semana nna vez aI dia con
ratones blancos/ pol lo picado crualo y carne de burro picada. Debialo a
problemas de jerarquia entre los aninales, ]a comiala es colocada en
forma dispersa en una zona del estanque-

ambiente: El  i i rea de exhibici6n ocupada por las babas consta de un
e s t a n q u e  c o n  u n a  s u p e r f i c i e  d e  5 8 . 3 2  m 2 . ,  c o n  0 ' 3 5  m .  d e  p r o f u n d i c l a d  v
con una capacidad aproximada de 20 m3. de agua- l ,a zona de t ierra
f i rme es de aproxinaalamente 96-48 m2. de superf ic ie con dreas soleadas
y parcialmente sombreadas.

condiciones cl im. i t icas: La recolecci6n ale 1os datos se real i26 durante
e f  m e s  C e  a b r i l  d e  1 9 8 4 .  L a  t e m p e r a t u r a  n e d i a  d e  l a  z o n a  e s  d e  2 4 - 6 o c -

Evaluaci6n del animal problema: La baba con signos ale caqu6xia se 1e
pract ic6 un examen cl inico, eximenes hematol6gicos y fue poster iormente
;acr i f icada. Se real izaron ex: imenes histopatol6gicos, bacter iol6gicos
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Hematologia:  La recoleccidn de sangre en eI  animal  enfern6 sF hF. . r - i - . i
despuds det degoflamiento, conservii;dose ." t"r." 

-ioii- 
i ir '"""i., i".-:n:l

Becton-Di cki  nson, Rutherford, NJ).  previo al  alegol lamiento se efectuaron
varios intentos ale recolectar la muestra por venipunctura de ]os vasos
caudales. vena yuguta!,  arterra car6t ida y por punci6n caral iaca, tos
cuales resultaroh infructuosos. AI resto de loi  animales (n_8 controles)
se 1es recolect6 sangre pol amputaci6n de ta porci6n distal  de uno de
los dedos de cualquiera ale los c\ratro miembros, a nivet ale 1a uni6n de
1a falange ter lninal  y ta ufra (Erye, Ig77l,  seguido de un masaje por espacio
de 3 a 5 min. Se ut i f iz6 este mdtodo por su seme;anza con et ut i l izado
en 1a baba problema (traumil t ico),  ademiis de ser s6nci l lo y pract ico. Esto
fue reaf izado con la f inal idad de establecer valores cont ioles i le
referencia. I ' rot is:  fa t inci6n ate los extenal idos ale sangre se real iz6
con colorante de Wriqht. ,  Contaje celutar:  pr imeramente Je real iz6 un
contaje total  de c61u1as nucleadas (er i t loci los, Ieucocitos, plaquetas y
celulas no ident i f icables o nr lc leos t ibres) ut i l izanato fa mc*61^di.previamente descrira (schalm dr al, 1e7ai ;.;;-;t-;;;i.J; fl i! i-e'!-qrau"ro=
blancos con el  di luyente de Truck- La di fuci6n empleaai fue ate 1:100.
EI contaje di ferencial  retat ivo (porcentaje) de cdiulas nucleadas (er i t roci to6,
leucocitos, ptaquetas, c6tulas no ident i f icables o nicleos t ib ies) se
real izo a travds del f rot is te6ido, para to cual se contaron un totaf ale
600 c61u1as-- El  mismo pr incipio fue ut i t izaalo para establecerel  di ferencial
r e l a t i v o  d e  l e u c o c i t o s  ( n e u t r 6 f i l o s ,  l i n f o c i t o s ,  m o n o c i t o s ,  e o s i n 6 f i f ; s ;
heter6f i los y bas6f i los) con la excepci6n de haber sido consideradas solo
ruU ce Lulas. Los valores absol\r tos de cada total  de cdlulas nucleadas al
igual que cada total  de tos al iversos t jpos de ]eucocitos, fueron poster ior_
mente calculados en funci6n de los respect ivos valores relarrvos-

El volumen globular medio (VGM), la henoglobina gtobular media (HGM) y
Ia concentraci6n de hemoglobina globular media (aHGM) fueron catculados
c o m o  p r e v i a m e n t e  s e  h a  d e s c r i t o  ( s c h a l m  e t  a 1 ,  1 9 7 5 ) .

Para Ia determinaci6n de ta }emoglobina se ut i l iz6 i rD ki t  et  cual se
basa en e1 n6todo de 1a ci  anonetahemoglob jna -  Et hematocr i to se determi6
p o r  e 1  m 6 t o d o  d e  m i  c r o h e n a t o c r i  r o  ( S c h a t m  e t  a t .  1 9 7 5 ) .

El f rot is sanguineo fue evatuaalo para evidenciar hemopari is i tos. La baba
enferma se sacr i f ic6 mediante desangrado por deqol lamiento- .Se efectu6
1a evaluacl6n macrosc6pica de tos 6iganos de la caviatad toraco-abdomin al  .
Para los- exi imenes histopatol6gicos se tomaron muestras de coraz6n,putm6n,
r i f ron e higado y se conservaron en formol (102) -  Tambidn se tomaron
muestras ale los 6rganos previamente nombraalos para estudios bacteriol6cricEs,
Ios cuales se efectuaron siquiendo una metodologia de aislamiento de
germenes aerobicos exclusivamente. Las muestras se procesaron de acuerdo
a metodos standards previamente descri tos (Kinq, 19?2) -  para el  ais la_
m i e n t o  d e  L a p t o s p i r a  d e l  r i n 6 n  s e  e f e c t u 6  c u l t i v o  e n  m e d i o  a l e  F f e t c h e r -
El cul t ivo fue incubado a loc" durante 6 semanas ]uego ate tas cuales se
inocularon hamsters por via i  ntraperi  toneal .  AI cabo de 20 dias se
sembraron fos r i f rones de los hamsters en me(l io de Fletcher.  Los cutt ivos
se observaron periodicamente por espacio ale seis semanas.

Parasl tologia: E1 contenido intest inat fue sometialo a un tavado en un
tamiz Ne 100. con la f inaf idaat de visual izar par i is i tos aalul tos en el
tamizado (microscopio estereosc6pi co) ,  (Unitest systen, Bio_Dynamics,
Indianapol is,  Inal iana - Stanatard Test-Sieve, ASTM 1t-70) -  (Motales y pinto,
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1977),  ademes se efectu6 un examen de Wil l is para la observaci6n ale
huevos ale pardsi tos. Se hizo un frot is de1 raspaalo de la nucuosa
intest inal  para poner en evidencia posibles pari is i tos adheridos a el la-
Los estudios his topatol6qi cos ,  microbiol6gicos y parasi tol6qlcos fueron
real i?ados en el  Tnst i tuto de lnvest igaciones Veter inar ias (FONAIAP,
C E N I A P ,  l r i n i s t e r r o  d e  l q r r c u l t u r a  y  . r i a ,  I v a r a . a y ) .

Resultados

l l istor ia y Examen cl inicos: I ,a baba problema present6: letargia,
anorexia, p6rdida de peso, her idas en eI hocico y cueIIo, adem:is signos
de deshidratacidn como fueron escanas secas y ojos hundidos. La
temperatura corporal  fue de 34.5oC. Fs necesario seialar que aI animal
Ie fal taban varias falanges en algunos de sus miembros, desde su l leqada
al zool6gico hace t2 affos- La temperatura promedio de las babas con-
t r o l e s  f u e  d e  3 3 . 8 ' c .  ( r a n g o  3 3 . 6 - 3 4 . o ' . . ) .

Hematologia: l ,os valores hematol6gicos controles obter i idos en este
trabajo se presentan en 1a Tabla I  conjuntamente con fos ale la baba
enferma. Los promedios y rangos controles para cada pari imetro fueron
establecidos ut i l izando siete babas cl in icamente normales de las 8 ini-
c ialmente consialeradas, debido a que una de el las presentd her€tozoarios-
I ,os valores henatol6qicos hal lados en e1 anlmal enfermo revelaron:
leucopenia (disminuci6n de leucocitos) alebiala a una moderada l infopenia
(dlsminuci6n de l infoci tos) y a una Foderada eosinopenia (disminuci6n
de eosin6f i los)t  hemoqlobina por encima del valor superior del  ranqo
VGM y HGM l igeranente aumentadas. El f rot is result6 negat ivo a hemo-
p a 1 6 s l t o s .

Histopatologia: como hal lazgos macrosc6picos post-mortem se observ6:
contenido l iquido rnal ol iente, de color achocolatado, adends de gastro-
l i tos en la camara anter ior del  est6maqo, los cuales ocupaban una cuarta
parte de la capacidad de1 mismo, Es necesario seiafar que 1a apariencia
macrosc6pica de ta mucuosa estomacal era normal- Los cuerpos extrafros
consist ian en: un trozo de aluninio, una pequefra copa de pl?ist ico, una
semil la ale mam6n y var ias piedras. Ademiis se observ6 hidropericardio.
Los fnicos hal lazgos microsc6picos signi f  icat ivos f \ reron degeneraci6n
qrasa def higado e hial in izaci6n de las miof ibras cardiacas. EI resto
de las muestras de visceras remit idas presentaron una histologia normal-

Bacter iologia: Pseudomona aeruoihosa fue aislada de higado. coraz6n,
pulm6n y r i f f6n. El  intento de aislamiento de leptospira a part i r  de
r i i6n fue negat ivo.

Parasi toloqia: Todos 1os proceal imientos efectuados con e1 proposito de
observar paresi tos y/o huevos gastrointest inales al ieron resultados nega-

Discusi6n

lndependlentemente det caso cl in ico que se perslgue abordar,  existe un
minino de procedimentos que aleberia seguir  el  c l in ico preocupado (Tasker,
1976) .  Esto t iene como f inal idad evi tar en retrospect iva los errores
conet ialos por omisi6n. De acuerdo a este punto de vista la base de alatos
i n i c i a l e s  d e b e  i n c l u i r  h i s t o r i a  c l i n i c a ,  e x a n e n  f i s i c o  y  d e  l a b o r a t o r i o .



En la exbibici6n de babas en el  , ,Zool6qico Las Det ic ias" permanecian dos
machos adultos de aproximadamente el  mismo tanaf io,  el  macho problema de
1.80 m- ale largo total  (LT) con 30 kg, pv y eI macho dominante de 1-?5 m.
1,T con 35 kg. pv, conjuntamente con otros dos machos ale rnenot tamaio
( 1  y  1 . 5  m  L T )  y  c i n c o  h e n b r a s  ( d e  u n  p r o m e d i o  d e  t - 4  m .  L T ) .  E n t r e
estos dos machos de mayor tamaffo exist ian cont inuos enfrentamientos
quedando siempre en desventaja y herida la baba problema, esto ocutr ia
por la fal ta de espacio suf ic iente que huviese pernr i t ido la fuga de la
baba int imiClada. Paulat inamente esta utt ima dej6 de entrar at estanque,
l legando al  extremo, dos meses antes de ser sacr i f icada, ate l )ermanecer
en el  mismo si t io en una act i tud tet : i rgj-ca fuera de1 agua, sin al imentar_
se. Ef otro maclro considerado por nosotros como el  dominante se compor-
taba normalmente -  En C. crocodi lus, en condiciones si lvestres
peleas sino int imidaciones del macho alominante sobre los alemiis nachos,
los cuales pueden huir  o sumergirse en eI agua- En ocasiones el  macho
alominante logra morderles la punta de la cola en la huida- Esto ocuffe
especialmebte en 1a 6poca reproduct lva {Staton y Dixon, 197?).

seqin Blake (1974) una causa de pelea en crocodi lus ni lot icus
verio ocurre en el  momento ale la al imentaci6n. fsta causa es descartaala
como motivo de enfrentamento en el  grupo de babas estudiado, ya que ef
al inento se les sur i in istra esparcido en una zona deI estanque y nunca se
observaron peleas a Ia hora de Ia al imentaci6n. La causa de entrenta
miento entre estos dos animales se debi6 a problemas de jerarquia y
terr i tor ial idaal.  Una conducta simifar es descr i ta por Joanen y Mc Nease
(1979) en AulSelgr ndssissipiensas en caut iver io,  donde expt ican lo inade-
cuado de mantener dos machos doninantes en un estanque. En esta especie
fa mayor causa de mortal iCad en caut iver io son fas peleas.

La metoalologia para el  exanen f is ico que se sique en mamiferos no es
v a t e d e r a  e n  r e p t i l e s .  E r  e s t a s  e s p e c j e s  t a  o b i e r v a c i 6 n  t i e n e  m u c h a
i m p o r t a n c i a  n o  a s i  l a  a u s c u l t a c i d n  n i  ] a  p e r s e c u s i 6 n  ( F o w l e r ,  1 9 8 0 )  .

Las temperaturas tonadas en los aninales cont ioles a una misma hora det
d i a  ( 1 1 : 0 0  1 2 : 0 0  b )  o s c i l a r o n  e n t r e  3 3 - 6 - 3 4 - o . c .  L a  b a b a  e n f e r n a ,
que permanecia fuera del agua a toda hora del dia,  mostr6 una temperatura
0 . 5 o c .  p o r  e n c i n a  d e l  v a l o r  s u p e r i o r  d e l  r a n g o  ( 3 4 - 5 . C )  -  S t a t o n  y  D i x o n
( 1 9 7 5 )  r e p o r t a r o n  t e m p e r a t u r a s  m : i x i m a s  d e  3 3 . c  e n  c .  c r o c o d i r , l <  r ^ h i . r : c
e s t d s  d u r E r L F  r a  6 p o c a  d e . " q " i " - " " ; l  i i . ; ; ; " ; ; ' ; i . ; : - ; . ; i  ; ; ; i ; ; :
r io,  wal lach y Boever (1983) ref ieren como tenperatura corDoral  mi ix ima
6 p t i m a  e n  A .  m _ ! € - g _ r _ E - : j _ p j _ e - ! , s i s ' l q " c .  y  u n a  r e m p e i a t u r a  a l L a ; r j t i c €  d e
3 9 0 c .

F n  l o s  r F p t L l e s  s e  h a  d i c h o  q L r e  n o  p u e d e n  v a r i a r  s u  t e n p e r a r u r a  p o r  m e c a -
nismos propios, por 10 tanto no pueden proatucir  f iebre (  Re ichenbach_Kl inke ,
197?) .  Este autor observ6 que en caso de malestares o infecciones en
lagartos, estos buscan si t ios con temperaturas mis elevadas, tratando de
Iograr:  un mejoramiento de su estado f is ico.

E n  e f  t r a n s c u r s o  d e I  t r a b a j o  s e  u t i l i z a r o n  v a r i a s  t 6 c n i c a s  p a r a  1 a
obtenci6n de sangre en animales mayores de 1 rn LT- La ut i l izaata en ef
anlmal enfermo, el  degol lamiento, no deja de ser una t6cnica con muchas
d e s v e n t a j a s :  l )  c o n . L l e v a  e l  s a . r i t i . i o  d F I  c s p e c . i m e n :  2 )  i m p o s i b i l i t a
como consecuencia el  seguimiento de ]a enfermedad y la apreciaci6n de
1a efect iv idad del t ratamiento apl icado. En nuestro caso fue necesario
usar este metodo en vista de que los intentos por usar otras tdcnicas
como fueron: Ia punci6n cardiaca, de 1os vasos yugulares y arter ia
c a r o t  i  d a ,  f u e r o n  i n f r u c t u o s o s -



Ef segunalo mdtoalo usado en el  t rabajo, fa amputaci6n de la porci6n
distal  de uno de los Cledos de cualquiera de fos nlenbros poster iores
( F o w l e r .  1 9 7 8 r  F r y e ,  1 9 7 7 ) . r e s u 1 t 6  t e n e r  v a r i a s  v e n t a l a s :  1 )  p r d c t i c o ;
2) senci l lor 3) requiele un nr inimo manejo del animaf,  considerando que
fos animales de este estudio superaban los 20 kg pv. Las alesventajas
son: l )  por ocasionar trauma vascular se proaucen artefactos como son
camblos en la morfologia normal de algunas c€lulas sanguineas y dismi-
nuci6n del nimero de plaquetas por act ivaci6n de los procesos ale
coagufaci6nr 2) obtenci6n ale pequef ios volunenes de sangrer 3) afecta
Ia estdt ica de1 animal.  sobre todo er1 extracciones de sangre ser iada-
Frye (19?7) recomienda esta tdcnica para 1a obtehci6n ale sangre en
pequeios rept i les, Iogr i indose extraer hasta 0.5 ml.  de sangre. En eI
p r e s e n t e  e s t u d i o  o b t u v i m o s  h a s t a  1 . 0  n l .  a l e  s a n g r e .

Es importante sefralar que existen otras tdcnicas ni is indicadas como por
elemplo: punci6n cardiaca (babas Juveni les) r  punci6n ale la vena yugular,
arter ia cal6t lala y, /o vasos caudales (en aDinrales ale mayor tamaio) (Frye,
19??r corzula 1976).  pudimos conrprobar que en animales nayores ale 20
kg pv. se necesitan agujas para anestesia epidural  con miis de 2.5 pul-
gadas de longitud y de cal ibre 20, que resistan la penetraci6n de la
piel .  y Ia gran masa rTruscufar,  para poder asi  lograr la punci6n de los
vasos caudales. Mas adn, algunos autores (Brazait is y watanabe, 1982) han
reportaalo el  uso de ul trasonialo para lograr una pronta canaf izaci6n de
los vasos sanguineos? evi tando asi  repet idas punciones y traumatismo
t i s u l a r .

Actualmente no existen trabajos refer idos a valores hematol6gicos de
babas en caut iver io.  Se real i26 un intento de establecer valores
controfes de referencia para conparax los obtenidos en la baba afectada
motivo ale este trabajo.

E1 gran problema con que cuenta la hematologia ale aves y reptifes es
que el  nfcleo de los er i t roci tos no es destruido por los al i luyentes
usaalos en el  contaje ale ]eucocitos de mamiferos (alain,  1929; saint
Girons, 1970) -  a pesar de esto han exist ialo reportes que seialan el
uso de estos di luyentes en Ia hematoloqia ale aves (Magath e Hiqqins,
1934) -  ouizr is uno de fos pr imeros intentos real izados para tratar de
obviar este problema (Blain. 1928) fue establecer una relaci6n numdrica
eri t roci tos: leucocitos a trav6s alel  f rot is tefr ido (ndtodo indirecto) -
Debido a la no disponibi l idad del al i luyente adecuado (di luyente de
Shaw) (ot is,  1964) y a la urgencia de procesar fa muestra de la baba
problema, nos 11ev6 a fa ut i l izaci6n de di luyentes de sangre ale
maniferos y como consiguiente mdtodos ini l i rectos para la real izacidn
de los contales celulares. Nosotros estamos conscientes que estos
rn€todos indirectos cuentan con un gran margen de error.  Es asi  como por
ejempfo Magath e Higgins (1934) seffalan un coef ic iente de var iaci6n de
u n  1 9 . 6 e n  e t  m d t o a t o  i n a l i r e c t o  e m p l e a d o  p a r a  e s t a b l e c e r  e l  t o t a l  d e
leucocitos. Est i i  de rni is seialar que eI mdtodo mis exact.o para efcontaje
celular en aves y rept i les es e1 mdtodo directo (Bfain. L92at Q|uay,1974).

La inf luencia de tas var iaciones cl in i i t icas y, /o ambientales sobre fos
valores henatol6gicos de rept i les es muy controversial  (Duquy, 19?0t
Ramirez et al ,  1975, 1978).  La real izacl6n ale este trabajo ocurr io a
una misma hora del dia,  alurante una misma 6poca del afro y en un
periodo corto de t iempo, por 10 que consideramos que estas var iables no
afectaron los resuftados.
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Por otra parte algunos autores coinciden en sef ialar que no existe
diferencia signi f icat iva en los valores hematol6qicos estabteciatos entre
macbos y hembras en algunas especies de rept i tes incfuyendo al  C- crocaditus
( E n g b r e t s o n  y  P u t c h i n s o n ,  l o ? 6 ;  R a m i r e z  e t  a ] ,  l . ? 8 )  -  

- L a  
t a b l a - t -

representa Ios datos combinados de 3 machos y 4 hembr:as (rangos controles) -

A1 conparar 1os resuftados previamente establecidos (Ramjrez et al ,  19?8)
en animales no parasi tados de la misma especie con aquel los obtenialos en
el presente estudlo, podemos seialar que muchos de sus promeal ios se
encuentran dentro ale nuestros rangos controtes (Tab1a T),  tales como
indlces er i t roci t icos (vcM, HCM, cHcM), nr imero de gl6butos rojos y btancos,
hemoglobina y hematrocr i to.  A di ferencia, el  nr imero promeal io de plaqr:etas
(machos 159.000/u1. lembras 164000/u1) se encuentra * i rv po. et tc ima o"r
valor superior de nuestro ranqo. Con respecto al  di ferencial  de blancos,
podemos decir  que sofo se asemeja en 1os rangos porcentuales de monocitos.
segmentados y bas6f i los, A di ferencia atel  t rabajo de Ramirez et al  (19?8)
en el  presente estudio no se encontraron formas j6venes de neutr6f i los-

En el  contaje di ferencia] ale ]eucocitos de este trabajo se consideran tos
s i g u i e n t e s  t i p o s  c e t u l a r e s :  l i n o f o c i t o s ,  m o n o c i t o s ,  n e u t r 6 f i t o s ,  b a s 6 f i f o s ,
e o s i n 6 f i l o s  y  h e t e r 6 f i l o s -  F r y e  ( 1 9 ? g )  h a  s e f r a l a a l o  e s t a  c l a s i f i c a c i 6 n
como vdl ida en la henatologia ale rept i les, En ta actual idad no existe
una unidad de cr i ter ios al  respecto- por ejemplo Sain cirons (19?0) no
c o n s i d e r a  e n  s u  c f a s i f i c € c i 6 n  a  t o s  h e t e r 6 f i c o l o s ,  y  p o r  e l  c o n t r a r i o
c i t a  e n  s u  l u g a r  a l  a z u r 6 f i l o .  F e p o r t e s  m d s  r e c i e n l e i  ( t f a t e o  e t  a l , 1 9 g 4 )
sobre ef A- mississipiensis concluyen que son 5 tos t ipos celulares ate Ia
s e r i e  b l a n c a :  l i n f o c i t o s ,  m o n o c i t o s ,  b a s 6 f i l o s ,  e o s i n 6 f i l o s  y  h e t e r 6 -
f i los. Esta { l t in 'a especie de crocodit idos es quizi is de ta cuat se t iene
mayor informaci6n hematol6gica (Duquy, 1970t Frye, 19?8)- De acuerdo a
valores henatol6giccs previamente establecidos para estos aninales, tafes
p a r a m e t r o s  c o m o  h e m o g l o b i n a  ( 5 - 9 - 1 2 . 0  q / d t ,  F r y e ,  1 9 ? 8 )  ,  h e n a t o c r i t o
l 2 o - 3 o %  -  F r y e ,  1 9 ? 8 - ) ,  n i m e r o  + e  s l o b ; l o s  r o j o s  ( 6 . 1 8 - 1 a . 9  x  t o s l u r
- D u g u y ,  1 9 7 0 ;  F r y e ,  1 9 7 8 ;  3 . 8 4  I  B - 7  x  1 0 5 / u t  _ M a t e o  e t  a I .  1 9 8 4 ) ,  n ( m e r o
de heter6f i los (54.72 -Mateo et a] ,  1984) ,  son simitares a los establecidos
e n  e l  p r e s e n t e  e s t u d i o .  P o r  e 1  c o n t r a r i o  d a t o s  r e f e r e n t e s  a I  n d m e r o
t o t a ]  d e  g l o b u l o s  b t a n c o s  ( 6 . 4 - 1 0 - 2  x  1 \ 3 / u r  _ r r y e ,  1 9 7 8 ;  6 - 4  I  2 . 9  x
r u - , / u l  - M a t e o  e t  a I ,  1 9 8 4 ) ,  s e  e n c u e n t r a n  p o r  d e b a j o  d e l  v a f o r  i n f e r i o r
d e  n u e s t r o  r a n g o .  ( V e r  t a b l a  T ) .

El numero de g16bulos rojos, el  hematocr i to y la henoqlobina de ta baba
enferma estuvo comprendido dentro def rongo control  (Tabla I)  .  Ct inica-
mente la baba present6 signos de deshidrataci6n 10 que nos conduce a
pensar la posibi l idad de una anemia Fnmascarada por una hemoconcentraci6n .
La clar i f icaci6n de este punto hubiese estado atada por una hi lErproteineda
o por un incremento de la gravedad especif ica de la or ina (Tasker,  1978)
valores ambos con fos cuafes no contamos.

No encontramos una expl icaci6n al  increnento del VGI9 y HGM. De haber
signif icado este incremento una respuesta a una probable anemia ( y como
consecuencia aI aumento deI nr imero de fotnas j6venes de er i t roci tos) et
lncremento de1 VcM creemos que hubiese estado relacionado con e1
d e c r e m e n l o  d e l  C B G M  ( s e a r c y ,  1 9 7 6 ) .  E s t e  u l t i m o  v a l o r  r e s u l t d  e s t a r
comprendido dentro deI rango control-
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]ABLA I

CONTROLES MBA PROBLE},IA

RANGO

Hcr (5)

Hb (q/dr)

Plaquetas

cR (ccl x ro5/ur )
vcx (ft)
HGM (pg)

CHCH (s/dI)

cB (cel  x lo3/ul)

2 3 - J 3

6 . 5  -  9 , 8

2.200 - 20.140

7  -  I l

299 - J62

83 -  l r5
2 7 - ) 4

1 2 - l l

o-2
o-  8

4 -  1 6

t z -7J

0 -1

0 -  5

0 .6  -  2

5 - r8

2 t -64

o-2
0  -  1 l

r l - 55

740 - r.r45

28
8 .5

r0 .620

9

321
98

JO
23

0 .8

l l

47

0 . 4

I

I

6

9

J9

0 . 7

4

-25

9tI

l l

IO
0

7
4 t5

144
lo

l1
0 .4

4

2

l9

0

0

o.1
I

7

70

I

I I

3 5

740

fEuT (cel x lo3/ul)
(s)

LINF (cel. x lol/ul)
(5)

HoN. (cer x lo3/ul)
(r)

Eos (cer x rol/ul)
( $ )

r fT (cel  x lol / l l )

(s)

845 (cel x rol/ul)
(s)

cel no ldent.

(cel  x lol /ut)

ccl nuc totales

(cet x lol /ul)
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El valor absoluto en e1 al i ferenciaf de c31u1as blancas se ha venido
consideranalo durante f i ruchd t ienpo en la nedicina veter inar ia ale mayor
signif icacion en la interpretaci6n cl in ica alel  leucograma (Sctratm ; t
al ,  19?5).  La baba afectada present6 en et hemogram; leucopenra
debido a una l infopenia y a una eosinopenia (Ver Tabla I) .  La inter_
pretaci6n previa alel  leucograma se efectud en funci6n ale los vafores
absolutos -  En mamiferos domdst icos, I infopenia y eosinoDenia
usuafmente son reftejos de un stress sist6; ico ae enfermeaaa ( i .  e.
cort icoides end6genos) (prasse y Duncan, 19?6) -  En este caso henros
extrapolaalo datos existentes en 1a interpretaci6n cl in ica det leucograna
de mamiferos domdst icos a rept i les, debido a que en la actual iatad
carecemos ale datos exclusivos de esta especie. Debemos tambi6n sef ialar
que el  leucograna no es un arma diaqn6st ica per-se. Debe tratar de
interpretaxse a Ia Iuz del examen cl inico (prasse y Duncen, 19?6) .

como es bien sabido eh ef t ranscurso de1 proceso ale coagutaci6n (en este
caso generado por trauma vascufar producido por alegol lamiento o por
reseccion de una porci6n de] dedo) 1as plaquetas Juegan un papel
act ivo en la formaci6n del t rombo conjuntamente con algunos gl6bulos
blancos y f ibr ina (Harker,  19?4) -  Luego de aalherirse a la pared
v a s c u l a r ,  l a s  p l a q u e t a s  l i b e r a n  s u s t a n c i a s  a c t i v a s  ( i . e .  A D p )  q u e
tambi6n contr lbuyen a la formaci6n de1 co6qulo hemost i i t ico (Dodds, 19B0).
Es por estas razones que eI contaje ale plaquetas reat izado en el
presente estudio, no es representat ivo del ndmero de ptaquetas en sangre
circulante. Ademiis es 16gico suponer que Ia morfologia de las c6ttr ta;
sanguineas se ver ia afectada en ef intento de recolectar sangre poster ior
a la injur ia vascular,  aI  ocurr i r  su extravasaci6n a trav6s de una red
const i tuida por el  t rombo- La presencia ale un gran nimero de n, jc leos
l ibres y/o cdlulas no di ferenciaalas const i tuyen una alesventaja de los
mdtodos de recolecci6n de mlrestra de sangre empleados.

c o m o  h a  s i d o  a n o t a d o  p o r  v a r i o s  a u t o r e s  ( s c h e r p n e r ,  1 9 8 0 ;  F o w t e r , 1 9 7 8 ;
G o r z u l a ,  c o m u n i c a c i 6 n  p e r s o n a ] ,  1 9 8 4 ;  S t a t o n  y  D i x o n ,  1 9 7 5 )  ,  t a  p r e s e n c i a
ale piedras, semil las y palos es comrin hal lazgo en elevado porcentaJe de
autopsias ale crocodi l ia los en condicj .ares si lvestr .es.

La funci6n ale los gastrol i tos (cuerpos extraffos en el  est6maqo) no ha
s i d o  a r i n  d i l u s i d a d a .  G o r z u t a  ( c o m u n i c a c i d n  p e r s o n a t ,  1 9 8 4 )  c o n s j d e r a
que posiblemente estos ayudan a tr i turar 1os at imentos mds aluros como
pequeios mamiferos y crust6ceos. Gorzula (1978) seiala una nayor
incidencia de gastrol i tos en los animales que contenian en sus est6maqos
huesos, peces grandes y cangrejos, que en aqueltos que presentaban restos
ale al imentos mas blandos, como renacuajos y pequefros anf ibios. por et
contrar io,  otros autores no est6n de acuerdo en sefralar esta funci6n,
ya que consideran que eI est6mago de los crocoal i l idos no se asemeja al
est6mago muscufar de las aves, debido a que su pared es distensible y
no t iene revest imiento interno cut icular,  Dor lo tanto no Duede tener
f u n c i 6 n  a b r a s i v a  ( f o w l e r ,  I o ? 8 )  .  s c h e r p e n e r  { 1 o 8 0 )  c o n s r d e r a  q u e  I o s
gastrol i tos br inalan estabi l izaci6n en eI agua. Igualmente Brazait is (1969t
plantea el  cambio en la gravedad especif ica causado por estos art iculos
no digeribles, permite a1 animal permanecer sumergido en eI fondo de
fuertes corr ientes de agua- Por 1o tanto podemos seffalar que la presencia
de cuerpos extraffos en est6nago es def ini t ivamente cuest ionable.
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si  1a relaci6r l  con algin proceso f is iol6gico no ha podido ser establecida,
1a presencia de gastrol i tos pudiera correlacionarse con pica o malasia,
especialnente si  los animales han pasado larqos periodos de inanicion,
como en la 6poca Ce sequra'

Lo que pual iera parecer f is iol6gico en aninales en estado si lvestre, se
transforma en un problema patol6gico en animales en caut iver io (wal lach
y Boever,  1983) .  Es asi  como 1os objetos extraffos (gastrol i tos) encon'
trados en crocodi l ralos rnantenidos bajo estas condiciones, son ref lejo alel
contacto de estos aninales con eI hombre ( i .e.  pelotas, monedas, botel las
de vidr io),  y que debido a su forma, tamafro o nater ial  causan dafro aI
tracto gas trointest ina 1 ,  or iginando diversas s i  ntomatologias ,  como
desde regurgutaci6n, y abultarniento corporal  hasta la muerte-

En el  caso part icular de Ia baba autopsiaala en ef presente trabajo, no
puede af i rmarse que lo encontrado en e1 est6nago sea un hal lazgo pato-
16gico, en vista de que fa mucosa estomacal no rnostraba camblos macros-
c6picos, y su sintomatologia no coincide con Ia encontrada en estos
casos- No podemos alescartar la posibi l idad ale que 1a baba problema,
haya ingerido estos cuerpos extraffos, debido a que eI nacho dominante
por problemas de terr i tor ial idad no permit ia su l ibre acceso af af i t rento-
Esto no se podre rebat ir  hasta que se compruebe ]a base f is iol6gica de
I a  i n g e s l r 6 n  d e  c u e r p o s  e x t r a f r o s .

Los hal lazgos histopatoldgicos macrosc6picos de hidropericardio y micros-
c6picos de deqeneraci6n grasa del higado e hial in izaci6n de las miof ibras
cardiacas han sido previanente asociados a procesos de alesnutr ic ion
(Jubb y (ennedy, 19?3) .  con respecto a la degeneracion grasa, existen
autores que la seialan como conUn hal]azqo en autopsias ale tortugas y
l a g a r t o s ,  n o  a s i  e n  o t r o s  r e p t i l e s  ( K 1 o s  y  L a n g ,  1 c ? 6 )  .

Pseudomonas SI han sido aisladas tarto de rep! i les er l fernos .omo en los
c l i n i c a m e n t e  s a n o s  { B e e h f e r  y  S a u r o ,  1 9 8 3 ;  K I o s  y  L a n g ,  1 9 7 6 ;  w a l l a c h  y
B o e v e r ,  1 9 8 3 ) .  ( J a c o b s o n ,  1 9 8 0 )  a n o t a  e l  a i s l a m i e n t o  d e  P s e r j d o m o n a s
asociada a Tr ichosporum, en hematomas atr ibuidos a combates nac\o-Inacho
en lagartos, en los que esta bacter ia produce una sept icemia con pocos
s i q n o s  c l i n i c o s  d i s c e r n i b l e s .  F n t r e  e s o t o s  s e f r a l a :  e s c a m a s  h e n o r r . t g i c a s ,
letargia, anorexia y convulsiones antes de morir .  Ademits -axisten otros
r e p o r t e s  ( J a c o b s o n ,  1 9 8 0 ;  K l o s  y  L a n g ,  1 9 ? 6 t  R e i c h e n b a c b - K l i n k e  '  1 9 1 1 t
Wallach y Boever,  1983) que asocian las Pseualomonas con estomati t rs
u l c e r o s a ,  p n e u n o n i a s  y  a b c e s o s  F n  v a r i a s  F s : e c i e s  d e  r e p t l l e s .

En et caso de ]a baba problema se ]oqr6 aislar Psaudonona aeruqirosa de
coraz6n, pu1m6n, r i f i6n e hiqado. Esta bacter ia pudiera ha'rer entr :ado
por las heridas que presentaba el  animal en var ias partes del cuerpo/ y
debido al  stress (Duponte et a] ,  1978) a que estaba sometido, ccnsiguieron
paulat inamente pasar a la sanq!:e y de a] l i  a ]os 6rganos donde fue aisfada
(Rei chenbach-K l i  nke ,  1977) -  Fl  caracter patol6qico ale su aislaniento en
estos 6rganos es cuest ionable, ya que no hubo hal lazqos histopatoldqicos
que asi  10 evidencien,

Muchos estudios han comprobaalo que namiferos si lvest-res actuan como resenlof lo
d e  l e p t o s p i r a s  ( c a r r i l l o  e t  a l ,  1 9 ? 2 :  c l a r k  e t  a l ,  1 9 6 1 ,  F e r r i s  e t  a l ,
1 9 5 ? ;  s a n t a  R o s a  e t  a l ,  1 9 7 5 ;  w i s s e n a n  e t  a ] ,  1 9 5 5 )  '  F s t u d i o s  h a c t e r i o -
l6qicos y serol6gicos en rept i les demuestran que estos aparentemente
t a m b i d n  ; c t i a n  c o m o  r e s e r v o r i o  a l e  l e p t o s p i r a s  ( F e r r i s  e t  a l ,  1 9 6 1 ;  K l o s
y  L a n g ,  1 9 ' 1 6 t  M a z z o n e l l i  y  J e l a m b i ,  1 9 8 0 i  R e i c e h b a c h - K l i n k e ,  1 9 7 7 ) ,
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infect i indose aI ingerir  animales de presa ( i .e- roedores) infectados(Wa]lach y Boever,  1983) .  Esto nos motiv6 a tratar de hacer una aista_miento en Ia baba problenta, ef  cuat resurt6 neqai ivo-- nJiemo. sen.tarque no se real izaron exdmenes serol6gicos.

Los exi imenes parasi toldqicos reat izaatos a ta baba motivo Cef Dresehlaestudio resultaron negat ivos, a pesar de que numerosos 
""t ; ;" : ' ; ; ; ; ;la-existencia de una gran var iedad de pari is i tos q"" t i " i . i . r t  i " . f "= ,d e ]  t e j i d o  c o n e c t i v o  y  h e m o p a r a s l t o s  e n  e s t a s  e s p e c i e s  ( f o w t e r ,  1 9 7 g ,Khan e t  a f ,  1980r  r , to ;  y  r ,a is ,  1976:  Marcus ,  rs t i ;  lau i t . , r . " r r " ,  rse t ,R e i  c h e n b a c b - K l  i  n k e  ,  I 9 7 i ;  W a i l a c h  y  e o " " " r ,  r 9 g : l  .  

- - - - ' " ' -

Conclusiones

l :  , L .  h i s t o r i a  y  e x a m e n  f i s i c o s  s o n  d e  u t i l i d a d  ] i m i l a d a  e n  e lo l a g n o s t r . o  c l r . l i c o  d e  e n f e r m e d a d e s  F r  c r o c o d i t i d o s .  S i n  a a \ r - d ^  . t i
o b s e r v a c i 6 n  d e l  c o m p o r * a m i e r r o  d e t  a n i n a t  y  . u  , u i u c i ; n - l o ;  ; ; ; ' " '  

- '

c o n g e n e r e s  f u e  d e  g r a n  i m p o r t a n c i a  e n  l a  e v a l u a c i 6 n  c l i n i c a  d e t  c a s o ,Los exari lenes conrptementar ios ( i .e.  hematotogia) fueron ale gran ut i t iataden e1 presente estudio, y progresivanrente, i  nre,t ida que se reaf icen
nuevos reportes i r6n adquir iendo una mayor importancia diaqn6st ica-

2- La t6cnica de obtenci6n de sangre por amputaci6n de Ia porcion
al istal  de uno de los atedos ale los miembros po. i"r ior"" ,  resurto ser1 a  t 6 c n i c a  n . i s  s e n c i l t a  e n  a n i n a r e s  a e  q r " " ' t " i i a . - - - - '  

- - -

3.  Los m6todos indirectos para contaje celular no
represe.tat ivos de Ia const i tucidn corpuscular ale ta
s o n  v a  I  o r - s  r e f d t i ! o s .

son realnente
sangre, porque

91

1. L" raz6n por Ia cual el  animal estuat iaato tenia gastrot i tos no fuedeterminada. Aconsejanos evi tar eI  acceso de Ias bab;s a objetos nocivosextraios dentro ale ta exhibici6n o estanque, por la tenaenci!  todavian o  j u s t i f i c a < 1 a  d e  e s t o s  a n i m a l e s  a  i n g e r i r l o s _ .  p o r  e l  c o n t r a r l o  s ipodemos concluir  que estos gastrol i to;  no inf tuyeron 
"" " i  "" .ar"c  L a n f c o  e s t u d a a d d -

s -  E ]  c a r 6 c t e r  p a t o l 6 s i c o  d e - t a  l s : e y q o r i o n adonde fue aislada es cuest jonaole, dertrrco a que no hubo haltazgos
hi s topato l6gi  cos que asi  10 evidenciaran.

6 -  E l  d i a g n 6 s t i c o _ a 1  q u e  s e  ] l e g 6  e n  e t  c a s o  e s t u d i a d o  f u e  e l  d ecaquexia por inanici6n, 1a cual fue causada por problemas de jerarquia
y terr i tor ial idad entre esta baba y 1a dominante. por eso se recomlenataevitar tener mi is de un macho adulto en un drea restr ingida (exhibici6n

f-  
,  .  Podemos senalar las siquientes recomendaciones para et manejo dep r o o i p m a s  s a n t  r a r r o s  F -  e x p l o t a c i o n o s  d a  . r o ^ o d r  l i d o s :  a l  r e . o p i l a r

u n a  b u e n a  i n f o r m a c i 6 n  c o n  r e s p e c t o  a  t a  h i s t o r i a  c l i n i c a ,  b )  o b s e r v a r  e l
comportamlento del animal enfermo y su retaci6n con e1 rest6 det dr lb6:
c) aistamiento; at)  pract icar 

""  ""a*"" "r i " ico 
."*p r" io- y- i"^" i  

-  
t i "  

--"  '

m u e s L r a s  n e . e s a r i d s  p a r a  F x d n F " e s  d e  t d b o r a t o r r o  { s a r o t o g i a ,  q u i m j c a
s a n Q U  i r e 6 ,  \ e r n a r  o l o g i a ,  b a c '  - r i o t o o i . ,  p a r d s  i  I  o l o g i a )  :  e )  d i a e r d s r i c o ,



t ratamiento; f )  en caso de no resporlder al  t ratamiento, o en caso de
aleter ioro o muerte, pract icar 1a necropsia y recofectar muestras para
exdmenes h i  stopato l6gicos ,  bacter iot6gicos y paras i  tol6gi  cos t  g) tonar
las medidas pr.of i ldct icas requeridas con eI resto de1 grupo-
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SIIIIACIoiI ACIInL DEL CAI]ON DE IA OglA, ctocoatvlus acutus,
El.l \7E.{EZUEIA

Andr6s Elot' Seijas Y.
sen icio Nacid|al de Farna silvestre

llinisterio del lnbiente y ab los Reclrsqs Natwafes Rencvdbles
,Aparbado 184- lrbracay, venezrrela

SUM}{ARY

Numerous local i t ies within the histor ical  range of
Crocoalvlus acutus were vis i ted afong the coast of
venezuela, in order to col lect information about the
statos of this species. The presence of g.  acutus
was conf lrned in only 14 of these focaf i t ies, with
a total  of  293 crocodi les qreater than one year olal
being seen. only 35 of the individuals observeal
were considereal to be adults.  On the basis of the
presence of nests hatchl inqs i t  was est imated that
at least 22 reproaluct ively act ive females existed in
t h e  a r e a s  v i s i t e d .  A  d i s c u s s i o n  i s  n a d e  w i t h r e g a r d
to the possibi l i ty of  recuperat ing this species in
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Tntroalucci6n

I,a si tuaci6n de las poblaciones del caimi in de fa costa, Crocodvlus
qg_g!. !€,  en Venezuela ha sido resefrada en algunos trabajos recientes
( K i n g ,  C a n r b e t l  y  M o l e r ,  1 9 8 2 ,  M a n e s s ,  1 9 8 2 ;  M e d e m ,  1 9 8 3 ) .  N o  o b s -
tante, estos trabajos no han contado con la act iv idaal de canpo
suf ic iente para establecer con mayor precisi6n 1a ubicaci6n y eI
estado actual de 1as poblaciones de este cocodri lo en el  pais.  Con
esta f inal idad se ha venialo haciendo, desde el  a6o 1980, un
reconocirniento de numerosas local idades de la regi6n costera de
Venezuela, act iv idad que est6 inscr i ta alentro de 1os programas
b6sicos del Servicio Nacionaf de Fauna Si lvestre del Minister io
del Arblente y de los Recursos Naturales Renovables (MARNR). Este
esfuerzo, cuyos logros inic iales fueron plesentados por SeiJas y
cabal lero (1981),  cobr6 un mayor impulso a part i r  de novier,bre de
1983- La informaci6n que aqui se presenta es s6lo un resumen de
1as observaciones hasta ahora real izai las. Una publ icaci6n ni is
detal lada, que incfuya algunas proposiciones de manejo para fa
recuperaci6n de esta especie, habrd de ser publ icaata poster iormente.

Local idades vis i taalas v netodolooia

Se visi t6 la mayor parte de fas local ialades especif icamente seiala-
das en 1a l i teratura (Medem 1983; Donoso-Barros 1966) y aquel las
para las cuales se tenia infornaci6n por parte de tur istas,
pescadores, prensa u otras fuentes. sobre la existencia de g- aqtus.

La metodotogia empleada para el  reconocimiento de Ias local idades
visi tadas consist i6 en recorr idos diurnos y,/o nocturnos,ut i l izanalo
para el lo,  la mayor parte de fas veces, un bote de alurninio de 12
pies y un motor fuera de borda de 6,15 o 25 HP- Se recab6
informacion sobre esta especie y sus hi ibi tats:  sefrales sobre su
presencia/ huel las. nidos, pr incipales factores que amenazan su
s u p e r v i v e n c i a ,  e t c .  P a l a  e l  r e c o n o c i m i e n t o  n o c t u r n o  s e  e m p l e 6
una potente l i impara conectada a una bater ia de autom6vi l  de 12
volt ios. E1 encandi lamiento de los aninrales permite acercdrseles
1o suf ic iente como para hacer una est imaci6n de sus tamafros o
para su captura. con lazos, y la toma de medidas mi is
precisas previas a su marcaje y l iberaci6n. Para e1 contaje de
los animales en cada focal idad se discr imin6 entre cr ias (9. acutus
menores de un aio) e individuos mayores de un a6o, destacando
entre estos dl t imos a los adultos. La presencia y local izacidn
de las cr ias y nidos, se tom6 como cr i ter io para est imar ef
ndmero minimo ale hetnbras reproduct ivamente act ivas en cada fugar.

La longitud de ]os r ios y eI per imetro de fos embalses y laqunas
se catcul6 por nedio de un curvimetro y cartas geogri i f icas a
d i s t i n t a s  e s c a l a s :  d e s d e  1 : 2 5 - 0 0 0  h a s t a  1 : 2 5 0 - 0 0 0 .  E 1  n f n e r o
mdximo de caimanes observados para cada local idad se reLacion6
con estas longitudes.

Resultados

Gran parte de la regi6n costera venezolana, excfuyendo toalo el
] i t o r a l  d e l  D i s t r i t o  F e d e r a l ,  f u e  v i s i t a d a  d u r a n t e  1 a  r e a l i z a c i 6 n
def presente trabajo- 5610 en 14 de los si t ios recorr idos fue



posible conprobar fa existencia de g. gS]l!!S.. El nimero mlximo
de animales de mes de un aio que pudo ser contaalo. para todas
1as local. ia lades, alcanza la ci f ra de 293 ejemplares. En ta
Tabla 1 aparecen los val-ores para cada local i t laal ,  y la relaci6n
entre e1 nimero de animales y las longitudes recorr idas.

Un total  ale 20? inal iv iduos de q- acutus, i r lc luyendo cr ias, fueron
capturat las. El  mayor de est.os animales era de 1.500 l lun ale longl-
tud total  (Tabla 2).  De estos cocodri los, 36 fueron retenialos
para Ia real izaci6n de un ensayo ale cr ia en caut iv idad.

5610 35 de 1os caimanes observados en Ias dist intas local idaates
fueron consialerados adultos, y se est im6, en base a la piesencia
i le nialos y cr ias. que existen al  menos 22 hernbtas reproaluct iva-
m e n t e  a c t i v a s .  ( T a b l a  3 ) .

En la Tabla 4 aparecen las local ialades para fas cuales no fue
posible coinprobar, o neetar, 1a existencia de q. e.S.U!.!.C, inalic6ndose
el t ipo de reconocimiento real izado, la fecha, y la fuente que
sefrala la existencia de esta especie en eI lugar.

A cont j .nuaci6n se hace una breve descripcl6n de 1as local idades
para las que se pudo conprobar la existencia de caimanes y se
seialan aquel las caracter ist icas o aspectos relevantes que pudieran
estar amenazando la supervivencia de esta especie.

EMBALSE DE PUEBLO VIEJO: Presa sobre e1 r io pueblo Vieio, ubicada
a unos 20 km de la cludad ale Laguni l las, en ef Estaalo Zuf ia.  Esta
obra fue construiala en e1 aio 1960. Dista 30 kn, en l inea recta,
del Lago de Maracaibo y est i i  s i tuada a una al tura aproximada de 60
nretros sobre e1 nivel  del  nar,  cubriendo una superf ic ie de 1-OOO
ha. El i i iea es ale acceso f ini tado y est6 parclatmente protegida
por Ia Guardia Nacional.  Para 1a fecha de la vis i ta,  13 de lunio
de 1984, los niveles del embalse estaban muy balos, provocado pot
la fuerte sequia que afectaba Ia zona y no se encontr6 vegetaci6n
acui l t ica en los bordes de la presa. Estos factores parecen estar
afectanalo a la pequef ia poblacidn de C. acutus presente en eI
lugar,  ya que fa mayor parte de 1os animales capturados, part icu-
fadnente las cr ias, parecian muy f lacas. La siembra del pez qILSLIA
ocel lar is,  parece haber provocado un alesequi l ibr io ecol6gj.co que
pudiera estar afectando a los caimanes al l i  presentes.

EMBAISE DE TACARIGUA: Presa sobre el  caio El Cauce, a unos 4 km.
de la poblaci6n ale Boca de Tocuyo, en el  Estado Fatc6n. l ,a represa
t iene por f inaf idad suministrar agua para r iego y consumo humano
de poblaciones vecinas. Algunas f incas que roalean el  enibalse han
deforestaalo hasta e1 borde mismo alel  agua, lo cual ef imina a estas
6reas como posibles fugares para 1a nidi f icaci6n de 9. acutus-

LAGUNA DE JATIRA: En real idad tambidn es un embalse y est i i
conectaalo con ef anter ior (Ernbalse de Tacarigua) por un estrecho
canal de unos 3O0 metros de largo- Es mi is pequeffo que e1 embafse
de Tacarigua y de aguas mds someras y con mucha veqetaci6n acu.itica,
Io cual di f icul ta su recorr ido. En reconocimiento nocturno ale una
pequef ia parte de esta laguna, e1 11 de febrero de 1984. s6fo se
observ6 a dos caimanes, ambos adultos. No obstante, c inco adultos

9 8



observados eD un pozo de unos 500 m2- ubicado a una distancia de
200 netros ale 1a laguna, aleben provenir  de Ia misma. AIf i ,  los
dias 30 de sept ienbre y 12 de novienbre de 1982, se capturaron
41 cr ias y se comprob6 Ia existencia ale, al  menos, tres nialos.
E1 pozo fue secado en 1983 para regar t ierras cercanasr f lescono-
cl6ndose el  dest ino de todos los animales -

RIO TOCUYO: Es uno de los r ios m6s largos que desenibocan en fa
costa Caribe de venezuefa. 5610 los t f t inos 16,5 km- fueron
recorr idos. En ese sector los bordes est i in muy intervenidos ,  los
cult ivos l legan hasta la or i l la y la mayor parte de 1as f incas
toman el  agua directarnente del r io.  Los agricuftores, ademiis,
arrojan con frecuencia los barbechos a1 cauce. En e1 recorr ialo
leal izado el  23 de agosto de 1984, se observaron caimanes juveni les
y subadultos, pero tan s61o una cr ia.

CUARE: ubicaclo en ef Estado I 'a1c6n al  sur de la poblaci6n de
Chichir iv iche. En este fugar existe un refugio de fauna si lvestre
con una superf ic ie de 11.825 ha.,  mayormente repres€dtada por un
golfete -(trare- rodeado ale nanglares 1' unas salinas ale inundaci6n
tenporal .  En recorr ialos nocturnos de junio y sept ier ibre ale 1981t
enero de 1982 y febrero ale 1984, han sido observaalos un m6ximo de
dos cocodri los, af tbos adultos, en 1a boca del caio cuacabana. En
febrero aie 1984 se observ6 las huef las de un adulto en las cidnagas
ale El Buqui l lo.  En agosto de 1982, uDos muchachos destruyeron un
n i d o  r e c i d n  c o n s t r u l d o  e n  f a s  c e r c a n i a s  d e  I a  c a s a  d e l  r e f u g i o .

MORROCOY: El Parque Nacional Morrocoy, en ef Estado Fa]c6n, t iene
una superf ic ie de 32.090 ha,,  mayormente const i tuialas por una
intr incaala red de canales e is lotes de mangfares. En el  lugar
existe una creciente presi6n y aprovechandento tur ist ico- El tugar
ha sido vis i taalo en recorr idos parciales por los sectores ale Cayo
Punta Brava, Caffo El Le6n, Ensenada ale Morrocoy e lsta de Pi i jaros.
s61o en Punta Brava e Is l-a de Pi iJaros han sido observados ca. imanes.
N o  s e  h a n  l o c a l i z a d o  n i d o s  n i  c r i a s .

RlO AROA: Ubicado en e1 Estado r 'alc6n- Ha sido inspeccionado en
toda su longitud desde eI punte ale Palna Sola hasta su desemboca-
dura. EI r io esta nuy intervenialo en ambas m6rgenes, part icular-
nente hacia la desenbocadura, donde existen casas a la or i l la
nisna ale 6ste. En ef sector palma Sola-La Caracara se observaron
siete cr ias, muy al ispersas unas de las otras, una ale el las estaba
debajo del propio puente de Palma sola. Existe una fuerte presi6n
sobre los caimanes por parte de los pobladores. debialo a los
supuestos o reafes daffos que ocasionan a los aninales dom6st icos.
En enero de 1984 obtuvi l los informaci6n sobre la muerte ale tres
cocodri los subadultos, matados por un lugaref io.

RlO YARACUY: La nayor parte de este rio corre por e1 Estado Yaracujr
y a part i r  de la poblaci6n de l ,a Hoya, marca ef l imite entre este
estado y el  Estado Carabobo. EI r io corre a travds de una e:. tensa
zona dedicada a fa agl icuftura, pr incipalnente cafra de azr icar,  pala
terminar en una ampl ia faja ale terreno, de unas 5.000 ha.,  que
conforman un delta:  zona de ci6nagas. pantanos y albdferas ale
dif ic i l  penetraci6n.
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El sector recorr ialo abarca la mayor parte alel  r io que va alesde
el puente de Santa Maria, a 70 km en l inea recta desde 1a costa,
hasta su alesenrbocadura r  con la excepci6n alel  sector entre e1
puente de El Pefr6n y 1a desembocadura de1 r io Marcano- Los
r e c o r r i d o s  s e  r e a l i z a r o n  l o s  d i a s  2 3 .  2 4  y  2 7  a e  e n e r o ;  1 6  y  1 ?
de mayo y 7 y 8 de agosto de 1984. 5610 en el  t rayecto que va
desde Limoncito (VENEPAI) hasta 1a desenbocaalura no se observaron
g- acutus.

RIO MARCANO: Este es un pequefro af luente de1 r io yaracuy- Es
rnuy angosto, poco profundo y cubierto ale veqetaci6n acudt icaen
su mayor parte- El  r io es usado para sacar agua y regar cul t ivc
cercanos. Fue visi tado el  7 de diciembre de 1983.

TURIAMO: Esta local idad se ref iere pr incipalmente a una pequefra
]aguna ale agua salobre ubicada hacia ef extremo nor-occidentaf
de la bahia del mismo nonbre /  en ef Estado Aragua. E] fugar ha
sido vis i tado 14 veces desale e] mes de agosto de 1980, hasta jmro
d e  1 9 8 4 .  E n  t r e s  o p o r t u n i a l a d e s :  1 9 8 0 ,  1 9 8 3  y  1 9 8 4 ,  s e  h a n  c o n s e -
guido nialos. e1 de este i l t ino affo fue depredaalo por humanos - En
ciertas oportruidades fos caimanes abandonan fa laguna y se dir i -
gen hacia el  cercano r io San Miquel,  en la misma bahia. Esta ]o-
cal ialad puede ser consideraala bastante protegida, en pr iner luqar
por estar ubicada dentro del Parque Nacional Henri  Pi t t ier,  y en
sequndo lugar por Ia presencia cercana de una base naval,  fo cual
restr inge el  ingreso de personas al  i i rea. No obstante se sabe de
la muerte de tres ejemplares, subadultos y adultos, entre fos aio6
1 9  ? 9  y  1 9 8 0 .

LOS TOTUMOS-I,AGUNA GRANDE: En 1as cercanias de Cabo Codera, al
noreste del Estado Miranda. El i i rea consiste Drincioalmenre en
lagunas y canales rodeados de manglares. en algunos-lugares poco
profundos existen praderas ale Thalassia. Los caimanes han sido
observados tar. ,bi6n en e1 mar, a unos 100 metros de ]a or i l la.  El
s l t i o  b a  s i d o  v i s i t a d o  e n  d o s  o p o r t u n i d a d e s :  J u l i o  d e  1 9 8 2  y
agosto de 1983. No se harl  encontrado nidos ni  cr ias-

CANAI,ES DE RIO CHICOT Situados cerca ale 1a ciudad alel  mismo
nonrbre en ef Estado Miranda. Al l i  existe una serie de canales
naturales y art i f ic iales usados con f ines tur ist icos y recreat ivos,
pr incipafmente para la prdct ica del ski  acuet ico. Esta local idaal
ha sialo vis i taala en cuatro oportunidades: juf io de 1982, aqosro
d e  1 9 8 3 r  y  n a r z o  y  j u l i o  a l e  1 9 8 4 .  E x i s t e ,  a l  m e n o s ,  u n a  p a r e j a  d e
adultos, ya que se han conseguido cr ias y nidos sucesivamente tos
a f r o s  1 9  8 3  y  1 9 8 4 .

LAGUNA DE TACARIGUA: ubicada en eI Estado Miranda. Esta es una
faguna costera bordeada ale manglares en su mayor par: te,  se encuen-
tra protegida por Ia f igura ale parque nacional y posee una super-
f ic ie de 18.400 ha- Ha sido recorr ida parciafmente en dos oporlu-
n i d a d e s  e n  a g o s t o  d e  1 9 8 3  y  j u l i o  d e  1 9 8 4 -  S e  o b s e r v a r o n
en los ca6os Hondo, San Nicoles y Pir i talr  en fos dos i l t i rnos tugales
hay evidencias. nidos y cr ias, de la existencia de un minimo de
tres henibras adultas. Uno de los nidos en et Cafro pir i taf .  fue
d e p r e d a a l o  p o r  h u n a n o s  e n  1 9 8 4 .
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RIO NEVERI: Este r io,  muy sinuoso y de aguas refarrvamente
tranqui las, atraviesa,en su i l t imo tramo, a la ciudad de Barcetona,
en el  Estado Anzoi i tegui.  Los recorr idos reaf izaalos tos dias 10 y
2 3  d e  j u l i o  d e  1 9 8 4 ,  a b a r c a r o n  d e s a l e  p u e n t e  s u c r e ,  . " . i  

" " n t . "  
a "la ciui lad, hasta eI puente de la pobfacidn de Waricuai-  Soto seobservaron g. acutus, algunos de el los cr ias, entre el  sector

cercano a Ia planta de 1a Cerveceria polar y ef puente La Vofca.
Pe : : t ]erdo.a algunos jovenes que habitan en Ia poblacidn de Na_ricuat,
EalnDlen exrsten caimanes eh los r ios Naricuaf y araguita.  En losprimeros meses de 1984, tres caimanes. uno ae Sltos-nravor de 2.50
metros, murieron en manos de pobladores de la zona.

Discusi6n

L a  e x p l o L a c i o n  c o m e r c i a l  a  q r a n  e s c a L a  d e l  c a i m i i n  d e  I a  c o s t a  s e
lnIclo en Venezuela en el  afro 1929, aproximadamente ,  .  Esta ocurraode manera simutranea a ta explotdci6n'de1 caimi in aei Orino"o.glg-cody-lus rnternedius y a niveles tan attos que para mediados der v 4 u  a m D a s  e s p e c a e s  s e  p o d i a n  c o n s i d e r a r  e s c a s a s ,  ( M e d e m ,  1 9 g 3 ;
Mondolf i ,  1965).  No obstante,no existen ci f ras qrr.  p. .* i t . r ,
c o n o c e r  c o n  e x a c t i t u d ,  y  n r  s j q u i e r a  . o n  E p r o x i n a c i 6 n ,  e l  n u m e r ode c- acutus cosechados durante esos aios. Tampoco se saben laslocal idades pr incipales donde se reat izd esta a;t iv idad. De aclrerdoa informaciones obtenidas de luqareios y conocedores de algunas delas local idades vis i tadas, se desprende que fa exptotact6n tuepart icularmente importante at sur det ta;o de Mar;caibo, en ef r ioYaracuy y en la laguna de Tacarigua-

Inmediatamente despuds de haber f inal izaalo el  aprovechamiento
comercial ,  no se real izaron estudios que permit ieran establecer tasi tuaci6n exacta en que habian quedad; 1a; pol fa" io"es-Je-c.acutu"-
Los resultados obtenidos en este trabajo no permiten, p".  I"E-,
h a  c e r ,  c o n p a r a c i  o n  e s  y  p o d e r  e s t a b l e c e r  s i  h a ' h a b i d o , ' o . " o ,  a f q , r r ] a
r e c u p e r a c i o n  d e  ] a s  p o b t a c i o n e s  d i e z m a d a s .  E f  d n i c o  v a l o r  q u e
puede ser conparado no permite ser opt imista- Maness (1982i cont6
23 de estos cocodri los en el  Refugio de Fauna Si lvestre au c.r . . .
en 1975. Durante 1a real izaci6n del presente trabajo este refugio
fue vis i tado,en cuatro oportunidades ;n los a;os 19dr,  tsA2 y 1ga4
siendo dos (2) 1a cj f ra maxima de cocodri tos observados -

La presion directa sobre las poblaciones de C- acutus no ha cesado.
_"+ y91g: o" su pieI tas supuestas propieaiades c.r .at i"" .  ale su sE:a.sa,e . t  c a r a c t e r  m a g i c o  q u e  s e  I e  a s i g n a  a  s u s  c o l m i t l o s ,  s u  r e a l  o
inf \rndaala amenaza sobre et hombre y 1os animales dom6st icos, etc. ,ha signi f icado un permanente tncentavo para la persecuci6n y muertede estos animales- Sin enbargo, 1a pr incrpal y_., i "  pr.o"rrp"nta
amenaza sobre esta especie es ta ctestruccron d; hdbi iats.  in muchasde las local idades vis i tadds se desarrot lan actrvidad;s aoricotasy otros t ipos de act iv idad humana en ta or i t la misma de t ;s cuerpos
! 1  1 s y 3 ,  t o  c u a l  v r o l d  d i s p o s i c i o n e s  v i s e n t e s  e n  t a  L e y  F o r e s r a l
o e  s u e l o s  y  A g u a s .  E s t o  a f e c t a  a  f o s  t u g a r e s  u t i l i z a d o s  p o r  g -
acutus para la construcci6n de sus nidos- por otra parte, la;  &eas
q : 1 : : 9 1 i . " :  h a n  v F n i d o  s o p o r L a n d o  u n a  c r e c i e n L e  p i . ' . , 0 "  p o ,  p . , t .
de urbanrzadores, para convert i r fos en centros ae recreac-i6,  qr"
t e r m i n a h ,  a  l a  l a r g a , c o n  l a s  p o b l a c i o n e s  d e  e s t a  e s p e c i e .
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La ci fra ale 293 animales de miis de un af io,  contada en fas local i -
daales visitatlas, pueale consialerarse como conservaalora por alos
razones: en primer lugar. porque todavia quedan algunas localidades
por vis i tar o insuf ic ientemente muestreadas, como es el  caso de
los r los Tocuyo, Aroa y Yaracuy, toda la regi6n sur alel  lago de
Maracaibo y otras/ para fas cuales existen algunas refelencias
histdr icas y recientes sobre la existencia ale este cocoalr i lo
( L a i z - B l a n c o .  1 9 ? 9 r  M e d e m ,  1 9 8 3 t  S e i j a s ,  1 9 8 4 ) ;  y  e n  s e g u n a l o  h E a r ,
porque no toalos los animafes que ocurren en una zona pueden ser
vlstos o coniaalos. con ]a cifra estimada de 22 hemlcras reproaluc-
t ivahente act ivas, se puede hacer un ci lculo de Ia poblacion de
estos rept i les en las 14 6reas mencionadas. Este c61cu1o se basa
en observaciones para otras especies de Crocod]r l ia (chableck,
1956) y ha sido usado por OgCIen (19?8) para est imar las poblaciones
de g. Bg.glgE en e1 Estado i le Ftor ida en los Estados unidos. De
acueralo a fos cr i ter ios usados por estos autores, las henibras
aaluttas que nial i f ican cada aio const i tuyen entre el  4 y 5x de la
poblact6n. si  estos valores fueran ciertos para estos rept i les
en venezuela. la poblaci6n en 1as dreas vis i tai las estar ia entre
440 y 550 indivialuos de mds de un affo,  c i f ra que t lebe ser tonaala
con mucho cuiclado ya que en este caso no se t iene una pobfaci6n
de g. acutus, s ino ndlt ip les y pequeias poblaciones aisladas.
Futuros estudios podrian perrni t i r  una mayor aproximaci6n a fa
reaf ialad.

La si tuaci6n de g. acutus en Venezuela es cr i t ica, pero no
irreversible.  La recuperaci6n de sus poblaciones, sin embargo.s610
serii posible con la puesta en prictica de un ptograma de protecciin
y manejo a largo alcance. La s61a pol i t ica proteccionista, nece-
saria en todo caso, no ser ia suf ic iente.

El f reno a la aceferada destruccidn de habitatst  fa recuperaci6n
de las zonas protectoras de r ios y represas; 1a formaci6n de una
opini6n ptbl ica favoxable a la recuperacidn de esta especie (espe-
ciafmente en las zonas donde ella existe) a traves de una eficierte
campafia educativa, alebe estar acompaiaala tle medidas miis endrgicas
y repidas, como podria ser fa cr ia en caut iv idaal y por un t iempo
pruttencial  (por ejemplo un afro) de animales recidn nacialos captura-
alos en el  campo, o incluso inic iar este proceso con la incubacion
de huevos. Este procediniento el imina, o al isninuye, la mayor
parte ale los factores que provoca una gran n'iortafialad de los anilEfes
en esta etapa. A1 tdrmino del aio los cocodri fos ser ian l iberaalos
en una proporci6n en ef s i t io de or igen y otros ser ian para
repoblar i i reas alonale los niveles poblacionales son muy bajos o,
incfuso, donale esta especie haya desaparecido. Existen antecedentes
de este t ipo ale manejo con Crocodufus ni lot icus (Blake, 1974) con
resultaClos sat isfactor ios.

La superaci6n ale 1a si tuaci6n cr i t ica en que se encuentran las
poblaciones de .q. gqqlgC en Venezuela. requiere de la real izaci6n
ale un esfuerzo que, en pr incipio, deberia part l r  ale organismos
pibl icos interesados, pero que deberia involucrar ale afguna manera
a toda la colect iv i t lad. 56lo asi  ser6 posible restaurar 1os valores
cul. turales, c ient i f icos, ecol6gicos y econ6micos de esta especie.
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son nomerosas las personas que colaboraron con la real izacidn ale
este trabajo. part icularmente en la fase de caf i rpo, ebtre el fas
la mayor parte del personal de Servicio Nacionai aie l ,auha Sifves_
!." ;  19 obstante, quiero destacar 1a val iosa pai. t ic ipaci6n ale
Ram6n Rivero y cerardo Cordero, quienes me asi ; t ieron_en ]as
{ l t imas etapas de1 proyecto.
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i n  I ' l o r i d a .  J .  H e r p e t o l .  1 2  ( 2 )  :  1 8 3 _ 1 9 5 -

S e i j a s ,  A -  1 9 8 4 .  E s t u d i o  F a u n i s t i c o  p r e l i m i n a r  d e  1 a  R e s e r v a  d e
Fauna Si lvestre de ]as cidnagas ale Juan Manuel,  Aouas
Blancas y Aguas Negras, Estado zu1a. ser ie Inform;s leGl icos
DGIIA (MARNR) / IT/147 .  A4 PP.
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S t a t u s of Crocodvfus acutus, Caiman crocodi lus
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S e i j a s ,  A -  y  L .  c a b a l l e r o .  1 9 8 1 .  E l  ' ' S t a t u s "  P o b f a c i o n a l  d e l
c a r n i i n  d e  I a  c o s t a  ( C r o c o d v l u s  a c u t u s )  e n  v e n e z u e l a .
( R e s u m e n ) .  A c t a  c i e n t -  v e n e z .  3 2 .  { S u p I .  1 ) .  p .  8 r .

Venezuela. 1977- Reglamento de la LeY Forestal  de Suelos Y
Aguas.
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TABLA 1

NUMERO MAXIMO DE CROCODYI,US ACUTUS MAYORES DE I'N AftO, OBSERVADOS
EN I,AS DISTINTAS LOCALIDADES VISITADAS

localidades

Distancia
Recorriaia

(Km) visitada
Na trExirc
ObservEdo invkn. Ibcha

Pueblo viejo

Laguna de Jat i ra

Represa ab Tacarigua

Rio Toct!'o
Secbor A

Sector B

Cuare

I4orrocay

Rio ArcB
sector A

Sector B

Seetor A

Sector B

Sector C

Sector D

nio uarcano

Tlriarm

nio c}dco

Lag- Tacariqua

Rio Ne\.€ri

30.25

1 5 , 0 0

1 1 , 0 0

5 , 5 0

2 5 , 0 0

14,60

3 6 , 6 0

t '7 ,oo

6 , 0 0

1 3 , 3 0

13,20

4 , 9 0

I , 0 2

o,27

0,72

1.63

0 , 0 8

a, '75

1 , 5 3

2 , O O

3 , 5 0

3 , 6  7

7 . 4 7

13-6-84

2'7-9-42

25-4-A4

23-A-44

23-8-84

19-t-82

a-1]-42

26-r-84

22-A-44

24-t-84

8-8-84

'7-a-44

1-12-84

3-4-84

19-8-83

18-8-83

17-8-83

23-7-a4

31

5

4

1

3

2

1 1

5 6

I

1

5

4

2

3

I

1

1

I4

2

3

2

1

8

9

2

5

2 I

27*

35

3

18

4

6

16

4

* Recorrido Diurno. 293
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TABI,A 2

NUMERO DE INDIVIDUOS DE CROCODYI,UII ACUTUS CAPTURADOS EN
DISTINTAS LOCALIDADES DE VENEZUELA

Local idades 4 50rrun. 450 run. 1 . 0 0 0 1 -  5 0 0  n m

Pueblo Viejo

Embalse de
Tacarigua

Laguna de
Jat ira

Rio Tocuyo

Morrocoy

Rio Aroa

Rio Yaracuy

Turiamo

Laguna de
Tacarigua

Rio Neveri

1

4

36

42

12

1'7

6

3

3

1

6

2

2

3

1

5

Totales

Nota: Los individuos ale menos ale
es decir .  animales menores

3 1  6  =  2 0 1

mm de longitual  total  son cr ias,
un aio-

r70

4 5 0
de
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TABLA 3

NUMERO DE ADUITOS OBSERVADOS Y NUMERO MINJMO DE HEMBRAS RE:RCDINNAMENIE
ACTTVAS DE CROCODYLUS Aqglqq, EN ],AS DTSTINTAS LOCAT,IDADES VISITADAS

N! minimo 0
Reproduc. +

Locaf idad Aalul tos Act ivas observaciones

35  22

Pueblo viejo 1 2 cr ias muY dispersas

r . : d , n :  d -  . r : + i r :  5  3  T r e s  n i d o s  e n  1 9 8 2

2  1  C r i a s  e n  1 9 8 4

Rio Tocuyo. Sector A - 1 una cr ia en 1944

Cuare 2 |  Un nj"do en 1982

I\4orrocoy 1

Rio Aroa. Sector B 3 3 Crias muy dispersas

R i o  Y a r a c u y . S e c t o r  A

Sector B 1 1 Una nidaala en 1984

Sector C 3 -  Visi tada en el  dia

Sector D 2 3 Crias muy dispersas

R i o  M a r c a n o  1  -

Turiano 4 1 Llr nido 106 afiG 1980,1983,1984

Los ToLunros. 2 -

Laguna Grande

R i o  C h i c o  1  1  N i d o s  e n  1 9 8 3  y  1 9 8 4

r.^d,,n:  r ia I  3 Nidos y cr ias en 1943-84
Tacarigua

Rio Neveri  |  2 Crias muy dispersas
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TABTA 4

LOCALIDADES VISITADAS DONDE NO SE OBSERVARON INDIVIDUOS NI SEfrALES
SOBRE LA PRESENCIA DE CROCODYLUS ACUTUS

Locaf idad y Fecha Tipo cle Reconociniento
de fa Visi ta D - at iurno: N = Nocturno fuente
Estado zulia{ocirretas

(l€rzo 1983)

lie r-indn y cran Eneal
(.bril 1984)

Fep!€sa Socuy
(Jurio 1984)

I€presa 1UL4
(.nrnio 1984)

(Junio 1984)

Iac Olivitos
oaarzo 1983)

SiIEllare
(Julio 1984)

Estado F,alcin-cano E1 Doce
(Iebrero 1984)

Rio Aragrita
(rcbrerc 1984)

D. y N. Ibtsal

D. y N. Parcial

N. Parcial (V3)

N. Parcial- (1,/2)

l€dqrl, 1981

Luqarenc

Lugarefros

Luqarefios

N. lbtal Navegable (4 Ifti l,ugarenos

D. y N, Parcial

D- Parcial

D- Parciaf

C€sler y Lira, 1983

estado Yaracut'-Gffo El h€al N- ltrtal Naveg€b]e (3 Km)
(Septia$re 1981 y n€ro 1984)

Represa CurBJripa
{JrBdo 1984)

Dstado Mirarda
Belria de Glat'aciin-IaguE La Reina
(Julio 1982)

Estado .Anzo.itequi-Rlo rrnare
(Marzo 1984)

Estado Sucre
Rio C€riacD y l€nglares AledafiG
(,Iu.lio 1984)

Laqma ab ChacalEta
(Julio 1984)

colfo de Paria
(rEbrero 1983)

F.stado l&']]aqas
Reser\/a Ibresta.l de Grarapidxe
(leDrero redJl

N- Total (32 Knd

N. Total

Lug€reffc6

N. Sector cfarines_La Boca Luga.refrG

N. Total

Eltrevista con Pescadores

D. Pa.I:cial

D- y N. Parcial

Dcnc,6o-Barrc, 1966

Dor:ro€o-Bat:ro€, 1966

* nl 'rl\Enter aparece ta refersrcia miis reciente que seiala 1a presencia ale g. acutus IEra
lllra deterfiLinada focalidad- No cbstante,la rrByor IErCe ale los lugares filercn visitados
por existir inforrEciin de 1u9areffo6, o por enccntrarse en eI 6rea de distrihrcion
hist6rica db la eslEcie.
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CENSO AEREO DE CAIMANES (CROCODYLUS IN"ERMEDIUS) EN EL RIO
TUCUPIDO {PORTUGUESA, VENEZUELA) CON OBSERVACIONES SOBRE

SU ACTIVIDAD DE SOLEAMIENTO

Crist lna Ramo y BenJamin Busto
Universidad Nacionaf Experimental

de los Lfanos Occidentales ' ,Ezequief Zamora,,
cuanare -  Venezuela

STJMMARY

A crocodi le (crocodylus Tntermedius) populat ion l ras found
afong the Tucupido r iver in Portuguesa state, Venezuela.
This r iver or iginates in the piedmont of the Andes at
approximately 1200 rneters above sea leve1, and enpt ies
lnto the cuanare r iver.  A dam is being constructed on the
Tucupido r iver next to the dam of the adjacent Bocono
river,  the conlcined dams wi l t  be able to f lood an area of
a b o u t  1 3 , 0 0 0  h e c t a r e s .

The Tucupialo r iver was observed fron an airplane f ivet imes
a t  d i f t e r e n t  h o u r s  o f  L h e  d a y  f r o m  t h e  b r i d q e  o f  t h e
Guanare-Barinas road unt i l  the r iver is approxinately 300
meters above sea 1evef.  Sixty-six crocodi les were counted
alur ing the f ive f l ights.  Of tbese, 32 were shorter than 2
meters in fength, 26 were between 2 and 3 tneters, and one
was longer than 3 neters. These sight ings repleseotant
least nineteen indlviduals,  5 between the br ialqe and the
dam and 14 above the dam.

A binodal pattern of baskinq act iv i ty was found, with
maxlmum basking at 10 a.n. and a second peak at 4 p.m.
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Introducci6n

El Caimi in del Orinoco (Crocodvlus intemediFs),  es una especie cuya
distr ibuci6n se encuentra restr i i rgrcta a la cuenca de1 r io Orinoco,
desde el Delta Amacuro en Venezuela basta e1 rio cuavaire en Colcr$ia
( M e d e m ,  1 9 8 3 ) .

El al to valor comerclal  de su piel ,  provoc6 una explotaci6n inten-
siva hace algunas d6cadas. Pol esta raz6n/ Ias poblaciones de es-
ta especie disminuyeron dr i is t i  camente ,  hasta tal  punto, que actual-
mente estd considerada en pel igro de ext lnci6n (Blohm, 1973rRivero-
B ] a n c o ,  1 9 ? 4 r  G o d s h a l k  y  S o s a  1 9 7 8 ;  M e d e m ,  1 9 8 1 .  1 9 8 3 ) .

Los datos mi is recientes acerca del estado pobtacional de esta estrEcie
en Venezuela, han sido aportados por Goalshalk y Sosa (19?8-1982)
quienes durante un censo efectuaalo en 1os Lfanos Occidentales, obser-
varon indicios de 2?3 individuos en los r ios Guanare, Poltuguesa,
Cojedes, Tinaco, San Carfos, Capanaparo, Rieci to,  Cinaruco, Meta y
O r i n o c o .  P o s t e r i o r m e n t e ,  e n  1 9 8 1 ,  F r a n z  e t .  a l -  ( e n  p r e n s a )  /  e n
un reconocimiento adreo, encontraron una poblaci6n importante en el
r io Caura (Bof ivar) cerca alel  Salto Par6.

En la f igura 1 se seffala fa distr ibuci6n del Caimi in del Orinoco en

Las pr imeras observaciones sobre cainanes en el  r io Tucupido, son
cuatro ejemplares: un macho de 1,20 m. de longitud, capturado ef
2 de noviedbre de 1980 por D. Taphorn y c.  Rios, una hembra de
2,56 m. capturada el  24 de enero de 1981 por R, Si inchez y dos juve-
ni les de poco t iempo. uno de 36,5 cm. y otro que no se midi6, captu-
rados el  24 de mayo de 1981 por R. Sdnchez. Estos caimanes se man-
t ienen en caut iver io en 1as instalaciones ale 1a Universidaal Nacion-
nal Experimental  de los Llanos Occidentales "Ezequiel  Zamora"
(UNELLEZ) en cuanare.

Poster lormente en Jul io de 1982, real izanalo un reconocimiento a pie
por fa or i l la de1 r io.  pudimos observar un ejemplar de aproximadamen-
te 2.5 m. solei lndose en eI borale. Mes tarde, el  23 de sept iembre
ale 1982, sobrevolando una parte del Tucupido, tuvimos Ia oportunidad
ale avistar 6 caimanes.

Toalos estos datos evidenciaban fa existencia de una poblaci6n inpor-
tante, ademes 1a presencia de juveni les recidn nacidos indicaba que
era una poblaci6n con parejas que se estaban reproduciendo act iva-
mente. Esta informaci6n nos 11ev6 a plantear la real izaci6n ale un
censo a6reo ya que era imposible hacerlo por lancba, debido a las
condiciones det r io-

n a < - r r n ^ i , 4 h  ? l a 1  ^ r a ^

EI r io Tucupido nace en 1as cercanias de fa f i la Cerro Negro, a
1.200 nsnm, aproximadamente .  Antes de desembocar en el  r io cuanare,
recorre 1as siguientes formaciones vegetales: Bosque Premontano
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Semideciduo, Bosque Tropical  Siempreverde, Sabanas con Chaparros
y Bosque Tropical  Semideciduo (Minister io i let  Ar,biente y d; tos
Recursos Naturafes Renovabfes -MARNR- 1982) ,  recibiendo acrua de
diversas quebradas (Riquera, Higuerones. Los Bafros, r ,as cirpas y
L o s  H i e r r o s ) .

El c l ina de la zona se caracter iza por teDer dos estaciones bten
marcadas; una f luviosa, ( junio a octubre) en ta que ocurre el  gO!
de la precipi taci6n anual,  y otra seca (diciembre a marzo).  Esta
estacional idad inf luye mucho en e1 caudal def ! : io,  que es de rdgi_
men pluvial-  Los gastos medios det mes n6s hr imedo y n; is seco, son
respect lvamente de 50,7 m3ls y 0 m3,/s (Minister io de obras pibf i_
cas -MOP- 1976).  En 1a dpoca ale l luvias el  agua es turbia debido
a-Ios sedimentos que arrastra, pero en fa 6poca seca, el  agua es
cfara, ya que casi no hay corr iente. En su curso afto,  eI  lecho
es pedregoso, para dar paso, en su curso medio. a un lecho pealre_
goso que al terna con grandes pozos y ptayas arenosas. At l legar:
al  puente en la via cuanare,Bari  nas ,  han desaparecido los cantos
rodados y eI lecho del r io es arenoso.

Los caimanes se aletectaron en fos grandes pozos en una secci6n
alel  r io entre eI puente y la cota aprdximada de fos 3OO msnm.

Actualmente el  Minister io def Anibiente y de los Recursos Naturafes
Renovables -MARNR- est6 construyendo una represa. con f ines agrico-
1as y de electr ic idad, 10 km. aguas arr iba def puente. que acunula_
ri i  agua hasta un nivel  mriximo de 26? msnn, esta_represa_se conecta-
r i i  con la del r io Bocon6 (ya f inal izada) por un canal de 7OO m- de
fargo y la superf ic ie mixima de ambas sera de aDroximadanente
I 3 - 0 0 0  b e c t i r e a s  ( $ o p ,  1 9 ? 6 )  ( F r q .  2 ) .

Metodolooia

Pa.a 1os vuefos se ut i f iz6 una avioneta CESSNA 170, en la que iban
dos observadores. Ef censo se real iz6 en el  nres de diciembre de
7982- En esta dpoca el  r io estaba bastante seco v ef aqua erd
c l a r a  p u d r d n d o s e  d r s t i n g u i r  l o s  c a i m a n e s  c o n  f a c i - I i d a d - -

Se sobrevol6 cinco veces e1 r io Tucupido, atesde et puente si tuaalo
en la carretera c\ranare-Ba r inas ,  hasta donde se convert ia en un
torrente y los caimanes alelaban de aparecer,  invir t idnalose de 20 a
30 minutos en el  recorr ialo.  Los vuelos se real izaron a dist intas
h o r a s  d e l  d i a  ( 0 9 : 4 0  a  1 0 : 1 0 ,  1 0 : 5 6  a  1 1 : 2 0 .  1 3 : 0 0  a  1 3 : 2 0 ,  1 5 : 0 7
a  1 6 : 3 2  e l  ?  d e  d i c i e m l o r e  y  0 8 : 1 5  a  0 8 : 3 9  e l  8  d e  d i c i e m b r e )  c o n
objeto de deterninar e1 patr6n de soteamiento.

cuando se divisaba un caimen, se est imaba su tamafro, incluydndolo
e n  a l g u n a  d e  l a s  c a t e g o r i a s  s i q u i e n t e s :  < 2 n . ,  2 - 3  m . ,  y i 3  I n .
Se anotaba si  estaba dentro del agua o sotedndose, y el  t ipo de
sustrato donde se encontraba (drena o piedra) -  Los caimanes eran
reconocibfes desde e1 aire por la forma alargada ale su cabeza.
Por este m6todo Franz et al ,  (en prensa),  est iman que los caimanes
nenores de un metro, no son visibles-
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Resultados

Durante los cinco vuelos efectuados, se observaron 66 cainanes de
l - o s  c u a l e s  3 2  1 5 4 , 2 4 x t  e r a n  m e n o r e s  d e  2  m e t r o s ,  2 6  ( 4 4 , 0 7 1 )  e s t a -
ban entre los 2 y 3 metros, y s61o uno (1,692) era mayor de 3 me-
t r o s  ( T a b l a  1 ) .

Se cens6 un miix imo de 19 caimanes dlst intos, 5 se si tuaban entre
e1 puente y 1a represa, y 14 aguas arr iba de la mistna- Por fo
general  se encontraban en los pozos mAs profunt los, 2 '7 l7 '7, I4Zl en
secciones donde el  r io presentaba un lecho arenoso y A (22,86A\
en donde e1 lecho era pealregoso. No obstante dentro de esta ul t i -
ma ci fra s61o se observ6 un ejemplar sofeanalose sobre un sustrato
pedregoso, el  resto.(? caimanes) estaban sobre este sustrato pero
dentro del agua -

E1 mayor nimero de cairnanes, (16 ejemplares) se observ6 alurante
e 1  s e g u n c l o  y  t e r c e r  c e n s o ,  ( e n t r e  0 9 : 4 0  y  1 1 : 2 0 ) ,  t a n t o  a l e n t r o  d e l
agua como soleandose.

En cuanto a la act iv idad de soleamiento, los datos se exponen en
la f iq.  3.  Los caimanes comienzan a sal i r  del  agua, a meal ida que
el sol  va calentando el  anlcinete; a las 10, se observa un maximo
en e1 nr inero de ejemplares que esten fuera i le l  agua y despuds este
nrinrero desciende bruscamentei  entre fas 11 y las 14:00 hofas, la
mayoria se encontraba en el  aguar Y a las 15:00 horas se producia
otro maximo en el  soleamientor menos acusado que el  pr imero. Este
patr6n binodal es parecido a1 encontrado para ta Baba (gg!4gq
crocodrlus) en los l fanos, durante la 6poca seca {Ayarzaguena,1980t
S t a t o n  y  D i x o n ,  1 9 7 5 ;  M a r c e l l i n i ,  1 9 ? 5 ) ,  y  p a r a  e 1  c o c o a l r i l o  a l e l
N i l o  ( c r o c o d y , l g - s  n i l o t i c u s )  ( c o t t ,  1 9 6 1 )  ( F i g u r a  3 ) .  E 1  s o b r e c a l e n -
tamiento en las horas centrales del dia,  hace que los animales
retornen al  agua, para regular su temperatura.

con el  f in de obtener mAs datos acerca ale su comportamlento, nos
instalamos cerca de un pozo en ef que se soleaban cinco ejemplares.
Durante 1as tres horas y cuarto que permanecirnos ocuftos observan-
alofos, s610se pudieron dist inguir  sus cabezas sobre la superf ic ie
alel  agua, tan s61o un ejemplar pequeio sal i6 a solearse durante
algunos minutos. Esta act i tud de desconf ianza hacia e1 hohbre,
probablemente ha sido la que los ha preservado, ya que el  i i rea es
frecuentemente vis i tada por cazadores, que conocen la existencia
de cainanes en e1 r io-

Eo este nismo pozo se observaron algunas babas, pero mientras los
caimanes se encontraban en ]a parte mi is profunda, estas se si tua-
ban en las aguas someras. observamos tambi6n como un caimi in inten-
t6 atrapar aunque sin dxi to,  una iguana, que estaba sobre Las ramas
en el  bolale del r io.

Impacto de 1a Represa sobre los caimaoes

Es indudable que la construcci6n de la represa, provocari  canibios
sustanciales en tos h6bitats acuat icos. Por el  monrento no sabemos
c6mo afectar i in estos cambios a la poblaci6n de caimanes si tuada
aguas arr iba de la misma. La consecuencia mi is inmediata es la
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inundaci6n de las playas de1 r io,  ut i l izadas tabto para e1 sotea_
mlento como para efectuar la puesta. Hay evidencias de que, en
condiciones aalversas, los caimanes pueden construir  sus ; idos en
t ierra gredosa, asi  T. Blohm encontr6 un nido de estas caracterts-
t icas el , l  las mergenes del enbalse de camatagua (T. Blohm, com.per.)
y F..Medem (1981) reporta como un caso excepclonal,  un nido de
caimi ln en el  Al to Ariporo (casanare, colornlcia) donde no existen
playas arenosas, y las or i l las son de greda y cascajo. Este nialo
estaba construido con ramas secas y hojarascas amontonai las, y con-
tenia 43 huevos.

Por otra parte, el  mayor vohimen de agua, y los cantr ios or iginados
e n  I a  d e n s i d a d  y  c o m p o s j c i 6 n  d e  l a s  p o b t a c i o n e s  d e  p e c e s ,  a f e c t a -
r5n de alguna manera fos hi ibi tos al iment ic ios de 1os caimanes.

Pudiera ocurr i r  una migraci6n hacia la cabecera de] r io,  Dero lo
est imamos poco probabfe, ya que en esa parte, el  r io pres;nta un
lecho pealregoso y carece de grandes pozos donde los caimahes podrian
encontrar refugio, otra posibi l idad, ser ia 1a miqraci6n aguas abajo
a travds de 1as compuertas de la represa-

Si esta poblacidn reacciona bien a fas nuevas
les podria extenderse a travds de las or i1las,
que van a quedar inundadas.

Conclusiones

Los resultados de este trabajo const i tuyen un aporte adicional al
conocimiento actual deI estado de Crocodvlus intermedius. EI hecho
de que se haya local izado una poblacidn en ef piedemonte, hace
pensar en la posibi l idad de que queden reductos mi is o menos impor-
tantes de esta especie en otros r ios ale esta zona-

Por otra parte, ef  reconocimiento adreo se revela cono un m6todo
ef icaz para obtener datos de densidad relat iva, aumentando tas posa-
bi l ia lades ale local izaci6n de nuevas poblaciones en lugares inaccesi-
bles por fancha-

En cuanto a la mejor 6poca para real izar 1os ! 'L le]os, ser ia el  comien-
zo ale la dpoca seca, cuando las aguas hayan bajado y no sean turbu-
Ientas. Y a f in de obtener fos nejores resultaalos, se reconienda
q u e  l o s  c e n s o s  s e  e f e c t i e n  e n  d i a s  s o l e a d o s  e n t r e  t a s  0 9 : 3 0  y  l 1 : 3 0 h .
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Enbalse de los r ios Bocon6 y Tucupido, La represa alel
r io Bocon6 ya est i i  f inal izada, Ia de1 Tucupid; est i i  en
construccion -

a) Patr6n ale soleamiento def caimi in en el  r io Tucupido.
patr6n i le soleamiento de ]a baba en tos l lanos ;egin
alatos de:

b )  A y a r z a g u e n a  ( 1 9 8 0 )
c )  S L a t o n  y  D i x o n  ( 1 9 7 5 )
d )  M a r c e l l i n i  ( 1 9 7 9 )
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c o t t  (  1 9 6 1 )

Nunero y tamafio de los caimanes observados, act iv iatad y
t ipo de sustrato sobre e1 que se encontraban.

Distr ibuci6n de crocodvfr:s intermedius en Venezuela-

I-ocal idades dcnde se han enccntrado caimanes
(tonado de Medem, 1983) -

Rios con fas pr incipales poblaciones ate caimdn cono_
c i d a s :

1 -  R i c  c o j e d e s  ( c o d s h a l k  y  s o s a ,  1 9 ? 8 )
2 - Rio CatrEnap€ro ( ',
3- Rio cina]1rco ( "
4 .  R i o  M e t a  (  , ,
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TABIA ]

NUI,IERO Y TAMANO DE LOS CAIMANES OBSERVADOS,
ACTIVIDAD Y TIPO DE SUSTRATO SOBRE EL OUE

SE ENCONTRABAN

Hora
N&rEro

Cairoanes
T a m a i

2 2 - 3 3 ?
Activ idad sustrato

glef__eqta_q919 ji!4gee arena piedra ?

08 :15

08 :39

09 :40

10 :10

10 :56

11 :20

13:00

13 t20

16 :07

16132

1 1 11

13

12

1 1

l12 72 34 332TOTAL 66

1 1 6
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CAPTIVT FEARTNG OT ORINOCO CPOCODI]-ES ON IIATO
M}.S-A GUARAL - \'ENFZUEIA

John Thorbj  arnarson and
Tonas Blohn

t lato Masagualal  crocoCil ian center
Apartaalo 69, caracas 1010_-4

Introduct ion

Hato l4asaguaral ,  an ?.500 ha catt le ranch/wi ldf i fe pleselve is

i ."" t"a i i  the central  l lanos of Guarico state, Venezuela'  The

;; ; ;h-;" ;  been the si te of a signi f icant anount of biorogical

r e s e a r c h  s i n c e  1 9 4 4 .  v ' o r k  h a s  c o v e r e d  a  v t i C e  v a r i e t y  o t  t o p i c s

i ; ; i ;a i ;q l :otany, studies of invertebrates,,  and a sreat ' leal

ot 
"orL 

on vert ;brate ecology, including stu' l ies of the

s p e c t a c l e a l  c a i m a n  ( C a i m a n  c r o c o d i l u s ) .  ( S t a t o n  a n d  D i x o n ' 1 9 7 5 -
i '97?, l 'arcel l in i  rS79T:----o--aate; over 85 scient i f  ic publ icat ions

h a v e  r e s u l t e d  f r o n  w o r y .  o n  l J a t o  l r a s a o u a r a l )  '

Pecent ly.  through the inl t iat ive and f inancial  support  of  To!r '5s

elohn, iato l las;guarial  has also becone the si te of a capt ive

;; ; ; i t ;  and reai ing progran for or inoco croco' l i les, a cr i t icar lv

endangeied species once comonly found in the r iver ine habitats

of tha 11anos. The pr incipal goal of  the prograrn reintrocruct lon
schenes. The work at Pato Mas;guarat is beinq joint fy supported

;t  the rUcl i  cr iocodi le special ist  Group, the FunCaci6n para la De

f lnsa de la l laturaleza {FUDSN}),  the New York zoological  society

and the Flor. ida State l4useum.

Captive Breeding of Orinoco Crococl i les

The Orinoco Cr:ocodi le,  Crocodylus inter.nedius, has recent ly,been

r e c o q n i z e d  a s  o n e  o f  t h e  l t o r . L d s  l 2  r r o s L  e n d a n g e r e d  a n r r a r s  ( l - s u

isgsi .  on." widespread throughout the or inoco l ivel  ' l rainage

t ie crocoaife ! . /as iunteal to n;ar ext int ion in both coLorbia and

Venezuela Curing the Period 192C-1950. Since then a cor"t \ inat ion

of poorlv understood factors has preventeC popufat ion recovery

i .a ' i "a" i  populat ions have conl inued to cecl ine to an extrenefy

c r i t i c a l  1 e v e l .

InVenezuela recent concern for the cont inueC survival  of  the

s p e c i e s  h a s  s p u r r e d  n e h  i r L ( f i  s -  i n  d e v e l o p i n g  e n  e f f e c t  i v e

. i r . . i "" t l . "  ptograrT for the crocodi le.  one appl icable nanagement

. i l . t "ut i" .  i i  c ipt ively rear ing and re- introducing- crocoCiles

into protected areas to speeC populat ion recovery -whi le 
i t  is

i .otq'"" i ""a that capt ive l reeainq in anal of  i tsel f ,  is.no solut ion

i ; ;  ; ; ; ; ; i ;q the su;vival  of  v iable popuLat ions, a werl  -rnanased
p r o q r a m  o f  h a h i t a t  P t o t e c t t o n ,  P r o p e r l Y  e n f o r c e d - - ' r i 1 C i  j f e

i " q u l a t i o n s  a n d  c r o c o d i l e  r e i n t r o d u c t i o n s  c a n  e t t e c E r v e l y

i . J i i i r i " .  a l e c i l r d t e d  c r o c o d i l  j a n  p o p u l a t i o n s '  T h e  r o d e l  p r o q r a n

in India has demonstrated the Potent ial  for this rype ol  program

with crocoaly I  us gorosus, c .  p3]-g:gig and Gavial  i  s 93!99lgcus
( s i n q h ,  1 9 8 4 )  ,
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The capt ive breeding prograr:  for the Orinoco crocodi le represents
i  part_of an overal l  program, speatheaded by the Conision Ele
L r o c c c i l i d o s  o f  F U D E N A  f o r  t h e  ) e h a b i l i t a t i o n  o f  c r o c o d i l e
populat ions in Venezuela. By l , rorking tooether ! , r i th other pr ivate
and governnr\ental  otganizat ions such as the Universidaal Na; ional
Experimental  de los Llanos occidentales ' ,Ezequiel  zamora"
(I INELIEZ), the Fundaci6n La Safte, the rnsr i luto Universi tarro

de Tecnolo.r fa de yaracuy, the Sociedad Conservacionista Aualubon
de Venezuela, and the Minister io del Anbiente v de tos Recursos
Naturales Fenovabfes, FLDENI. hopes Lo create a-n effect ive
nat ional progran for the 5 craocodi l ian species nat ive to Venezuela,
The rnajor goals of this progran are to develop and ini t iate
recovery plans for the two species of crocoal i fes (C. intert \edius,
C. acutus),  and to ensure the proper nanagernent of th;_i .ore

Captive breeal ing of or inoco crocodifes has been problenat ic an
t h e  p a s t .  V e r y  f e w  s p e c i r . e n s  o f  C ,  i n t e r m e d i u s  ; r e  i n  c a p t i v i t y
(Blohn'  1973) anC nany of tbese r, 'e?e Sousea under,  subopt i inal
condit ions. The f i rst  capt ive breedinq r^/as acconpl ishAd in
1974 at Cachamay Park, near puerto Oralaz in \renezueta. (Ramlrez
et al  1977) ivhen 2 fenafes proatuced a totaf of  56 younq. Shce
then Orinoco crocoCiles have bred on Fato EI Fr lo,-ovned bv ur.
fv6n Darto l4aldonado (Apure State) alrd on Hacienda Refuqio de
Fauna Ef Paralso owned by TornSs plohn (Aragua State) (Biohn1982) .

Hato Uasaguaral

The establ ishment in 1984 of the capt ive breeding operat ion on
t lato Masaguaral  grew out of an urcent need to provide a stock
of crocodi les for reintroduct ion, as nel l  as a desire to devefop
standardizeal husbandry techniques which then could be appf ieal  to
o L h e r  p r o j e c t s  i n  V e n e z u e t a ,  p s  ! , o r p  p r o g r e s s e d ,  s t u r t i i i  w e r e
expanded to include ni td and capt ive populat ions of the
spectacted caimar, as wel l  as an educat ional and traininq role.
The pr incipal goals of the current $ork at l rato l rasaquat i l  are;

l )  Provide a stock of crocodi les for reintroatuct ion into
protected areas and other breeat inq purposes.

abundant spectacled caiman (CaiFan crocodi lus).

2) Develop appropiate, low cost husbandry techniques.

3) Experiment vr i th the feasjbi l i ty of  ranching Cainan.

fnvest igate the popufat ion ecology of qaj i lg!  with the
aim of developing nanagement recoNltendat ions to ensure
sustainabfe ut i l izat ion-

Provide a center for t rainino Venezuelan stuCents and
biologists in crocodi l ian rrranagement and researc\

And disseninat ing technical  infornat ion on capt ive real: ing.6 )
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concerning the capt ive breeding of or inoco crocodifes, vrork has
progressed steadi ly since the arr ivaf of  the f i rst  br.eeding
pair  in october 1984. This pair  had been kept at Refuglo de
Fauna El Parafso since early 1978, whele the produced 13
h : f . h l i h d  i n  l q F O  T h a . l r r r c n t  s t o c k  i n c l u a l e s  5  a d u l t  c r o c o d i f e s
(2 male, 3 fenafe) as wel l  as 9 subaduft  fenales nearing

natur iby.

The breeding pair  f i rst  establ ished inrecl iately began courtship
a c t i v i t y  ( o c t -  D e c .  1 9 8 4 ) .  T h e  f e m a l e  o v i p o s i t e d  o n  1 4  F e b .
1985. l f ter an incubat ion period of 86 days, the female qtas
observed opening the nest anal carrying 18 hatchl ing crocodi les
to the water (11 nay 1985).  The young were lef t  in the adults.
Fleven were removeal in septenber 1985 and are current ly being
reared in concrete tanks.

Afong lrith
Pen reared

the hatchl ing crocodi les, hatchl ing Cainan ale being
to examin the econorf l ic feasibi l i ty of  ranching Cainan.

F a c i l i t i e s  a t  L h e  r ' r e e d i n g  c e n t e r  c u r r e n t l y  c o n s j s t  o f  a
dorni tory/ fabor:atory bui ldinq, four 25 m. x 25 r.  crocodife
b r e e d i n g  p e n s ,  a  l a r g e  ( 8 0  n ,  x  2 5  n . )  n a t u r a l  e n c l o s u r e  f o r
adult  Cainan, 7 concrete hatchl ing pens anC a fooal prepalat ion
and auI6lEfshed. I later for the concrete tanks in supl ied by
windmil l  to a 10.000 l i ter water storage systerc.

Addit ional breeding enclosures and hatchl ing and grovt-out pens
!, / i11 be bui l t  dur ing alry season.

Besiales i ts funct ion as a capt ive breeCing anC rearin! '  center,
work at the Yasaguaral  Center is aimed at a nurber of other
topics. Training is being offered to Venezuelan students
biologists,  Nat ional Guard off icers anal c iv i l  servants in
the launa Service and National Parks departanents. For tne
past tr^ 'o years, Hato Masaguaral  has served as the si te of a
training course in wi ldl i fe managenrent and research techniques,
taught by Dr.  B. Pudran of the smithsonian Inst i tut ion. Thls
course r, / i l l  again be taught in 1986. Plans ale also being
naale to offer a short  course deaLing specif ic ial ly r .7i th
crocodi l ians. Training in caPtive propagat ion and research
techniques for several  venezuelan students fror tbe Inst i tuto
unlversi tar io de Tecnologla de Yaracuy has already t ,egun.

The project has Lenef i ted great ly fron support  and technical
advice of a number of indlvialuals:  Peter Brazait is ( t lew York
z o o l o g i c a l  S o c i e t y ( ,  D a v i d  B l a k e  ( N a t a l  P a r k s  D e p t . )  a n d  D r .
F. I^ layne King (F]or ida State Museun and chairF.an of the GsG,/
ssc/urcN) .

f 'uture plans cal l  fot  cont inuing the work already underway,
anal afso ini t iat ing stuCies of wi ld populat ions of Orinoco
c r o c o d i l e s .  P e r h a p s ,  t h e  h i o h e s t  p r i o r i t Y  i t e r  i s  t o
undertake a ser ies of systenat ic status surveys corbined v/ i th
research into the ecology of these ! t i1C populat ions. Tbe
greatest problen that now faces the crocoCile lear ing progran
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and the future survival-  of  the species is the lack of protected
habitat ,  and adequate enforcep.ent of exist ing wi ldl i fe
regulat ions. with the cocperat ion of the Minister io del lmbiente
y de fos Becursos Naturales Renovables, and the Nat ional cuard,
i t  is hoped that adeguate protect ion of the crocodi le can be
a c h i e v e d .
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STUDY OF TRENE IN TI]E ITTERAIURE COI(ERX.iIIiG AN N.IDANGIFfD SPECIES

1. Lehr Brisbin, JR.,  Savannah Rive! Ecology Laboratory
P -  O -  D r a w e r  E .  A i k e n ,  S o u t h  C a r o l i n a  2 9 8 0 1 .  U S A
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P. O. Drawer E. Aiken, South Carof ina2ggol,  UEA

Like any other f ie ld of natural  science, the conservat ion and
nranagement of the world 's crocodi l lans require ready access to the
publ ished l i terature and data bases avai lable for the var ious
species of concern. Since many crocodi l ian biologist  f requent ly
I^ 'ork af ield in underdeveloped or remote areas of the Uorld.
obtaininq access to such l i terature and alata resources can often
be a severe problem-

Over the past few years, the Nat ionaf Environmental  Research
Park (NERP) program of the Universi ty of Georgia's Savannah
River Ecology Laboratory (SREL) has compfied and publ ished
cross- indexed workinq bibf iographies on topics of relevant
environmental  interest to several  of  tbe laboratory's research
p r o g r a m s  ( F e l l y  a n d  S m i t h  1 9 7 5 r  J a c k s o n .  1 9 8 1 ,  S m i t h  e t  a I . ,  1 9 8 2 )  .
The compi lat ion of each of these bibl iographies involved cbtaini4
copies of each of the references l isted and reaal ing eacb in
s u f f i c i e n t  d e t a i l  t o  a l l o w  i t  t o  b e  c l a s s i f i e d  a s  t o  s u b j e c t r n a t t e r ,
into one or more categories of part icufar inportance to research
on that part icular species. These references are then f i led by
accession numbers which al low the retr ieval of  l ist inqs of al l
references containing information on any one or conbinat ion of
one or more topics. This report  descr ibes lhe compi lat ion of a
simifar cross- indexed bibl iography for the American al l igator
(Al l iqator mississippiensis) -  An overview of recent research on
the American al f igator conducted at ts}Ie SFEL durrnq the 1960's and
1 9 7 0 ' s ,  h a s  b e e n  p u b l i s h e d  e l s e w h e r e  ( B r i s b i n ,  1 9 8 2 ) .

Thls bibl iography for the al l igator,  at  nearly a f inal  staqe of
edi l ing, nolr  contains 2695 t i t les, with each reference having been
obtained, ver i f ied, read and classi f ied as to subject matter,  into
28 categories as ] isted in Table 1. This compi lat ion covers the
world l i terature from the nld-1700's throuqh the spr ing of 1984.
The compi lat ion of this bibl iography was based in turn, on an update
o f  a n  e a r l i e r  b i l i o g r a p h y  o f  9 9 5  t i t l e s  o n  t h e  a f l i q a t o r ,  w h i c h
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had been, 9o^pl l99. and publ ished in a simi lar for inat (Murphy, Brown
a n d  B r i s b i n ,  1 9 7 8 )  .

The compi lat ion of two successive bibl iographies of the worlat
l i t : ralyr:  for the al f igator permits a cornparison of rhe frequehcies
l , ' i th which var ious topics have been coverea by t} le references rn
these two col lect ions- Furthermore, comparisons of these f !€quelrcies
with simi lar f requencies cafcutateat for only tbose ar-t ic les
publ ished-from. 1980-1984, proviale a unique ;pportunity to compare
cnanges o! parterns of topic coverage over t ime. As indicated in
Figure 1. there has been a not iceabie shi f t  over a 6_ye;r perrod(19?8 through 1984) in tbese patterns of ropic coveraae- rn rhe
ini t ia l  bib.Liography (Murphy, Brown anat Bri ;bin,  1978i,  a skelredp d t t e r n  ( F i g u r e  1 )  i n d r c a t e d  t h a t  L h e  m a j o r i t y  o f  t h e  t r o p i c s  w e r e
dealt  with by only a fe! .r  papers each, whi le o; ly a few of the
categories received extensive coverage in the l i terature. Thts
skewed pattern of relat lvefy few corMron topics anal many rare onesw a s  g r a d u a l l y  r e v e r s e d  t h l o u g h  L 1 . r e  u p d a t l n q  o f  t h e  t 9 ? ; J
bibl ioqraphy and tbe addit ion of nore refeiences to form the
present 1984 conpi lat ion- As indicated in Figure 1, those referencespubl ished since 1980 showed an even more equitabte distr ibu.ron,
with.  most_of those categories k 'hich had reieived only rare coverage
in the 1978 conrpi lat lon now being addressed in the l i terature with
d nuch nore greater Frequency.

The trends over t ime ln the frequence of coverage of each of the
specif ic categories are indicated in TabIe 1. this data shows
cfearly t lat  the two toplcs of ,Tnternat Anatomy,,  and , ,cenera]
Pbysioloqy" dominate the early t i terature on the American at l igator.
being addressed by 38.5% and 2'7.42 of at l  of  the references ci ted
in_the 19?a bibl iography. Tl ]e wide coveraqe of these two topics
ref lects the intense scient i f ic interest that crocodi l ians
apparent ly engendered in the early days of biofogicaf resea_rch, as a
"missing 1ink, '  between the anatornical  and physioioqical  complexi ty
of the more pr ini t ive rept i les on the one ha;d, an; tbe nore advanceat
o l r o s  o n  t h e  o t h e r .  B e i n g  o n e  o f  L h e  m o s L  e a s i l y  o b t a i n e d  s p e c i e s
of crocodi l ian, the . \ . r ler ican al l igator thus becane a conl l r lon cl ,hia^+
for treatment in rexrs and other i tuaies 

"f  
b; i ;  ; " ;p; ; ; ; i ; "- ; ; : ; ;y

and comparat ive physioloqy of the vertebrates-

The alecl ine of al l iqator numbers in the ,{ i ]at  was f i rst  noted by
natural ists as early as the beqinnings of the 2oth century, and by
t h e  1 9 4 0 , s  -  1 9 5 0 , s ,  r h e  f i r s r  s i g n s  w e r e  b e c o m i n g  a p p . r . i t  i r . ,  t r r "general  world l i terature, that al l igator populat i ;n ni :mbers in tne
wi ld_were decl ining to ser iously fow numblr i .  subsequent ly,  with
a n  o f f i c i d l  r e c o g n r t i o r  o f  L h r s  p r o b l e n  a n d  t h e  r e s u - L t a n t  t i c r i - ^
of the p. lner ican i t t isator as an endansered species in reeel- i --  "
marked change became apparent in the aubject matter aleal t  with by
the r ' rorfd l i terature on this specres- This undoubtedfy resutteal
from a combinat ion of two factors: (1) as al l igator , ] i r*b.. .  o". .*"
low in the wi ld and legat restr ict ions were iniosed against their
being taken, i t  became di f f icutt  or impossrble to obt i in specrmens
for use as subjects of studles rn comparat ive anatomy or ;hysiology,and the conmon caiman (Caiman crocodi lus),  whose use 

"ru. 
, ] l t  

"orestr icted, began to replace the al l igator as a subJect of such
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studies; (2) the off ic ial  l ist ing of the al l igator as an enalangered
species rnade i t  easier for researchers to obtain support  for
sludies in those areas which provided the information needeal to
more effect ively conserve and manage wi ld al ] iqator populat ions.
These subject areas. which had been comparat ively neglected in the
early f i terature. af l  sholred marked increases in frequency of
coverage by the world l i terature (some by as much as 500-5002
betwee; th;  t9?8 compifaton vs. the 1980-84 ci tat ions),  and incluled
such topics as: "Habitat" ,  "conservat ion and Management",
"Popula-t ion Est imates anal Density",  "Reproduct ion",  "Mortal i ty and
Age structure" anal "Food Hablts" (Table l ) .  Thus. t} le changes in

t ie patterns of f requency of coverage of tbe al l igator l i terature
over t ime (Figure 1) are seen to be the result  of  both diminisbed
use of the species as a subject for faboratory research and a
concomitant increase in attent ion to those topics relateal to
efforts to conserve and manage alwindl ing wi ld populat ions (Tab1e 1) '

Afthough the al l igator may be an extreF€ example of this process,

the daia presented here clear ly shoi{  that publ ic awareness an' l

of f ic ial  lega1 recognit ion of the pl ight of  an endangered species
can have a profound effect on the subject matter covered by t} 'at

species'  pubt isbeal world l i terature and that moreover,  this
e_ftect can occur over a relat ively short  per iod of t ime ( in the
present case, over less than seven years).  To the extent that such
rtr i t t .  i "  subject matter ref lect the proport ion of research effort
that is being expanded in these areas of concern, the data
presenteal here suggest that world conservat ion programs anc
leqislat ion are ei iect ively inf luencing the al locat ion of research
ef iorts in desireal ways to acbieve goals of ef fect ive management an' l
conservat ion of endangered wi ld populat ions-
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FI.RIDA ALI.,IGATTR: ECONOI'{ICS, INRVEST, AND CONSERVATION
H i n e s ,  T . ,  A b e r c r o m b i e ,  C . ,  p e r c i v a l ,  F .  a n d  W o o d w a r d ,  C .

Wildl i fe Research laboratory
4005 c Main Street

c a i n e s v l f l e ,  F T ,  3 2 6 0 1 ,  U . S . A ,

Past and Present Status

Throughout much of this century crocodi l ians have suffereat
worldwide deplet ion because of unrestrained comnlercial  harvest
a n d  h a b i t a t  a l e s t r u c t i o n .  D u r i n g  t h e  1 9 5 0 ' s  a n d  1 9 6 0 ' s ,  F l o r i d a
popufat ions were no except ion, anal i t  became necessary to extenal
fu11 legal protect ion to the Ame.lcan al l igator (Al l iqator
nisslssippiensis).  By the mid-1970's populat ions were wel l  on
their  way to recovery-- i f  indeed they had evex been so depleted
as some baal feared (Hines 1979)--  and by 19?5 I ' lor ida came and
Fresh Water Fish Commission off ices ere receiving 4,000-5,000
nuisance al l igator complaints from the publ ic each year (Hines

During the mid-1970's,  al l igator research and management
activities centered around assesslng population status (I,{codward
and Marion 1978; Wood and Humphrey 1983) and developing
techniques to handle the nuisance af l igator problem (Hines and
woodward 1980, 1981)- Soon thereafter more intensiv€ studies of
l i fe history anal populat lon dynamics began (Dietz and Hines 1980),
and by 1981 a def ini te commitnent to invest igate sustained yield
nanagement bad beeD made.

Al l ioator Prooram Direct ion

Three basic pernises eventual ly came to underl ie these i  rest iqat ions.
To begin with.  we decideal that (1) al l iqators woufal  some day be
harvested anal that {2) within the constraints of resource
conservat ion, harvest revenue would be maximized. Also, we became
absolutely convinced that (3) a port ion of the harvest prof i ts
shouLd be returned, al i rect ly or indirect ly,  to benef i t  the
conservat ion of the species. we bel ieve this last considerat ion
is part icular ly inportant because al though the trade in
crocodi l ian products has lonq been an econonic,  force worldwide,
l i t t le incl inat ion or opportunity has hi therto existeal for any
revenues to be returned to the natural  system. Tbe idea of
econotnic feedback from cornmerciaL wildlife harvest to tbe enwirorn€nt
has rcc€ntly bec<rr€ widely recognizeC in l-uisiana (Palnisano et a]. 1o7t),Fapua-
New Guinea (Rose 19e2), a,nd Zirbabwe (.non.1982) here onqpins crorodrtian
nanagenent pr.grans presentll' er.ist. F\rrthenure, in Flonda we ha\..e profosed
that the ccncelt of \ratue-added conservation be explicitltr lncor?orated in the
State alhgator rBrLaqenrent plan.

Research and Manaoement

A purposeful  program of commercial  exploi tat ion for maximum
levenue carr ies adaled responsibi l i t les to bui ld a knowledgable
basis for decision naking- O nsequent ly.  a long-term management-
or iented research effort  is underway, An al l iqator populat ion
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nodef is being aleveloped to serve as a guiate for research and
management.  Ful ly aware that expl ic i t  project ion models are onty
as good as the data they include, we have set out to test the
harvest concept experimental ly.

In 1981 an experimental  harvest of  l .2m and larger af l igator was
initiated in norlh-c€ntral Florida on Orange anal Lochloosa Irakes,
two areas which containn substant ial  al l igator populat lons that
have been extensively monitored since 1976. The object ive of
these harvests is to test t } le effects of specif ic removaf rates
and to provide improved data for a populat j .on model.

In 1981 the Game and Fresh Water Fish Commission, the Flor iata
Cooperat ive Fish and wi ldl i fe Research Unit ,  and the Flor ida
Al l lgator Farmers'  Associat ion ini t iated a joint  project to
aletermj.ne impact of egg and/or hatchling removat on alligator
populat ions. This study is currentfy in progress on 4 central
Florida lakes. obviousfy it was alesigned to complement investiqations
lnto the harvest of  larger animals.

Fuf l  evafuat ion of these two experimental  stual ies would be
premature- Nevertheless, based on these invest igat ions, as wel l
as several  l i fe history studies, we have gained insight into the
approximate vafues (monetary and demographic) of  var ious sized
al l igators. Using this information we have diagrarmed the
monetary and alenographic costs and benef i ts of a control led
harvest.  I 'he object ive of our approach is to assist  wi ldl i fe
managers in designinq harvest strategies that are economical ly
and ecological ly opt inal .

Eqq and Hatchf inq Halvest:  Cost anal Vafue

A hef icopter,  airboats, and an egg-transport  boat are typicaf ly
employed for egq col lect ion. Nests are tocated by hel icopter,
and airboats are guided toward the nests by an airborne observer.
Using a hef icopter and 3 airboats, we have removeal as many as 1,800
eggs in an 8-hour period. Obviousfy the per-hour costs are quite
high, and in some al l igator habitats such operat ions are not
pract icable.

Col lect ion of hatchl ings is most pract ical ly accomplished at night,
by airboat.  Since we general ly attempt to take young al l igators
before they disperse fron the nest s i te,  focat ion of nests by
hef icopter has again proved benef ic ial ,  Many nests are inaccessibfe,
and their  hatcbl ing pods can not be col lected unt i l  they move to
the open narqin of the fake. Because of this delay, oLrr lEtcht ing
col lect ion efforts are often protracted over 2-3 months-

Costs for egg or hatchf ing removal depend upon habitat  condit ions
and af l igator popufat ion density.  Cost per fert i le egg have
thus far averaged about $5. For hatchl ings, expenses have ranged
b e t w e e n  5 7 . 3 2  a n d  $ 1 2 - 8 6  p e r  a n i m a L .  T h e s e  f i g u r e s  a r e  b a s e d  o n
airboat operat ing costs of $1o,/hr and aircraft  t ime at $11o/hr.
For these and subsequent analyses, wages were arbi trar i ly f igured
at S5lhr.  In actual operat ions, some petsonnel have been paid
lessi  some have been paid much more, I t  should also be noted that
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extensive planniDg is requireal to achieve the above level of
economj.c eff ic iency. Wage costs for planning have not been
incfudeal in the analyses we report .

The cost to a Flor iala al f igator farm of rais ing a cohort  of
alligators to harvestable size has not been accurately detenirir€d.
co6ts ale dependent on the number of animals being raised,grolr th
rates, rnortal i ty,  capital  investment,  and harvest strategy. For
purposes of this discussj .on? we assume that the farm starts with
1000 hatchl ings. raises them to an average total  length of 190cm
in 4 years, and incurs 102 mortal i ty alur ing those 4 years. Baseal
on al iscussions er i th a number of Pfor iala al l igator farmers. the
per al l igator cost of  rais ing 1000 al l igators to harvest s ize
was est imateal to be S75-S125 depending or l  the operat ion. s laughter
costs were est imated to be $30 per animal.  Hide and neat market ing
costs ai lal  another 910 to cost per animal.  using the above f iqures,
ue arr ive at the fol lowing per-animal costs:

cost of  rais ing af l igator to 190 cm
^ ^ e i  ^ f  . 1 . ! , ^ h + ^ r

cost of market ing products
cost of  col lect ing hatchl ing

T o t a l  c o s t

$  100
30
10
10

Based from harvest f igures from smith's Al l iqatox Farm in 8e11,
Flor ida, a 190cm al l igator has a 50cn bel ly wj.dth and yields 7.4
kg of meat.  over the past several  years/ pr ices for farm-raiseal
al l igator proalucts have averaged 93.00,2cn for hides and S11.oo./kq
for meat.  Based on these f iqures, the value of an average 190cm
a f l i g a t o r  i s :

hide (50cm bel ly width)
n e a t  ( 7 . 4 k 9 )

T o t a l  v a l u e

s 1so
81

I  231

I f  one subtracts raising costs from total  value, then one can
est imate the net value of a wi ld hatchf ing to be approximately
s81.

Hunter Harvest

The experimental harvest on ora$ge and Lochloosa Lal<es has
provideal an annual harvest of  approximately 330 al l igators larger
than 1.2m. Check stat ioDs have been operateal to assure that exact
harvest quotas are aalhereal to,  that al l  necessary biological  alata
are col fecteal f rom each animal,  anal that hunter effort  i5 recorded.
Tn addit ion est imates of per-anlmal processing t ine for both neat
anal hide are alocumenteal. Hourly wages anal airboat operationaf
costs are f j .guled as above. The average pr ices are baseal on S49-21
per l - iDear meter for hi t les anal $11.02 per ki logram for meat.
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Hunter Harvest: Cost ald Value

It  is di f f icul t  to evaluate precisety the attscrete costs of
harvest ing adult  al l igators ! . l th in part icular s ize_classes-
However,  anafysis of check-stat ion records for our experimental
harvest indicates that cost wi l l  increase with the si ;e of the
target al l igator--  and that for animals larger than 3 neters,
the rate of increase wi l l  be rapid and nonf inear.  ?he approxi .mate
value of an average hunter-harvesteal anlmal (c.  2.3m) hl i  oeen
about S200. When the pr ices for meat and skin have been high,
very la.ge anirnals (  3.5m) have generateat total  revenues in
e x c e s s  o f  $ 1 0 0 0  ( I ' i q u r e  l ) .

Value to the Population

In managing the harvest of  a wi ld crocoal i l ian populat ion, i t  is
important to consialer lrhich age,/size cfass will become the
primary target of explol tat ion. To make this decision resDonsiblv,
one must consider not only the monetary economics ot harv;st  but
also the potent ial  value of harvestable animals to the residual
populat ion. Any precise evaluat ion obviously demands rather
complete kao\r lealge of crocodif ian popufat io;  dynamics, anat we alo
not present ly possess such detai fed information for the American
al l igator.  Nevertheless. we can derive a very approxj .mate
relat ionship between al l igator age/size and alemographic vaiue.
Doing so requires us to est imate a large number of al l igator
populat ion parameters. Most of the values we have used are
employed without knohrfealge of their accuracy. Values for a few
parameters have not been observed at al l .  Rather,  they have been
est imated - through ' r  t r iangulat ion' ,  by computer simutat ions involving
a nodif ieal  Lesl ie matr ix.  Another di f f icul ty,perhaps even more
serious, is that we do not yet understand the nature of any
density-dependent mechanisms by which al l igator populat ions might
compensate_ for harvest. In other words, when Ig.lf l-Sg-E g! gCf.
value-!9-!be-populat ion ggrye (Fioure 2).  yg.t f  ;hould conslder i ts
oeneraf Ehglg rather !lE! lLg precise dimensions.

ID deriv ing our curve, we assumed that the onlv imDortant values
were reproduct ive, and we atso assuned t} lat ,  d;moo;aDhicattv
speaking, ma.Les were reproduct ively trrefevant.  rhe i ror izonial
axis of our graph is demarked by f ie ld- ident i f iable f i fe stages;
i .e. ,  i t  is scaled most l" I  by size. This somewhat unusuaf scate
was necessary because of our determinat ion to present value 99 g
funct j^on of populat ion classes which can be pract iaat lv taroetea
for exploi tat ion. In other words, we dial  not use age as a scale
because one cannot reasoDably expect conunercial  hunters to
discr iminate among animals by age class before harvest ing them.
(Simi lar considerat ions also apply to the determinat ion of sex.) .

Basical ly.  then, we alevelopeal our value curve to aaldress quest lons
of expected demoqraphic cost upon harvest of  a randomly selected
ahimal of lenqth (L).  Value v/as assumed proport ionat t ;  the
nunber of mature-femafe- years al ]  al l igator coulal  be expected to
i L a  n ^ h ! ! r r + i ^ h  ^ r



E  ( v : c )  =  K * P ( F : c ) * ( Y . F , c ) ,  w h e r e

E(v:c) is the expected value of an anirnal to the populat ion,
given that the animal is a member of agelsrze class ct

P(I ' :C) is the probabif i ty that an animaf is female, given
that i t  is a member of age,/size class ct

E(Y:F,C) is the expected number of years aD aninaf wi l l
spend as a reproduct ively nature inal iv idual,  given that
the animaf is female and belongs to agelsize class C.

we alo not have gooal estimates for the expected value of a mature-
female-year.  However,  for present purposes. this is not lnportant
l f  we can assume that a4y var iat ion in this expected value is
lndepenalent of aqe/size class nembership ( i .e. ,  i f  in the above
equat ion we can incorporate this factor into the constant.  I<).
Almost certainly,  this is not str ict ly correct.  but our research
indicate that any bais introduced into our vafue curve because of
this assumption wi l l  be minimal.  rn any case, this assumption
al lows us to graph for each age/size class i ts refat ive expected
value to the populat ion (RELATIVE VALUE) t  for convenience, we
have scaled this var iabfe so that i ts maximum value is equal to
1 0 0 . 0 :

R E I , A T I V E  V A L U E  f O T  C 1 A S S  C  =  1 O O * E ( V : C ) , / E ( V  ) .

The rough est imates which entered the calculat ion of our value
curve were derived from a number of sources. Percentages of
fenales by size class were taken from Flor lda experimental
harvest alata- survival  rates for animals less than 2 years olal
were est imated from orange Lake recapture data. SurvivaL rates
for immature animals 2 years or older l rere est imated from size-
class distr ibut ions of Flor ida and Louisiana harvests.  Annual
survival  rates for mature animals were arbi trar i ly set at  0.9
crowth rates for animals less than 2 meters were est imateal or
extrapolated frn orange Lake recapture data. Growth rates for

larger animals l rere taken from chabreck and Joanen (1979).

sen;sence was arbi trar i ly assumed to occur at 40 years of age.

Again we would enphasize the dangers in focusing intensively on
t h e  d e t a i l s  o f  o u r  c u r v e ' s  s h a p e .  N e v e r t h e l e s s ,  t h e  f o l l o w i n q
points seem important to us. First ,  our value-to-popufat ion curve
has the basic shape one would expect on generaf demographic
pr inciptes. Second, the curve is strongly peaked and exhibi ts
extreme negat ive skewness, These factors inal icate t} lat  sma]l
animals-- and very large animals, which are afmost excfusively
males-- are part icularty appropriate !argets for harvest-  Ior
example? one can remove almost 50 hatchl ings for the same
populat ion cost as taking one 2 meler animal.  When this fact is
consialered along with the e conomi c s -  of-harvest information
presented above, certain al t igator exploi tat ion strategies stand
out as clearfy better than others.
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Dis cussion

At least 3 sets of information are needed to determine eff ic ient-Lv
the appropriate size-cfass target for commercial  exploi tat ion of;
c-rocodi l ian populat ion (Fiqures 1, 2,  and 3) .  A potent iat  manager
should understand the relat ionship between size ctass anal
expected demographic value to the residuat popufat ion- Simitar ly,
the comrnercial  worth of indlvidual animals from the var ious size
classes shoulal  be approximatefy known. With this information, one
can consialer tarqet ing size ctasses with hiqh comnerical_to_
demographic vafue rat ios- Among Flor idad al l igators, for example,
such rat ios are part icular ly favorable with respect to smalt
and very large anlmals. There remalns, however,  one crucial
inqedient missinq from this cafculat ion. Those of \ 'ou who dre
famil iar with Flor ida al l igato!s would quickly poi;r  out that a
commercial  hunter would eventual ly go bankrupt i f  he or sbe
hunted exclusively animats over 4 meters. Certainty each aninal
in that s ize class would be worth a great deal on the commercial
market,  and certainly they would al f  be reproduct ively expendabte
males- But there sinply are not enough aninats that biq to make
their  exclusive pursuit  worthwhite in the tong run. In other
words, a manager pfanning size-class select ive harvest lno of a
crocodi l ian populat ion afso neel js some idea of rhe relar ive
a b u n d a n c e  o f  s i z e  c l a s s e s  ( F i q u r e  3 )  i

The information we have sketcheal in Figures 1, 2,  and 3 provide
grounds for deciding U!f ! !  ErZC cfasses are most appropriarety
targeted for exploi tat ion- This information does not,  however,
direct ly address the quest ion of whether crocodif ians should be
commercial ly hunted at af1. As you might expect,  ]^re have debated
this most crucial  quest ion among oursetves a number of t t rmes.
And four very general  points have emerged from these alebates
and from our studies of corunercial  al t igator exploi tat ion.First ,
i t  is probable that the dynamics of harvested al t igator populat ions
are inf luenced by several  factors nhich we have not vet been able
t o  e v a f u a t e .  A m o n g  t h e s e  f a c t o r s  a r e  t h e  f o t t o w i n g :  ( i )  w e  a o  n o t
know what compensatory mecbanisnrs might operate in an exploi ted
popufatron- (b) The wariness that develops in hunred crocodit ians
almost certainly provides some insurance against over exploi tat ion.
( c )  S o m e  a l l i q a t o r  h a b i t a t s  i n  r l o r i d a  a r e  d i f f i c u l t  t o  i u n t ,  a n d
this problem of access also helps preserve some poputat ions from
e x c e s s i v e  h a r v e s t .

Second/ sustained yield expfoi tat ion is not universatty apprcpriate
even where wi ld crocodi l ian populat ions can withstand sub;tant iat
harvest.  For example, i t  has been suqgested that conservat ion and
wlfdl i fe commercial izat ion are incompatibfe under some socio-ecot lomic
systems (Uope and Abercrombie,elsewirere in this volume) -  FurtheriDre,
M a g n u s s o n  ( 1 9 8 4 )  p o i n t s  o u t  t h a t  r a n c h i n q  s o n e  l e s s  v a l u a b l e
c r o c o d i l i a n  s p e c i e s  r s  s l m p l y  n o !  e c o n o n i c a l l y  v i a b t e -  A s  a n  a b s o l u t e
nrnrmum, wi ldl i fe manaqers should avoid proposlng strateqies whicb
inply a net f inancial  drain or exacerbate social  tendencies toward
natural  resource destruct ion- Therefore, the social  economics of
any destruct ion, Therefore, the social  economics of any contemplated
harvest scheme should be evaluated before signi f icant co]Iuni tments
to sustained-yield l lanacenent programs are made-
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Thiral ,  potent ial  alenographic value of individual animals var ies
very substant ial lY be targetable size class. This is fai  more
the case for long-l ived species such as crocodi l ians than for
traal i t ional ly manageal species (e.9.,  \" /hi te-tai led deer),  and this
fact has important harvest impl icat ions. For exanple, alespite our
imperfect unalerstanding of al l igator demography, we can at least
be certaln that harvest schemes tarqet ing 2m animals wi l l  not
nraximize sustained yie1d.

Final ly,  we bel ieve that cof iunercial i2at ion of wi ldl i fe can enhance
conservat ion only when two condit ions are met- (a) Persons involved
ln exploi tat ion must be encouraged to develop a vested interest in
naintaining substant ial  staoding populat ions togethe! with
appropriate habitat .  (b) A signi f icant port ion of harvest revenues
nrust be returned (direct lY or indirect ly) to species and habitat
conservatron -

conclusion

?he potent ial  commerciaf value of several  cocodri l ian species could
f inance sustained-yield conservat ion programs and also generate
surplus revenues to address lmportant hunan neeals.  Eowever,
effact ive sustained-yielal  exploi tat ion programs need a sound
research base since (for social  anal biological  reasons)
crocodi l ians are part icutar ly vulnerable to overharvest.  Toalay we
have out l ined ini t ia l  results of our al l igator harvest studies. In
Ffor ida, as elsewhere, much wort obviously remains to be done.
Nevertheless, we hope the Present paper wiI l  st imulate alDropriate
i l i s c u s s  i o n .
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Introaloct ion

As heirs of nineteenth century progressivism, Western social
scient ists have unt i l  recentfy arqued that Third Worlat nat iobs
would achieve much-needed improvements in qual i ty of t i fe Lhrough
an almost organic process of internal,  progressive , ,development, '
(Almond and Powelf  1966. pye and Verba 1065; Rosrow 1960).  However.
i t  is preseot ly di f f lcul i r  to discern any general  pattern of natural ,
progressive devefopnent in the tropical  countr ies. Recent cr i t iques
of this developrnent theory atr ibute i ts fai lure to i ts insrsrence,
in extrene, t})at  each nat ion is,  and has been for years, an
independent actor on an otherwise empty stage (Era;k 1969, Vi l lamil
1 9 7 9 ,  w a l l e r s t e i n  1 9 ' 7 4 ,  1 , 9 ' 7 9 ) .  B y  c o n t r a s t  a h e  c r i r i c s ,  o r
dependency theorists (Wal lerstein 1979) emphasi"e that i t  is not
possible to understand what goes on within a Third World nat ion
unt i l  one recognizes the present anal histor ical  relat ionship of
that nat ion to other internat ionaf actors.

Social  scient ists applyinq alepenaiency theory to Thiral  t rortd countxias
have most often emphasized the effect of  cotoniat pof icy, t raate
relat ions, anal programs of economic devefopment on ior ic ir l tural
unalerdevelopment (e.g. Ashcraft  19?3, Franke and Chasin 1980).  ?hev
argue that Third World agricul ture has been shaped by the
industr ial ly developed 1\ror ld to benef i t  the industr i l t ly devefoped
worfd: rais ing crops for export  has been promoted over ;ais ing
food crops for domest ic consumptionr cash-crop agricul ture has been
expanded into ecological ly marqinal areas; devefoping forergn
markets for agr icul tural  products has been stressed io tbe
detr iment of internal markets (Ashcraft  1973, Franke snf Clasin
1980. Morgan 1979).  Consequent ly,  the peopte of many Third Worlal
countr les devote their  major enerqies and resources to providing
i n e x p e n s i v e  a g r i c u l t u r a l  p r o d u c t s  ( e . g - ,  s u g a r .  b a n a n a l ,  c o f f e e ,
mari juana, etc.)  for the developed world- Thus they end up in debt
for more expensive manufactured products and, incr-asingl! ,  tor
food to sustain thernselves -
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we bel ieve that a simi lar analysis can be appl ied to the
exploi tat ion of wifd plant and animal species for cohmercial  export .
whi le conservat ionists interesed in such matters bave become
increasingly sensit ive to the economics ( including the
internat ional economics) of species preservat ion or ext lnct ion
(National Research counci l  1983) ,  they have not systematical ly
outf ined how resource exploi tat ion in a Third world country
can be dr iven by forces largely exogenous to the nat ional
borders. Ratber,  their  analyses have concentrated on the internal
d y n a m i c s  o f  t h e  r e s o u r c e  i n  q u e s t i o n  ( e . q . ,  G l a s t r a  1 9 8 3 ) .  o f t e n ,
therefore, nat ive "poaclers" are simply def ined as the vi l la ins an
s u c b  s t u d i e s  ( e . 9 , ,  B a r b o L r r  1 9 7 6 .  L o f t a s  1 9 7 7 .  M y e r s  1 9 7 8 )  .  a n d
tbere is f l t t le invest igat ion of the ways in which the poachers' , /
hunters'  act iv i t ies are l inked to the economies of the alevelopeal
wor1d.

This report  wi l l  extend the appl icat ion of dependency theory to the
expfoi tat ion of Third world wi ldl i fe by considerinq tbe specif ic
case of crocodi le hunt ing in Bel ize- In so doing, we sha1l show
how the \rnderdevelppment process has sbaped the ancient human
act iv i ty of hunt ing, and we shaf l  discuss the social ,  econonic,
and ecological  consequences of this type of wi ldl i fe expfoi tat ion.
we contend tbat tbe whole process of hunt ing crocodi les, skinning
t h e m ,  s e l l i n g ,  r e s e l l i n g ,  t a n n i n g ,  f i n i s h i n g ,  a n d  r e t a i l i n g  t h e
hides provides a microcosm of the refat ionships which exist
between the underdevefoped Third WorId and the r ich, histor iacal ly
developed countr ies.

Methods

We gathered the information upon t  hich this report  is based
d u r i n g  v i s i t s  t o  B e l i z e  i n  t h e  s u m m e r s  o f  1 9 ' 7 8 ,  1 9 7 9 ,  1 9 8 0 ,  1 9 8 2 ,
a n d  1 9 8 4 .  A s  p a r t  o f  o u r  p r o j e c t  t o  a s s e s s  t h e  s t a t u s  o f  t h e  w i l d
c r o c o d i l i a n  p o p u l a t i o n s  i n  B e l i z e .  w e  t a l k e d  w i t h  h u n t e r s  a n d
hide dealers throughout the northern two thirds of the country.  In

pr ior contacts ]ed us to infornants. Efsewhere we
asked people encountered on the, road or in other publ ic places for
information about "aI l igators" (The focal terminology) anal those
who hunted them. Data gathered fron interviews, alonq with
information obtained from histor lcal  alocuments and from individuls
famif iar with the internat ional crocodi le hide trade, al lowed us to
construct a reasonably complete picture of commercial  crocdi le
e x p f o i t a t i o n  i n  B e f i z e .

The Bel izean crocodi le-Hide Trade

g j I l g  1 9 8 0 ,  t h e  c r o c o d i t e  h i d e  b u s i n e s s  i n  B e l i z e  o p e r a t e d  a s
fol1ows. A rural  Bel izean, typical ly poor/  hunts at night f rorn a
hand-bui l t  dorey- Battery-powered handlamps are used to i l luminate
eye-shines. The experienced hunter ascertains the size of a crocodi le
and, i f  the animal is farge enough (greater than 1 meter) to br ing
a  r e a s o n a b l e  p r i c e ,  k 1 1 1 s  1 t  w i t h  a  s h o t g u n .  c r o c o d l f e s  a r e  s k i n n e d
at a camp close to t}e place where they were ki l led- The hides
are sal ted and rol led for t ransDort homer the f lesh is discarded.



The hunter carr ies his croc hides, plus the skins of any spotted cats
he may have ki l led, to a nearby vi l lage. Here he sel ls al l  the hides
to the local hide dealer,  usual ly a storekeeper for whom the hide
b u s i n e s s  i s  a  s i d e f i n e .  I n  1 9 8 0 ,  h u n t e r s  r e c e i v e d  $ 4 - $ 5  ( a 1 I  c u r r e n c y
f igures are in U.S. dol lars) per t inear foot for crocodi le hides.
After gathering a supply of hides, the loca1 dealer transports them
to a farger ci ty where he se1ls them to the only man in Bel ize with a
p e r m i t  t o  e x p o r t  h i d e s  a n d  s k i n s .  T b , i s  e x p o r L e r ,  a  m a n  o f  E u r o p e a n
descent,  pays the loca] deafer $4-S? per foot for the crocodi le hides
and then reseffs them to a Belgain holding company for about 910-915
per foot-  What happens to the hides next is a st i l l -hidden part  of  the
process, but they have usual ly been eventual ly sofal  to an I tal ian
processing f i rm that turns them into bandbaqs, belts,  and shoes- These
products wi l l  be purchased by retai l  f i rms which, in turn, se]1 t i rem
to persons of the norlal 's upper classes.

A seven-foot crocoi l i le can yield products cost ing as nuclr  as 92500
retai l .  Of this $2500, the hunter woulal  receive about S35 and the
local hide brokers about 915- Very approximately,  the remaining
S2450 is div ided among the part j .es involved in the l ransport  ,processing,
and sale of crocodi l ian products as fol1o\"/sr S30 goes to the foreign
broker and transporter,  965 to the tanner,  S120 to the manufactur ing
Iaborers and seanstresses, $1100 to the manufactur ing contractor,  and
5 1 1 3 5  t o  t h e  r e t a i l e r s .  T o  p u t  i n  a n o t h e r  w a y ,  9 8 2  o f  t h e  m o n e y
derived through the processing of thrs part icular tsropical  wi ldl i fe
resource circulates among people in the developed world.

This pattern f i ts alnost perfect ly with Braudel 's (1976) descr ipt ion
of 16tb century merchant capitaf  accumufat ion. As noted above, hides
are bouqth cheap. They pass through a chain of midal lemen (\ . /ho do not
disclose the pr ices for which they wi l l  sel1 the hides) and are
eventual ly processed into expensive luxury gooalsl  Mater ials which
can be sold for hiqh prof i ts in Europe are purchased overseas at
pr ices suff ic ient to maintain the supply.  As we shal l  see, in the
supplying country /  money inf low dr ives resource exploi tat ion to levefs
which woufd presumably not otherwise obtain; local surpfuses of cash
usualfy go to purchase imported, European goods that are sold at
considerable prof i t .  The dynamics of the exchange system are largely
externaf to the suppl ier area which, over t ime, is increasingly
str ipped of i ts natural  resources without appreciable gain.

Bel ize as an Underdeveloped Societv

To understand the above process requires some knowledge of Bel izean
geography and history. Located along the car ibgean coast south of
Y u c a t a n ,  B e l i z e  e n c o m p a s s e s  c .  2 3 0 0 0  s q u a r e  k r l o m e t e r s  a n d  f a l f s
m o s t l y  l n t o  t h e  t r o p i c a l  m o i s t  f o r e s t  l i f e  z o n e .  T h e  c o u n t r y  w a s
formerly known as Bri t ish Honduras: i t  received complete lndependence
i r  r o q l  r r r - ] . a  . c  ^ e r t r a l  A r n e r i c a n  a n a l  C a r i b b e a n
neighbors, BeIrze is sparsely populated, anal much of the land
therefore remains avaifabfe for wl ldl i fe exploi tat ion or agr icul tural

Severaf factors in Bel izean history are direct ly relevant to the
country 's present pattern of natural  exploi tat ion. There r tas
relat ively l i t t le human impact on wi ldl i fe from the t ine of Mayan
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populat ion col fapse (c.  1000 A-D.) unt i l  the 16th century ( trorst
1974).  However,  f rom the f i rst  days of contact,  Eutopean inrerest
in Bel ize r^ras aimeal very expl ic i t ly at  the exploi tat ion of natural
resources, anal by the middle of the sixteenth century, regutar
Iogginq operat ions had begun (Ashcraft  1973, Ci:oss 1979, Frosr
1 9 7  4 )  -

Like other car ibbean societ ies, Br i t ish Honduras was createal
vir tuaf ly dg !-gye, in response to the needs of the Old Worfd.The
part icular O1d WorId needs Bel ize was designeal to ful f i l l  involveal,
afmost exclusively,  the exploi tat ion of forest resources with
ninimum capital  investment.  This was evidenced. for exampte, r l r
the minimal pubf ic works progran: because t imber was transported
afmost ent i rely by water,  a system of roads. which could have
l inked potent ial  internaf markets, was not constructed. Furthermore,
the general  colonial  strategy affected the human populat ion very
directty.  Since early Bel ize contained too few Amerindians to work
the t inber harvest,  Br i tain populated her new , ,co1ony, '  with
i m p o r t e d  W e s t  I n d i a n  s l a v e s  ( A s h c r a f t  1 9 7 3 ,  D o b s o n  1 9 7 3 ) .  A f t e r
emancipat ion (1834) these persons usualfy remained as forestry wage
I a b o r e r s  ( A s h c r a f t  1 9 7 3 ) ) ,  a n d ,  i n t o  t h e  p r e s e n t  c e n t u r y ,  r n a n y
Bel izeans would be more properfy classi f ied as low-paid $rork crews
than as colonists.  With exclusive emphasis placed on forest
products /  colonial  pol icy actual ly probibi ted the developnent of
a g r i c u l t u r e  f o r  a t  l e a s t  t w o  c e n t u r i e s  ( A s h c r a f t  1 9 ? 3 ) .  F o r  a 1 l
these reasons, Br i t ish Eunalurans long ago becanre accustomed to
working for money-- and to eat ing imported food, wearing imported
clothing. using inported tools -

These long-term socio-economic patterns have persisted to inf luence
the structure of present-day Bel izean hunt ing- Like subsistence
agricul ture, subsistence hunt ing simply could not mature, anal the
hunt ing "traal i t ion" of Bel ize invofves exploi t inq wi ldf i fe for i ts
monetary value. presumably loqging crews did occasional ly suppfement
their  imported food with forest animafs, but in general  Bel izeans
apparent ly preferred to shoot something they could seI l .  Perhaps
it  is s igni f icant thaL the ful l  a levelopnent of conmercial  croc
hunt ing occurred at a t ime (c.  1930) when major forest products
(IoArrood, mahogany, and chicle) were losing value (colonlal  Reports);
i t  w a s  s i m p l y  a  c a s e  o f  p a r t i a l  r e s o u r c e - s w i t c h i n g -  I n  o t h e r  w o r d s
comrnerclal  hunt ing in Bri t ish Honduras did not grow out of a long-
standing subsistence hunt ing tradi t ion as did commercial  fur- trapping
i n  C a n a d a  ( L e a l c o c k  1 9 5 4 ,  M a r t i n  1 9 7 8 ,  T a n n e r  1 9 7 9 )  a n d  c o m m e r c i a l
e l e p h a n t - h u n t i n g  i n  A f r i c a  ( R i c c i u t i  1 9 8 0 )  ;  i n s t e a d ,  i t  s i m p l y
extended the establ is lred Bel izean Dract ice of usino the foresc !o

The Hunters

There are certain simi lar i t ies between some commercial  hunters in
B e f i 2 e  a n d  t h e  t r a d i t i o n a l  h u n t e r s  i n  p r e l i t e r a t e  s o c i e t i e s -  T h e s e
simi lar i t ies involve most ly wi lderness ski f ls and self-  ident i f icat io] ]-
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some bel izean hunters, pr imari ly of  the older generat ion, spend most
of tbe dry season hunt ing and f ishing--anal specif ical ly ident i fy
themselves as " lunters."  Their  detai led knowledge of both focal and
remote hunt ing areas and their  abi l i ty to f ind and evaluate potent ial
game on the basis of ninor clues are simi lar to ski l ls of  t radi t ional
hunter-gatherers (Jones and Konner 1976, Laughl j ,n 1968, Marks 19?6).
Like tradi t ional hunters depicteal in anthropological  descr ipt ions,
these "master" BeLizean hunters often travel tong distances (up to 100
kn) and expect to be cont inuously af ield for long perlods (often a week
or longer).  Final ly,  1i l<e hunters in both prel i terate {Marks 1975)
and hiqhly industr ial ized societ ies (Kennedy 1974, Schole q! g-1.
1973) ,  these Bel izean hunters talk about the intr insic pleasures of
hunt--simply being away from home, out in the wi lalerness, away from
tbe probfens of dai ly l i fe.

However,  there are also a great many part- t ime hunters in Bef ize
who take an occasional crocodi le and who ale much fess knowledgeab.Ie
about wi lal  areas and much fess committed to the hunt ing way of f i fe
than are the master hunters, These men cont inue to work at another
job (usua1ly wage labor on plantat ions or on road-bui lding projects)
even during the dry season and go hunt ing after l tork,  on hol- idays,
or wtren their  work takes them into wi ld areas. They typical ly junt
only in areas easi ly accessible by road, and they hunt aninals
o f  a f l  t y p e s .

Even the master hunters in Bef ize are al i f ferent from tradit ional
subsistence hunters in rnost respects. some of our informants
nrent ioned hunt inq with a brother or with lheir  father,  buth c€rmErcial
crocodi le hunt inq 1s for the most part  a sof i tary enaleavor.  There
are no fornal organizat ions of crocodi le hunters, and informaf
contacts between them seen to be rather rare. In our experience,the
nen who hunt crocodi les are not known for that in their  home
vi l lage and neighbroloods-- sometimes not even by their  own relat ives-
Although individual crocodi le hunters did reveal a few sqErst i t icns
about crocodi les and hunt ing, there was l i t t le evidence of shared
bel iefs,  synbols,  or ceremonies among the commercial  hunters with
whom we spoke -

By contrast.  t radi t ionaf subsistence hunt ing. especial ly for Iarqe
animals, is of ten done by ]arge groups of men and boys, sonret imes
organized into hunt ing gui lds (Marks 1976) -  Typica] ly the reputat ion
of each hunter is widely shared comnunity knowlealge- hunt ing in such
societ ies js often surrounded by a var iety of synbol-r ich ceremonies
and bel iefsr preparat ion for hunt inq, hunt ing i tsel f ,  and sharing the
frui ts of the hunt frequent ly provide major organizing from the
e n t i r e  c o n r n u n i t y  ( M a r k s  1 9 7 6 ,  s a c k e t t  1 9 7 o ,  T a n n e r  I 9 ? 9 )  -

In some senses, the Bel izean clocoal l le hunters are classic examples
of al ienated labor.  Some of this rs evident in the vexy language
t h e y  u s e .  H u n t i n g  i s  r e f e r r e d  t o  a s  " t h e  j o b "  ( a s  i n  " I  h a v e  b e e n
doing the job for forty years now"),  and potent ial  hunl ing locat ions
are evaluat€d on the basis of how much cash they can expected to
y i e f d  ( " I  c o u l d  h a v e  a  t h o u s a n d - d o l f a r  n i q h t  t h e r e " ) -  T h e i r  w o r k  i s
larqely a means to an end rather than an end in i tsel f .  unl ike
hunters in at least some hunt ing-gatherinq societ ies (Jones and Konner
1976) ,  Bel izean hunters general ly observe animals only in order to
learn how to hunt them more eff ic ient ly- For exanple, most are unable
to ident i fy and locate crocodi le nests or even to al ist inguish them
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f rorn tbe nests of iguanas. Typical ly,  hunters have direct use onlv
for the money they make from hunting and not for the anirial
products per se- Tl is is t rue even for those few hunters who
preferent ial . ly pursue aleer,  peccary? or pacar they sefatom consume
the neat but rather se] l  i t  in the farger towns - Crocodite hunters
have only vague ideas about wlere the hiales are sent after the
local dealer buys them, and l i t t te knowlealge about the f inaf use
of the bides ("What is an al l igator skin reafty good for anyway?, ' )  -
Without knowledge of wortd pr ices and trends (the Bel izean
niddlemen also lack such knowtedge),  the hunters are not in a
posit ion to decide when to hunt intensivefy and when to cut atown
o hunt inq to maxinize f inancial  qains- Simi lary,  hunters have
l i t t fe power to bargain for a better pr ice. In essence. al thoucrh
they have considerable freedon in day,to-day working conat i t ion;,  they
absolutfy lack control  over the products of their  tabor.

l n t r a d i t i o n a l  h u n t i n g - g a t h e r i n g  s o c i e t i e s .  t h e  f r u i t s  o f  a
successful  hunt are often shared with af]  menbers of the coNnunity
( l , e a c o c k  1 9 5 4 ,  M a r k s  1 9 7 6 ,  S a c k e t t  1 9 7 9 ) . I n  c o n t r a s t ,  I i t t l e  o f
the money received by Bel izean croc hunters f inds i ts nray into the
"less aleveloped" sectors of the Iocal economy- Interview; indicate
that for most Bel izeans, hunt ing is just about a break_even
p r o p o s i t i o n .  M a n y  o f  t h e i r  e a r n i n g s ,  t h e r e f o r e ,  g o  t o  p u r c h a s e
inported goods (batter les, shotgun shel ls) neccesary to support  the
next hunt- The remaining money is spent part ial ty within the tocal
community and part ial ly for inporteal food and consumer qoods.

Consequences to the Resource

The method of resource exploi tat ion introduced by colonial isn anat
carr ied out by the conunercial  hunters today probably has ecologicat
consequences as wel l -  Most subsistence hunters understand that they
can ut i l ize just so many anintals as food, and indiqenous
subsistence-hunt ing tradi t ions may lnclude customs and taboos
helpfuf in prevent ing overexploi tat ion of wi ldl i fe (Mari(s 19?6,
Rappaport  1968).  There is some evidence to suggest that subsistence
hunters nay (for reasons somewlat more conptex than a simpte
calor ic budget) adjust their  hunt ing effort  so that returns per
unlt  ef fort  remain constant- Nietschmann (19'72),  for example, found
that when hunt ing pay,offs dropped betow c .  0 .  7kglhunrinq_i1our ,
Mlski to Indians began to alecrease their  t runt lnq effort .  Smith,s
( 1 9 7 6 )  s t u d y  o f  t h r e e  s i m i l a r - s i z e d  , ' a g r o v i t a s i  a t o n g  t h e  t r a n s _

Amazon highway is more direct ly suggest ive. Where prey density had
been reduceal,  hunt ing effort  also contracted. Therefore, at though
total  hunt ing take var ied greatty across the vi l laqes, take per unat
effort  remained remarkably conslant- Ctearty these mechanisms could
be important in preserving poputat ions of exploi ted species.

Tlre stabi l i ty projected above for a simpl i f led s ubs i  s tence-hunt rng
model does not necessari fy persist  in a comerciat_hunt ing system
such as t le one in Bel ize. To begin with,  there are no obvious ul)per
l imits to the amount of cash a hunter might desir :e to accumufate or
spenal-  Also, the closed-system modets which appty to many
subsistence hunt inq si tuat ions are fundamentat ly attered when their
feedback loops are intercepted by exoqenous information from a
,Larger system- For example, the v/or ld economic system may set

1 4 S



new values for prey units.  thereby changing the amount of hunt inq
effort  a given prey density wi l I  mot ivate. For k-selected anlmat;
l ike crocodi l ians, such destabi l izat ions are ] iketv to be
catastrophic.

conclusion

Thus far,  a number of forces have combined to preserve the
Befizean crocodi le popufat ion from imtnediate atanqer of ext inct ion-
The relat ively late start  of  extensive co).nrnerciat hunt ing. afong
witb the fact that many areas of the country are st i t l  i taccessibte
b y  r o a d  ( a n  i r o n l c  e f f e c t  o f  B e t i z e , s  p a r t i c u l a r  t y p e  o f
underdevelopnent) have combined to assure Bel ize a cont inuinq
source of crocodi les in the short  term. Intensive crocoal i le hint ino
h a s  n o t  i n v o l v e d  m a n y  p e o p l e  s i n c e  c .  1 9 8 2 -  H o w e v e r ,  t h i s  s i t u a t r o ;
could change rather rapidly i f  Bet ize experiences an economic
recession with result ing unemp_toymenr, i f  the pr ice of crocoat i le
hides qoes up for even a br ief  per ioat,  i f  good roads are bui l t
i n t o  p r e s e n t l y  i n a c c e s s i b l e  h u n t i n g  a r e a s ,  o r  i f  t h e r e  a r e  s e v e r a f
l o n o ,  c o n s e c u L i v e  d r y  s e a s o n s ,

A fe\r  countr ies in the worfat have begun to experiment with
exploi t ing crocodi l ians as a long-term source of nat ional income by
inst i tut ing managedi sustained yield harvest operat ions (Hlnes qg q!-
1 9 8 4 )  o r  b y  e s t a b l i s h i n q  f a r m s  t o  r e a r  t b e  a n i m a l s  ( A s h f e y  i n  p r e s s ,
c a r d e i l a c  e !  e I -  1 9 8 1 .  c e e  i n  p r e s s ,  F o s e  j n  p r e s s ) .  T h e r e  i s
l i t t f e  i n  B e l i z e ' s  p a s t  o r  p r e s e n t  t o  s u g g e s t  t h a t  s u c h  p r o j e c t s  w i l t
take root there. The najor buyers of hides have many other sources
anal,  of  course, have a stake in keeping the nore tucrat ive parts
of the process located in Europe. Local hide dealers are wit f ing to
make money off  crocodi les v, ,hi fe i t  is convenient,  but thev ca.
easify shi f t  to other money-lnaking schemes lvhen the crocodifes
are gone. They (and the hunters) lack the caDital  and exDert ise
n e e d e d  t o  m a n a g e  s u s t a i n e d  y i e l d  e x p l o i t a t i o ; .  l l h i t e  t h e  m a s t e r
hunters note the diminishinq supply of crocodi les ! , / i th sone regert ,
t h e  e n t i r e  h i s t o r i c a l  p a t t e r n  o f  r e s o u r c e  e x p l o i t a t i o n  i n  B e f i z e
h a s  r d u g h l  L h e n  t o  m a k e  m o n e y  o n  w h a + e v e r  t h e y  . a n  w h e r e v e r
t h e y  c a n  ( i f  l b S I  d o n ' t  g e t  t h e  r e m a i n i n g  c r o c o d i l e s ,  o t h e r s  u i l t ) .
A s  i n  s o  m a n y  o t h e r  e x - c o l o n i a t  s i t u a t i o n s ,  B e t i z e  w i I I  b e  t e f t
witho\r t  a resource and with no percept ible gain.
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ALLIGATOR NESI FLOODTNG TN THE SOUTHERN EVERGLADES:
A METI]ODOLOGY FOR MANAGEMENT

Terr i  i facobsen and James A- Kushlan
T n s t i L u t e  o f  E c o l o g y ,  U n l v e 1 6 i L y  o f
G e o r g i a ,  A t h e n s ,  c a -  3 0 6 0 2 ,  a n d
Department of Biology. East Texas
State University, Ccftrerc€, 'I\. 75428

Introaluct ion

The nanagement of natural  resources in relat ively aff luent countr ies
such as the United Stetes is general ly uncomplicated .by a need fo!
t l re resource to generate revenue. In areas such as Everglades
National Park, located in southern Flor ida, a preservat ionist  pol icy
is manalated by law, such that the Evergfades is viewed as a
resource to be nanaged solely for i ts perpetuat ion. The Anerican
alf igator (Al l ioator mississippiensis) bas an important ecological
role in the Everglades (Kush]an 19?4) and is fundamental  to the
cont inuat ion of the naturaf processes qoverning the marsb
ecosystem- In that the al l igator is not t .o be viewed as a han€stabfe

ecological  rather than economic cr i ter ia are crucial  for
i ts survivaf-  Management object ives for the Everglades al l igator
i n c l u d e  t h e  p r e s e r v a t i o n  o f  i t ' s  r o l e  i n  t h e  e c o s y s t e m ,  i n  t h i s
way maintaining the Everglades ecosystem for future generat ions.

During our eiqht-year study of Everglades al l iqators, f luctuat ions
in environmental  condit ions have provialed us ui th opportunit ies
for natural  experimentat ion -  Research has focused on describing
the responses of the al l igator to the pr imary human inf fuence on
the system, that of  an al tered del ivery of surface \"rater into the
park. With the construct ion of extensive deep-water canals
throughout the Everglades watershed, ! . rhlch drained surface water
and halted overland surface f low, the water now enter i l rg Evergfades
Nationaf Park is not only of art i f ic ial  qual i ty,  having by-passed
the natural  f i l ter ing processes avai lable in the marsh system,but
the f low is ent i rely controf led by four f lood control  gates along
t h e  p a r k ' s  n o r t h e r n  b o r d e r  ( F i g .  1 ) .  O f  c o n c e r n  t o  t h i s  r e s e a r c h
are the effects of the t in ing and extent of water f low on the
Everglaales wet land ecosystem, and in part icufar on the al l igator.

In this short  report  we discuss one aspect of our study, the
f looding of al l iqator nests,  which reacbeal nearfy 100% in two
years of the study. Of interest was whether nest f looding was a
natural  occurrence. and in what frequency and extent i twas
l ikely to have occurred pr ior to the al ternat ion of water f low
patterns. We undertook a predict ive model inq effort  geared toward
addressing these quest ions. Here we sununarize the results of our
anafyses, empbasizing the impl icat ions for the management of the
Evergfades ecosystem. This report  abstracts the results of a
complete report  as yet unreleased by the South Flor ida Research
Center (Superintendent,  Everglades Nat ionaf Park, Homesteaal/  Fl .
3 3 0 3 0 ,  U . S - A . ) ,  i n  w h i c h  i s  c o n t a i n e d  t h e  a l e t a i f e d  s t a t i s t i c a l
analyses that support  the concfusions drawn here.



Methods

Everglades Nat ional Park is located in extreme sout lwestern Flor ida,
USA, and contains about 1.5 mi l f ion hectares of Everglaales habitat ,
incfuding freshwater marshes, mangrove estuaries, pinelabds.
hamnocks, and open bays. Infornat ion on al l igator nest ing success
was col lected in a 10-km2 area in the Shark River Stough, tbe major
akainage area for surface water f low into the park (Fig- 2) .  Other
l0-kn2 areas of marsh dlstr ibuted along the length of Shark Slough
were studi.ed with fess intensity,  as was the lower end of Conservat ion
Area 3A (Fig.2).  Aftbough most information was col lected in the
primary study area, this area ref lects average retat ionships among
water condit ions and al l igator nest f fooal ing t l roughout Shark
Slough, a content ion demostrated by the fact that the extent of nest
flooding aluring our study period in the primary study area approJdnatd
the average nests f fooding in otber study areas in the northern and
southern parts of Shark Slough.

We aletermined the number of nests each year from l9?5 to 1982 using
f ixed-wing aircraft ,  hel icopters. and ground searches. In the pr imary
study area, al l  areas not vis ible from the air  were searched
thoroughly on foot to provide complete counts of al l  nests.  These
ground searches al loweal us to cafculate that 13.9 percent of the
nests present were not spotted during aerial  surveys.

We measured al l  but f ive nests bui l t  f rom 1975 to 1982 in the pr imary
study area (n=71) -  Al  one nest an aggressive female preventeal us from
approaching on the ground, and four other nests were not located
prior to hatching- Eggs in each measured nest were counted and examined
for viabi l i ty.  The t ime of egg deposit ion was est imated from eggs
col lected from each nest using embryological  t iming cr i ter ia
developed by Grabowski et  a] .  ( in prep.).  At each nest v isac we
noteal the habitat  of  the nest and took several  measurements (Fiq.3),
inclual ing the height of  the nest above the plevai l ing water fevel
at the nest s i te,  the distance from ttre top of the nest to the top
of the egg cavity,  and the depth (extent) of  the clutcb or egg
cavity.

From these measurements we calculated tbe height of  the center of
the clutch above the l rater levef at  the t ime of measurmement- We
then expressed the clutch heights as leve1 elevat ions
in meters (m I'ISL) to correspond with the units of stage nEasurErFnt.
Water stage data (m MSL) uere recoraled dai ly within the pr imary
stualy area. and we calcufated mean stage vafues from these daity
readings- Water condit ions var ied over tbe study period anal arnong the
study areas. Such water fevel var iabi l i ty is an inherent character ist ic
of the Evengfades system, and each year provj .ded us with a temporal
experiment on the effects of water fevels on al f igator nest ing.

Air  temperatures were recorded the cl imatological  stat ion located
along the northern border of the park. We use the midpoint between
the recorded ninimum and maximum dai ly temperature to approximate the
dai ly mean temperature.



Results

NESTING PRODUCTMTY. Af l igators reproduce durtng a nest ing season
wtr ich is relat ively consistent and predictable from year to year.
Nest ing of the af l igator in the Everglades takes pface alur ing the
boreal surnner.  From 1975 to 1982, the average alate of egg_lat ing
( n = 7 1  n e s t s )  w a s  2 6  J u n e  ( s = 1 1  d a y s ) .  w i t h  t h e  e a r l i e s t  ; e s t i n g
recorded on 9 i lune and the latest on 2? July.  The average date of
egg laylng occurred one month after the average beginning of the
raany season as water levels were r is ing. The nest ing season,
therefore, seems to ref lect a balance in select ive pressures.
Nest ing occurs late enough in the year to coinci i le with the hiqh
ambient temperatures needed for incubat ion but ear ly enough for
hatching to occur before seasonal water levets usual ly peak,thereby
reducing the chances of nest f looal ing.

Egg aleposit ion general ly occurreal f rom late June to early July.T})e
mean faying date al i f fered signi f icant ly anrong the years fron 1975
to 1982, and was strongly correlated with spr ing air  temperatures.
The nean annual egg-laying date can be predicated by the nean
t e n p e r a t u r e  i n  A p r i l  a n d  t h e ^ m e a n  t e m p e r a t u r e  i n  M a y - J u n e  u s i n g  ^t h e  f o l l o w i n g  r e l a t t o n s h i p :  y  = 2 4 1 . 6 2  -  5 - 4 5  X 1  _  2 . 1 8  x  2 , { h e r e  i
is the est imatei l  laying date expressed as the number of days after
M a y ,  X 1  i s  t h e  m e a n  d a i t y  a i r  t e m p e r a t u r e  i n  A p r i l  ( . C )  ,  a n d  X 2  i s
the mean daify air  temperature in May-June (6c).  I l1 general ,  i1:
appears that al l igators nest ear l ier fol lowing a warmar spr ing
season and delay nest inq jn cooler years.

Ior al l igators in the soutbern Everglades, the average cfutch size
d u r i n g  o u r  s t u a l y  v / a s  3 0  e g q s  ( m e a n = 2 9 . ' t ,  s = 7 - 5 2 ,  n = 1 9 e  n e s r s ) .  a n d
the annuaf nest ing effort  f rom 1975 to 1982 ranged from 16 to 58
percent of the known-breeding females, with an average of 29 trrrcant
of the females nest ing per year- The clutch size and nest ing
effort  are substant ial ly fower than in Louisiana or North l lor ida
( J o a n e n  1 9 6 9 ,  D i e t z  a n d  E i n e s  1 9 8 0 ,  J o a n e n  a n d  M c N e a s e  1 9 ? 3 ) .  I n
fact,  the annual nest ing effort  in the Everglades is less thao
haff  of  what i t  is in Louisiana- r{e are studying the possible causes
and effects of the lower proaluct iv i ty xate in our ongoing anat lses
of the populat ion ecology of Evelgfades al l igators.

A fower clutch size means tbat EvergLades al l igators bave a lo\rer
annual reproduct ive potent ial  than do other poputat ions studied.
Given a 25 percent lower clutch size and a 50 percent tower nest ing
rate, an Everglades al l igator appears to produce on average one
third as many eggs per year (5.0 viable eggs per nature female per
year) as do Louisiana al l igators (15-9 viable eggs per mature female
per year,  Joanen 1969) -  As a result  fewer hatcbt inos are Droatuced
per nest in the Everglaales- 

"hrs 
may mean that the Everg]_ades

al l igator populat ion has less abif i ty to buffer the adverse effects
of mortal l ty agents effect ing nest ing success anal product iv i ty.  A
single egg nay? therefore, be of a gieater vafue t ;  the stabi i i ty
of the Everglades popufat ion than i t  r \ ,ould be to other ipopulat ions
so far studied. Thus, any factor affect ing nest ing succ;s;  woulal
nave a relat ively greater impact on poputat ion tevels of Evergfaales
al l igators than they woutd on such oah;r poputat ions.
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The single most crucial  factor in nest success in the Everglaales
is nest f looding. The loss of eggs by f looding resufted in an
a v e r a g e  a n n u a l  f o s s  f r o m  1 9 7 5  t o  1 9 8 2  o f  2 ? . 9  p e r c e n t  ( s = 3 ? . 1
percent) and a meal lan loss of 5.4 percent.  In years when l i t t le
or no nest f looding occurreal,  water levels did not reach
relat ivefy high levels during the suiuner nest ing season. In 1975
and 1977, f loodlnq occurred onfy in two part icularfy tow-lying
nests- In two years when f looding 1, 'as signi f icant,  1979 and 1982,
f fooding was attr ibuted to an unnatural  increase in water
al ischarge levels -

PREDICTING AND MANAGING NEST FLOODING. The abi l i ty ro ant ic ipare
the occurrence and predict  the extent of al f igator nest f toodlng
would permit  appropriate water management decisions by managers
of Everglades Nat lonal Park. To this end, we have develooed a
method by which we can predicthe extent of nest f loodlng in a qrven
year.  For anafyt icaf purposes, we def ine clutch height as the
height of the center of tbe egg cavity.  A nest in considered to be
f looded i f  the ambient water fevel reaches this point-  We can
predict  with ease whether any part icufar nest wi l I  be f looaleat in
any year during our study b1'  comparing i ts clutch heiqht to dny
water 1evef.  I 'or our model to be predict ive outside of the t ime
of our st . t idy, however,  we .r ' , rould need to know the clutch heights
of al l  nests constructed each year,  and this cao be done by neans
of a predict ive relat ionship.

During the study period, we found t iat  c lutch heiqhts di f fered
s i g n i f l c a E t l y  a m o n g  y e a r s  ( r ' = 7 - 1 1 ,  p  O - 0 0 1 ,  d f = ? ; 6 3 )  ,  a n d  t h a t
we could predict  t le mean annual c lutch heiqht by uslng the
water levef dur ing the last two weeks of June, the period when
n e s t s  c o n s t r u c t i o n  i s  o c c u r r i n q  ( Y  =  0 . 6 6 3  X  +  0 . 8 9 9 ,  r =  O . q 5 1 ,
p  0 . 0 0 1 ,  n = 8  y e a r s ) .  W h a -  t h i s  r e t a t i o n s h i p  i m p l i e s  i s  t h a t  h i q h e r
water levels during the earfy sumner correlate with nigber ctutch
heights. The mechanism for this appears to be a mult ivar iate
response in nest construct ion- We can account for 92 percent of the
varlabi l i ty in cfutch heights during our stuaty and can atrroure
46 percent to f lexibi l i ty in the height of  the si te chosen for
nest construct lon, 43 percent to the height of  the eggs within the
nest mounal,  and 2 percent to the beight of  the rnound i tsel f .  Thus,
under conal i t ions of hjgher water levels during the nest
construct ion process, al l igators appear to be choosinq higher srces,
placing egqs higher in the nest mound, and to some extent bui lal inq
higher nounds.

With this information we have constructed a nrodel which inctudes
both the l inear response to higher 1{ater levels and thxesholds
beyond ! , /hi  ch al l igators are unable to compensate atue to the
l imitat ions imposed by the low-lyinq marsh habirat (Fiq. 4) -  c iven
this model,  we can est imate the clutch height of  al l  nests 1n any
year by inputt ing water condit ions character ist ic of  ear lv sumer.
E l o o d r n g  e x L e n t  c a r  L h e n  L e  d e t e r n r n e d  b y  e x a n r r  r n g  L h e  r ; x i n u n
water fevel achieved durinq the incubat ion period.
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There are at least four uses of such a model tbat predicts nest
f looding. First ,  the model can be used after a current nest ing
season to est imate the amount of nest f loodinq occurr ino as a
result  of  tbe highest water levefs reached th;t  year.  S;cond,
upon ant ic ipat inq a r ise in suf iher water levefs in the park as
a result  of  a management act ion or a change in upstream water
condit ions, a manager could predict  the impact on al l igator
nest ing success. Third. i f  cr i t ical  water fevels r"rere derived
frorn computer simulat ion using hyalrologic nodels,  the effects of
simulateal hydrologic scebarios on af l igator reproduct ive success
could be assesseal-  And fourth, the model permits est imation of
histor ical  nest losses. including those that occurred before
int.ensive water management began -

1' [e noted earl ier that our modef uses alata from the pr imary study
area as being indicat ive of condit ions throughout Shark Sfough.
To support  this,  we compared the observed nest f fooding data in
the pr imary stualy area with the est imated nest f looding in study
areas I  and V, located in the northern and southern enals of Shark
Slough, respect ively ( I lg,  2) .  In one year f fooding occurrect in
al l  areas, with a 44 percent nest f loodinq in the pr imary stsudy
a r e a /  7 9  p e r c e n t  l o s s  o f  n e s t s  1 n  a r e a  I ,  a n d  2 5  p e r c e n t  l o s s  o f
nests in area V. Thus /  in years when f looal inq occlrrs,  results
fron the pr imary study area appear to be about average for both
upgradient and downgradient areas, and can accurately represent
nest f looding throughout Shark Slough-

HISTORIC NES? IOSSES- By extending the use of the f looding model
to histor ic per iod, we can compare and evaluate the recent effects
of water management pract ices. We calculateal the est inated nest
Ioss to f looal ing that occurred histor icaf ly beqinning in 1953,when
hydrologic data f i rst  became avai lable (Frg. 5) .  l ie found that the
extent of nest f looding has increased considerably,  f rom an
est imaLed annual foss of 4 percent under naturaf,histor ic c€nal i t icEs,
to a recent annual loss of 20 percent,  r is ing by a mutt ipte of f ive
l i m e s  s i n c e  a c t l v e  w a t e r  m a n a q e m e n t  b e g a n  i n  1 9 7 1 .  B y  o u r  b e s t
est imates deriveal f rom our model i t  seems that nest losses to
f looding did not at  any t ime approach 100 percent alur ing the bistor ic
period of data avai lable to us. The est imated maximum f looding
reached just 33 percent in 1966. The nearly complete f fooding of al l
nests that r i re observed in 1981 and 19a2 was apparent ly unprecealenteal
d u r i n g  b i s t o r i c  t i m e .

What then is the fundamental  cause of the water level condit ions
that f lood al l igator nests and how have these condit ions changeal
since scheduled lrater del iver ies began in 19?1? We approached this
quest ion by evaluat ing the predictabi l i ty of  the Evergtai tes
hydrologic system- We found that dur inq t le histor ic per iod (1953 to
1962) ,  the maximum summer water fevel,  which was the water level
that would potent ial ly f Iooal al l igator nests,  was highly correlat.ed
with two variables -  water ]evel in the last two weeks of June. and
al ischarqe in June and Juty.  Histor ical ly.  much of the var iabi l i ty
ln maximum suinmer water levels coufd be attr ibuted to antecealent
hydrologic condit ions that prevai led in each year,  and pr imari ly to
water fevels in late June, which alone accounted for over 86 percent
o f  t h e  v a r i a b i l i t y  ( r = 0 . 9 2 8 ,  p  0 . 0 0 1 ,  n = 1 0 )  ( F i q .  5 ) .  T h u s ,  t h e
maximum water levef that occurred durinq the r isk period for
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aff igator nest was predictabfe from water condit ions during the t ime
of nest construct ion, the same condit ions that correlate
signif icant ly with annual c lutch heights.

The relat ionship between water levels alur ing the early summer and
the maxirnum water levels reached during the r isk perioal  breaks
down after 19?1 during the recent water management period (Fiq. 6).
From 1971 to 1981, the maximum water 1eve1s during the incubat ion
period were no fonger ref iably predictable- fmportant ly,  water
level dur ing tbe last two weeks of June from 1971 to 1981 had no
relat ion to maxlmum summer water leve1s. From thls analysis severaf
points can be made. First ,  there was at one t ime a relat ionship
between water fevels during the cr i t ical  t ime for in i t iat ion of
al l igator nest ing (early suiLmer water levels) and those water 1evels
that threaten f looding of al l igator nests (  sunftrer maximum water
levels).  Floodinq condit ions under contemporary water managernent
pract ices can no longer be ant ic ipateal by water condit ions in early
sumner- The unnatural  occurrence of high late summer discharge into
Everglaales Nat ional Park has leal  to increased nest f looding in .recent
years, in part  through disrupt ion of the natural  predictabi l i tsy of
the Everglaales hydrologic system,

D l s c u s s i o n

Publ ic oplnion of the al l igator is important to i ts preservat ion, a
vielr  that is weff-recognized by crocoal i l ian biologists- one
populat ion view of the al l igator is that i ts status no fonger needs
to be a matter of  concern. , f ,acobsen and Kushfan ( in prep.),  in
their  review of the al f lgator 's status relat ive to the managenent
of problem al l igators in the park, summarized how legal protect ion
for al l igators has loosened considerably in recent years. The
current popufar view of the al l igator 's status ar ises because in
recent years most populat ions have benef i t ted from legal protect ion
from the Endangered species Act,  and have largely recovereal f rom
the effects of hunt inq and their  subsequent decl ine in numbers.
Recovery in parts of r lor ida has been ci ted in a request by the
State Game and Fresh Water Fish Corunission to reduce the
al l iqator 's status to " threateneal by sint i lar i ty of  appearance".
thus bringing alllgator management completely under the responsibifily
of the state. currentfy,  an experimentaf harvest program in north
I lor ida ref lects the state's intent ion to nanage the al l igator as
a commerciaf l l  harvestable resource -

There is a temptat ion to assume that because al l igator popufat ions
appear to be resi l ient in some areas. threats to their  cont inued
survival  no longer exist .  A reclas s i  f i  cat ion of al f igators throughout
Ffor ida includes populat ions in southern Flor ida and in Everglades
National Park, where threats cont inue to exist .  The long-term
ef, fects of l imited al l igator proaluct ion in the wet lanals of southern
Ffor ida are made evident by contrast ing the relat ive size of the
af l igator nest ing populat ion in areas of the Everglades that have
haal a history of unnatural ly high water condit . ions, such as the
southern end of Conservat ion Area la (Fiq. 2),  with that in southen
Shark Slouqh, using aerial  nest censuses as an index for comparison-
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In most years, nest ing in the deep water marsh of Conservat ion Area
3a was very l imited. On the average the nest ing poputat ion there
was less than 10 percent of that in the shat lower and more typical ly
f luctuat ing marshes in the park- The fack of product ion in a targe
geographical  area such as Conservat ion Area 3a realuces considerably
the potent ial  s ize of the total  Everglades al t igator pop\rfat ion.
Should high water regimes become prevalent in the park. l re could
expect that s imi lar dis locat ions and reduct ion of the al l igator
popufat ion would fol low. The encroachment and subsequent ]oss of
f-ormer wi l low ponds ln nearby Conservat ion Areas ref lect in part
the foss of adult  al l igators there- This inadvertent experiment in
water management should provide insight into the future of the
al l igator populat ioh in Everglades Nat ioDal park i f  product_ivi ty is
not maintained at histor ic levels through proper water rnanagement-

In the Everglades, al l igators are often seen in art i f ic ial  ponds
and borrotr  pi ts in vis i tor use areas, where concent iat ions dre
usual ly apparent ol l ly dur ing dry months. Seasonal nunbers reveal
f i t t le about the biological  heatth of the Everglaales al t igator
popupulat ion. Even though felr  animals are being added to the
populat ion, the vis ibi l i ty of  o1d adult  al t igators may distract f rom
what othed"r ise woutd be a major concern. Current adverse impacts
on the long-tern populat ion status of such a long-1ived species
may take decades to show their  ef fect.

Thus , one slroulal not casually extend reports of alligator populatidr
recovery in some parts of Flor ida to incluale the status of the
alf igator in the southern Evergfades, and in Evergtades Nat ional
Park in part icular- our studies inal icate that al l ioators in the
Everglades marsh may face pressures unusual rn oth;r  poputat ions.
Maintaining an annual pulse of young al l igators into the system by
avoidance of unnatural  nest ing fai lure woufat seem to be cr i t icaf
to maintaining the aalul t  populat ion. previous studies nodef ing
hunted crocodif ian populat ions have demostrated that cont inual
product ion of young is cr i t ical  to poputat ion stabi l i ty.  In fact.
those models sbow tbat factors that aredetr inental  to the D.oduct ion
of young have a greater effect on lonq-term populatron ]e;ets than
do factors such as hunt inq and alrought that af fect aI1 age classes
( B ] o m b e r q  e t  a ] .  1 9 8 0 ,  N i a h o l s  e t  a i .  1 9 7 9 ) .  T h e  l o n o - t e ; m  e f f e c t
o f  n e s t  f l o o d r n g  a n d  L h e  l o s s  o f  y o u n o  i n  t h e  E v e r g l a d e  a l l i g a t o r
populat ion must be determined in a simi lar way. I t  would seem that
these modef f indings may be part ic\r lar ly refevant in the Everglades,
where f luctuat ing water fevels potent ial ly tbreaten tbe successful
product ion of young al l igators by f looding nests- Consequentfy,
managing to prevent unnatural  nest fai lure is crucial  to the lond-
term survival  of  the al l igator popufat ion in the Everglades
ecosystem, and should such management not be undertaken one can
expect cont inued deter iorat ion of ecosystem processes in the
Everglades.
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ln Louisiana. Louisiana State Universi ty Center for
Agricul tural  Sciences anal Rural  Development.  59 p. (mimeo).
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frcrn Slla].k Slough in the Ever:glades National Park by levees.
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CLESSIEI(ACICN AID POPI'IATICN SIA1IE OT IIIE A|{MICaT A$TIGAIIR

Ted ifoarEi ard Iarry l.4d{ease
IouisiarE DetrErhent of Wildlife erd Eisheries

crand ctEder. I-ouisiana 70643, USA

Intloducticar

since passage of the Endangered species Act of 19?3, the u.S.
Fish and Wildl i fe Servlce desj.gnated that the American
al l igator (Al l ioator mi ssi  ssippiens is )  be pfaced in three basic
classi f icat ions. endangered, threatened, or threatened alue Eo
similarity of appearance (S/A) throughtout its range in the
soutbeastern Utr i tecl  States. These categories sirnpfy alesignate
status of the animal in relat ion to i ts recovery or rate ot
recovery. General ly,  tbe endangered status lndicates a low
populat ion within a geographi,c area? whereas, the threateneal
status indicates an increasing populat ion wel l  on i ts way towaral
recovery. ThreateDed alue to simi lar i ty of appearance inal icates
a recovered populat ion. Other important factors are considered
in making these deterrninat ions .  These incfude habitat  evaluat ions t
state research, management,  and enforcement progtrams; natural
mortal i ty factors: ut i l izat ion; the adequency of regulatory
mechanisms; anal miscelfaneous other factors, Today, al l igators
are classff ieal  as threater ied in 20.3 precent of their  ralrge, as
endangered in 48.9 percent of their  rante? and as recovered Ln
30.8 percent of their  range (T'able 1).  The histor ic strcnqbold
of the al l igator is for pract ical  purposes the 51.1 percent of
the range present ly cfassi f ied as recovered (threatened S/A) or
threatened. Peripheral  range areas and count ies with l imited
habitat  (a large percentage of tbe overal l  range) wi l l  probably
retain a restr ic*, ive classi f icat ion status {T'able 1) .  c lassi f i .cat icn
status reviews are periodical- Iy conalucted by the U.S- r ish and
Wildf i fe Service, usual ly as a result  of  state pet i t ions to change
tbe legal status of the al l igator.  The col lect ion of bioloqicaf
infolmation pertaining to status reviews has great ly enhanced
management capabi l i ty for the al l iqator.

Since the IUCN,/CSG meeting in South Afr ica in 1982, the U-S. Fish
and Wifdl i fe Service reclassi f ied the biological  status of the
al l igator in onfy one state. The ent ire State of Texas was
reclassi f ied to threatened S/A, effect ively returninq nanagement
authori ty back to the State.

The American af l igator in Flor ida has been proposed for
reclassi f icat ion from tbreateneal to threatened due to simi lar i ty
of appearance (Federal  Register 20 June, 1984).  A f inal  rule,  i f
approved, wi l l  change the status of al l  a l l igators in Flor iala to
the special  cateqory of threatened due to slmi lar i ty of apearance.
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Population Status bv State

Ten states contain al l igators in a1f or parts of the state. In
general ,  al l igator populat j -ons are incleasing throughout the
range. Areas on the fr inges of tbe range generaf ly have stable
populat ions and cannot biological ly harbor hlgh alensi t ies char-
acter ist ic of  states bordering the Gulf  of  Mexico.

LoUISIANA: Tbe 1984 coastal  marsh populat ion, where nest
count indices were used to calculate populat ion levels.  r , ras
projected to be 412.198, an 8.8% increase over the est imate for
1983. water levels affect the degree of nest inq a factor
whi"ch must be consialered when naking annual popufat ion est imates
baseal on nest t ransects ( l lcNease a;al  Joanen 1978).  Nest count
est i rnates have shown an annual increment of approximatefy 10.1
percelr t  s ince ini t iat ion of the survey in 19?0 (Joanen and
vcNease 1984).  In areas of the state where the nest count
method is not feasible. stanalaridized night counts were c\onalucteal
along establ ishei l  t ransect f ines. Night count alata were then
appl ied to populat ion nodel ing. Louisiana personnel surweyed 13
aifferent areas of the state in 1q83, covering a tcfal distance of 93 niles.
A-Iugators per ndle a1€raeed 6.0 for the 13 transectst slightly above the
range{riab averaqe of 5-4 for the sanE year (Chabreok 1984)- llcltease and
Joar€n (1978) reported available alligator habitat witbin lduisial]a c\castal
nlarslles cqrprise 2.9 rT'illion acr€s, Taylor (1980) reForted statwide alfiqator
habitat for n.n-nErsh as l.L llrilflon acres.

FLORIDA: The U.S. I ish and Wildl i fe Service is current ly
revievinq the status of the al l igator in the State of Flor ida.
The service proposes to reclassi fy the al l igator from i ts
present classi f icat ion of threateneal,  to threatened due to
sindlar i ty of appearance under provisions of the Endangered
species Act of 1973. The reclassi f icat ion proposal presents
evidence that the species is not biological ly threateneal with
ext inct ion. Infornat ion prepaied by Mr. wendel l  Neal of  the
U.S. Fish anat wi ldl i fe Service and as aalvert ised in the Federal
Register of 20 June, 1984, Vol.  49, Ne 120, indicates alDro. imately
6-7 mi l l ion acres of l lor ida wet lands are occupied by al l igators.
A further breakalown of al l igator habitat  est imateal 3.6 ni l l ion
acres of f !€sh narsh. 1.2 mi l f lon acres of permanently f looded
wooded swarnps, 1.? mi l l ion acres of lakes, and r ivers and streams
c€mprising 200.000 acres. Neal reported some habitat  was lost t lue
to drainage and conversion to agricultural use and the ccnstrucEicn
of levees for f lood controf projects.  Al l igator night count data
col lecteal before 197? abd compared to nlght count information
col lected between 197?-81, bl /  habitat  tvpe show increases in
nunber of al l igators observeal per mi le.  Alor ida lakes averaged
1 1 . 9  a l f i g a t o r s , / m i l e  p r i o r  t o  1 9 ? 7  a n d  1 3 . 8 / m i f e  f r o m  1 9 7 7 - 8 1 .
Ffor ida marshes averaged 11.3/mi1e pr ior to 1977 and 13.3,hi le
fron 1977-81- sotne general  conclusions l rere obvlous when night
count alata were anafyzeal:  (a) the number of observed at l igators,/
mi le denostrated increases when pre-197? and post-1977 periods
were compared, (b) smalf .  nedium, and large size classes were
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weII represented, indicating sulvivorship is adequate, (c) atugator
populat ions are wel l  dlstr ibutecl  throughout Ffortda's major
habitat  types, and f inal ly (d) thele were no major shi f ts in size
c l a s s  c o m p o s i t i o n  ( N e a 1  1 9 8 4 )  .

GEoRGIA: A 1984 al f igator populat ioD survey int t icateal populat ion
increases are occuring in most of ceorgia. ib analysis of
populat ion trends by count ies showecl that 55 were increasing, 45
were stable, and 1 alecreasi"ng. Cotnpared to 1982 surveys, in 102
count ies report ing al l igator populat ions, 1984 est lmates ih€eased
from 11 to as high as 10X. A total  of  5-824.000 acres of al l tgator
habitat  was reported in the 102 country atea (S. Ruckel,  personal
conununicat ion, 1984) .  Georqia personnel surveyed 12 di f fereDt
areas of the state in 1983, transect ing a total  al istancie of ?7.?
mi1es. Al l igators per mi le averaged 4.4, s l ight ly below the range-
w i d e  a v e r a g e  o f  5 . 3 8  i n  1 9 8 3  ( C h a b r e c k  1 9 8 4 ) .

TE)GS i Afligator populations are consideretl to be stable to
increasing. Census date (night counts) on inlahal habitat  and
coastal  routes. and aerial  nest counts ref lect a populat ion wel l
over 100.000 al l igators of al l  s ize classes occur within the
Texas range. Night count surveys covering some 32 tni les indicated
4.4 af l igators,/mi le.  Habitat  in Texas is reported to comprise
over 3.62 mi l l ion acresr incfut l ing. 54.400 acres of brackish marsh,
186.240 acres between bracki .sh andfresh narsh, 52.480 acres of
fresh narsh, and 3-328,000 acres of in lani l  al l igator habitat .  The
inland habitat  is compriseal of  sma1l in lanai marshes and bayous,
swamps, 1akes, ponds, reservoirs,  r ivers, creeks and di tches.
stream nifeage for historical alfigator range in Texas i.s estinBted
to be 9,649 ni les. Al l igators currentfy occur in more than 90X
of the histor ic range in Texas. Afthough the greatest al l igator
concentrat ions in Texas occur in the middle and upper coastal
count ies, s igni f icant populat ions occur inlanal in sui table habitat
( T h o m p s o n  e t  a l .  1 9 8 3 ) .

SOUTH CAROITINA: Of 28 count ies coDtaining al l igators in South
carol ina, 15 reported increasing populat ioDs. Increases were
est imated to be as rrruch as 5-10 percent.  Thir teeD (13) count ies
reported stable to sl iqht ly increasing populat ions ( increase 5Z)
(Tom Mulphy, personal connnunicat ion 1984).  The best habitat  is
associateal with the coastal  impoundnents and marshes comprising
approximately 100.000 acres in Georgetown, Cbarleston, Col l"eton,
anal Beaufort  Count ies. The next t ier of  count ies i .nlanal represent
moderate to hiqh al l iqator alensi t ies and a signi f icant amount of
habitat  part icular ly in Berkley and ; Iasper Count ies. fhe amount
of sui table af l igator habitat  f rom these count les to the fal l
l ine diminishes rapidly with general ly rsolated poDds support ing
sma11 populat ions. South Carol ina reports approximately 250.000
acres of al l lgator habitat  statewide (T. Murphy, personal
conmunicat ion 1982).  Most nest lnq (84U ) occurreal in seven r lver
drainages. The drainage6 in oraler of  hlghest nest counts were:
the Santee, Cooper,  Conbahee. Savannah, Ashepoo. Pee Dee, ant l
South Edisto Rivers (Wilk inson 1983).
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ARKANSAS: The alliqator's range is lirniteal ln Arkansas. fhe
trelral  for Arkansas al l igators is a stable to sl iqht ly increasing
populat ion. Since 1972, the state restockeal 2.?00 al l igatols
from Louisiana in 40 of 45 count ies fy ing within the histor ic
range of the apecies. From thts restocking effort ,  successful
reploduction has been Clocunented in five counties that were
prevlousl]"  void of al l igators (s.  Barkfey, personal corununicat ion
1984).  Night coutrt  alata totaf ing sone 56 hi les of survey l ines
indicate 1.25 al l igators per mi le (chabreck 1984).

MISSISSIPPI antl OKLAHOMA: No cuffent popufation estiinates are
avai lable for these states. Mississlppl night count alata for
75 mi. les of survey l ines indicate an average of 1.00 al l igators
per mj. Ie,  wel l  below the range-wide 1983 average of 5.38
al l igators per mi le.  However,  this data compares favorably with
i ts nelghboring state of Arkansas which recorded 1.25 al l igators/
n i l e s  f o r  1 9 8 3  ( c h a b r e c k  1 9 8 4 ) .

oklahoma reports al l j .gators occurr ing in only Mccurtain country.
This snal l  populat ion is character ized as sl ight ly increasing
(F. Jaines. personal comnunicat ion 1984).

ALABA A: No current populat ion est imates are avaifable for
Alabama. seven night count routes coverlng 117.5 mifes in length
vele lun anal averaqed 5.2 af l igators per mife (Chabreck 1984).
Horrever, of the 7 surveys conducted, 4 were run in one coastal
country, Baftlwin. known for its high allj-gator populatlon. D(cfidinq
thls one country,  al l igators per mi le of survey averaged l .6t
comparable with Mississippi anal Arkansas's f indings.

NoRTH CARoLINA: Al l igators occurreCl in lor alensi . t ies on night
count survey routes in coastal  North Carol ina. Highest
alensit les occurred in estuaries of the cape Fear # 3 Watersheal
anal in lakes of the Neuse Watershed. Al l igators were found to be
clumped in areas such as mi l i tary bases, nat ional forests,  aoal
pl ivate property.  Al f igator alensi t ies decreaseal bY watershed
from south to north. No alligators were founal Dorth of Albemarle
sounal,  support inq the bef ief  that this is the northern l in i t  of
the al l igator 's range. The populat ion of v is ible al l igators was
reported at 443. t t le est imate was expanded to an est ihated total
populat ion size af L.7'72. Al thouqh there are no recent night
count data from survey routes in Nortb Carolina, the saftpling
i lesign, establ ished in 1979-80, was establ ished with the express
purpose of provitllnq baseline alata with rhich to compare the
results of future surveys. Now that North Carol ina has a
nongame and enalangereal wilatlife program, it is hoped that their
surveys can be repeated at 3-5 year intervals,  so that popufat ion
trenals can be nonitored (Phi l  Doerr,  personal conununicat ion 1984).

Avai lable Alllqator Eabitat

slnce the not iceable i r icrease in al l igator popuLat ions range
wide, states have been eval-uat ing these populat ions anal also
classi fy ing al l igator habitat  (McNease anal Joarlen 19?8, Joanen
and McNease 1980, Taylor 1980. Thonpson et a1. 1983, wj" lk inson
1983, Neal 1984).  obvious al i f ferences exist  in the qual i ty of
Iabi tat  for af l igators anal in most cases, habitat  has been
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classi f ieal  into 3 al lst inct habitat  types: coastal  marshes?
inland fteshwater rivers, slramps antl mai-shes; and naturaf man-made
lakes. Surveys have shown that alligator populations vary
accoltiing to habitat type. Also obvious differences may exist
in populat i -on levels within a single habitat  type. McNease and
Joanen (19?8) found certain ecoloqicaL features exist  in one
type and may not exist in the same habitat type just a few miles
away. In the coastal  marshes of Loulsiana, interspersion of
land/water ratios anal water levefs were two important factors
that must be taken into consj.derat ion when evafuat ing al l igator
habitat .  Probably the best example of this in Louisiana are
clense soli.d stands of Panicum hendtomon which provide littLe or
no open water,no habitat  al iversi ty,  and very poor al f igator
nest ing habitat .  However,  Panicum marshes interspersed with
ponds, potholes. and open lakes provide sone of the f inest nest ing
habitat  to be found on the Louisiana coast.

Inland lakes, both man-nade anal natural ,  possess varying degrees
of al l igator populat ions. Important factors that must be
considered when evaluat ing these areas as af l igator habitat  are
vegetative cover and water depty. l,akes which seen to proviale
the best alligator habitat are those which have Eome open
freshwater marshes attacheal,  or those which have vegetat ive cover
extenal ing frorn the shorel ine out into the open water areas.

lreshwater swamps attacheal to large river systems or lakes
probably proviale the largest s ingle habitat  type lr i th in the range
of the al l igator;  however,  possess the lowest al l igator
concentrat ions when compared to the other habitat  types. The
exception to this woulal be swamps which possess inibealaleal open
freshwater marshes of s izeabfe acreage. ceneral ly.  r iver ine
swamps lack the proper interspersion of vegetative cover and lanal,/
water rat io of the coastal  marsb zone or inlanal lakes. River ine
systems are alsd known for their  extremes in seasonal water level
f luctuat ions alonq with extreme currents.

The amounts of al l igator habitat  (wet lanals) reported by 5 states
are presented in Tabfe 2. Al though any lret land habitat  has the
potent ial  of  being used by al l igators, the frequency of use
varies cohsiderably.  Salt  water marshes, farge aleep open water
Iakes, and farge r ivers in Louisiana have been found to be used
onLy occasionaLl.y and only by the aalult segment of the populatioD.
A careful  review of the al i f ferente habitat  types along with a
better unalerstanding of their  value to al l iqators i f  of  the
utmost importance in the management of a resource. Wetlanals in
tbemselves do not qual i fy as al l igator habitat ,  but rather the
true est inate of habitat  sui tabi l i ty can be neasureal by studying
lret lands which possess al ist inct ive ecoloqical  features anCI
c o m p a r i n q  t h . i s  t o  e x i s t i n g  a l l i q a t o r  p o p u l a t i o n s .
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TNBITE 1

Affigatq' Classificaticn Status hry State - Septsirer, 1984

trhnber of @lmties
T'rreaterEds,/A Ddanqered lbreatened lbtal

MississilDi

A.tabarB

Non'th C€rolina

I'o{as

ArXallsas

cklahoTla

Lidsiana

Florida

South Carolina

IU|AI

74

33

2 l

3

1

81 27

55

2 T

't4

3

1

702

63

64

2A

444

-63

r3'7

30-8

23

217

44.9

64
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90

20.3
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T}B[E 2

Available dligator Habitat Reported for Eive states

state Habitat
Tt"e

Iouisltsrra

Florida

S. Carolina

Te:Gs

Georg1a

2.900.000
1.100.000

3.600.000
1.200.000
1.700.000

200.00

100.000
1s0.000

293.OOO
3,328.000

5.824.000

Coasta.1 matEh
rnland {etland*

Itesh na.rsh
pefirEnently f loo&d irooded s,vtalrtr)

Lales
Ri!'enF and streans

coasta-l nErsl€s and in{)ottrdlEtts
Inland lletlandt

coasta.l n6!sh
Inlard r,tetfand*

Ihclassified &etland

* S!"dtq)s. lakes, pcnds, rilrers and strear€, trErshes, resenr'oirs.
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LOUISIANA'S ALI]IGATOR MANAGEMENT PROGRAM

Ted ,Joanen, Larry McNease, cuthr ie perry,  and Davial  Richaral
Louisiana Department of wi ldl l fe and Fisheries, Rt.  1

B o x  2 0 - 8 ,  c r a n d  C h e n i e r ,  L o u i s i a n a  7 0 6 4 3

and

Louisiana Department of Wildl i fe anal Fisheries
Minaten. Louis. iana 71055

Introducti.on

Louisiana's f i rst  program to manage the al l igator on a sustaineal
yield harvest was ini t iated in 19?2. Tl le man,gement progran
resulted from 15 years of research, dedicated enforcame;t ,  and
enactment of ef fect ive state and federal  faws governing the taking,
possession, and transportat ion of al l igators anal their_products.
By 1970, such legisfat ion was in effect in touisiana (Joanen et
a r .  1 9 8 1 ) .

Publ ic Law 91-135, known as the,,Arnended Lacy Act, ' ,  was passed
i.n December 1959. l ,acy Act provisions nade i t  a federaf c l ime to
sel l  ol  t ranspott  in interstate or foreign comnerce any form of
wi ldl i fe or products made from wi ldl i fe taken in violal ion of the
laws of any state or foreing country.  In 1970, the Louisiana
Legisfature enacted Act 550 giving the Depaltment of Witdf i fe anal
Fisheries ful f  authori ty to regulate the att igator in the State.
Louisiana 1aw cfassi f ies tbe af l igator as a non-game quadrupeal
along with wi ld fur-bearing animats vafuable for thei ;  skins or
hides. The aI l lgator is,  therefore. considered a conunercj .al
wi ldl i fe speciesr anal Act 550 formed the framework which permit teal
the implementat ion of a closety regulated cof imerciaf harvest
( P a l n i s a n o  e t  a I -  1 9 7 3 )  -

Al l igators occur throughout the State and popufat ions have atemostrated
alramatic increases in recent years. The major i ty of habitat  and the
largest segment of the al l igator populat ion are founal in the
southern f /3 of the State in coastal  marsh anal cypress tupelo
stramps. Due to i ts value and vulnerabi l i ty to hunt ing, the species
requlres special  regulat ions which must be designed to regulate
the harvest of  surplus animals yet equat ly dist ; ibute the ki l l  in
relat ion to populat ioD tevets. A compfex system of appl icat ions,
l icenses, tags, and report  forms was necessary to i j ip lement the
management program.

The authors acknowledge A. Ensminger,  Chief of  Fur and Refuge
Division of the Louisiana Department of Wildf i fe and I ' isheries for
his unself ish support  anal overal f  supervision of a sometimes
controversial  af f igator plan. naking i t  possible for the management
and researctr  program to become a real i ty- The al l igator program
would not have been successfuf without the 

"ooperat ion 
oi  rn.rry

Louisiana Department of Witdt i fe and Fisheries personnel,  pr imari ly
empfoyees of the Fur and Refuge, came, anat Enforcement Divisrons.
?he Louisialra State Universi ty Department of Experimental
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Statistics provi.aeal expertise anal implehentation fo! a complex
monitoring program-

Methods anal Materials

INVENTORY: Aerial  nest censuses have been conalucted annual ly in
the coastal  marsh zone since 1970 and r"/ere used to project
al f igator populat ion levels (Chabreck 1966, McNease and i foanen
1978).  In areas of the state (s amps, anal upland fakes and streams)
lrhere the aerial  nest count methot l  could not be appl iet l .  a
minlmum populat j .on est imate for non-malsh areas was used as
alescr ibed by Taylor (1980).  Taylor (1980) used data from size
cfass composit ion of adults taken from night counts ant l  hide
measurements to aler ive these minimufi  est imates. These data were
useal for distr ibut ing the harvest in proport ion to exist ing
populat ions.

Avai lable al f igator habitat  within Louisiana coastal  marshes
c o m p r i s e s  1 , 1 7 8 , 0 0 0  h a  ( 2 , 9 0 0 . 0 0 0  a c r e s )  ( c b a b r e c k  a n a l  L i n s c o n i b e
1978) and is subdivided into 3 malor subal lv is ions according to
or igin:  The Chenier Plain, sub-Defta, and Act ive Delta Zones. The
C h e n i e r  P l a i n  m a k e s  u p  4 4 5 , 0 0 0  h a  ( 1 , 1 0 0 , 0 0 0  a c r e s )  a n d  i s
located in the southwest corner of the state. The Sub-Delta Marsh
z o n e  c o n t a i n s  6 4 0 , 0 0 0  h a  ( 1 , 5 7 0 , 0 0 0  a c r e s )  a n d  e x t e n d s  f r o m  t h e
vermil ion Bay complex to the Mississippi-rouisiana border.  The
A c t i v e  D e l t a  c o m p r i s e s  9 3 , 0 0 0  h a  ( 2 3 0 , 0 O 0  a c r e s )  a n d  c o n s i s t s  o f
the present Mississlppi Rlver Delta.

Each narsh zone is further divideal according to sal ini t l  and
vegetat ion (Chabreck and l inscombe 1978) .  The f lesh marsh made
u p  3 9 2  o f  t h e  a r e a  o r  4 6 0 , 0 0 0  h a  ( 1 , 1 3 1 , 0 0 O  a c r e s )  ,  i n t e r m e d i a t e
narsh compriseal 23% or 2'11,000 ha (667.000 acres) ,  and the
brackish marsh, minus marshes over 10 ppt saf ini ty,  compriseal
3 8 x  o r  4 4 7 , 0 0 0  h a  { 1 , 1 0 2 , 0 0 0  a c r e s ) .  A l l i g a t o r s  d o  n o t  n o r m a l l y
ut i l ize the sal ine marsh type, nor brackish lnarsh 10 ppt sal ini ty,
hence 360,000 ha (880,000 acres) of these types were omit ted from
the survey.

Taylor (1980) reporteal totaf statewide al l igator habitat  for non-
m a r s h  a r e a s  a s  4 7 4 , 0 0 0  h a  ( 1 , 1 ? 1 , 0 0 0  a c r e s ) .  H e  f u r t h e r  s u b a l i v i d e d
babitat  avaifable into upland streams, swamp streams, cypress tupelo
lakes, and cypress tupelo swamps. The fatter 2 habitat  types were
the most important for al l igators.

ESTABLISHING IARVEST RFCTILAT]ONS: ThE LOUiSiANA DEPATTMENT Of
Wildl i fe and Fisheries authorized 10 seasons for the taking of
al l igators for the sale of skins between 19'72-19a3 (Palmisano et al .
1 9 7 3 ,  M c N e a s e  a n d  J o a n e n  1 9 ? 8 ) -  T h e  l s t  b u n t ,  a u t h o r i z e d  i n  1 9 7 2 ,
was conf ined to 1 pal ish in south\test Louisiana which according
to the ser ial  nest survey housed the largest segment of the coastal
narsh al l igator populat ion. Tbe hunt area was graclual ly expanded
uDti l  1981 when the season was opened state\"r ide (?able 1).
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No season was af loweal in 1974 as a result  of  the passage of the
Federaf Enalangereal Species Act.  After an 18-month delay, causeal
by alel ist ing requirements of the U-S. Fish and Wifat l i fe Service,
Louisiana again ini t iated i ts hatvest program expanding to a 3
parish area, 1975-1977- Due to l imited rnarkets of skins within
the United States and the ban on overseas shipment of skins as
a result  of  the Convent ion on lnterhat ional Trade of Enalangered
S p e c i e s  ( C I T E S ) .  n o  s e a s o n  w a s  a l l o w e d  i n  1 9 7 8 .  C I T E S ,  i n  M a r c h
of 1979, al lowed the export  of  skins in internat ional conrmerce.
Along wlth the CTTES act ion, the U-S. anal Wildl i fe Service Clel isted
an addit ional 9 coastal  l ,ouisiana parishes- As a resuft  the
Louisiana Department of wi ldl i fe and Fisheries authorizeal a
regulated halvest in 12 coastal  parrshes in 1979 and 1980. In
1981, the al f igator was recfassi f ied in the renaining 52 parishes
as threatened (S/A) and a statewiale harvest was authorized.

Harvest strategy (Pafmisano et a1. 19?3) and al l igator popufat ion
features (Chabrecl< 1966, ?aylor and Neal 1984) for marsh habitats
were alescr ibed in detai l  by Joanen and McNease {1981) -

Taylor and Neaf (1984) developed a size class frequency distr ibut ion
model to est imate a] l igator populat ion features. Night count data
were used in conjunct ion l r i tb the modef to aler ive tag af locat ion
features for harvest in non-marsh babitats.

State law prohibi ted the takinq of af l igators between the hours of
sunset and sunrise and those animals less than 1.2 m (4 feet)  in
length. other provisions requlat ing the taking and shipment of
a l l i g a t o r s  w e r e  e s t d b l i s h e d  b y  L h e  D e p a r t n e n t ,

l larvest regulat ions, l icensing requirements, tagging requirements,
report ing procedure, nuisance al l igator control  regulat ions, a
successful  law enforcement program, and a computer program were
establ ished to regulate and monitor tbe harvest of  surplus animals
and yet distr ibute the ki l I  in proport ion to tbe exist ing
populat ions over the area openeal for harvest (Joanen anal McNease
1 9  8 1 )  .

Resuft  and Discussion

POPULATION SURVEYS: Populat ion est imates in the coasta] marsh
varied from a 1ow of 134.000 in the drought year of 19?1 a high of
5 2 0 , 0 0 0  { T a b l e  2 ) -  o v e r a 1 1 ,  p o p u l a t i o n s  i n c r e a s e d  d r a m a t i c a l t y  i n
the Chenier Pldin and Sub-De]ta Zones from 1970-1983. The Act ive
Delta showed the lowest al l igator populat ion of the 3 marsh zones.
A comparison of al l iqator densit ies fron 1979-1983, expresseal as
ba (acres)/al l igator,  shows higher populat ion levels in tbe
Chenier Plain Zone. The Chenier Plain averageal l  a l l igator:  2.2 ha
( 5 . 4  a c r e s )  ,  t h e  s u b - D e l t a  1 : 3 . 6  h a  ( 9 . 0  a c r e s )  ,  a n d  t h e  A c t i v e
D e l t a  1 : 1 0 , 5  h a  ( 2 6 - 0  a c r e s ) .  P o p u f a t i o n  a l i s t r i b u t i o n  b y  m a r s h
types on a coastwide basis sho ed the intermediate marsb type
c o n t a i n e d  t h e  h i g h e s t  a l l i g a t o r  d e n s i t r e s ,  I  a l l i g a t o r  t o  2 . 1  h a
(5.3 acres) .  The brackish and fresh marshes were about equal in
areat however,  populat ion density in the brackisb marsh was I
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al l igator to 4-1 ha (10.2 acres) and in the f , resh narsh 1 al f i .gator
to 2.8 ha (6.9 acres) {McNease and Joanen 19?8, Joanen and McNease
1 9 8 1 ,  U n p u b l .  L a -  A l l i g a t o r  C e n s u s  R e c o r d s ,  1 9 8 0 - 1 9 8 3 ) .

The coastwide average annual percentage lncrease of nests for
the period of 1970-1983 was 10.11. Pr ivately-owned property,  90*
of which was hunted, showeal an average annual increase in nest
product ion of 11.02 over the l4ryear perioal .  19?0-1983. Refuqes
and r.r i fd l i fe nanagement areas, where only l imited hunt ing occurred,
had an average annual increase of 9.7u in nest ing for the same
period. The average ahnual increase j .n the Chenier Plain of
southwest Louisiana was 10.42 for the same period. A further
anafysis of populat ion alynamics in the Chenier Plain demostrateCl
average annual increases in nest pxoduct ion were considerably
greater on 333,550 ha (825,000 acres) of pr ivately-owned property
t h a n  f o r  1 1 1 , 3 7 5  h a  ( 2 ? 5 , 0 0 0  a c r e s )  o f  p u b l i c  p r o p e r t y .

Air  temperature affects the t iming of nest ing and egg laying
act iv i ty (Joanen and McNease, 1979) .  Nest ing occurred in earty
;lune for the years with biqhest l/arch,llay temperatures and occurreal
as Iate as the fst  week in July wlen spr ingt ime tempetatures were
the lowest.  The above factor must be taken into account nrhen
establ ishing t ime tabtes for nest censusinq and season dates. Extremes
in water levels,  alroughts, and f toods adversely affect nest ing
(McNease anal . toanen 1978).  Surface water condit ions probably affect

nest ing potent ial  more than any other environmental  factor.  anal
thereby may cause considerable bias in annual populat ion est imates
based on nest t ransects.

Joanen et a1. (1981) conselvat ively reported the minirnum after-
iatching al l igator est imate as 168,000 for non-marsb babitat .Hiqhest
non-marsh a1l lgator densit ies were founal in the 35,275 ha
( 8 7 , 1 0 0  a c r e s )  o f  c y p r e s s - t u p e l o  l a k e s  c o n t a i n e d  i n  t h e  S t a t e ,  1
a l l i g a t o r :  1 . 7  h a  ( 4 . 1  a c r e s ) .  C y p r e s s  t u p e l o  s w a m p s ,  3 2 9 , o o  h a
( 8 1 3 , 0 0 0  a c r e s )  c o n t a i n e d  a n  e s t i m a t e d  1 2 7 , 0 0 0  a l l i g a t o r s  f o r  a
d e n s i t y  o f  l  a f l i q a t o r :  2 . 5  h a  ( 6 . 4  a c r e s ) .  T h e  e s t i m a t e d  p o p u l a t i o n
o f  t h e  A t c h a f a l a y a  B a s i n ,  c o l r t a l n i n g  1 4 4 , 2 0 0  b a  ( 3 5 6 , O 0 0  a c r e s )  o f
a l l i g a t o r  h a b i t a t ,  w a s  1 9 , 5 0 0  f o r  a  d e n s i t y  o f  1  a f l i g a t o r :  ? . 4  h a
{ 1 8  a c r e s )  .

ALLIGATOR HARVEST: During the period of t972-1943, 107.8?8 al l igator
tags were issued to 5,33? hunters. Averaqe tag al lotment per
lunter was 20.2 (Table 3).  Ninety percent of the pr ivately-owned
wetfands open for harvest were actual ly hunted- A total  of  100,712
a l l i g a t o r s  w a s  t a k e n ( 9 3 2  h u n t e r  s u c c e s s ) . N o t  a l l  s k i n s  w e r e  s o l d ;
3,860 skins were tanned at the expense of the hunter or landowner
for trophy skins or manufactured into boots, saaldles, gun cases,
b e l t s ,  a n a l  o t h e r  i t e n s .  P r i c e s  v a r j . e d  f r o m  S 1 7 . s o , / l i n e a r  0 . 3  m
( f o o t )  i n  1 9 8 1  t o  9 ? . 8 8  i n  1 9 7 5 .  P r i c e s  v a r i e d  a c c o r d i n g  t o  t h e
demand for skins, restr ict ions placed on the sale of products
within certain states, internat ionaf prohibi t ion on forelgn cotrurerce /
and inf lat ion or devaluat ion of Japanese, French, and United States
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The largest alligator population occurs in the lower 7/3 of i'}re
State. This area comprises approximately 85% of the total
statewide al l iqator habitat .  As a resuft .  '772 of | ' } ] ,e hunters are
in the coastal  zone and they accounted for 912 of the ki l l .  The
central  1, /3 of the State had 16X of the hunters and 7Z of tbe
ki I I .  The northern 1/3 ot the State haal 7z of the hunters and 1x
of the ki11. Non-resident hunters purchased 4.8% of the al l igator
l i c e n s e s  i n  1 9 4 3 .

SEx AND sIzE CoMPOSITIoN OI '  HARVEST: Telemetry studies ( i roanen
and McNease L910, 79'72) suggest a septenber bunt restr ictei l  to
dayt lme bunt ing and open water areas would result  in a ki l l
composed pr imari ly of  larger males inunature animals of both
sexes. By restr ict ing the pole hunt ing method in inter ior marshes,
the take of breeal ing females was minimized. During the 1972 harvest
season, 303 al l igator carcasses were examined. Adult  males {over
l-arr .(L6 teeu) naale up 83-l% of the nature al l igators inspected.
Adult  females const i tued 16,9% of the adult  al l igators examined.
During the 1973 harvest,  843 al l igator carcasses were examined.
Aduft  males made up 67-9% of the mature al l igators harvestecl .  The
totaf percentage of males in the ki l l  was 66-32- Adult  females
const i tuted 32.1% of the mature al l igators exarnineal (Table 4).  The
high ki l ]  on females in 1973 as compared to the 1972 season was
attr ibuted to f looded condit ions result ing from tropical  storn
DeI1a. Excessive rainfal f  combined with high t ides provided hunters
easy access into inter ior marshes uhich were usual ly not accessible
a t  t h a t  t i m e  o f  y e a r  ( J o a n e n  e t  a 1 -  1 9 7 4 ) .

I n  1 9 ? 5 ,  8 5 . 5 %  o f  6 8 4  m a t u r e  a f l i g a t o r s  e x a m i n e d  w e r e  m a l e s .  M a t u r e
males also compriseal the major i ty of the ki l l  the fof lowing 2 years:
7 8 . 3 %  o f  3 9 8  i n  1 9 7 6  a n d  ? 0 - 3 %  o f  2 I 2  i , n  1 9 ? 7  ( T a b l e  4 )  -  T h e  a v e r a g e
size class of the animals taken durinq the 10 years of harvest
remained fair ly colstant f rorn year to year.  The average skin
l e n g t h  w a s  2 - r 1  m  ( 5  f e e t  1 1  i n c h e s )  w i t h  a  r a n g e  o t  1 - 2 - 4 - 2  m
( 4 - 1 4  f e e t ) .  o f  t h e  s k i n s  t a k e n ,  7 9 2  w e r e  b e t w e e n  1 . 5 - 2 . 4  m  ( 5 - g  f e e t )
( l ' i s -  1 )  -

The largest femafe harvested r^ras taken in the Mernentau Basin of
southwest Louisiana (2.73 n 19 feet I  rnc.b/ and 94 kg l :208 poundq/).
rnternal examinat ion of the ovaries indicated she was barlen. The
fargest nale was taken in the Pearl  River complex of southesstern
Louisiana and measured 4-3 m (14 feet)  t  no weight was obtained,

Mature animals, 2.1 m {? foot)  s ize class and above, appeared to be
taken at the rate at which they existed in the hunt area. However,
other factors such as l imited hunter accessibi l i ty to animals
during low rainfal l  years, easy accessibi l i ty dur ing high rainfal l
years/ and skin pr ices may affect the harvest to some degree. When
high pr ices were paial  for skins, hunter interest was st imufated
the fol lowing year.  The reverse was true when pr ices were 1ower.

Most of the large aninals were taken by the f ishinq method. Those
shot free swimning were general ly of the smal ler s ize classes.
smal ler al l igators usual ly remain in shal low inter ior marsh ponals
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and feed on crustaceans or smafl  f ish (Chabreck 1971, Valent ine
et af.  l9?2, McNease anal Joanen 1977).  I rmature females and aduft
females prefelred natural  marsh during the autumn period (Joanen
and McNease 1970, McNease and Joanen 1974).  Only 4OZ of the
irunature fenale segment of a populat ion would be avai lable i f
hunt ing were restr icted to deep lrater bayous, lakes, and canals.
Data col lected alur ing Louisiana,s 1972 experimental  al l igator
season (Palndsano et al .  1973) indicated imnature females const i tuteal
29.6% of the innnature size cfasses of at l igators harvested- In
1 9 ' 7 3 ,  1 9 7 5 ,  1 9 7 6 ,  a n d  1 9 7 7 ,  i m m a t u r e  f e m a l e s  m a d e  l p  3 7 . 3 % ,  3 6 . ' 7 2 ,
29.12, and 36.2u, respect ively,  of  the i f tnature al l igators haivestett
(Table 4) -  Im\rature males showed a narked preference for deep water
areas during surrner and autumn. When avai labi l i ty of  natural  marsh
was consialered, usage by males was less than expected during al l
seasons (McNease and Joanen 1974) .

VAI,IDATION AND SALE OF SKINS. Frcfi 19'72-1971 , when a maxinum of 3
parishes were opened for hunt ing, hunters were required to br ing
their  hides to a central  cbeck-in stat ion. Deoartment Dersonnel
measureal and vaf idated each sktn. After val idai ion, ski ;s were solal
at publ ic auct ion. As the harvest program expanded state iale,
buyers were required to subrni t  detai led reports concerninq their
conmercial  t ransact ions ( ; Ioanen and McNease 1981).

As the hunt area and ki1l  l ras expandeal,  so did the amount of
papervork involved in monitor ing the ki l ]  and corrunercial  aspects of
the harvest- Consequentfy,  in 1979 a computer proqram was devetopeal
and upgraded throuqh 1983 to fol low hides from the hunters fevef
through conunerce unt i l  tanned into leather- Taxidermy or trophy
hides, which dial  not enter commercial  channels,  and al l iqator meat
anai parts r^rere monitored tbrough a system of leport  forms.

Early in the program, 7972-79'77, Anerican tabners showed a strobg
interest in al l igator feather and as a resuft  purchased the
major i ty of the skins taken during those years. However.  s ince the
del ist ing. rhen foreign buyers were al lowed to export  skins abroad,
the French. I tal ians and Japanese have purchaseal the major i ty of
tbe skins taken in the Louisiana harvest.

A total  of  11 tanneries and 1 trading company purchased skins rn
Louisiana during a 10 year perlod. Of these, 4 were located in
France. 3 in Japan, 2 in l tafy,  and 3 in the United States. Of the
95,963 skins sold from 1972 through 1983, Irench tanners purclasei l
48.4% of the skins. United States tanneries purchased 2'7-72 af r .he
s k i n s ,  I t a l i a n s  1 2 . 4 2  a n d  J a p a n e s e  1 1 - 5 % .

NUISANCE ALIIGATOR CONTROL: During the 1979 nuisance havest program,
1 1  h u n t e r s  k i l l e d  5 1  a l l i g a t o r s  i n  6  c o a s t a l  p a r i s h e s .  I n  1 9 8 0 ,  3 4
hunters in the same 6 parishes | 'ook 225. The number of tags issued
uere baseal on the nuniber of complaints receiveal (Linscombe 1975) -
Complalnts were randomly invest igated on the si te by Departmental
personnel.  Al l igators taken under this progran were taken in
accordaDce with State and local reoulat ions/ordinances -
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During 19?9-1980, Departmental  personnel relocated al l igators in
the del isted areas. The magri tuale of these requests \ tere only
sl iqht ly lesseneal with the nuisance complalnt progratn. A statewi-de
Duisance conplaint program was ini t iateal in Septenber 1981.
Nineteen nuisance control  hunters took 197 al l igators in 1981,
1 3 1  b y  1 9  h u n t e r s  i n  1 9 8 2 ,  a n d  1 6 7  b y  1 5  h u n t e r s  i n  1 9 8 3 .  s k i n n i n q
instruct ions issued by the Department were for 1 year and any skin
not prepared according to the instruct ions was considereal i f legaf.
Disposit ion of skins, meat,  and parts taken in the nuisance
complaint program was the responsibi l i ty of  the local governing
body and/or the hunter.  over the s-year perioal ,  1919-1983, ' l7I

al l igators were harvested through the nuisance removaf program by
9g l icensed hunters.

AI,L]GATOR MEAT AND PARTS: Since the 1979 season, approximately
4 5 , 0 0 0  k g  ( 1 0 0 , 0 0 0  p o u n d s )  o f  a l l i g a t o r  m e a t  h a v e  b e e n  s o l d
annual ly.  Pr ices var ied across the coast;  however,  average pr ices
paid to hunters in southeastern louisiana were about S0.75 per
0.5 kg (pound) whereas ln southwest r ,ouisiana pr ices averageal
$ 1 . 5 0  p e r  0 . 5  k g .  o v e r  h a l f  o f  t h e  m e a t  s o l d  w a s  p u r c h a s e d  b y
individuals for home consumption. The remainder was sold to
restaurants and f ish markets, New markets have been developed in
Cal i fornia anal along the east coast.

Fi f teen l icensed al l igator parts dealers reporteal that teeth and
skul ls were sofd to the Jewelry trade and biological  supply houses.
Most jewelry i tems were sold within Louisiana, pr imari ly in the
New Orleans area.

LAw ENFORCEMENT: i lhe number and severi ty of al f igator law violat ions
were compared to enforcement effort  to determine unknoi{n detr imental
effects that the harvest program might cause to the resource-
Federal  and S tate- Enforcement Agents were annual ly assigned to
al l igator law enforcement.  No major hide poacbing cases have been
m a d e  i n  L o u i s i a n a  s i n c e  1 9 7 6 -  D u r i n g  t h e  1 9 8 3  s e a s o n ,  o n l y  8
al l iqator- relateal cases were f i led by State agents alur ing the
September harvest program. and al l  were of a relat ively minor nature.
Tlro hunalred and twelve Louisiana f ield agents devoted part  of  their
working hours to al l igator enforcement act iv i ty- I t  is c lear ly
evident that l ,ouisianars al l igator harvest program dial  not
st imulate al l igator poaching.
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S i z e  a n d  s e x

in ]-ouisiana,

composit ion of al l igators sarapled

r972 -1977  .

Total sample Adults in samDle

Nuob er Z  Ma les Nuob e r Z  Ma  les

L972

t913

t975

r916

t977

303

843

782

59r

28r

78.5

66  .3

82  ,7

76 .3

68  .7

684

83 .  1

t t ) .  )

78 .3

70 .  3
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POPULATION BIOLOGY AND S?ATUS OF THE
IN SOUTH FLORTDA

Janes A. Kushlan and Frank J.
Department of Bioloqy, East Texas State

T e x a s  7 5 4 2 8
anal

Departnent of Biology, Pennsyfvania
U n i v e r s i  l y  P a r k  P e n n s y l v a n i a

Mazzott i
UniVersity Cominerce

State Universi ty,
1 6 8 0 2 ,  U S A

A.I.IERICAN CROCODILE

Introduct ion

The Flor ida populat ion of the Anerican crocodife occupies the
northernmost point of the species range and is the onfy population
in the Uniteal  States. The status of this popufat lon has been a
matter of concern because i t  has been bel ieved to be relat ivel1r
rare, to be subject to encroachment by human alevelopment, and to
have suffered reduct ions in populat ion size since the mid 1800's.
I ts status was ini t ia l ly evaluated by Moore (1953) and by Oqden
{ 1 9 7 8 ) .  F r o n  1 9 7 7  t o  1 9 A 2 ,  w e  h a v e  s t u d i e a l  t h e  p o p u l a t i o n  b i o l o g y
and stat.us of crocodifes occuring near Flor ida Bay, on the
southern t ip of the Flor ida peniosula. In this study we have
part icular ly attenpted to test var ious hypotheses of populat ion
l imitat ion suggestef l  by the work of Ogden in t?le early 1970's.

Ours was a col laborat lve effort  involving several  col leagues
includinq Drs. wi l l ia in Dunson, Peter Lutz.  Robert  Menzies, and
John Behler anal assistants including Robert  Aust in,  Amanda Mufler,
and Terr i  Jacobsen. At the same t ime other segments of the south
Flor iala crocodi le populat ion were being studieal by Paul Moler anal
by Rona]d caby.

In this paper we br ief ly abstract sone of the f indings of our
study with part icular at tent ion to providing new informatioD on
the var ious hypotheses previously suggesteal to account for
presumed populat ion decreases. The ful l  reports on these studies
wi l l  be publ isheal elsewhere (Kushlan and MazzotLi  in prep., l , lazzot i
and Dunson : in press, Ma?zott i  ant l  Kushlan in prep, Mazzott i ,  et  al .
in prep. )  .

Histor ic Populat ion Status: The histor ic presence of the American
crocodi. le in south Flor iala is wel l  alocunented after 1869, when a
specimen rras col lected in the Miami River (Wyman 1870).  Al thouqh
observed occasional ly as far north as Lake Worth and West Palm
Beach on the east coast,  crocodi le sight ings histor ical ly were
concentrated from Biscayne Bay tbrough northeastern Ffor iala Bay.
Dimock (1918) provided the most def ini t ive statenent of i ts ear ly
range as, "def ini tely l in i teal  to the reqion at the extreme
southern end of the peninsufa of F]or ida, a str ip of ten mi les
long by three ndles wider ' .  only infrequent records occurred outsic le
this area. Thele is no reason to suspect that the core of the
crocodi le populat ion ever extended much north of Biscayne Bay.
Sini lar ly there is no substant ive evidence to inal icate a permanent
presence in the lower Flor iala Keys {Jacobsen 1983) or on the
Flor iala west coast.
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Publ ished reports provide l i t t le information on numbers of
crocodi les histor ical ly present.  They were saj ,d to be' ,conunon",
seen in certain places, but no contemporary statement as to
nuribers is avai lable. Ogden (1978) in reviewing such accounts
suggested that " the nunt l ]er of  crocodi les in south Flor ida at
the end of the 19th century was not more than f ive t ime the
present populat ion, probably between 1.000 and 2-000 animals".
We however,  bel ieve that avai lable reports provide j .nsuff ic ient
ihfornat ion on which to base any such guess and that i t  is
therefore impossible to est lmate the nuniber of crocodi les
present histor ical ly in southern Flor ida.

Populat ion distr ibut ion

We have evaluated the present distr ibut ion of the American
crocodi le in Flor ida from reports and from our extensive aeriaf
surveys conducted over af l  potent ial  crocodi le habitat .  The
range of the crocodi le can best be unalerstood as consist ing of
three components. The overal l  range is the area in which
crocodi les are occasional ly reported- This is from Sanibel
ls land on the west coast of Ffor ida, along the south and east
coast to Fort  Lauderdale, and southward to the lower Flor ida
Keys. The core range is the area in which crocodi les occur
cont inuously.  This is from the lakes on Cape Sabte along the
north shore of l lor ida Bay to loarer Biscayne Bay and Key Largo.
The nest ing range is the area in which nest ing occurs regulary-
This is along northeastern Flor ida Bay to Turkey Point and
northern Key Largo. Within this range. our aerial  surveys have
shown that crocodi les are nost abundant inland of northeastern
Flor iala Bay and on Key l ,arqo (Fiq. 1).

Present ly neqt ing occurs in three areas, northeastern Flor ida
Bay, Turkey Point,  and northerD Key targo. We have been able to
locate records for 187 clutches of eggs deposited in southern
Flor ida since the 1930,s- Eigbty clutches are known to have
been deposited during t t le study period, L9'7A-A2. Of these 54
were along northeastern Flor ida Bay, which must be considereal
the center of the nest ing distr ibut ion.

ogden (1978) concluded that a major rettuct ion in breeal ing range
has occurred in Flor ida Bay with ther 'oradual disappearance of
nest ing on is lanals in Flor ida Bay, ' .  His depict ion of range
reduct ion showed isof ines that impl ied a concentr ic reduct ion of
range into northern Elor ida Bay. we houever do not interpret the
loss of nest ing si tes to be a gradual retreat of  animals into
the northeastern bay. We agree with Oqden (1978) that rnost
Ioqical  explanat ion for the loss of crocodi le nest s i tes i r_
eastern Flor ida Bay is the alevelopment of the isfant ls of the
upper l lor ida Keys. The bay is lands where nest ing haal been
recoraled do not appear to provide year-rounal habitat  for ei ther
adult  or hatchl ing crocodi les. and we bel ieve that fenales on
these is lanals moved there from the Flor ida Keys only during the
nest ing season. Thus we suspect that l t  is the loss of the
year-round habitat  on the keys that adversely affected these
females. Such is lanal nests were probably always peripheral  to
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the population core and rlot highly protluctive owir|g to their
exposeal locat ions. Nest ing on is lands in the northeasterD bay,
useCl by females from the coastal  mainfand swamps has cont inueCl,
anal the known hest sl tes used has increaseal over the study
Period.

P o p u f a t i o n  s i z e  a n d  s t r u c t u r e

We bave founal al f  s ize classes represented in the populat ion,
with a sl ight refat ive under-representat ion of Juvenite animals.
we interpret this result  to be caused by hiqh hatchl ing norrat i ry,
rapid growth rates, and a bias of survey data against Juveni le
animafs. I t  is i rnportant that existence of juveni les indicates
that survival  is occurr ing, al though perhaps not at the level
found in the protected habitats on northern Key Largo ( l . lo1er pers.
connn. J .

The sex structure of crocoi l i les captured is biased ln favor of
f e m a l e s .  O u r  b e s t  e s t i m a t e  o f  t h e  s e x  r a t i o  i s  2 t t  ( n = 2 4 ) .  a t
is not possible to determine whether the bais is real  or the
result  of  di f ferent lal  catchabi l i ty.  The lower proport ion of
mafes does not l imit  breeal ing, as we found a very l i r i i teat occurrence
of infert i l i ty (see beyond).

To est imate the size of the Flor ida populat ion of the Anerican
crocodi le we fol loweCl the nethod devised by chabreck (1966),
using populat ion paranreters ater iveal f ron capture, survey, anal
nest ing alata, In or lr  pr imary study area in northeastern Flor iata
Bay, ! , re est imate the nonhatchl ing populat ion to consist  of  90
individuals.  We can extrapolate this f igure to the remainder of
the range using survey and nest inq alata. Our est imate for the
south Plor ida populat ion as a whofe then is 220 nohhatchl ings.
Because of the seasonal adi l i t ion of hatchl ing anihals.  we est imate
the populat ion seasonaf ly car l  increase to about 5?O animals,
averaging over the course of the year about 400 animals of al1
a g e  c l a s s e s .

Nest ino Bi.olo( 'v

The average nest ing alate is May 5 (s=12.1 days) and the average
lratching alate is Jufy 29 ls=6.? days, r !=2'7, The average incubat ion
period is 85 days, rather than the 90 usual ly reported. The
nest ing cycle of Flor ida crocodifes avoials the low temperatures
of wihter and the high temperatures of late sununer.  I t  also
avoades in most years, the potent ial ly desiccat ing conal l t ions
of the dry season and the potent ial ly f looding condit ions of t t re
peak of the rai l ry season. The average clutch size, based on 46
c l u t c h e s ,  i s  3 8 - 0  ( s = 9 . 4 5 )  .  T h i s  i s  f e s s  t h a n  t h e  4 4  p r e v i o u s l y
reported by ogden (19?8),  who inadvertent ly inclualed double
clutches in his calculat ions -

Tbe_fert i l t ty rate was h19h, only 1Oz of 314 eggs being unbanated
l lhtert l_Le or very early embryo ateath) .  The fert i l i ty of  eqgs rn
indlvidual nests ranged from 46 to lOOz; in at l  tut  one nelt  tne
fert i l i ty exceedet l  84%-
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Racoons (Procyon 1-.9!gf) were the only nest predators. We founal
that racoon predat ion was relat ively infrequent anat unpredictable.
I ' rom 1971 to 1982, 14X of 99 clutches were alepredated. We
found that individual c lutches could be protected, i f  desired,by
placing racoon traps at specif ic nest s i tes where sign is cbserrted.
There do not appear to be indivialual  predators that have learned
i:o seek out anal depredate crocodi le nests.

ogden (19?8) concluded that an importanr factor regutat ing the
nuriber of American crocodi les was , 'mediocre nest ing success,
caused pr ihar i ly be fai lure of eggs to hatch' , .  He suggesteal that
edbryonic mortal i ty was the result  of  low temperatures in marl
nests.  We closefy examineal nest temperatures to test this
hypothesis anal found tbat they were not low enough to inhibit
development.  Clutch temperatures averaged 31.5"C (28.4-35oC) in
nests in marl  substrate and30.0.C (26.7-33.6bC) in nests i l r
sand substrate -

Lutz and Dunbar-cooper (1984),  as part  of  our overal l  study,
examined the gaseous environment of the eqg charrber. They founal
that concentrat ions of O? and CO2 and hurnidi ty were al f  within
expecteal ranges under usial  c ircunstances.

In invest igat ing the egg chamber envi lonment,  we discorvereal
that the cause of embryonic mortal i ty was subtelranearr f looding,
that is a r ise of grounal water into the egg cavity causing
asphlxiat ion of the enbryos. Such f looding ls not recognizable
above grounal.  Subterranean f loodinq occurs in low-Iying nests,
part icular ly along creeks, dur ing very high water condit ions-
We also found that some embryonic mortal i ty can resuft  f rom
dessicat ion- This occurs only during very dry periods in
relat ivefy high sand nests- Overal1. embryonic mortal i ty
occurred ln 142 of af l  known clutches.

Habitat  anal act iv i ty areas

t{abitat  use and act iv i ty areas were determined by aerial  and
boat surveys and by raal io telemetry.  Ten nonhatchl ing animals
were telemetered anal fol lowed for per lods ranging to over one
y e a r .  T h e  m e a n  a c t i v i t y  r a n g e  w a s  1 0 7 . 5  h a  ( s = ? 1 . 3  h a ) .  T h e
I a r g e s t  a c t i v i t y  a r e a  w a s  2 6 2  h a .  T h e  a c l i v j t y  a r e a s  o f
al i f ferent animals overlapped substant ial ly.

Use of avalfable habitat  was stat ist ical fy non-random and cro-
codi les remained for most of the yeai in coastal  mangrove swamps.
Crocodi les pr inar i ty useal protected ponds and sma1l streams
rather than open water or the bay. Bemafes moved from the
mangrove swamps into Flor ida Bay only during the nest ing season
when some nested on bay is lands. Because of this inland
pattern of habitat  use, we found crocodi les in sal ini t ies
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Mortal i tv

Documented cases of mortality of cloc.diles larger than hatchllngs
appear to be pr imari ly man-caused. Of 25 known mortal i t ies froh
1971 to 1984, al l  but s ix were relateal to human act iv i t ies. Most
aleaths were caused by automobi les along highways, on U.S. 1, the
nrain road in Everglades Nat ional Park, anai the road over Card
Sound to nortbern Key Largo. Ten adult animals were known to halE
died in 12 years, a rate sl ight ly less than one per year.

Manaqement needs

Our stual ies have fai led to demostrate that the crocodi le populat ion
in Flor ida is decreasing. We have, in fact,  evi .alence to suggest
that lecrui tment to the breet l ing populat ion occurs periodical ly-
Although the populat ion remains sma11 and isolated, i t  is not i r1
inunediate alanger of ext ihct ion, Most potent ial  constraints on
populat ion growth are relat ivefy minor and natural .  As a whole,
however.  these natural  constraints inhibi t  any rapid populat ion
increase, as would be expected at the northern Limits of the range
of an othei^r ise tropical  species-

The populat ion's range in Flor ida has alecreased somewhat from
histor ic t imes due to the loss of habitat  in northern Biscayne
Bay ant l  Miami Beach. I t  is possible that this loss has been
compensateal by the art i f lc ial  babitats on northern KeI l ,argo and
Turkey Point.  This habitat  nodif icat ion has been of benef i t  to
crocodi les in producing nest ing si tes where such previousfy were
scarce or nonexistent.

As a result  of  our f indings, we see no need for any drast lc
nanipufat ive management of the southern Flor ida crocodi le populat ion.
Several  conservat ion concerns rernain bowever.  The f i rst  and most
important is the protect ion of habitat  on northern Key l ,argo.The
acquisl t ion of this land as part  of  the Crocodi le Lake Wi1d1lfe
Refuge by the USFish and Wifdl i fe Service is cont inuing. A
second concern is the cont inuing mortal i ty of  crocodi les, esl€cial ty
adults,  along highways. The future revamping of US Higbway 1 from
Miaml to Key Largo provides an opportunity to halt  such mortal i ty
by placing the roaalbed on trest les as i t  passes through mangrove
swamps. This ls much preferred to simply instal l ing culverts.  as
has been alone as an internediate neasure, in that crocodi les
moital i t ies have occurred as individuals crossed the highway not
far f ron such culverts.  Abe thiral  concern involves pfans to
increase the f low of nater to the eastern reaches of Everglades
Natlonal Park. Such f fows may ralse water level-s in creeks in
northern Flor idad Bay, thereby threatening the crocoal l le nests
along tbese creeks. ?he threat of fulther increasing subterraneaD
flooding of such crocodi le nests needs to be al leviateal.
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THE PRESENT'
ACUTUS ON

STATUS AND DISTRIBUTION OF CROCODYLUS
TT]E CARIBBEAN ISL.AND OF H]SPfrfbLA

John Thorbj arnarson
I'lorida State Museum

and

schoof of Eorest Resources anal Conservat ion
Universi ty of Flor ida -  cainesvi l le,  FL, 32611 _ USA

Tntroduct ion

The Amerlcan crocoalile. Crocodylus gg!!.Uq, is the most widely
al istr ibuted of the four New wortd crocodifes. pr imari ty found
in coastal  regions, q.  acutus ranges along both the Atfant ic
and Pacif ic coasts of soutbern Mexico, Centraf America anal
northern South .Nnerica, as wel l  as the southern t ip of Flor ida
and the creater Ant i l lean is lanals of Cuba, , f ,amaica and
Hispaniola. As with the great malor i ty of crocodi l i  ans ,  populat i  ons
of g. acutus have been decimated by a conbinat ion of hide hunt ino,
habitat  destruct ion and wanton ki l l ing.

Althouqh the species as a whole is seriously ilepteted (crooTbriciqe
1982) a recent review of the overal l  status of a.  acutus reveafed
our lack of i letai led information fron many parts of the species'rabge {King et a1. 1982) -  Sini lar ly relat i tety few stuat i ;s been
done on the ecology of C. acutus. Toaiay, our best data on ecology
come from the populat ion in southern l for ida where studies have
been on-going since the early 19?0,s (Oqden 1979, Kushlan and
Mazzot i  1985).  More recent ly ecotogical  invest igat ions have been
initiated in the Dominican Republic (Ottennalder anal fncbauscequt.
p e r s .  c o n u n . ) ,  J a n a i c a  ( c a r r i c k ,  p e r s -  c o m n . ) ,  V e n e z u e f a  ( S e a J a s
1 9 8 5 )  a n d  H a i t i  (  T h o r b j  a r n a r s  o n ,  i n  p e p . ) .

With fundinq fron the New York Zoofogical  Society,  my work on
Hispaniola began in 1981, ini t iaf ly is the Dominican Republ ic aDd
later in Hait i ,  Hispaniola, shared by these two nat ions, is the
seconat largest anal most ecological ly at i_verse of the Greater
Ant i l les 176,I92 kr. : .2l  -  Visi ted by colunbus in 1492, the isfanal was
sett leal  by the Spanish in the earfy 15th century, displacing the
indigenous Taino-Carib indian cuftures. Fol lora, inq the more luclat ive
conquests of Peru and Mexico, the Spanish inf luence in Hispaniola
wavered anai other nat ions, most notably France,maale idroad;.  In
1697 the western third of the isfand was cedeal to France. sett ing
the stage for the tater revotut ion and establ ishment of l la i t i . the
i .ror ld 's f i rst  black republ ic,  ln 1804. Today, both Hatt i  antt  the
Doninican Republ ic face major ecologicat probtems stenuning fron
high populat ion densit ies and centur ies of misuse. This is
especiaf ly true of Hait i ,  the poorest country in the New Worlal ,
where sol1 erosion has reached cr is is proport ions- The nat ive
wi ldl i fe has simi lar ly suffered from overhunt ing, habitat  loss and
the introduct ion of exot ic species. ToCIay the crocodi le remains
one of the few large nat ive species st i l1 found on the is lanal-
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Despite i ts ecological  problems, HisDaniofa st i l f  retains awiCle
variety of habitat  types within i ts diverse topography (vhlch
i n c l u d e s  t h e  c a r i b b e a n ' s  h i g h e s t  p o i n t ,  p i c o  D u a r t e  3 1 7 5  m ) .
crocodi les, whi le st i l l  found in typical  coastal  habitats,  remain
in larger nurnbers in two land-locked lakes surrounaled by arial
semi-desert .  This account wif f  br ief ly out l ine the status of
crocodi le populat ions in both coastal  anal lake babitats,  and
describe some of the human-relateal factors which impinge onthem.

Inland Lake crocodi le Popufat ioos

A. DOMINICAN REPUBLIC

The cu1-de-sac,/val fe de Neiba depression is a 1ow-fylng val ley
that streches east f rom Hait i 's capitaf  Port-au-Prince to
Barahona in the Dondnican Republ ic.  containet l  in this vaffey
are the is land's two largest lakes; r ,ago Enriqui l lo and Etang
Saumatre. Boralered to the north and soutb by a ser ies of
mountain ranges, thls val Iey was unt i l  recent ly a submerged
marine strai t .  Upl i f ted in the Pleistocene, water was trappeal
in a ser ies of depressions creat ing four lakes which now support
a mixed marine-coastal  and freshwater biota. The largest of
these alepressions became the two lakes that now support
crocodi le populat ions.

Lago Enriqui l lo,  in the Dominican Republ ic,  is the largest of
the lakes and is surrounded by a dry cactus-thorn scrub habitat
receiving approxinately 700 f iun rain annual ly- s i tuated
approximately 35 m below sea level.  evaporat ion has concentrated
the lake water and the sal ini ty is present ly 45 parts per thousand
(ppt) .  old coral  reefs,  some vir tual ly intact,  are scattereal
around the fake fr inge, evialence of the region's recent upl i f t ing.

Owing to f luctuat ions in rainfal f .  the lake level has var ieal
considerably in the past.  s ince 1979, fol lcnl t ing a ser ies of
hurr icanes, Lago Enriqui l lo has r isen approximatefy 5 meters,
inunalat inq land previously used for agr icul ture. Pr ior to 1979
the lake saf ini ty wan much higher (70-80 ppt) causing severe
ion-balance problenrs for the lake's fauna. During this t i f i \e juveni le
crocoalile recruibnent \,ras apparentlY restricted to a few freshqrater
marsb habitats where spr ings or i rr igat ion runoff  entered the
Iake. As the major nest ing areas ale located on is lands. some
several  k i lometers from shore over frequent ly rough water,  t })e
great major i ty of hatcbl ing crocodi les perj .shed from dehydrat ion
within several  weeks of hatching-

Furthermore, dur ing this period of low water.  IsIa cabri tos. the
fake's largest is land and the si te of much of the nest ing
act iv i ty,  became connected to the rnainland- This provided access
to the is lanal by poachers anal feral  animafs (J.  A. ot te$/a1aler,  per.
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?he recent r ise in lake levef has al i futed the water in Lago
Enriqui l lo,  again isolated Isfa cabxitos, and f looded fr ingiag
woodfanal in several  areas /  creat ing a bettel  qual i ty habitat
for Juveni le and adult  c locoal i les. Addit ional l t .  in i982
severaf yearl ing crocoal i les were found l iv ing in srnal l  pools
on fsla Cabri tos, suggest ing that at  least some of hatchl ings
now able to tolerate the more al i luted fake water-

Despite the narginal habitat .  condit ions, Lago Enriqui l lo remair ls
the largest anal most locaI ly t lense C. acutus populat ion khow.
Since 1977 scient ists from the Museo Nacionat de Histor ia Natural
in Santo Dondngo have been studying the ecology of the crocodi les
in Lago Enrlqui l lo.  At least 6 nest ing beaches are known, anal the
annual number of nests has been est imated as 1OO-150 (J.A.
Ottenwalder and S. Inchaustegui,  pers. comm.).  Assuning a simi lar
populat ion structure and nest ing frequency as in neighboring
Etang Saumatre (  Tborbj  arnars on, in prep.)? this suggests as
adult  populat ion of 385-525 adult  crocodi les, or a iotat populat ion
o f  2 , 4 5 2 - 3 , 3 4 4 .  W i t h  1 3 0  k n  o f  s h o r e l i n e ,  t h e  c r o c o d i t e  d e n s i t y
i n L a g o  E n r i q u i l l o  i s  1 8 . 9 - 2 5 . 7  c r o c o d i l e s / k m ,  o r  a n  e s t i n r a t e d
biomass of 1A8.4-256.1 kglkm. These f igures represent only general
est imates as we lack more precise dempgraphic data. However,  the
density values are close to those teported by Cott  and pooley
(I972) for nearly undisturbed populat ions of Crocodvfus ni tot icus.
This suggests that the populat ion in lago Enriqui t lo nay.e in
a nearly pr ist ine state. Nevertheless, poaching st i f l  takes p1ace,
despite protect ive legislat ion anal occasional patrol t lng by pafk
guards and Nationaf Museum personnel.  In the Dominican Republ ic
host of  the crocodifes ki l feal  are adult  mafes whose penis is
used for making aphrodisiacs.

Isla Cabritos has been designated a national park by the goverrmEnt
in order to prolect the crocodi les and the endemic ground iguana
Cyclura r icordi .  Due to recent budgetary contraints is the nat icnal
parks departnent,  however,  adequate patrol l ing of the lake has
not been taking pface- r 'urthermore/ the boundaries of t })e park
do not include the cr i t ical  f reshwater marsh habitats that f r ihdF
the lake in several  areas {see Conservat ion Status and
Recorunendat ions).

B. HAITI

Etang Saumatre, located only 10 km west of Lago Enriqui l lo,  is
Hait i 's largest take. Approximately two-thirds the size of Lago
Enriqui l lo,  Etang Saumatre (113 kn 2) 1s simi lar in qeotoqical
o r i g l n ,  b u t  v e r y  d r f f e r e n l  i n  e c o l o q y  f r o m  i t s  s i s t e ;  l a k ; .
Located 15 meters above sea level,  Etang Saumatre, instead of
being hypersal ine, is brackish (8-10 ppt) ? and so contains a
much more diverse biota- Simi larfy surrounded by a cactusthorn
scrub habitat ,  the val ley region containing both lakes in
sparsely inhabited, a factor which has siqni f icant lv reduced the
potenLral  for human impact on the c.rocodi ie populat ions.
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Etang saumatre was the site of a 13 nonth investigation into the
ecology of g.  acutus (ThorblaEBarsaD, in prep.).  The adult  crocoal i le
populat ion in Etang Saumatre is much smal ler than in aaUacent Lago
Enriqui I fo, .  nurnberlng approximately 70. Most of the crocodlfe
populat lon is concehtrated qtong t} le uninhabited eastern fakeshore,
which is also the shore most protected from the prealoninantly
easter ly winds. overal l ,  the crude dehsity of crocodi les of al l
s ize clasEes is 6.3/km shore. omit t ing shorel i .nes avoided by the
clocodi les (steep rockl  or higb wave exposure) the ecofogical
density is 9.6,/km (bionass 92.3k9/kr. : . ) .

owing to a somewhat fortunate Juxtaposition of the boraler between
the two colntr ies, the eastern lakeshore of Etang Saunatre is
locateal in a restr icted zone adjacent to the border.  Together
with a recent ban on boats from the lake and a lack of freshwater
along the eastern takeshore this has kept tbe eastern part  of  the
lake free from human habitat lon for 7-8 years. Pr ior to this
boats would travef across the 1ake, and f ishermen anal charcoal
nakers regular ly vis i tet l  the eastern lakeshore- As this part  of
the lake contains a large part  of  the crocodi le populat ion and
vir tuat ly al l  the nest ing areas, these factors have been of
malor importance in providing a de facto protect ion for the
crocodl le in Etang Saumatre.

Because the lake water is biackish, hatchl ing crocodi les do not
face the osmoregulatory problems that theydo in Lago Enriqui l lo.
Nevertheless the inpact of huhan populat ions on the crocodi les
has been nore severe i$ EtaDg Saumatre, anal this fact is borD out
by the much lcffer Censity of crocodifes in that lake. GilI netting
ia colrltnonly seen in tbe lake and every year crocodiles dro'.?n in
these nets. Simifar ly,  crocodi les that take domest ic stock are
baitet l  in and ki l led. Al though crocodi les and their  eggs are
ger}eral ly not eaten in Hait i  because of rel ig ious taboos
icrocodi les play an inportant role in the hiqhly anif iL ist ic vcodoo
rel igion),  sorne of the poorer people near the botder with the
Doninican Repubf lc wi l l  resort  to eat ing crocodj. le on occasion.
l,r.kewise. some of the hore educated people, furttle-r- di.vorce'I from
t h e s e  r e i i g i o u s  b e l i e f s ,  w i l l '  e a t  c r o c o d i f e s  o r  L 1 l 1  t : r ' r  f o r  s p o r t '

Another major source of mortal i ty of  adult  crocoal i les in Etang
saumatre is shoot ing by border guards at two posts on tbe lake
(Malpaso anal Las I ,ajas).  This i l legal shoot ing ins often done
out ;f boradon, or by the Dominicans to obtain the meat anal the
penis of the males.

coastal  crocodi le Popul at ions

Histor ical  accorDts suggest that crocodi les were once botb
abundant and wialespread along the coast of Hispaniola (Moreau de
S t .  M e r y  1 ? 9 7 - 8 ,  D e s c o u r t i l z  1 8 0 9 ) .  r n  f a c t  H a i t i .  t h e n  r e f e r r e d
to as St.  Domj.ngue, is thetype focal i ty of  the specimens described
by cuvier in 180? (probably originating from the 1 | Ester_ Artiticrrite
r e d l o n r .
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Present ly in Hait i ,  crocoal i les have been extdrminated fron 7Ox

oi- l f t . i . -  f " . ." .  coastal  range, and those poltulat ions that ' lo

!*r" i -rr"" .  
-u.""  

drast ical ly reduceal in size'  The si tuat ion in the

fi;can Republic is even worse as only one co-astal population

;";;;; 
""'d 

that one borders afong Haiti on the noxthern coast

of the is land.

Four coastal  poputat ions can be def ine' I ,  more or less restr icted

iJ- i r ."-* .=i" ' i  
-one-third 

of the isfand (Fis '  1) t  1) on the

"ootf t" ."  
coast of  the Tiburon Peninsula, 2) the western en' l  of

i i ; -e;- i "  conave {the larsest of  Hispaniola's sater l i te is lands) '

3 l  the ] 'Ester mabgrove swdnrP, and 4) in the estuarine sect ion

. i  t le niv iere Massacre and adjacent coastar lagoons '

Al f  the coastal  populat ions are qulte snal l  and are restr icted

;;- . ; ; ;  ; ; i " i i ; . iv-  i  = 
" l" t"a 

are' i  that st i l t  contain sui table

rt iu* l ! . t .  a.  these populat ions are very di f fLrse an' l  the renalnrnq

i n d i v i d u a l s  a r e  q u i t e  w a r y ,  n o  q u a n L j t a t i v e  e s t r m a t e s  o r

""""r" | j ""  
s ize j re dvai l ;bre. dt te 

"o**on 
problems -shared by t le

: ; ; i l i ; ;  i " -"r i - i i t . . .  . i . . .  
" t t  

habitat  
- loss 

'  and human-related

*-it"rity, the latter primarilv from drownins,in l]"I i19.""t" 
tt

b e i n q  k i  1  t e d  a s  v e r m i n .  A s  m e n l i o r e d  D r e v i o u s r y  '  -  1 n  .  H a l l a

" i" . ia ir .  
are not ki1led for food because of rel ig ious ,bel iefs '

However,  in the Dominican Republ ic croco' l i les are -use' l  for foo' l '

; i l";;a; i.t- i" l i i"" for melicional purposes ' and the penis for

""- ""ir i i tal" 
i.". rn border regions cro-ss-cultural influences have

il i. i i i ! i- i"t"i i t i .".-iJ"ptr"q the Dominican attitudes towar'ls

. i " ."ai l " t .  This is evident to some exent in Etang saumatre'  but

i"" i -"U"i"" . fy along the northern border on the Rivj_ere Massacre '

Nevertheless! in Hait i  nost of  the croco' l i les that are- ki1le ' l
' j ; ; - ; ; ; ; - ; ; ; ; .  

which acci . lental lv come into contact with man'

coastal  regions where crocodri ; ;  have been ext i rpated have higher

i i* ."-p"p" i . i r""  densit ies Qi '  '9/k^2) than areas where thev st i l l

r e m a i n ' ( i 3 4 - 6 , / k m 2 )  .  s i m i l a r l y ,  c r o c o d i l e s  t e n ' l  t o  r e m a l n -  r n

areas with more mangrove p"t  i i i " lnt i " i  of  coast (o '  39km2lkm coast)

; ; ;"" ; ; ; ;  ; ; ; . - t rr ;y hav-e b"e' '  ext j -rpated (o'05km2'/km) ' -rhe

"l . i r" . i i . "  
of  these two factors is s- isni f icant lv : : i l t l : : "d

lr i th the presence or aoseocc of crocodi les in coastal  provlnces

( w i l c o x o n  R a n I  t e s t ,  P  0 . 0 5 )  '

Conservat ion Status and Recomendations

Afthough crocodi les ale legal ly protected in the Domlnican Republ ic

i i i l i " - ."r" ' . "* .nt  of  this reqisiat ion is current lv taki ;ng pl 'ace '

; ; ; . ; ; ' ; ' ; ; ; i i ; ; " i  i "  r . . o  p r i u t e *  r o r  b o t h  p o p u r a E i o n  ( L a s o

E n r i q u i l l o ,  R l o  M a s s a c r e )  '  r t r  H a i ! i  '  c r o c o d i l e s  a r e  a f f o r d e ' l  n o

legal protect ion, ancl  even t t  such iaws lrere passed they would

be almost impossible to entorce'

Due to the burgeoning human populat ion along the coast an' l  the

concomitant need for .p". t ,  uni  acceleraLion in the rats-of

i i i i i " i  
-a. . t ." . . i  

on ,  t i re future of coastal  crocodife populat ions
' ' ,_-;"a '" .1y -ur ieht.  

the pominlcan eepubt ic needs-to. take i f lnediate

r i " p t - , " " . i a "  i i c l u d i n q  t h e  e s t u a r i n e  s e c t l o n  o f  t h e  R i o  M a s s a c r e

in the exisi t ing nat lonaa p"t i t - tvt i " ' '  As this area is one of
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the country 's few remaining areas of r iver ine mangrove swamp 1t

t i .  
"  

. ' . .y_ i .pottant biot ia role in the coastal  ecosystem and

shoulal  be ser iously consialered for protect ion'

In Hait i ,  crocoal i les have managed to survive in some coastal

areas t lespite frequent ly intense human popufat ion pressures'

ai l f r""qir  s ir ict  protect ion of areas \ tou1d be vir tual ly jnFcsible

fo i"Eo^pris ir ,  i  t l t t t .  p lanning could do rnuch to re' Iuce the

impact on the crocodi le populat ions. By restr ict ing access as

n u ; h  a s  p o s s i b t e  t o  c e r t a i n  c r i L i c a l  a r e a s  ( s u c b  a s  n e s t i n q

l e a c t r e s  i n a  n u r s e r v  h a b i r a t ) ,  a n d  d e s i g n i n g  9 i 1 l - n e t t i n g
;; ; ; ; ; . ; .  to reduce crocoal i le mortal i tv,  these smal1 coastal

i " p " f u a i " n .  w o u l i l  h a v e  a  m u c h  g r e a t e r  c h a n c e  o f  s u r v i v a l ' . A s

;e;era1 internat ional aid ag.t t -re.  are no\ ' r  inteEested in helping

the Hait ian government develop a coastal  zone management p. lan'

; ; ;" i i ; .  rec5mmendatj  ons cou-Ld be made part  of  an overalr

o i o q r " *  t "  c o n s e r v e  c o a s t a l  w i l d t i f e  ( e . 9 .  m a n a t e e s ,  f l a m j n g o s '

i" i ' i " i t i . "  ind crocodi les) nanv of which share the same habitats '

The crocoal i le populat ions in Lago Enriqui l lo and Etang Saumatre

have a br ighter,  but far f rom secure, future'  Because ot tne

s p a r s e  f r u m i n  p o p u l a t i o n s  s u r r o u n d i n g  t h e m ,  a n d  t h e  l i r n i t e d .

i t_" 
""  "="s" 

o? i t l " . .  sal ine }ake, human-related mortaf i ty has

fa"t t  f" t"-"a"at" than in the coastal  areas, and the chances

ior habitat  protect ion are better-  In Etang Saumatra the ban on

o o i t s  s f r o u f a _  U e  c o n t i n u e d  i n d e f i n a L e l y '  F u r t h e r m o r e '  t h e . -

uninhabited eastern lakeshore needs to be declared a wi ldl i fe

" i . tctuary, 
as part  of  Hait i 's newly developing nat ional park

; v s t e m  ( ; h i c h  l o  d a t e  i n c l u d e s  o n L v  m o n t a n e  a r e a s )  '  A s  t h e

i l i i i . . ' s ; t . . " t . n L  o w n s  v i r t u a l t v  i t r  t r ' '  l a n d  i n  q u e s t i o n - L h i s

could be alone at l i t t le cost to the government '  Provi ' l ing the

.t ."  i .  p."p". fy naintained anal patrol led, this-would, also

pr"viae i te"Zt i t l  by helping to reduce the snuggl ing that occurs

across the border.

The protsect ion of the clocodi les in Lago Enriqui l lo should be

r " i . - r i q i d r v  e n f o r c e d  a n o  t h e  p a r k  b o u n d a r i e s  u r s e n t l v  n e P d  t '

lJ-"*" i ia.a' t"  incluale the vi t -al  f reshwater marshes around the

take._As the lake's l imited freshwater input is berng
in- ieasi"qly diverted fo!  agr icul ture, an integrate' l  managelnent

"f""  " ."ai  
io be unalertaken to address the problen of, f reshwater

i .  t t re t i t "Utooa of the great najorrty of tbe lake's fauna'every

. i f" i t  .n""ra be made to et1"r. t .e i  consrant supply into tbe lake
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SOCf,AL BEHAVTOR OF'THE AMERTCAN AIIJIGATOR

Kent A. vf iet
UDiversi ty of Ftor ida
Department of zoology

G a i n e s v i I l e ,  F l o r i d a  3 2 6 1 1 .  U S A

Introduction

The study of al l igator behavior is a rather young f ielal  wlth
almost al f  of  the signi f icant contr ibut ions occuir ino in the
l a s t  t w o  d e c a d e s .  E a r l y  a c c o u n t . s ,  s u c h  a s  t h o s e  o f  n 6 e s e
( 1 9 0 7 ,  1 9 l s ) ,  K e l l o s g  ( 1 9 2 9 ) ,  a n d  M c r f h e n n y  ( 1 9 3 5 )  w e r e
anecdotaf observat ions but provided some useful  information.
Even these scanty earty references inat icated a complexi ty of
behavior far more advanced that of  other rept i les.

The excel lent work of Lesl ie carr ick and Jeffrey Lang {Garr ick
and Lang, 19??; carr ick et al-  1978) provided the f i rst  atetai feal
anafyses of al l igator social  behavior- These studies noteal
complex patterns of social  conununicat ion involving visuaf,
auditory and tact i le signals and provided further evialence of
the highly advanced nature of the behavior of these animals -

The social  bebavior of the Anerican at l igator is a comptex
array of acts facking nuch of the behavioraf stereotypy corunon
to the behavior of other rept i les. Tbeir  highly vocal nature,welt
developed parental  care, anal tbe var iabi l i t t  o i  behavioral
responses in social  interact ions, al1 make the behavior of
al l igators far more simi lar to that of  birals and marffnafs than to
that of  the other rept i le groups-

The present paper descr ibes certain aspects of the social  behavior
of the American al l igator in capt iv i ty- This is not a review of
al l  that is known of the behavior of t lese crocoal i l ians but 1s,
rather,  a general  deplct ion of some of the observat ions of
al l igator social  behavior,  specif icat ly of al t igator courtship
and of two assert ion al ispfays, the bet lolr  and the law-ctap. A
detai led analysis of the inforhat ion described below wi l l -be
publ ished elsewhere.

Methoals

Study si te:  This study was conducted at the St.  Agust ine Af l igator
Iarm, a pr ivately-o{ned comrnercial  tour ist  atract ion in St.  Johns
country,  I ' lor lda- The study si te is a smatt ,  man_nade take of
approximately 1/4 hectare surface area surrounated by another 4/10
hectare encfosed land surface containing a large number of capt ive
aduft  American at l ioator:s.  The Iake is i )orCereal with nat ive coastat
dune vegetat ion domlnat.C by Southern Live oal( ,  Saw palmetto, and
Yaupon hol ly.  Deep grouno wetts provide a constant f- l  ow of watertntothe lake throuqhout the year.  Th; take is traversed fy 

"-wooae"boardwalk raised severat fee! above the water surface from whichoDservat ions of behavior are made. The al f igators within the takeare lTabltuated to the dai ly presence of tou; ists on the boaralwafk
and apparent ly l rehave natural ly whi le being observeal.
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Study methods: Observat ions were made from early Apri l  through
mial- , f ,une from 1981 to 1983. These periods encompassed the whole
of the courtship season and extenaleal up to the period of egg
Iaying. Observat ions were made pr inar i ly dur ing dayl ight hours
from f i rst  f ight intermit tent ly to dusk. Some observat ions were
naale at night using image- intensi fy ing equipment- Most
observations were nade from the boaralwalk. recortled on tatrErectolders
and later transcr ibeal-  Behavioral  observat ions were usual ly naale
from 4 to 15 neters from the af l igators. v isual records of
behavior wele made wlth 35 mm sl ides, I  nm movie f i lh.  and 1,/2"
viaeo, Recoral ings of vocal izat ions and other audible behaviors
\{ere made with a Nagra Iv recorder and shotgun nicrophone- Some
observations were made in the water to stualy visual condnunication
o f  a l l i g a t o r s .

Study animals: fhe size anal composit ion of the study populat ion
varied between the three stualy seasons. The populat ion contained
between 145 and 165 adult  American al l lgators ranging in lengtb
from 2.0 m to 3.2 n. The sex rat io within the group changed
between stuaty season as Farm personnel or I renoved and aaltleal
new individuafs. During the 1981 season, there were approximately
1.3 nales per female, in 1982 only 0.8 males for each female, and
in 1983 about 1.1 males per female.

pr ior to each study season/ al l  anirnafs in the populat ion {ere
captured, sexed, measured, and marked. Large, highly vis ible,
nu bered tags were attached to an anter ior s ingle caualal  whorl
of  the tai f  for individual ident i f icat ion- These tags were
easl ly readable up to 40 meters. The tags were changeal before
each new stualy season to realuce bias in the observations alue to
k n o w . I e d g e  o f  a n  a n r n a l ' s  p a s t  b e h a v i o r a l  h i s t o r y .

courtshlp

courtship in af l igators is a slow, extendeal process involving
visual,  tact i fe,  auditory,  and probably ol factory senory cues. In
St.  August ine, the courtship season extends from the second weel<
of Apri l  to the end of May, with a peak in court ing intensity
about the third week of May. Although courtship is seen throughout
this two month perioal ,  the major i ty of copulat ions occur during
the last t l ro weeks of May. Adult  al l igators are large, powerful
and very capable of in jur ing one another- This extended period of
courtship is thougbt to be necessary to reduce the ]evels of
aggression or anxiety between two individuals,  or l r1thin a
populat ion, so that c lose approach, mounting and mating can occur.
Levels of aggression alo seem to be reduced during the courtship
season in these capt ive al l igators. There are signi f icant ly fewer
serlous inlur ies within the study populat ion during the two
months of the courtship season than during the two month period
proceeding courtsh: ip.

Behavioral  acts involved in. . l1 iEator courtship can De qrouped

into four funct ional categories. Tl 'ese are:

B e h a v r o r s  ' e l a L e o  r o  t h e  l r + r o d u c t i o n  o f  p a r t r e r s ;
the l3gl l le . interacl ions ot the court ing pair ;
Phvsicaf contests of strengtht and
Mountino and associated behaviors.
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These -funct ional groups ale not necessari ly sequent ial  ln al l igator
courtship as acts from al i f fereht categories are often interhixed.

1. Introdgct ion: Al l igator courtship is inst igated by one animal
swirmning to another and ei ther ini t iat ing tact i le interact ions or
remalning st i l l  unt i f  the second aninal begins interact ions-
Introductory behavior may inctude the ini t iat ing animal blocking
the progress of a swi l luntng al l igator,  Visual co;municat ion bet\"reen
the potent ial  partners is important in this phase of courtship.
The approaching animaf swims slow]y and remains low in the water,
often with only the eyes, nostr i ls.  anat cranial  table exposed.
upon approach, the second animal often raises i ts posi t i ;n in the
water thus exposing nrore of i ts body surface. This appears to
serve-as a {arning to the approaching animal.  The very low body
prof i le above the water surface assumed by an approacir ing animat
seems to be perceived as a non-aggressive slgnal by the aeconal
al l igator- Obviousty,  tbe non-aggressive att i tude 6t each animal
must be comnunicated to the partner during this introductory phase
if  courtship is to cont inue.

Courtship may also be ini t iated by an al l igator swiruning paral fel
to another,  eventualfy overtaking the second. As the laatar
attempts to turn out of this parattel  swim, the former persists
in naintaining i ts posi t ion. This persistence eventuat ly
st imulates the lat ter to sfow or stop and begin courtship.

A character ist ic vocal izat i .on, a fow, soft  f lut ter,  is of ten maate
by one or both of the al l igators during the ini t ia l  phases of
courtship. This f f \ r t ter nay be produceal by an animaf as i t
approaches another or as i t  is approached. This f lut ter ing
vocal izat ion is made in short  bursts and produces r ipples in t})e
water surroundinq the head of the al l igator- I t  is obviously
perceived tact i l fy by the second animal when they are in conract.
The funct ion of this audible signal is unknown al though i t
probabfy serves as a warning of a cfose approach or a caut ion to
an approaching animal,

2- Tact i le interact ions: Fol lowing introduct ion. the approaching
anlmaf may make physicalcontact with t} le second or remain st i l f .
I f  tbe second al l igator is responsive, i t  wi l f  move forward and
begin tact i le interact ions with the former. Tnit iat  contacts are
nost usual ly made ei ther at the premaxif lary or tbe retro_art icufar
p r o c e s s  o f  L h e  ] o l r e r  j a w ,  d e p e n d r n q  o n  L h e  d i r e c L r o n  o f  a p p r o a c h
of the al l igator ini t iat ing the interact ion. Throuqhout t-he
tact i le and physical  contest phases of courtshlp, the interaclrng
al l igators or ient themselves to each other in a posit ion which T
tern a "face-off , , .  one in which the heaals of borh animals are
paral lel  but facing in opposjte direct ions.Touches to the head
and neck of the partner are made from this face-off  or ientaEron
and the court ing animafs return to i t  repeatedly during the tact i le
interact ions. of ten, only one of the animals act ively oositrons
hinself  so as to assume the face-off ,  but many t imes b;th aninals
move simultaneously into the posit lon, inat icat ing a cooperat ive
a s p e c t  t o  a l l i g a t o r  c o u r t s h i p .
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Touches to the head aqd neck are usually soft bumps but ocasicnally
an animal wi l l  forceful ly ram or push l ts court ing partner.  once i t
has made contact,  the al l igator backs sl ight ly and then moves
forward again to make another contact.  contacts are usualfy made
with tbe anter ior-most pait  of  the premaxl l lary but i f  the touching
animal r ldes up onto the snout or cranial  table of the other,  contact
is nat le l r i th the under side of the jaw. rn addit ion to discreet
touches, court ing al l igators w:11 rub back and forth along the
siale of the head of the partner.

3. I )hysical  contests:  After the ini t ia l  tact i le ihteract ions, anal
also intermixeal with subsequent tact i le behaviors, the al l igators
engage in physical  contests of strenqth anCI resj-stance involving
attempts by one aninraf to press the other unaler r,ratel. Trom a
face-off  posi t lon, one animal circfes the other,  raises i ts head
up onto the snout,  cranial  table, or nuchaf scales of the second,
and presses down. The second anlmal may resist  v igorousfy or
submit to the presses. I f  the second is pressed under.  the f i rst
tr ies to keep lhe second from resulfacing. The submerged animal
usual ly backs or turns out from unaler the pressing anlmal and
rises to the water surface. animals are often held undei l tater
for per iods of up to f ive minutes al though most presses alo not
last more than 20 seconds. Belng pressed unaler seems to st imulate
the al l igator rather tban diminish i ts interest in further
courtship and both animals usual ly nove directfy back into a face-

4. Mounting: Mounting nay fol Iow direct ly from pressing interactsicns.
once an animaf is being pressed, the superior al l igator can rotate
}] is body paral lef  to the other,  l i f t  fore- and hj-nd- l inncs onto the
dorsum of the other and draw i tsel f  up into a mounted posit ion.
Pressing behaviors usual ly cont inue fron the mounteal posi t ion.
These behaviors are especial ly obvious alur ing this phase of
courtship. Every t ime the subordinant animal r ises to the surface,
the mounteal animal quickly moves to press i t  unaler the surface
a g a i n .

when an al l igator has been mounted and presseal under,  i t  usual ly
beglns swinuning forwaral, or alternates moving forward and
baiking apparently tryinq to move out from under the nounted
animal,  Tf i t  is at lowed to br ing i ts head to the surface. the
lower af l igator wiI l  usual ly renain st i11. when pressed under again,
i t  begins swiruning once more- I f  the upper animal is persistent in
maintainiog i ts mounted posit ion and in pressing the lower al l iqBtor
under water,  the lat ter wi l l  eventuaf ly slow or stop- I t  seens
that this persistence by one aninal in court ing act iv i ty is
important in st imulat ing the other al l igator to a1low nat ing to
take place.

once the lower aninal is st i l l .  the upper al l igator rol ls over
onto the side of t le fower, whi le st i l l  maintaininq his hold witb
both fore- and hind-l inbs, and beqins sNeeping or "searching"
motions with i t  ta i l .  when i ts tai l  contact that of  the lower
animaf,  i t  is passeal underneath and then drawn forwari l  to br ing the
vents in contact for copulat ion to occur.  Copulat ion was never
seen to fast nore than 35 seconds in the course of this study.
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All  of  the behaviors descr ibed above occur at the water surface.
This is an indicat ion t lat  v isuat signals must be very important
in i .ni t iat ing and propagat ing a courtship interact ion. On-ce one
animaf has nrounteal the other.  they may drop below the surface-
Deep nater is not necessary for copulat ion to take place- Many
instances of copulat ion in fess than tr^ro feet of  waier have
been observed,

Part ic ipants in Courtship: I  have nraate no mentlon to this point
as to the sex of the part ic ipat ing animals. Al1 of the behavrors
describeal above are perforned by both males anal femates -  At the
beginninq of the court ing season, usuaf ly in the seconat week of
Apri f  in St- August ine, many of the males beqin to exhibi t
court ing behaviors. As the season progresses, more and more males
becone act ive in courtship or courtship- l ike encounters, so that
by the eDd of the f i rst  month of the court ing season, atmost a1l
of the males whicb wif l  court  t } lat  year are alreaaly engaging in
courtship. Fenales behave quite di f ferent ly.  very iew iemales
are act ive in courtship encounters at the start  of  the season- I t
is only alur ing the peak of the season, aiur ing the last two or
three weeks of May, that the major i ty of the femaies whi c 'h wi l f
court  that season become act lve. f 'emales actual ly appear to avoicl
contact with other al l igators i ! . r  the populat ion anat spend much
more t ime of land in the basking areas than do the males. A
consequence of these di f ferences is that the averaqe rnafe has d
very fong courtship period, of ten encompassing the ent ire season,
whife an effect ive courtship season for an av;rage female is much
shorter,  usuaf ly less than two weeks- t towever,  when females are
act ive, they tend to ini t iate most of the courtsbips anal
vigorously court  the mates, of ten mountlng and pressing mates
much larger than themselves under l rater-

perhaps as a result  of  the relat ive scarci ty of act ive court ing
f e m a l e s ,  m a n y  o f  l h e , , c o u r L - n i p  i n t e r a c t i o n s  o b s e r v e d  i n  t h i s
s t u d y  i n v o f v e d  o n l y  m a l e  p d r t r c i p a n c s .  I n  f a c t ,  d u r i n g  t h e  f i r s t
part  of  the courtsbip season, interact ions occur afnost exctusively
between males. These interact ions are, in almost every way,
exactfy l ike the courtshir  interact ions between mafes and females-
Any di f ferences between t lhese interact ions and actual courtships
are most probably due to the relat ively large size of both
part ic ipants. For instance, physical  contest behavlors are very
prevalent in these interact lons. I t  is not known i f  these nale-
mafe interact ions occur among al l igators ln nature buy they are
know to occur among al l igators in other capt ive si tuat ions.
I 'emafes very rarely interact with other females.

Periods of Courtship Act iv i ty:  As stated previously,  courtship
is a highly seasonal act iv i ty anat is generatfy observed in St.
August ine from the seconal week of Apri l  through t} le tast week of
May or f i rst  week of June- Some variat ion in t ime of onset and
in intenslty of court ing act lv i ty does occur.  This appears to be
due pr imari ly to meteorological  features such as fow night t ime
air  tenperatures or low water temperatures. In a geographic
sense, courtship act iv i t ies are ini t iated earl ier in the spr ing
in southern ]ocal i t ies than in more northerlv areas.
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ColrtinE intensity varies dramatically throughout the alay. In the
early part  of  the season, courtsbip is obvious at f i rst  1lght
and proceeals unt i l  the sun reaches the western basking areas in
the lake. court ing act iv i ty is most intense during these early
morning hours. At this point,  most of the al l igators t la l t
ibteract ions and leave the water for these basking si tes. only
farge, alominant males and a few inf i rm animals (bl ind. i f l ,  or
missihg l imlcs) remain in the water.  Basking cont i l rues tbroughorh
the day with animals sporadical ly re-enter ing the water to move
to the eastern basking areas as the sun moves to the west.  The
alligators again enter the r"/ater and resu.'ne courting only after
the sun j-s off  of  the eastern basking areas at dusk.

This pattern is modif ied later in the season as dayt ime higb,
niqht t ine low, anal water temperatures increase. During the lat ter
part  of  the season, af l igators spend Less t ime basking and,thus,
a rnialalay period of courtship develops as the animals have entereal
the water fof lowing the morning bask and before they again bask
in the evening. Courtship act iv i ty is never as intense at midday
as i t  is in the morning or evening hours.

courtship also occurs throughout the night,  However,  as nocturnaf
courtship is never intense, does not appear to be di f ferent from
diurnal act iv i ty,  and is much nore di f f icul t  to observe,few
observat ions of courtship were made at niqht.  court ing act iv i ty
does seem to drop off  quickly at last l iqht in the evening.
remains fair ly low throuqhout the night and then i t rc leases
not icabfy about one hour before f i rst  l ight.

During the peak of the courtship season, court ing occurs anyt ime
the animals are in the water.  The dai ly pattern of court ing ancl
basking describeal above is al lsrupted on daYs of inclement r ,reather.
on heavi ly overcast or rainy days, the al l igators spend the
ent ire day in t} le water and courtshiF is observeal throughout the
day- Even so act iv i ty is s iqni f icant ly more intense in the ea!1y
morhing anal late evening hours-

A great deal of  var iat ion in court ing intensity has afso been
noted between stualy season. During the 1981 study season, coultship
act iv i ty was much more vigorous. in terms of total  nur iber of
courtships observed, length of courtships, number of courtships
l-eading to mounting, ant l  nunber of copulat ions, than in the
fol lowing two stucly seasons. late winter and earfy spr ing
neteorological  condit ions. especial ly night t ime low temperatures
and their  ef fects on water temperature, might be responsable for
the reduceal act iv i ty noted in the lat ter two stualy seasons
Al l iqator movements and basking behaviors suggest they are keenly
sensit ive to arrbient temperatures, unseasonal ly cold weather may
cause. ei ther hortnonal ly or through some other physiological
means, a decrease in the intensity of af l igator court ing behavior.

Bef lowino

Alf igators are highly vocal rept i les and audible signafs are useal
in many social  contexts.  The grunts or distress cal fs of Juveni les
are wef l  kno}In to anyone who has handled smal l  al l igators. Aalul t
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aff igatots make vocal izat ions or other non-vocaf sounds atur ing
courtship.when threatened, during aggressive encounters, and in
many other social  interact ions. Adult  al l igators produce a
loud, low f lequency roar,  or bel low- This vocal izat ion is most
commonfy heard during the courtship season, al though i t  may
occur anyt ime in the year when the animats are act ive. The
bel lowing of one animal st imulates others in the populat ion to
bel low producing a "chorus".  choruses are typical ly heard in
the early morning hours al though choluses of much shorter durat ion
may be bearal  anyt ime during the Clay or night.

The bel lowing display involves a regular and highly stereotypeal
ser ies of repeateal inhalat ions ancl exhalat ions performed in a
character ist ic body posture with both the head and tai l  arched
out of the water.  The audible bel low is produced with the folceal
exhalat i .on. A ser ies of bef lows are performed in a bet lowing
"bout"-  ,1n individuaf al l iqator nay perform more than one bout
during a rnorning chorus.

Tbe bel lows of male and female al l igators di f fer in a nuf irber of
character i  st  i  cs .  The cadence of the display of the mates is much
slower than tbat of  the females -  Males also tend_ to perform
fewer belfows per bout tban do females- Most important ly,  nales
produce an infrasonic signal,  projected through t} le water,  Just
pr ior to the audible be1low. Females never produce this infrasoni.c
signal.  This signaf is so powerfuf that i t  makes the water
suffoundinq the al f igator 's torso , ,dance,,  up off  of  the water
surface. The "nater dance" of a large male can cause vibrat ions ln
the ground and other nearby objects.  prel iminary analysis of
this subaudible signal suggests a frequency of approximately 10 hz.
The fength and intensity of the infrasonic signal decreases through
a bef lowing bout.  The mechanism by wbicb t le siqnal is produced

Bel lowing choruses occur almost dai ly throughout the courtship
season. Tn the f i rst  part  of  the season, cioruses are somewhat
irregufar,  vary greatfy in length, and on some days alo not occur
at al l -  As the season progresses/ choruses become more predictable.
Through the court ing season, as sunrise becomes earl ier,  choruses
also are ini t iated earl ier-  In the fast hal f  of  May, when
courtship is at i ts peak, bel fowing afso is most intense- At this
t ime, there are character i  s t i  cal  ly two choruses each morning; one
very early,  usual ly before sunrise, and another later in the
morning. After courtship has ceased, morning bef lowing choruses
appear to be much fess regular and less intense, al though they
occur sporadical ly throughout the remainder of the summer anal
faf l .  BeI lowinq is only rarely heard in the winter months.

The length and intensity of bel lowinq choruses seem to be a case
of social  faci l i tat ion- The few records of average belfowing
chorus length which have been publ ished seen to inal icate that
morninq bel lowing choruses cont inue for fonger periods of t ime
i n  f a r g e  p o p u l a t i o n s  t h a n  i n  s m a l l e r  o n e s .  H e r z o g ' s  ( 1 9 ? 4 )  s t u d y
described a capt ive populat ion of approximately 26 adult  al l igators
and noted an average chorus length of 11.3 minutes. carr ick, et  a1
(1978) stated that the average length of bel lowinq choruses of a
qroup of about 35 al l igators peaked at 21.5 ninutes. In the
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present study, the average chorus fegnth for the entire courtship
season in 1983 was 35.4 ninutes for the total  popufat ion of
approxinately 350 adult  af l igators maintained at the Farm.
Obviously,  the grater the number of aninafs in the populat ion, the
grater the numlrer of animals avai lable to ini t iate and propagate

Bel lowing si tes are typical ly in shal low water with the animals
facing the bank. I f  a bel lowing chorus is ini t iated after animals
bave moveal orto land in the morning, many of these animals } ' i l l
return to water to part ic ipate in the chorus- A lesser number of
displaying animals l r i11 renain on their  basking si tes and belfow
on 1and.

The funct ion of the bel low ls st i l l  poorly undelstood. The lntensity
of beIfol , / ing associated r^r i th the court ing season of al f igators
suggests an important sexual component to the display. Al l igators
of opposite sex are obviously attracteal to one anothe! alur ing
choruses, especial ly dur ing the peak of the courtship season-
The fact that bel lowing choruses are heard at other t imes of the
year suggests that bel lowing may serve other funct ions as wel] ,
perhaps as an agonist ic or assert ion, al isplay between menibers of
the same sex.

Head-S lappir lo

Al l iga!or perform an assert ion display referred to as a tread-s lap
or a jaw-cfap. The dispfay i .s performed from a head-uP, tai f -up
posture simi lar to that used during belfowing. About f i f teen to
1? seconals after assuming this posture. the lower Jaw is rapidly
dropped to tbe surface of the water and tlte upper jaw is forcefully
ctapped against i t ,  usua] ly accompanied by the ent ire being
slapped against the water surface and a aleep, gutteral  growl ing
vocal izat ion. This act is of ten fol lowed by the displaying animal
r is ing up out of the water in a "high stance" accompanied by a
vigorous thrashing of the water with the tai l .  The tai l  swish
produces strong waves which alert  al l igators under water that a
display has been made- The slapping of the head against the
water surface is most probably heard by subnerged al l igators. The
tai f  swish obviousfy emphasizes or streogthens the display. The
head-slap display thus includes vi .sual auditory and tact i le
components and easi ly draws the attent ion of af l  other al l igaLors

Head-slap displays are highly var iable in form anal intensi ty.  Any
component of the display, such as the growfing vocal izat ion, high
stance, or tai t  swish, maY be onit ted. Males may proaluce an
lnfrasonic signal immediately pr ior to the ai isplay. In contrast
with bel lowing displays. a ser ies of up to eight of  these infrasonic
bursts nay be performed before the head-slap, af though only one
is normal ly produced- The tai l  swish nay also begin before the
clap is actual ly made and proceed through the display or may not
be made at al l .
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Most head-slaps are proi luced by males al though females account
for a srral I  percerl tage of a] l  disptays seen. The displays
performed by females tend to be much less intense than those of
na1es. Often a female performs only a jaw,clap with no accompanying
body postur ing, tai l  swlsh or vocaf izat ion.

Al l igators select specif ic areas from which to iaw claD. Tlrrs
si te select ion often occurs as mLrcl  as f i f teen ; inutes_before the
display is actualfy perforned. Dispfay si tes are usuaf ly very
near the shore or other physi-cal  objects (such as energent togs
in the water),  of ten in secluded port ions of the 1ake, and are
often under overhanging vegetat ion.

A head-s1ap al isplay apparent ly causes other animals to bead-slap.
Often a display is fol lowed by t , ro or three other head_stap
displays within the next f i f teen to twenty mlnutes and then no
displays ale heard fo!  thir ty to forty-f ive minutes. The f leqEncy
of heaal s laps var ies throughout the day. Head-slaps are frequent
(ca- 4.5/hr) in early morning, less frequent during the morning

basking perlod, nost intense during the afternoon hours (6/hr)
and then drop off  through the evening basking perioals anat alusk-

I  have only br i .ef ly descr ibed the most conspicuous acts in the
repertoire of al l igator social  behavior.  Al l igator social
communicat ion is fa!  more complex than can be indicated in this
paper.  Subt le cues, sucb as shi f ts ln movenent patterns in
relat ion to other al f igators, or sf ight changes in body posture,
have not been discussed- The intr icate processes of social
communrcat ion of the af l igator are st i f l  poorly kno\{n and require
furtber study.
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STATUS, CONSERVATION AND UTII,IZATION OF THE NILE CROCODILE
IN ZIMBABWE

D. K. BIAKE
Natal  Parks Board

Pieternari tzburg, South Afr ica

E!3!!q

CURRENT: There is only one species of crocodi le in zir .babwe -
That is the Ni le crocodi le {crocodvlus ni lot icus laurent i) .
Whi le the fortunes of the Ni le crocodi le populat ion in ZiFibabxre
have fluctuated over the last century they can currently be
classi f ied in terns of the luCN def ini t ions as being "out of
alanger".  This is a result  of  sound crocodi le conservat ion anal
ut i l izat ion pol ic ies implemented over the Iast twenty years by
the Department of Nat ional Parls and wi ldl i fe Management.

HISToRICAI: Pr ior to the advent of the European into the
country,  crocoal i les were seldom ki l led because they haal no
comnercial  or food value to Lhe local people. The early
European hunters with their  more sophist icated weapons shot the
odd crocodi le more to placate the local chiefs than for the
trophy- with the opening up of more remote areas and a growing
human populat ion. the conf l ict  between crocodi les and hunans
increased. This resulted in a reduct ion of crocodi le populat ions
except in the more remote areas of the country mainly l imited
to stretches of t }re majo! r ivers, which 1ay outsiale sui table
agricul tural  areas- The construct ion of farge alams even within
these areas has al loweal reestabf ishnent of odd populat ions-

Today crocoal i les are distr ibuted throughout the country,  but
nainl-y below 1.500 metres in al t i tude. They have establ ished
themselves in most alams contructed below this al t i tude and even
in some above thatr  the Ngesi anal Sebakwe being classic exanples
in which marginat populat ions exist-  Being miglatorY animafs,
during the rainy season they quickfy re-sett le the upper stretches
of the r ivers and move down-stream once the rains abate.

PoPULATION: The uide Cl istr ibut ion of crocodi les through the
country make an accurate est imate of the populat ion i . I i lpract ible.
the major populat ions occur along the zancezi r iver and Lake
Kariba as wel l  as in the Sabi, /Dundi r iver systems of the south-
east Lowveld.

Ir l  a subnission to IUCN in 1982 the populat ion of crocodi les in
zinbabwe was est imated as being in the region of 40/50.OOO
crocodi les, Of these 34.000 were est inrated to occur in the
zanbezi systems. This was based on aerial  surveys and niqht
counts conducted alonq the shorel ine of l ,ake Kariba, Taylor q! g!
( 1 9 8 2 ) .  C o u n t s  d u r i n g  1 9 8 3  o v e r  l o n g e r  s t r e l c h e s  o f  L h e  s h o r e f i n e
indicateal lower alensi t ies than previousfy obtained.
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For the lake i tsel f  the poputat ion has been est imated at ?,6
crocodi les per ki lometel  of  shore-f ine result ing in a reviseal
f igure of 13.000 crocodi les. Counts along the Zimbezi r iver
between the Rukometj ie and Chewore r ivers have qiven est imates
of between 20-40 crocoal i les per ki tometer of r iver.  Taking the
lower f igure of 20 crocodi les per ki lometer and the tengt i  of
the r iver from Karlba dam to Kanyeftba as 195 km.. this ; ive an
est imateal populat ion of 3.900 crocodi les- Usinq the f io ire of
7.6 crocodi les per ki lonetre for the r iver upsiream fr ;m Kariba
gives a populat ion of 1.200. This gives a populat ion for the
Zanibezi r iver ( includinq Kariba) of minimum of 18.OOO crocodi les.
The rest of  the country can be divialed into the r ivers north of
the watershed and those south of the watersheat.

In the northern watershed there are 10 main r ivers f lowinq lnEo
t h e  Z a m b e z i  s y s t e m .  T h e s e  e a c h  h a v e  a  r i n i m u n r  o f  2 O O  k . i l o ; e r e r s
of sui table habitat .  Taklng a nominal populat ion of 2 crocodi les
per ki lometer,  we have 10 x 200 x 2 = 4.000 crocoal i les -

In the lowveld there are 7 main r ivers. i lorkina on the same
formula l re arr ive at 2.800 crocodi les

Thus we have populat ion minimum of 25.000 for the countrv.  This
f lgure is probably much higher as no al lovance has been made for
populat ion in many alams such as Kyle, McI lwaine, Dan"/enda1e,
Ngezi.  etc.  The known populat ion populat ion for Ngezi dam alone
is some 70 crocodi les -

] t  can safely be assumed therefore that the revised clocoal i fe
populat ion for Zihbablre is in the region of 35.000 crocodifes.

Crocodile popUlations in Zirnbablre have shown an upward trend
since the early 1960's,  especral ly in those areas in which the
crocodi le is protected. Recent intensive surveys on Lake Karrtra
have shown a marked increase over the last four years. The same
situat ion exists in the lower Zambezi and is supported by counts
made in 1971 and L9al/A2 (unpubl ished Departamental  recoias) -

observat ions by Departamentat staff  have indicated increased
populat ions in the upper zambezi as weft  as the Sambi, /Lundi
r iver system of the south eastern lowve1d.

Conservat ion

Unti ]  196l crocoal i les coulal  be hunted \ .r i thout l icence and there
was no restr ict ion on skin sales. The world demand i l r  the l95O,s
for crocodife skin led to even the more remote poputat ion of
crocodi les being decimated.

The Wlldl i fe Conservat ion Act (1961) classi f ied the crocodj- le as
a game animal with the result  that i t  coufd only be hunted under
l i c e n c e .
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Skins coulal no longer be sold unless they weie taken unaler a
cr:oppiprg perni t .  Probably as a result  of- these measures ani l
aided by the renoteness and inaccessibi fr iy of  sore stretches
of the major r ivers the Ni le crocodi le was not exterminated.

In the mid-1960's the Department of wl ldl i fe conservat ion
af lowed the ut i l izat ion of the growing crocoal l le populat ions
alol ]g the Zambezi River including Lake Kaf iba.

In 1975 the promulgat ion of the Parks and wi ld Li fe Act (19?5)
passed responsibi l i ty for aI1 animals to the fand holder.  In
order to safeguard the crocoal i le populat ions along the zamlcezi
r iver systen, af l  crocoal i les afong the r iver ( including Lake
Kariba) were by Government Not ice 969 of 1975, placed under the
protect ion of the Director of Nat ional Parks and Wild Li fe
Management for f ive years. This not ice was replaceal by Statutory
fnstrurnent ?19 in 1980 thus affording protect ion for a further
f ive years. At a meeting in June 1984 between the Departnent of
I , Iat ional Palks and wi ld Li fe Management and the Crocodife Talmers
Association of zimbabwe it was agreed that crocodiles throughout
zimbabwe should be placed unt ler the protect ion of the Director
of Nat ionaf Parks anal Wild Li fe Management.

sihce the incept ion of crocodi le Farming the Department has
formulateil a strong policy on the Conservation anal lvlanagement
of crocodi les in zi tnlcabwe since 1982-

ut i l i  zat ion

Uti l izat ion can be divialed into three main categories:

SPORT HUNTING: under sport  hunt ing a total  of  12 crocoal i fes per
annum are al located to f ive safar i  operators along tbe shores of
Lake Kariba. These crocodi les are only taken by bgB f ide Safar i
Hunters and the quota is not always taken up.

A quota for local hunters of 3 crocodi les per annutn on a sect ion
of the Zaribezi  River below Kariba was al losred up to 1983- This
nas stopped in 1984 as i t  was apparent that the crocodi les were
not being hunted as trophies but rnerely as "Par ' t  of  the Bag".

on pr ivate land a nuniber of Safar i  Operators al lot t  the hunt ing
of crocodifes -  whife exact numbers are not known, a total  of
f ive trophies were exporteal in 1983. The proposal to place al l
c locodi les 1n the country unaler the protect ion of the Director
woulal  mean that these crocodi. les would have to be hunted unaler
perm].E.

cRocoDILE FARMING/RANCHING: crocodi le ranch i  ng (  rear ing) stat ions
nere or iginal ly started in zinibabwe in 1967 (Bfake. 1982).  Ranching
was seen as a means of ut i l is ing a growing crocodi le populat ion
on Lake Kariba as wef l  as a desire to provide a suff ic ient source
of legal biq qual i ty skins so as to inhibi t  poaching. This r ,ras
ful f i f led and, in addit ion, the emerging vafue of the industry
catalysecl funds for research and the monitor ing or wifd stocts
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which resulted in a widening pubf ic appreciat ion and toferance
of the species. Authori t ies to ranch wele only issued once the
fof lolr ing cr i ter ia had been mer:

a) The Departnent was reasonabty sat isf ied thet wi ld stocks
could support  the annuat harvest of  eggs anal younc,-

b) I t  was sat isf ieal  with the bona f ides of the appl icant
including his capital  resources and abi l i ty t ;  nalntain
the venture unt i l  a f inanciaf return could be expecteal
after an ant ic ipated three to f ive years; anal

c) The operators undertook to proviale the Departnent with
grown crocoaliles arnounting to lOX of tbe number of eggs
or young or iginal ly cof lected.

By 1971 three of f ive stat ions started vere st i l t  in operat ion.
and making sat isfactory progress and i t  was decialeal to hold the
industry at this level unt i l  these stat ions coulal  alemostraEe
their  economic viabi l i ty as wel l  as tbe Department being
reassured that the wi ld populat ions could sustain the necessar:y
egg harvest- At the outset there was l l t t le knowlettge of the
generaf biology of crocoaliles or even on ho}l they should be
raised in capt iv i ty.  I t  soon became apparent that catching young
crocodi les was uneconomic anal biological ly wasteful ,  anal that
rearlng stat ions would bave to depenal on col lect ion of eggs,
preferabfy those with wel l  developed embryos as they tra; ; f
best.  In 197? i t  was decided to al1ow aatdi t ional stat ions to
open up anal there are today 6 stat ions operat ing in the count ly.

NAUg
1 .  ( a r i b a  C r o c o d i l e

POSTTION
(ariba, I ,ake Kariba

ESTAB!ISHED

1 9 6 5

1967

1 9  7 1

Farm (Pvt -  )  Ltd.

2. Binga Crocodi le Ranch Binga. Lake Kariba

3 ,  S p e n c e r ' s  C r e e k

Crocodi le Ranch
( P v t . )  L t d .

4. Sengwa Mouth

Crocodi. le Ranch

5. Rokari  crocodife

Ranch

6- l , ion and Cheetah

Park

V i c t o r l a  F a ] l s

Upper Zambezi

Sengwa Mouth

],ake Kariba

Ume estrary

Lake Kariba

Harare Distr ict

197'7

19  81

1983

Egg quotas to the stat ions
the fol lowing points:

have been al located to the stat ions on



1) The nunber of eggs bel ieved to be avai lable in the areas
ln which eggs are af lowed to be col lectecl .

2) The capabi l i ty of  the stat ion to house aod rear the
b a t c h l i n g s .

The al locat ion of eggs to the stat ions for the 1984,/1985 season
i s  1 4 . 0 0 0  e g g s ,  o f  w h i c h  1 1 . 0 0 0  w j . l f  b e  c o l l e c t e a l  a l o n g  t h e
shores of Lake Kariba.

This quota is based on known nest ing si tes and the est imates of
e g g s  a v a i l a b l e  a r e  a s  f o l l o w s :

1) Est imated Populat ion of Lake Kariba 13-000

II)  Est imated Proport ion of Mature Adults (252) 3.250

II I)  Est imated Nuhber of Mature Pemales {50u) 7.625

IV) Est inated Number of Nests (75%) 1-214

v) Nurnber of Nests l ikely to hatch (60%) 853

vr) Number of eqqs avai lable 853 x 40 per clutch 34.120

During col lect ion 102 of the eggs founal in nests are rejecteal
as non-viable and therefore the al locat ion of 11.000 is in
fact a 90% f igure. The eggs which wi l l  be disturbed by cof lect ion
f. i1 l  be therefore 12-222 or 305 nests. which is approximately 36x
of the nests avai lable.

FARMING: Tn order to increase the viabi l i ty of  the crocodi le
industry al l  stat ions have been encouraged to start  farming

Problem crocodi les captureal by the Department have been sold
at nominal rates to the stat ions over the yeals.  In 1983
authori ty was granted to Sengwa Mouth to carry out their  own
capture operat ions on a sect ion of the Lake where there was a
conf l ict  between f isherman and crocodi les. Over a period of 8
nonths only 14 crocodifes were caught.  In March and May,/June
1983 a metbod of i 'mass capture" was tr ied out by the Department.
fn these two operat ions a total  of  15 and 14 crocoal i les were
captured. Of these, twelve breeding females were letaineal.  Tt
eras agreed at the 1984 Crocodi le Meeting, that nass capture
would be carr led out as a combined operat ion between the
Department and the var ious stat ions in order to buifal  up their
breecl ing stock. These crocodi les wi l f  only be captured in those
areas where there is conf l ict  vr i th human act iv i t ies.
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STOCKS HELD BY STATIONS AS AT I'UNE 1984

STATTON

Binga

Kariba

Lioh and Cheetah

Rokari
Sengua !,louth

vlctor ia Fal ls

HATCHLING

2 . 2 3 0

2 -200

295

1 . 6 5 0

t . 9 ' 7 9

3.  r t2

REARING
Stock

3 . 2 4 3

4 .  6 5 0

2 - 29' ,7

3 . 8 4 3

2 . 2 1 4

BREEDING
Stock
Male-Female

5 4 2

2 2  2 3

3 8

s  16
1 1  7 4

1 6  - 2 4 1 52  186

PROJEC'TED SKIN PRODUCTION F'ROM 1984/85 SEASON

5  S t a t i o n s  a t  2 . 5 0 0

1  S t a t i o n  a t  1 .  5 0 0

12  -  500

1 .500

I I .  Eggs from larms

Ringa

Kariba

Lion and cheetah

Roka r i

Sengua

Victor ia I 'a]1s

1 4 . 0 0 0

9 6 2  H a t c h  =  1 3 -  4 4 0

1 . 6 8 0

920

920

320

6 4 0

2 .  9 6 0

1  . 440

85% Hatch 6  -324

7 9 . 7 6 4

? O z  t o  s l a u g h t e r  s t a g e  =  1 3 . 8 3 5  s k i n s  i n  1 9 8 6 / 8 7

CONCLUSlON

The combined pol icy of  Conservat ion
by the Department  of  Nat ionaf  Parks
i n  t h e  e a r l y  1 9 6 0 ' s  h a s  p a i d  o f f .

and ut i l izat ion aalopted
and wi ldl i fe Management
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Starting off lrith a crocodile population that had been severely
depleteal by skin hunters, the crocodi le populat ion has recovereal
to a polnt where they are in some areas quite common. More
inportantly a value has been placed on them which is accepted by
the publ ic.

For the future, danger Lies in loss of value due to a moving away
fron crocodi le rear ing to farndng which wi l I  fessen the dependence
o!|  the \"r i Id populat ion. I t  is extremely unl ikely however that
such a swing would be one hundred per cent. Another ilanger lies
in the "commercial  value' t  of  the wi ld populat lons. z in rablte as an

"Emerging State".  is Ehort  of  foreion currecy and t le suggest ion
has already been made to Ministers to crop the crocodi le populat i .on.

Fortunat ley to date the Departnent has been consulted and such
proposals rejected.

Provided t le Departnent keeps and implements i ts crocoal l le Pol icy
and has the zinbabwe Farms Crocodi le Associat ion as an "Advisory
Body" the future of the Crocodi le in Zinibablre is assured.

Tayfor R.,  Blake D.K. and Loverr idge, i l .  P. 1982. Populat lon
Nunibers of Crocodi les (c- ni tot icus) on Lake Kariba anal
F a c t o r s  I n f l u e n c i n g  T h e m -

DepartneDt of Nat ional Parks and wi ldl i fe Management -  Nat ionat
Parks Pol icy -  Conservat ion and Management of crocodi les in
zinbabwe.

Bfake, D.K. 1982. crocoai le Ranching in zinibabwe. The zinbabre
S c i e n c e  N e w s ,  V o .  1 6  N r  9 .
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PRELTMTNARY EXAMINATION OF CROCODITE POPULATTON TRENDS
IN PAPUA NEW GINEA FROM 1981-1984

Mart in Hol lands

Crocodi le Management Project
Dept.  of  Pr lnary Inalusbry

PO Box 2141 Boroko NCD
Papua New Guinea

SUI,IMARY

A pref iminary analysis is presented on 3 years data on treni ls
in the PNG populations of Crqcldylgs oorosus and e.novaeouineae
Aerial  nest surveys were conducted at 23 si tes along a 200 km.
sect lon of the Sepik r iver and associated nest ing habitat .
Surveys wele conducted in March and October each year, to
i n c o r p o r a t e  t h e  p e a k  o f  e a c h  s p e c i e s ,  n e s t i n g .

Indices are calculated to show changes ni thin di f ferent
habitats for each species, and these are combined. with
appiopriate weight ing, to give a nest lng index for each species.
There has been an increase of 38X in the inalex for C.
qqyeesgle€. q. porosus remained unchangeal from 1982 to 1983,
but increaseal in 1984 to 232 above the 1982 level-

I t  is suggested that temporary nest ing habitat  alestruct ion
prior to the 1983 survey resulted in a reduced proport ion of
females breeal lng; anal that both species are l ikely to be
i.ncreasing at a steaaly rate. Possible reasons for the increase
are consialereal,  as are renaining probfems.

An analysis of crocoal i le trade stat ist ics.  together with very
I imited survey data from othe! areas? is used to argue that
t t le si tuat ion in the Sepik,  which produces about 381 of the
countr ies skin crop, is unl ikely to be in major conf l ict  with
the nat ional s i tuat lon. I t  i .s conclualed that the management
programme is not only providing a good economic return to the
country,  but is al fowinq an expansion of the crocodi le
popuLat ion-
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Introduction

Since the nid 1960's Papua New Ginea's populat ions of Crocodylus
porosus and e. novaeguineae have been actively managecl to iJrFro\e
the biologlcal  ef f ic iency of harvest iDq. The government was
keen to ha.It a sevele alecline in numbers, and steer the harvest
towarals the long term goal of "maxinun sustainable yield cloppirg".
Tle rationale behind the p.oelrarnme, based on a gradual shift from
wild ki l l ing to the ranching of wi ld caught hatchl inqs, has
already been extensivefy descr ibed (Bolton and Laufa 1982.Beh1er
1976, Do&:nes 19?8, New York Acat lemy of Science 1983).

An i.ntegral part of such a prograrune has cfearly to be a
research and monitor ing component.  to assess the effects of
harvest ing on the wi ld populat ion, anal to give t le understanding
neealed to make correct management decisions. Regrettably this
aspect of the PNG progranune was underenrphasi sed in tl|e earfy
stages, onfy being implemented in 1980. As the project ecoloAi ists
have always made cleaa, the ini t ia l  research wi l l  be geareal to
monitor ing populat ion trenCls, not t ry inq to quant i fy the
resource (Graharne 1980, 1981, Hol lanals 1982(a)J. however this 1s
suff ic ient for management needs at present,  and is a more
real ist ic opt ion with l imiteal  resources. Three years surveys,
as have so far been conducteal,  are not suff ic ient to safely
rdent i fy popuLat ion trends -fet  alone understand them- anal pose
as many quest ions as they answer.

In Papua New cuinea a fa.ge nunrber of people are heavily alepertbrt
on crocodi les as the only.  anal onfy foreseeable source of income.
h view of this,  and the fact that crocodi les have never been
"on verqe of ext lnct ion'  there, i t  has been the governmentrs
pol lcy that the restructur ing of the industry has to occur
lr i thout closing i t  down unt i l  af l  the answers are avai lable. I t
has therefore been necessary to aalopt a hiqhly f fexibfe att i tuate,
and to cont inual ly review management opt ions in the f ight of  the
best information current ly avai lab]e. For this reason a
pref iminary analysis of the monitor ing data has been conalucted,
and wlf . l  be presented here, despite,  l rbatever qualms the author
might.  have about discussing ' t rends'  at  this stage.

The pledominance of heavi ly vegetated swamps as the pr imary
habitat  occupied by crocodifes in most of the country has fed
to the ut i l izat lon of aer ial  surveys of nest nunbers as the
principaL f ielal  monitor ing technique (crahame 1981 lb),  Hol lands
1982. cox 1984).  This has proved hiqhly sui table for such areas
as the Sepik f lood plain (Fiq. 1),  which proaluces approximately
one thir t l  of  the crop of both species, nest survey results fron
this area const i tute the main data for this analysis.  Trade
stat ist ics analysis is also an essent ial  part  of  the programme,
wlth both the crop size, and more part icular ly i ts structure,
providi .ng valuable information on the wi ld popufat ion. In some
parts of the country,  part icular ly the more al iscreet r ivers in
the west south, niqht counts are also xun- However,  as these
bave been conducted over a shorter per iod than the nest counts.
they can tel l  us l i t t le at present about changes in nunJcers.
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Methods

Although there is a large amount of excel lent crocodi le nest ing
habitat  within the study area, i t  is in many relat ively smal l
st tes, separated by unsuitable habitat  (Figs.1 and 2).  When
one takes into account the further requirement of good
visj .bi f r ty from the alr ,  the potent ial  survey areas become even
more fragmented. I t  was thelefore decideal that unt i t  information
was avai]able on percentage visibi l l ty of  nests in di f ferent
habitats,  and accurate mapping of the area with regards to
habitat  had been conalucted, i t  would be considerabfy more cosE
effect ive to preselect survey si tes and routes, anal survey these
eactr season as an index of nest ing, instead of t ry ing to
quant i fy nest nrmbers. Si tes were selected to incfude at l  major
nest ing habitats appropriate to aerial  surveying, areas with
di f ferente harvest ing regimes, and areas with di f ferent nest
densit ies. As more information becomes avai lable new si tes
wif f  be incorporated. anal probabfy son€ dropped, to give the
opt imaf ba. lance between variables.

The nest.  counts are made by one experieoced observer in a
Hi] ler 12E hel icopter,  which afso car l ies a pi fot .  and a
navigator/reco rder.  survey routes ale predrawn on serial
p h o t o g r a p h s  ( s c a l e  a p p r o x i m a t e f y  1 : 5 0 , 0 0 0 ) ,  w h i c h  a l l o r r s
accurate navigat io[  and plot] : ing, despite extremefy compl icated
swamp formatiors.  A 100 netre wide banal is searched from .r
height of  150 feet above ground levef.  at  a ground speed of 25
knots. Due to the frequent direct ionat changes causeat wh€n
fof lowing a lake fr inge, or an overgrown barat (smal l  r lve!)
and a fack of equipment for accurately correct ing alr , /ground
speeds, the ground speed the qround speed is somer^,hat var iable.

A1f nest s ight ings are inspected from a height of  25-50 f t .
depending on vegetat ion, for an assessment of age of the nest,
act iv i ty status, vegetat ion, lFor detai ls of  the team's
classl f icat ion and visual assessrf lent of  nest age and act iv i ty
status see Cox \1944 / .  Surveys are onty conducted during
good l ight condit ions, without rain or hiqh i . r inds. More than
50% of nests seen from the air  are vis i ted for ful t  data
coLlect io! ,  ei ther durlng the survey or by surface transpott

The t iming of the surveys has been set to give the hiqhest
possibfe count of act lve nests.  The freshwatei  crocoat i le
(q. novaeouineae) surveys are carr ied out from the end of
October lnto early November, and are i r in leal iately after the
laying period, but before many nests have hatcheal.  As si tes
are clear ly vis ibfe for sometine after hatchinq, anal specles
determinat lon is possib- le from shef ls alone (Cox 1984),  i t  is
safer to be late rather than early in the surveys. Al though
the saltwater crocodi le (q. porosus) nests vir tual ly al l  year
round ln the Sepik,  there is a signi f icant peak in , tanuary,/
February (Cox 1984) and the surveys are set for just af tei
tnis t lme- There is as I 'et  insuff ic ient information to
predict  the effects of rainfal t  Fatters,  or water tevef.
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on the precj .se t iming of nest ingr i t  may wel l  prove necessary
to use these to set the opt ima.l  survey dates for each season,
rather than using the sane date6 each year.

Results

Tab.Ies 1-4 show the numbers of crocodi le nests of each species
that have been seen on the six aerial  surveys conaiucted between
Oct.  1981 and March 1984. Results are presented both for
survey si tes {Tables 1 & 3) and within di f ferent habitas
( T a b l e s  2  &  4 ) .

There has been a highly signi f icant increase in the nunber of
frcshwater c.ocodi le nests seen durinq this period (p < O.05,
Wilcoxan matched pair  s ign rank test) .  There has also been ah
increase in the number of sal twater nests over this period.

As there is insufficient information available on the trrr<entaqe
visibi- l l ty of  nests in di f ferent habitats,  i t  is not possible
to extrapol late data to give an est i rLate of total  nest numbers.
Instead a-n attempt to identify trenals has been made by
calculat ing lndices of nest numbers within each habitat  for
each year.  The f i rst  year 's resufts were a.bi trar l ly set I=100,
and subsequent yeals calculated by a proport ionaf chaDge fron
t h i s  -  i . e - : -

I y e a r n = f y e a r n- l  x number of nests in year n

number of nests in year n- l

comparisons are onfy made between nest numbers on ldent ical
routes- This means that where new routes were introduced the
resufts in tables 2 & 4 are tabulated twice for that year,  once
with the count on the same route as the previous year,  ( for
conputat ion of that year 's index),  and then on the ful l  route
surveyed in that and subsequent years, ( for the computat ion of
the fol lowing year 's index) .

The inabiLi ty to equate the numbers seen in al i f ferente habitats
t i th the number present,  and the absence of accurate habitat
Inaps of the area/ also cause problems in ho\,r to cornbine the
resufts within habitats to give an overaf l  index. We need to
combine the individual habitat  nest inq inal ices with a r€iqht jnq
proport ional to the importance of that habitat  in nest ing to
the crocodi les in the areat i .e.  proport iona.I  to the totaf
percentage of nests whi.ch occur within that habitat. unforbmately
we do not know this.  The habitat  distr ibut ion of nests seen
during aeriaL surveys is 1ike1y to be un representat ive ;  habitats
have not been surveyeal proport ionaffy to their  overal l  dlstr ibut ion.
and visi .bi l i t l '  f rom the air  di f fers considerably between habitats.
A better approximation to the true distr ibut ion of nests can
probably be maale from the habitats distr ibut ion in the ( farger)
sampfe vis i teal  by project staff  af ter their  discovery by local
hunters. During the course of other act iv i t ies most habi. tats are
crossed frequent ly by vi l fage tr teople. who always have an eye



open for crocodile nests. Although thele are undoubteally nunerous
biases in their  discovely of nests I t  is l ikely to give us the
best approximate to the true distr ibut ion that is avai l -abfe to us

The habitat  distr ibut ion of hrmter reported crocodi le nests in
the Sepik {Cox 1984) is as fo-I lows:-

Clocodvlus novaeourneae nSve:CUIjl:aj

1 Lake fr inge The f loat ing vegetat lon 1.9X
fringing open boali.e s of
water

2 Scroff  swales & levies 
"he 

ser ial  patte! :n of high
and low bands formed by

572.

3 Channels & barats

r iver benal erosion,/deposit ion

Either the bank of smal l  74%
channels or on f loat inq rnats
whlch have grovn over them

4 overgrown oxbow6

Cfocodvlus porosus

1 Lake fr inges

2 Scrol l  s\"ra. les and fevies

oxnow lakes across which a
vegetat ive mat has developed

70%

3 overgrovn oxbows and channels

3 l z

332

36%

These percentages have been used as the welght ing when combininq
the indivldual habitat  lndices, to give an index for each specles
wirj.oh is likefy to ref-lect changes in the total breeding popiaticn
of the middfe sepik.

crocodi le Nest ino hdex

c. tTqyecgul4gee

q. p9r99!g

1981  r9a2  198  3  1984

1 0 0  1 3 1  1 3 8

-  1 . 0  0  1 0 1 L23

It  snould be noted that the habitat  in which nest numbers of,
both species have fared - least we11, the f loat ing mat fr inges of
-Lakes. is considerably over-represented in the surveys. This is
due to i ts ease of locat ion, known distr ibut ion and locat ion, anal
good aeriat  v is ibi . l i ty,  al f  co.nbi.nlnq to i t  bei .ng extensivefy
colrered ln lnital surveys- Nolr that rre have a better knowledge
of the distr ibut ion of nest lng habitat  in the area, new survey
sites wl l t  be incorporated to rect i fy the imbafance. Irnt i l  such
t ime the raw survey data alone gives a sl ight l .y less opt irFist ic
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Discussion on nest inq trenals in the Sepik

In this paper i t  is only intended to consialer the results of
the surveys in terns of popufat ion trends aDd their  relevance
to management decisions. Obviously the results are of wider
uterest,  but other aspects are coverecl  j .n a ful ler descr ipt ion
of the nest ing ecol.ogy of crocodi les in pNG (Cox 1984).

Unless these data are purely ar l  art i fact of  the surveying
rnethod, such as a result  of  improved nest spott ing abif l t ies,
there has been a significant increase j.n the breeding poput atidl
of  f reshwater crocodi les i .n the Sepik.  This increase appears
to be of at  least s imi- lar magnitude to that seen in nest
numbers of Louisiana al f igators fron 19?0-19?9 (Joanen and
McNease 1980),  a populat ion geheral ly considereal to have a low
Level of  exploi tat ion. The si tuat ion with regards to sal twater
crocodi les is not so clear,  wi jJh a signi f icant drop in the
nunber seen in 1983, thouqh not in the more appropriate index,
foLLowed by a farge r ise in 1984. However,  anafysis of
interhabj. tat  di f ferences. and due considera t ion of other factor€,
gives us a reasonable understanding of what happeneal in 1983.

Prior to the 1983 saltwater nest ing season the Sepik area had
oeen except j .ona-I ly dry,  which had two slgni f icant effects on
crocodifes. The lncreased accessibi l i t .y to hunters combined
with the concentrat ion of crocodi les into lakes and sna11 barats
made hunt ing much easier.  As skin pr ices had been extremefy low
for some t ime this al id not result  in an increased comrercial
harvest. ,  however,  in many areas i t  encouraged hunters to ki f l
Large crocodi les for their  neat.  The more accessible habitat ,and
fess t imid behaviour of the sal t ies made them moie vulnerable
than freshies. In a few areas the effects on the saftwater
crocodi les were devastat ing, for instance Lake Kwasenam (map.ref.
2 1 ) ,  d r o p p e d  f r o m  1 5  s a f t w a t e r  n e s t s  i n  1 9 8 2  t o  o n l y  2  i n  1 9 8 3
and 1984. Under the laws of PNG j- t  is only the corurtercial
k l11ing of breeding stock that is prohibi ted.

The second effect of  the dry was far more apparent to those on
the survey. but nore of a short  term problem for the crocodi les.
I t  is nor lnaL pract ice throuqhout PNG for hunters to burn off
vegetat ion almost as soon as r t  is dry enough. This is used
directfy in hunt ing sorne game/ such as wal labies, and also
faci l i tates movement for other hunt ing. ?he da,rage to crocodife
nest. ing habitat  is usual ly refat ivefy minor,  as key habitats are
normal ly too wet,  however in extremefy dry years the effect can
be substant ial .  Vast areas of pr ime nest lnq habitat  were brunt
off  in fate 1982 and earfy 1983, anal the regrowtb of vegetat ion
was not far enough advanced to support the floating nests noffla-lly
useal by crocodi les in this area, and there was lnsuff ic ient
nater ial  present for nest construct ion.

I t  seems that the sal t \ . rater crocodi les responded in two ways !o
the loss of nest s i tes, some apparentfy did not breed at al l
(or may have bred considerably later in the year,  but we have
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had no indicat lon of thls).  and sone moyed to less disturbeat,
remoter, areas away from the open water. This movefilent is
j-ndlcated by the fact that the changes that. rere observeal in
nest numbers bet ireen 1982 and 1983 were not uni form across
habitats- fn the most accessible habitat ,  the f loat ing rqats
fr inging open water,  there was a drop of 50%, the nwnLrers in
overgrown oxbows and channeLs remained constant,  and there
was actually a rise in the number of nests in the remote scro1l
swales. By the fol lowing season the f loat ing mats haal recoyered
and there ras a move back to the lake fr inqes, with sclol l
nests dropping in number desptte the large-overat l  increase
in nest i .ng, indicat ing such areas are only sub-opt. imal reselve
n e s t i n g  s i t e s .

When the appropriate habitat weighting is given to the sa_lt ater
crocodi le results they indicate there was a 23% r ise in nest
numbe.s between 1982 and 1984, showinq that the d.op that
occurred in some habitats during 1983 was nainly attr ibutable
to the temporary foss of nest ing habitat ,  not to t l ]e ki l l ing
of breeding stock. I t  is therefore considered reasonable to
assune tnat. both species are increasing in number, and probably
for the same reasons.

There are a number of factors that could be contr ibut ino to

The main legislat ive protect ion given to cxocodi les in pNc rs
a ban on tne trade of skins above 20,,  bef l twidth, a measure
lntended to at. Ieast protect the breeding stock from cornnercial ,
i f  not t .adi t ional exp. loi tat j .on. i towever pol i t ical  pressure
caused the lepeal of  this law in the Sepik,  soon after i ts
u L r o d u c c i o n  i n  1 9 7 5 .  t t  s o o n  b e c a n e  a f p a r e n t  f r o m  s k r n
exports that where the faw was in effect there was a recovery
1n nunoers, 1n comparison to a continued decline of the industry
in the Sepik,  resuft ing in i ts reintroduct ion there. Al though
this faw does not give ful f  protect ion i t  has probably been a
tr tajor factor in af lowing the breedinq poputat lon to increase.

Thrs analysis has concentrated on data from the Sepik,  as tnls
r.s Lhe area ln vhrch tne monrtor ing team has condu;ted most
work. One consequence of this has been a greater awareness of
conservat ion and management issues in the area. part icufarfy
p.essure to stop set l ing hooks at nests.  In many vl l lages
there argunents have been wel l  received, and hooking breeding
females has ei ther stopped or been nuch reduced; sone locat
councifs have even passeal faws protect ing nests. Any redsct ion
in the del iberate removaf of nest ing females must be benef ic iat .

One of the pr incipal concepts of the progral f ine is that by
sh-i f t iDg cropping from larger animals to the more readi ly
replaced hatch l  ings/yearl  ings ,  for farm rearing, the vafue of
the industry can be raised. Furthermore, i t  was predicteal
that as crocodi les are harder to catcl i  afrve, there would also

2 2 5



be a realuction in the total lrumber harvestedl ( K!.apena/Bolton ,
1940, Bolton,/Laufa, 1982).  I t  now appears that this is being
achieveal,  and over the last 5 years PNG has been increasing
skin production, despite a alrop in the number removed from
the wi ld (Hol lands,/coudie ,  1984).  As the crop also includes
nore young stock the biological impact on the popufation will
have dropped even moFe.

The Sepik is one of the main supply areas for stock for the
farms, supplylng approximately 63x of both species, and the
shif t  in harvest j .Dg is more advanced there than in most areas.
In a number of v i . l lages hunters now concentrate on l ive
cof lect ion not skins. I t  has been extremely encouraging to
Dote that rn areas such as Kamlemu (Fig. 2,  map. ref.  12), l rhere
hunting is heavy, but is now primarily directed at live cDl.lecticn,
there has been such a large increase in nest numbers- Such a
si tuat ion obviously bodes 1,€1I for the future of crocodi le
malagemeDt i.n Papua Ner Guinea.

A.Ithough there appears to be an upwards trend in nesting numbers,
the results do show that there are stil1 problems to be tad<Ied.
For both species the segmeDt of the population that nests in the
most accessible habitat  - the f loat ing fr inges of open fakes- are
doing least wel1, almost certainly as a direct resuft  of  human
exploi . tat ion. Due to the relat ively smal1 distances, and
no.ma1ly easy communicat ion, betrdeen the al i f ferent nest ing
habitats,  there is probably qood distr ibut ion of stock.
Movements of up to 10 kms were regular ly foirnd i .n hatchl ing q.
porosus io Austra. l ia,  and large movements made by older animals,
part icular l l  when approaching breeding size (Webb, 1977).  ] t  is
therefore considered unl ikely that the problems in these areas
are from the overal l  1eve1 of commercial  exploi tat ion, but f ron
the specif ic exploi tat ion of the breeding females.

Tn most lolr land areas of PNG crocodi le nests have long been
explorted as a food source. A sal twater crocoal i le nest can
yleld up to 8 kg- of eggs, and the nest s i te offers an easy
opportul i ty for k i f l ing a large crocodife for meat.  In t .he
seplk as many as 35x of sal twater nests.  and 25u of f reshwater
nests may be raided for eggs. and up to 15% may ha\, 'e baited shark
nooks or nets set for the females. One probfem encountered is
that the 20" maximum size l imit  does not ful fy cover
oreeal lng stock, part icular ly the freshwater crocodi le whlch
starts Dreeding in the wiLd as smal l  as 15" (Hol lands 1982) .so
a nest ing fema.le might yield a saleable skin. However as a
nraj  or reason for sett ing a hook is to obtain neat,  l t  seems
rmlikely that an indirect method oftackl ing the probl.em, such as
reduclng the nraxinrum size, would be effect ive. The Crocodi le
Advisory Board has therefore recommended that a law should be
introduced banning the sett ing of hoohs or nets within a
prescr ibed distance of a crocodi le nest.  I t  is l ikely to be a
much longer ta,sk to stop tlF present egg harvest, though
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f requent al iscussions on this point are held in vi lLages, with
increaseal protein becoming available from other sources, and
increased ecloaomic vafue of the hatchl ings, there should be a
gradual reiluction in the rate of nest harves ting. The go\ElrtrlEnt
is afso considering a tr ia l  egg harvest progrannre for farm
rearing, in areas where high proport ions would be rerroved for
food any\,ray.

The National Si tuat ion

An indirect indicat ion of the statrs of the wifd populat ion on
a nat ional levef can be taken from trade stat ist icsr i t  was in
fact these that in i t ia l fy drew attent ion to probfems of over-
expfoi tat ion in the 1960,s. I t  has lonq been known that water
level"s throughout the year have a s t:ong influence on the number
of crocodiles harvested anal we now know there is a markeal
correla t ion (r  = 0.55) between the pr ice of skins and the nuniber
exported. Due to these factors and the gradual shi f t  towards
ranching, the annual harvest totals ( f ig,  3) are of l i t t le use
in assessing t . rends in the wifai  populat ion. However.  the size
structure of the harvest.  can give a useful  indicat ion.

For reasons of s imple economlcs, hunters prefer to ki f l  large
crocoal i les for therr skins. Durinq the 1950,s, when the
populat ion was over-exploi ted, the average size of crocoal i le
that the hunter managed to catch sfol ,r ly dropped. By 1965 the
average size skin exported fron PNG was only 7 inches- Due to
the changes brought about by the introaluction of live purchase
schemes, the introduct ion of maximum and minimum tradable skin
sizes, and farm product ion of skins, a dlrect comparlson of the
current average export  s ize (12,29 inches for I 'W and 10.8 inches
for SW) are onfy of comrnercial  and economic interest.  However,
i f  only wi. ld skins between 9-20 inches are considered, to remove
t.he effects of farm skins, i t  can be seen (f ig.  4) that there
has a steady lncrease in the size of skins avai lable to hrnters
-which supports the j .dea of an expanding wifd populat ion.

Due to their  preference for open water,  less t . imid behaviour
and greater skln value, the sal twater crocodl le is in a more
vulnerabfe posit ion for over-expfo i  tat ion .  Concern was therefore
feLt as to whether the previous decl. ine in saLtwater crocoal i les
would cont lnue, unt i l  they were no longer avai lable rn economic
nrmbers $rhen hunters' attenti-on lrould then turn to the freshwater
crocodi. le -by no means alr  unusual scenario in the history of
crocodi le exploi tat ion. Figure 5 sho s that the previous alecl i l re
in the proport ion of sal twater crocodi les in the country 's
harvest has now been hafted, anal they const i tute a stable 201.
This gives suppolt  to the argument (above) that,  despite a baal
nest ing year in the sepik in 1983, the saftwater crocoal i le
populat ion increase is of a simi lar olaler of  magnituale to that
of the freshwater crocodi le.

A nj.ght spottinq survey progratnne has now been incorporateal into
the rnonitoring prograrune for rivers in western, Gulf anal Central
Provlnces, however these have not been conducted over a I 'ong
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enough perj .oal  to be of any assistence yet ip ident i fy ing trends.
OnIy one r iver has had direct ly conparable counts mqde oyer a
suff ic ient per iod; this is a 120 kn stretch of the Bensbaeh
rj.ver in the extreme southwest of the country. Counts here
show that there has been a substant iaf  inclease in t t re non-
hatchl ing popu.Iat ion si .nce 19?9. Many of the r ivers in the
de-l ta system of cul f  Province which are now covered ln t t re
surveys were frenquent ly icountedi for interest whi_lst  being
traversed on patrol .  Those same off icers say that the numbers
they now see on systematj ,c surveys have increased dranat ical ly
-part icular ly in the numbers of hatchl ingF.

Aerial  surveys of nests have also been made for four years tn
Waigani swamp, a 2 km. - long lake near the PNG capitaf ,  whose
ffoating frlnge supports both saltwater and freshuater crocrodile
nests. Annual nest counts on this fr inoe have been:

1980 - 4, 1981 - 5, 7942 - A, 1983 - 11

This is a surprisingty nealthy popda tion in vig.l of ttle farle nulber of
people who regulary fish and hunt the swamp - The timidity of

thls popu.Lat ion j .s Seen by the fact tbat al thouqh on the
serial  counts both nests and adults are seen. t$o hatchl ings
and one 3-4 f t .  crocodife are the best our team has ever
xecorded there in a night.  I t  soould also be noteal that there
has been an lncrease in t i re numbei of problem crocodi les
reported to the authori t ies.

Although t t le monitor inq progranune is st i11 at an early stage,
the inal icat ion to date is that bot i -r  species of crocoal i le in
Papua New cuinea are increasing in number, and the current
managenent progranme should therefore be cont inued as i t  gives
considerable benef i t  to the country,  part icular ly to remote
groups with no other source of income, and the cropping appears
to be within the sustainab.Le l ln i ts of the wifd Dopufat ion.
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Table 1

I,OW-WATER AERIAI SURVEYS OI q..ryEqgINgAE NESTS IN THE SXPIK

I.OCATlON
MAP.
REF, 1981 1942 1 9 8 3 COMMENTS

Korasameli  o.  g.  bar 28 0 3 Olal Hauguaba barratt

Kapalmerj- 2 7 0 1 )n salvinia rsland

;IaIEDdai Oxbow scroll 0 0

Suapneri I -t I

Walrnau Iaqoon 2 4 1 I 3 Not hunted for 3 yrs -alue to
sa l v in ia

Yafiibi Yauwe 23 0 ,7 2 Extensively burnt 1983

Lapangal scro1l 2 2 3 2 Extensive caboe trai ls

Lake Kwasenam 1 5 6 Heala hunt ing + l looks

Bl lhba lagoon 20 3 3 I MoaI hunt ing + Hools

N y a r i ,  r e n  a i  l a e o o n s T 9 5 5 10 Nyari  Not hunted, Kanai
Heaw hunt inq & Hooks

Kwanalimbe laggon 18 7 5 1 lvlod huntirg.Little r€sl e)(pfoitati cn

wagu^{asui fr inges L7 2 2 3 YoaI-Hunt ings.  Good s l i  '  PoP-

Khapar og barat 0 0 I l lot  lunted. Afso has saft ies

Paiyagat head oxbou 2 3 t flunted + Hooks

Pwiftaki1lapa t 4 2 0 2 0 No hunt ing

Yessan scrol l 1 3 5* 5 l 0 Heavy hunt ing

Kamiemu main scrol l 12 l0 I 4 22 Moal Hunt. No eggs tal<en or ltooks

Ramiemu (S) Baratt 1 1 3 5 1 0 Females -  Hooked 80,/81

Kamiemu (W) scrol l 10 4 4 No Hooks

(N) swasup 9 7 9 I No Hooks.  Eggs eaten

Kwaisi- 8 6 6 Females lef t ,  Eggs taken

Biaga scrol l
'7 3 4

Kubkain og oxbow 6 3 2 5

Rubkain open oxbow scr 5 0 0 3 geavy hunt.  Females lef t

llouna levels 4 1 1 9 Highwater hunt ing

Kubkain lagoons 3 1 4 H e a v i l y  h u n L e d .  T a k e  e g g s

Kelpi  swamps 2 3 3 2 H e a v t ' h u n t i n g

Browaml mountain lakes 1 4 2 0

* Denotes imPerfect route compatabi l - i ty with fol lowing 1€ar 's survey' 234
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C. PCROSI]S ARIAL NESTIT{G SURWEY RFSULTS

HIGHWATER (MARCH) NEST COI,NTS ON IDENTICAL ROUTES

lhp.
1982 1981 1984 COMMENTS

COMMENTS

LOW-WATER (OCTOBER/NOVEMBER) NEST COUNTS

Khapar barratt

Map.
R e f -  1 9  8 1  1 9 8

N e s t i n

Wisui laggon

2 7 2 2 i?"ilY.3H5|l"g".uli' ldi'
Kwandinlce t8 2 3 3 D e e p  f r i n g e -  L i t t l e  b u r n i n g

NyaIr, /Kanai 0 0 3 r a n a i ,  s l a l l o w ,  n o  h o o k s

wagu lagoons 1',7 10 10 14 No hooks. l4odexate Burning

Kamiemu 4 6 6

Paiyangat 0 2 2 Hooks + nests useai in past

Kubkain og.oxbow 6 0 0 2 No hooks - eggs taken

(ubkain oxbor scrol l 5 '7 5 8 No hooks - eggs taken

Swagup 9 6 I 3 Eggs harvested

4 I 0

Total 45 30 43

24 5 5 Salvinia cover stoDDeal
Hunt inq. Eoss st i11_ ta](en

,f,apandai 26 3 1 Heavi ly burnt

Korasmeri 2a 0 4 S . D - A .  a r e a , h o o k s  s e t  f o r  s k i n

38 53

Blackwater 6

Mindimbi t 30 3
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Figure 3
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Figure 4
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CROCODYLUS POROSUS - A TEN
MODEL ]\ND IMPORTANCE OF

MANAGEMENT

YEAR OVERVIEW: THE PoPULATION
IDRY WET' SEASON AND STATUS,

AND REMVERY

H .  M e s s e l .  G . C , V o r 1 l c e k ,  W . J .  G r e e n  a n d  T . C -  O n l e y
^ t  F n ! ' i r ^ h h a h + : t  D h v < i  ^ c

School of  Physics,
universi ty of Sidney

A u s t r a l i a , 2 0 0 6

(Note: This paper is to from part  of  monograph 18
To be publ ished during 1984)
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Message to the Ree.der"  Betore reading th is  paper p lease tu in to
T€.bles ! to ? and in e€.ch case spend severat ninute; carefuuv
looking d@n Lhe nunbers in  eacl  cot ! .T.  -hen r .an on

1. ABSTRACA

?his paper provides the overal l
surveys carr ied out in the t idaf
northern Arnhem tand.

r e s u l t s  f o r  I 0  y e a r s  o f  s p o t l i g h t
waterways in the Maningrida area of

In previous publ icat ions we have developed a model of  the dynamics
of g-.ru populat ions on the t ia lal  waterways of northern Austral ia,
based on-the resuLts of repeateat censuses. fn this paper,  by ut i l iz ing
the results of addit ional surveys carr ied out in our n;ni tor ing area
in June-July anal October 1983, further conf irmation anat ref inement of
the basic features of the moatel  is obtained and more ls adated to our
already detai led unalerstanding of populat ion clanges in the monitor ing
area. This paper focuses part icular at tent ion on a quest ion raised in
our previous paper:  what rote do 'dry wet '  seasons ptay in deterndniq
o b s e r v e d  i n f l u x e s  o f  ( 3 - 6 , )  a n d  e s p e c r a t l y  t : r q e  c .  n b r o s u s  o n t o  t h e
main sections of the tidal watenrays anat wlere ao tne-inliats come
from? The wet season of 1982-83 was a ,dry '  one, as was that of  1991_82,
and this has enabfed a detai led analysis,  baseat on our node1, of the
populat ion dynamics alur ing such perioals.

we found it essential to carry out surveys, in both June*July and Octsd3er,
of two addit ionaf systems ]ast surveyed in 1979. Nganaladaucla Creek anal
the clyde River- Extensive aerial  surveys of the large Arafura Swamp,
draininq the clyale, were also carr ied out.  With thes; adat i t ional
surveys r  we bel ieve we have essent ial ly unravel led t le importance of'dry l ret '  seasons in the dynamics of c.  porosus populat ions in our
monitor ing area. There is very consialerable interact ion between our
monitor ing area and t t te Arafura Swamp, some 150 km away by water.
Animals forced out due to the drying back of the swanp habitat  bave
moved into our monitor ing area and a proport ion have remained, giv ing
r ise to an lncrease in the number of targe animafs in the systems.
Some of these animals may wel l  have been or iginal ly recrui ted in our
monltor ing area.

We afso review the results of some ten years'work on tbe 330 km of
t ia lal  waterways in the monitor ing area. The results and anatysis of
this work clear ly indicate that further work in this area would yietal
l i t t1e new knowledge in the short- term and we wi l ]  now shif t  our
attent ion to another sect ion of northern Austral ia,  to check whether
our model is appl icable there and i f  i t  is not, then to develop i t
further.  Dif ferent est imates are given for the very high ]osses (but
i t  is at  least ?0%) that we have found as C. porosus orows to sexual
n a t u r i L y ,  a n d  t h e s e  r n o s t - L y  a c . o u n t  r o r  r r - l s s e n t i a r l t  u n c h € n q e d
number of (3-6,)  animals and for the onfy smal1 increise in l i rge
animals that we have founal over ten years. f t  is afmost as i f  there
were a set number of terr i tor ies or slots in a r iver systen, and tbe
crocodi les themselves are pr imari ly responsible for the very high
losses that occur in the process of t ry ing to secure these slots or to
increase them in nunber.  After reviewing prospect for recovery and
management of Austral ia 's q.pglS€l la populat ion, we feel we can
real ist icaf ly and unfortunately conclude only this about the sal t{rater
c r o c o d i l e ' s  f U t u r e :

fT HAS NONE
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2. INTRODUCTION AND IHE POPULATION MODEL

It is twelve years since the Universi ty of Sy&rey crocoal i le Research
croup commenced i ts study of Crocodvfus porosus in northern Austral ia.
The results of this lengthy and extensive study have appeared tn
numerous publ icat ions covering the physiology, nest ing, growth,nsrenent,
mortal i ty aDd populat ion structure and status of q.  porosus over much
of the northern austral ian coast l ine. Our baslc work on the status
and population dyDamics of q. pg!.gslL€ in tidal lratervrays up to and
incfuding 1979 has been presented in a ser ies of 1? monographs and 2
reports by Messel and bis co-workers (Messel et  aI .  19?9-1982).

fntensive populat ion surveys and studies were cont inued durinq 1980,
1981, 1982 and 1983 on some 330 ]cm of t ic lal  waterways (I ' igs. 1 to 3)
centred on our northern Arnhem l,and headquarters at Maningrida on the
Liverpoof-Tonikinson Rlvers System( l lonograph 7, also see pages 14, 15
and 440-446 Monograph 1 where tbe results of the 1980 and 1981 surveys
appear as adalenda) -  The results of the 1979-1982 surveys were anal l 'sd
and al iscusseal in a paper ent i t leal  "The cont inuing and myster ious
Cl isappearance of a major fract ion of sub-adult  q.  ps!958 fron t idal
watervrays in nortbeFn Austral ia" presentei l  to the 5th Working Meeting
of the IuCN/SSC Crocodi le special ist  Group at St.  Lucia, South Afr ica.
Septemlcre 2a-3O, f9e2. Tle results of our october 1982 surveys appear
as an Appendix to the above paper.  For brevi ty,  we shal l  refer to the
p a p e r  a n d  a p p e n d i x  a s  t h e  ' s t .  L u c i a  1 0 8 2 '  P a p e r .

The moalel  which i {e have bui} t  up (see especial ly chapter 5, Monograph
1  a n a l  M o n o g r a p h s  5 , ' 1  ,  9 ,  1 o ,  1 1 ,  1 6  a n d  1 7 )  a n d  h a v e  b e e n  r e f i n i n g  a s
more t lata is obtained, enables us to account : in a consistent fashion
for the vast store of f ie ld observat ions and results l te have accumulated
for some 1OO t idal  waterways in northern Austral ia- I t  also enables us
to preal ict  successful ly,  results to be expected on future surveys -as we
did in July 1982 when we made preal ict ions about the decrease in the
number of smal l  and/or laige g. porosus which woulal  be sighted in october
1982. on the 330 km of t idal  wa+-errrays monitored in the Maningrida area.
The model runs as fof lows:

The t idaf waterways of northern Austral ia habe been classi f ied according
to their  sal ini ty signatures into TYPE 1, TYPE 2 and TYPE 3 systems as
a l e l i n e a t e d  i n  C h a p t e r  3 ,  I i g -  3 . 4 . 1 1 A  o f  M o n o g r a p h  1  ( p a g e s  1 0 0  a n d  1 0 1 ) .
TYPE 1 systems are tbe main breeding ones anal non-TYPE 1 sYstems are
usual ly poor or non-breeding systems. I t  is the TYPE l  systems and the
freshwater bi l labonqs and semipermanent and permanent freshwater swamps
assoclated with them l thlch account for the malor recrui tment of g.  pglgEl lgt
the ot 'her systems contr ibute to a Iesser degree anal they rnust depend
largely upon TYPE 1 systems and their  associateal f reshwater completes
for the provison of their  crocodi les. I ron-TYPE 1 sYstems also sometimes
have freshwater complexes associated with them but t lese are normal ly
quite ninor.

In Tabte 9.2.1 (page 419) of Monoqraph 1, our result  show that in TYPE t
systef i rs some 2' l% of the crocodifes sighted are hatchl ings {of whic} sone
50% are normal ly lost between June of one year anal June of the next,  page
394 Monograph 1) ,  whereas in TYPE 2-3 systems this f igure fal ls to 14%
and ln TYPE 3 systems down to 42, showing a much alecreaseal hatchl ing
recrui tment in non- TYPE 1 systems. In TYPE 3 systems the percentage of
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c r o c o d l l e s  i n  t h e  h a t c h l i n q ,  ( 2 - 3 ' )  a n d  ( 3 - 4 ' )  s i z e  c f a s s e s  c o m b i n e i l  i s
solne l1z whereas tr l  TyPE 1 systens i t  is at  least 52%- On the other
hand the percentage of crocodi les in the (4-5')  s ize classes is some
39X in TYPE 1 systems and 732 on TYPE 3 systems. Some 792 of the Don-
hatchl ing crocodi les are sighted on TYPE 1 waterways and 21% on non-
TYPE 1 waterways (page 419 Monograph 1) -

The relat lvefy few large, alrd more frequebt smalf  f reshwater bi l labonqs
anal semipermanent and permanent freshwater swamps associated with tidal
waterways are kDown to contain g. porosus but have not been inventorieal
systematical ly,  except in a few cases. The accurate extent of their
non-hatchling .q..p.glgqfq popllations in unknown. BaEed upon the fact
that the number of large freshwater swamp areas, with substant ial  ater
(normafly bordering old r iver channels),  in northern Austral ia is very
I imited -perhaps 400 km2 naximum- anal upon l imited observat ions, we
estimateal that in 1979 the non-hatchling g-@S.Ug poprlaticn vEs less than
20x of ttre non-hatchlirg trrpulaticn sighted in tidal systsns (paqe 433 Monogrpah 1,
note error cn paAe 433 when tlE statsrert "less than 202 of the pogrlaticn siglted
in TYPE 1 t idal  r iver systems" is made, and aqain in the Table below i t t
the words '?YPE 1'  should have been onit ted- T}e f igure of 836 is based
on 20% of the nunber of non-hatchl ing sigbted in t idaf systens) -  We now
bel ieve that that the 20% f igure was an overest imate for 19?9 -an rmusuaL
year associated with one of t , } ]e 'dr iest wetr seasons on record.

I t  appears that the popufat ing of non-TyPE 1 systems (hypersal ine or
part ial ly hypersal ine coastal  and non-coastal  waterways) results most ly
form the exclusion of a farge fract ion of the sub-adult  crocodi les fron
TYPE 1 systems and any freshwater compfexes associated with them. Adult
crocodi les appear qeneral ly to tolerate hatchl ing, (2-3')  and sometimes
even (3-4')  s ized crocodi les in their  v ic inty {but not always -they
sometimes eat them, page 43 Monograph 14- or k i l l  them, page 334
Monograph 1),  but not larger crocoal i les. Thus once a crocodi le reaches
t h e  { 3  4 ' )  a n d  ( 4 - 5 ' )  s i z e  c l a s s e s ,  i t  i s  l i k e l y  t o  b e  c h a l l e n g e d
increasingly not only.  by crocodifes near or in i ts own size class (pages
454-458 Monograph 1) but by crocodi les in the large size classes and to
be excluded fron the area i t  was able to occupy wben i t  was smal ler.  A
very alynanic si tuat ion prevai ls with both adults and sub-adults beinq
forced to move between various components of a system and between qfstens.
crocoal i le interact ior is or agressivelress bet i . reen crocodi les in al I  s i?e
classes increases around october -during the breedlng season (page 445
Monograp} l  and St.  Lucia 1982) and exclusions, i f  any, normal ly occur
around this period. A substant ial  f ract ion {  80%) of the sub-aalul ts,
most l l  in the {3-6')  s ize classes but also inclui l ing inunature larger
crocodi les, are eventual ly excluded from the r iver proper or are predateal
upon by larqer crocodi les, of  those crocodi les that have been exclucled,
some may take refuge in freshwater swamp areas and bi l labonqs associateal
with t}le hraterway fron which they were excluded or in the waterways ' non-
TYPE 1 creeks i f  i t  has any. others may travel along the coast unt i l  by
chance they f inal  a non-TYPE 1 or another TYPE 1 waterway, however in this
lat ter case they nay again be excluded fron i t r  others may go out to sea
and possibly perish (perhaps because of lack of food, as they are largely
shal low water on edge feeders. or t ley may be taken by sharks).  Those
f inding non TYPE 1 systems, or associated fresh,rater complexes, frequent
these areas. r^rhich act as rearing stockyards, for varying periods, unt i l
they reach sexual rnaturity, at which time t})ey endeavour to return to a
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TYPE I breeding system. Both sub-adults and Just mature adults miqht
attempt to returh and be forced out of the system many times befor;
f inal ly being successful  in establ ishing a terr i tory in a TypE 1 system
or in i ts associ-ated freshwater complex. Clocoal i les may bave a homing
inst inct ( this important point requires further study) and even though
a fract ion of crocodi les may f inal ly return to and remain in a TypE i
systen or in i ts associated fresh,eater complex, the overal l  sub-aalul t
nr] f ibers missing -presumed dead- remain high and appear to be at least
60-702. Since a farge fract ion of the crocodi les sighted !n non-TypE I
systems rnust be alerived from TYPE 1 systens anat their associateal
fresh\,rater compfexes, they are predominantty sub-adults or lust nature
a d u l t s  ( p a g e  4 3 1  M o n o g r a p h  1 )  .

Nornal ly,  the fresh^€ter compfexes (swamps and/or bi l fabongs) associated
witb t idal  systems, are found at the terninal sect jons of smal l  ant l  large
creeks running into the main waterway, or at  the terminal sect ions of
the mainstream(s).  Though tbis al ternat ive habitat  is usual ly very
f ihi ted in extent,  sporadic (ar]d sometimes yearly) nest ing does take
place on i t .  f tere are, hor^rever,  severaf fair11/ extensive freshwater
compfexes associated with TYPE 1 trdal  systems ;nd t lese are important
as they may act both as rearing stockyards anat as breeding systems,just
as the TYPE 1 waterway does i tsel f .  Examples of these are the clyata
River with the Arafura Swamp (Monograph 9),  the Al l igator Region Rivers
with their  wet lands (Monographs 4 and L4),  and the DaIy, Finni ss ,  Reynolais
anal Moyle Rivers with their  wet lands (Monograph 2).  Not onfy can the
loss factor,  whicb appears to occur during the exclusion stage, be
expected to be lorr/er for movements into and out of swamp areas associated
with a TYPE 1 waterway, tban for movement into and out of coastal
non-TYPE 1 systems, but the loss of nests due to f tooat ing can also be
expected to be less- We have observeal nests made on f loat ing qrass cane
mats in t})e Daly Aboriginal  Reserve area. Thus recovery of the q._.Dorosl ls
populat ion on TYPE 1 t idal  water.ways, wlth substant ial  associateal
freshwater complexes, can be expected to be faster than on other systems
(page 445 Monograph 1, paqe 98 Monograph 14) -

Though we are conf ialent about the correctness of the basic structure of
the above model.  t l is is not to inply that amendments wi l l  not be
necessary in the future as more data become avaitable. Every good
model should be capable of refinement anal improvenent, based upon turtsI.€r
systematic and accurate observat ions -

Tbe fol fowing aaldi t ional important results,  some of srhich lave been only
part ly incorporated iDto the model i tsel f ,  are understanalable on the
b a s i s  o f  i t  ( p a g e s  L 4 ,  1 5 ,  4 4 0 , 4 4 6  a n d  c h a p t e r s  6  a n d  9  M o n o g r a p h  1 ,  s r .
L u c i a  1 9 8 2 )  :

1 .  B e c a u s e  o f  t h e  8 0 %  e x c t u s i o n  a n d  a t  l e a s t  6 0 - ? 0 %  I o s s e s  o f  s u b -
aalul t  crocodi les as they proceed toward sexuaf matur i ty,  t lere has been
no slgni f icant sustaineal increase in the non-hatchl ing g. porosus
populat ion on the t idal  watenrays of our monitored area in northern
Austraf ia sidce the commencement of our systematic surveys, a period of
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2. Assuming the results from our monitored area appfy etsehrhere, any
signif icant sustained increase in the non-hatchl ing g. porosus lopulat icns
on the t idal  waterways of northern Austral ia must be measured in decaales.

3. Though there has been no sustaihed signi f icant ihcrease in the
number of non-hatchl ing crocodi les sighted on the t idal  warerwal/s srnce
our surveys started in 1974, the size structure of the anima.Is ; iqhted
appears to be changing sIowly. Notwithstanding substant ial  f luctuat ions,
t h e  r a t i o s  o f  s m a l f  ( 2 - 6 ' )  t o  l a r g e  (  ) 6 ' ) ,  a n d  ( 3 _ 6 ' )  t o  f a r g e  a n i m a f s
is alecreasing on the Blyth-cadel l ,  may be decreasing on the Liverpool-
Tomkinson and is alecreasing overal l  on the t idat waterways of the
Maningrida monitor ing area- Thus there is some inal icat ion of the
colunencement of a slow recovery phase, However even thls could be open
to al ispute.

4. Though there are wide f luctuat ions, especial ly af ter ,atry wet '
seasons when the animals are concentrated into the t idal  waterways _
i t  appears that as the number of large crocodi les 1n a t ldal  wat lnray,
increases, there is d tendency for the number of sub_adutts in the( 3 - 6 ' ) s i z e  c l a s s e s  t o  d e c r e a s e  o r  i n c r e a s e  m a r g i n a l t y  o n l t .  T h u s  t l l e
total  number of (3-6,)  and large aninals siq 'ht ;d app3ars qeneral ly to beholding steady or increasing slowly only.  i t  i "  uj ,o""t  .J i r  t l . r"  

" .oa set number of terr i tor ies or stots in a r iver system,and the crocodi lesthemselves ar€ prrmari ly responsibte for the very heavy losses of 7OZ
rn t4e process of tryrng to secure these stcrs or to increase them jn nurirer.

5- When a steady state is reacled in a ' recovered'  populat ion, the
r a t i o  o f  ( 3 - 6 ' )  t o  l a r g e  a n i n a t s  m i g b t  b e  c o n s i d e r a b l y  1 e s s  t h a n  o n e .

6. I f  one considers a qroup of 100 of the sub-adult  crocodi les in a
TYPE 1 t idal  system,one can expect some 80 to be exctudeal f rom i t ,  at
l e a s t  6 0 - ? 0  t o  e n d  u p  n r i s s i n g  - p r e s u m e d  d e a d ,  l e s s  t h a n  1 5 _ 2 0  t o
successful ly establ ish terr i tor ies on the system without having to lea!€
i t  and the remainder might eventualty also return and establ ish a
terr i tory when beconing sexuatty mature. The very nature of t t l is matter
is such as to preclude precise f igures and they must be lookeal upon as
broad est imates onfy, however study of Tabtes 4, 5,  6 and 7 now indicates
that the missing-presumed dead f igure is ] ikety to be in excess of ?0,

7 -  W l e n  t h e r e  i s  a n  e x c l u s i o n  o f  s u b  a d u l t  a n i m a l s ,  m o s t l y  ( 3 - 6 ' )  i n
size but also including larger imnature animals, t 'h is takes place
mainfy in the breedjng season, normal ly commencinq around September_
October and apparent ly fast ing throughout the wet season. Any inf lux of
a n i m a l s ,  i n  t h e  { 3 - 6 , )  a n d / o r  t a r g e  s i z e  c l a s s e s ,  a p p e a r s  t o  o c c u r  i n
the early dry season and to be completed in the Eune-early September
period, but may in some years be earf ier-

8 -  A f t e r  a  s i n g l e  , d r y  w e t '  s e a s o n  t h e r e  i s  a  s u b s t a n t i a l  i n f t u x  o f
Iarge and sometimes (3-6,)  animals, forced out of f reslr^rater comDlexes.
into the t idal  waterways and these are siqhted during June_July;urveys.
Surveys made in October-November of the same year,  usual ly ieveal a
substant ial  decrease in tbe number of (3_6,) and/or Iarge aninals sighed,
however the number of large animals sometines remains hiqher anat hence
a number of the new large aninals alo not return, to from whence they came.



These animafs appear successful  in establ ishing a terr i tory on the
waterway, and it coulal be the waterway from which they had oriqinally
been exclualed. The 'tlry wet' variation in the nuftber of animals siqhteil
appears to be €uperimposeal upon the variations normally founal during
surveys folloving usual wet season -which generally result in extensin€
f looding on the upstream sect ions of th:  t idal  waterways. Hatchf inq
recruitment on the tidal waterways is generally greatly enhanced dfrirq
'alry wet '  seasons but appears to be great ly realuced in major swamp

habitat. The reverse appears to be true iluring normal or heavl. wet
seasons.

Observat ion 8 indicates the impurtant role which 'dry wet '  seasons pfay
in the alynamics of g. p9!.9€!.9 populations and this is the main subject
of t } le present paper,  which also reports tbe results of our June-July
ar ld October 1983 surveys anal gives an overview of the surveys carr ied
out over the past ten years in our monitor ing area.

It is fortunate that we continueal to monitor the tidal watentays after
1970. I f  our survey prograrune had been Cl iscont inued at the end of 1979,
i t  would have been natural  to interpret the signi f icant increase,
between the 19?5 surveys and the 1979 resurveys, in tbe non-hatchl ing
q. pggElfE population sighted on a number of major tidal waterways. as
indicat ing the conmencement of a sustained recovery in the populat ion
(chapters 6 and 9 Monograpb 1, t } len also see pages 440-446).  ahe
results of the october 1980 resurvey of some 330 km of t idal  systens in
our Maningi iala monitor ing area, and of the resurveys made in June-July
and octobbr - Noveniber in each succeeding year inalicates tbat such an
interpretation would have been premature. one is viewing an €xceedingly
complex ant l  dynamic si tuat ion in relat ion to g. p.S!.gsgg populat ions,
which apparent ly atoes not lend i tsetf  to faci le interpretat ions anal

Not only were we fortunate in cont inuing our survey prograrnme after
19?9, but we were afso fucky in that the 'dr iest wet '  on record. that
of 191A-1979, was fol lowed by two usual wet seasons, those of 19?9-1980
and 1980-1981. These in turn were fol fowed by two consecut ive 'alry wets' ,
t h o s e  o f  1 9 8 1 - 1 9 8 2  a n d  1 9 8 2 - 1 9 8 3 .  T h o u g h  t h e  l a t t e r  ' d r y  w e t s i  w e r e
not as dry as that of  I9 '7A-I9'79, we again observed in 1982 a repet i t ion
of the events given in (8) above, in relat ion to the inf lux and deparature
of (3-6')  anal, /or targe crocoal i les. Two major quest ions quickfy cone to
minalr  where did the inf lux in 1979 anal again in 1982 of (3-6')  and large
crocodiles come fron and where did they go to wlen they left? litrat
happened to these temporari ly missinq (3-6')  and large aninals?

By the end of the 1980 surveys /  i t  was atready becoming evident tbat in
oraler to el iminate sone of the many possible answers, we would have to
survey al l  possible g. porosus habitat  to which we could gain access in
our nonitor ing area. 

"his 
was a alaunt ing task and a hel icopter would

be required to ferry survey boat and staff  to nany of the areas. PraqnEtic
cost considerat ions, as wel l  as the logist ics anal t i f i \e anal ef fort
involved -especial- ly af ter already having spent some 10 years working on
g. porosus on the tialaf waterways of one of the ]trtorld's most remote ateas
-rnabE us wonaler whether further understanding of the dynamics of g.
porosus populat ions real ly warranted the money and enormous effort
reSuired. Each of the two annual resurveys made of the watenays in our
no; i tor ing area r€quires over 1.OOO km of survey boat travel at  night
anal 20 hours of hel icopter f ly inq t ime. The 'dry wet '  of  1981-1982
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sett leal  the issue, again br inging about an ihf lux of (3_6,) and talge
anihafs into the t idal  watersrays of our monitor ibg area- The decision
to cont inue for two further years was probably coirect,  for we bel ieve
we have essent ial ly unravet led another import ;nt  component of the
d y n a m i c s  o f  C ,  p o r o s u s  p o p u l a t i o n s .

The success of our nroalel  ln being able to account in a consistent
fasl ion for the data result ing from the repeated nigl t  surveys of the
tidal waterways and their associated fresln"/ater complexes in the
Maninqrida area on the northern Arnhen Land coast,  anal to successful ly
predict  results of surveys, indicates that i t  would now be mole
revarding scient i f icaf ly to shi f t  our centre of stuat ies. I t  is
unlikely_that-a further 4 years, study on the waterarays in tlE tadingrida
area- would aald much to the picture gained over the pa;t  10 years.
Forthermore, the senior author (HM) ret i res from the Universi ty of Syatney
in 4 years'  t ime ani l  i t  is most impoltant that before that happens we
determine r"rhether one is just i f ied in extrapolat inq the conclui tons.
gained from the study of q- porosus on some 460 km of waterways in the
M a n i n g r i d a  a r e a  { T a b l e s  l  a n d  8 ,  I . i g s .  1 t o  5 )  ,  t o  t i d a l  s y s t e m s
elsewhere on the coast of northern Austral ia.  We bel ieve that on" aar,
do so, but this point must be tested and i t  wi l l  take tbe 4 vears to
d o  s o .

The Universi ty of Sydney Crocodi le Research Faci l i ty at  Maningriala was
closeal in Novenber 1983, after funct ionihg in this ;emote anal cost ly
area for some 11 years. Tron 1984 onwards our studi_es wi l l
on the water$/ays of the southwestern cul f  of  Carpentar ia (Monographs 12
and 13) using our excel lent researcb faci l i ty at  urapunga on the noper
River (page 440 Monograph 1).  we may also resurvey i  numuer of othar
important t idal  systems which we have not resurveyed since 19?9.

3. _LIVERPOoI-ToMKINSoN RMRS SYSTEM, JuLy 1-6 and ocToBER 13-18,1983

The 1983 surveys of the Liverpool-Tomkinson System (Fiqs. l  and 2) were
part icufar ly important because this was the f i rst  occasion, s ince our
research prograrnme commenced 12 years ago, that there have been two
c o n s e c u t i v e  ' d r y  w e t ,  s e a s o n s ,  t h o s e  o f  1 9 8 1 - 1 9 8 2  a n d  1 9 8 2 _ 1 9 8 3 .  T h e s e
coincided with the now famous El Nif fo weather pattern which drast icatty
changed weather condit ions in many areas of the wortd. The results of
t h e  s u r v e y s  a r e  s h o w n  i n  T a b l e s  1 ,  2 ,  3 ,  5 , ' 7  a r l d  a .

J .  . r  J U - L V  - t 9 d J  S U T V e V

We sighted a total  of  54 large aninals duxing our July 1983 survey {the
same nuriber as in July and october 1981),  compared to 69 on the octder
1982 one- On the Liverpoof mainstream we sighted 7 large animats tess,
o n  t h e  s i d e c r e e k s  7 1 e s s ,  a n d  1 l e s s  o n  t h e  T o n i k i n s o n  R i v e r  ( T a b l e  S ) .
This decrease was not unexpected- In the Appendix to the St.  Lucia
1982 paper,  we pointed out that the number of tarqe animals siohteat on
t h e  S y s t e m ,  d u r i n g  L h e  o c t o b e r  t c 8 2  s u r v e y ,  h a d  n 6 t  y e t  a e c r e a i e a  a n d
that this was largefy due to the latge animals entering the sidecre*s
of the Liverpool-Tofiikinson Systenr, probably on their way out. ADarentty,
as predicted, the exclusion from the System evantual ly dial  occur.  l fhere
dial  the excluded animals go?
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No overal l  increase in the number of large animals frequent ing the t idal
r traterways of Rol l inq anal Junct ion Bays (Fig. 1) was siqhted during the
June 1983 survey - in fact 3 less were seen (Tables 6 and 7).  E)<aninat i6r
of Table 8 also reveals that adal i t ional ly there may })ave been I  larqe
animals missing from the al ternat ive habitat  associated with the
Liverpool-Tomkinson system. Thus, what happened to the missing 15-21
larqe animals? On the basis of our model we must assune some are
probably missing -presumed dead- some may have entred the Blyth River
and sone may be temporari ly f requent ing the t idal  watenrays of the
Mil ingimlci  complex (Monograph 9, also see DISCUSSION later) -  one thing
is cel tain;  i f  the excluded large animals were in the process of
returning to swamp habitat  af ter octobe! 1982 -such as the Arafura and/or
sl l la l ler swamps- they could not have returned for long, because the
second 'dry wetr ensureal that the water levels were eventualfy just as
low as that which forceal them out in t}e f i rst  instance. Thus sonre of
the excfualeal animals were probably temporari ly f requent ing the Blyth-
cadel1 system and,/or the Mi l ingimbi conplex unt i l  f reshwater levels
rose suff ic ient ly for them to return to swamps- though this return
could be temporary aIso.

Tab]es 1, 2,  3 and 5 show the number of smal l  animals sighted during the
J u l y  1 9 8 3  s u r v e y -  A t  f i r s t  s i g h t ,  t h e  j u r n p  f r o m  1 7 1  s n a t l  a n i m a l s  ( 2 - 6 r )

s i q h t e d  d u r i n g  t h e  o c t o b e r  1 9 8 2  s u r v e y  t o  2 5 7  o n  l h e  J u I y  1 9 8 3  o n e , I o o k s
spectacular.  However,  nattets are not as good as they seel i -  of  the
i n c r e a s e  o f  8 6  s m a l l  a n i m a l s ,  T a b l e  l  s h o w s  t h a t  s o m e  ( 8 3 - 1 6 ) =  6 ?  a r e
i n  t h e  ( 2 - 3 ' )  s i z e  c l a s s .  I n  J u n e  1 9 8 2 ,  1 9 3  h a t c h l i n g s  w e r e  s i g h t e d
and frorn Table 8.4.1, l ronograph 1, one could expect some 452 or 87 of
t h e s e  t o  b e  i n  t h e  ( 2 - 3 ' )  s i z e  c l a s s  i n  J u l v  1 9 8 3  ( n o t e  t h a t  t h e  B l y t h -
cadel l  survivorship f igure was also obtained for a 'drY wet ' .  that of
1g'78-Lg'79J. This was approxlmately so with 83 being sighted. Ho^€ler
from our previous results one can expect a large fracion of the
i n c r e a s e  t o  d i s a p p e a r  o n c e  t h e  a n i m a l s  e n t e r  t h e  ( 3 _ 4 ' )  s i z e  c t a s s e s .
I t  is to be noted that for reasons unknown to us, but perhaps related
to fosses being greater dur ing usual wet seasons than alur ing 'alry wet '
o n e s ,  t h e  2 8 9  h a t c h l i n g s  o f  J u l y  1 9 7 9  g a v e  r i s e  t o  o n l v  5 1  s i g h t i n g s
i n  t h e  ( 2 - 3 ' )  s i z e  c l a s s  i n  o c t o b e r  1 9 8 0 .  u n f o r t u n a t e l y ,  w e  a r e  u n a b l e
to say how many {2-3')  animals there were in June-July of that year as
no surveys were made during that per iod.

F h o u s h  w e  i n c l u d e  t h e  l 2 - 3 ' )  s i z e  c l a s s  i n  t h e  s m a f l  a n i m a l s  i n  o r d e r
to alecrease errors in size est imation, the more meaningful  s ize classes
t o  c o n s i d e r  a r e  t h o s e  i n  t h e  ( 3 - 6 ' )  r a n g e .  T h i s  i s  s o  b e c a u s e  i t  a p p e a r s
t h a t  i t  i s  c r o c o a l i l e s  i n  t h e s e  s i z e  c l a s s e s  w h i c h  a r e  n o s t  s u s c e p t i b l e
to exclusion and loss from the t idal  wateiways; interact ions between
crocodi les general fy increase with size. Note hor"rever thai  caut ion in
requireal wh;n intertret ing alata for an individual s ize class or smal l
group of s ize classes because of inevi tabfe error in size class deterf i [nat ion'
6 n ; u n e  s u r v e y s  o n e  c a n  s o m e t i m e s  c l a s s i f y  a n i m a l s  j u s t  i n  t h e  ( 3 - 4 ' )

s i z e  c l a s s  a i  ( z - : ' )  a n i m a l s  t h u s  y i e l d i n g  t o o  l a r g e  a  n u n r b e r  o f  ( 2 - 3 ' )

a n i m a l s  a n d  t o o  f e w ( 3 - 4 ' )  o n e s  ( p a g e  3 3 5  b u t  a l s o  p a g e s  8 0  a n d  3 8 9
Monograph 1).

Examinat ion of Tab]e 5 shows that for the l iverpool-Tomkinson system,
t}1e number of (3-6')  animals sighted during the July 1983 survey nas
1?4, compared to 178 in June 1982 and 155 in october 1982- The number:
o f  ( l - 6 ' )  c r o c o d i l e s  s r q h L e d  o n  t h c  J u l y  l o 8 j  s u r v e y  L h u s  a p p e a r s  t o
have returned almost to the June 1982 survey f jgure. The number of
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(3-6')  anlmals sighteal on the Liverpool mainstream, km 3_60, was 59 in, lune 1982, 78 in October 1982 ani l  67 in. tuly 1983, on the sidecreeks
the number were 34, 28 and 35r and on the Tomkinson River,  km 17_73.?,
the numbers were 85, 48 and 71 respect iv ley-

Our f ie ld data enables us to analyse every sect ion of the r iver system
surveyed/ even down to fract ions of a km and we are able to fol low
changes on var ious sect ions of the \rate!.way. For instance, one coulal
easi ly see fron the October 1982 survey results that the iDcrease.
since the June 1982 survey, of  the 19 (3-G,) crocodi les siqhteat on the
Liverpool mainstream sect ions (mainly in the vic ini ty of t ;e mouth of
tbe Tomkinson River,  see Appendix,  St.  Lucia 1992),  probably mostty
came fron the mouth sections of the Tomkinson River and fronr m.rrqar,]*olo
Creek, where decreaseal nunbers were siqhted (Fiq. 2).  Likewise;
essent iaf ly the same phenomenon appears to have occuffed in reverse
when one coJnpares the october 1982 data with that of  the Julv 1983
survey.

one point which stanals out strongly from our data (Table 5) is that
the- Toftkinson River,  the present main breeding area of the Liverpool_
Todkinson Rivers System, is where many of the maior ctanqes in the
p o p u l a t i o n  o f  h a t c h f i n g s ,  ( 2 - 1 , )  a n d  ( 3 - 6 , )  c r o c o d i t e s  o i c u r .  T h e
nr)mber of large animals sigl ] ted on the Tonkinson has remained fair ly
constant since 1976. f i rst  hovering around the 20 f igure and then
around 24 since 19?9 with f luctuat ions up and alown on these. Changes
in the nurber of large animals sighted occur also on the Liverpool
mainstream and i ts sidecreeks and there is t i t t le doubt that s;me
large aninals are excluded from the System and later re_enter r t .
Since hatchl ing recrui tment on the Liverpool is very tow, the fact that
one sights over 60 (3-6,)  animals on i t  each year shows that these
must come larqely from the Tonikinson. Some of the snat l ,and especial ly
a n i m a l s  i n  t h e  ( 3 - 6 , )  s i z e  c l a s s e s ,  m a y  a l s o  t e a v e  t h e  L i v e r p o o t ,
Tof iJ<inson System (for instance see the results for Toms Creek,Tab1e g),
but the Liverpool-Tonkinson has a nunber of al ternat ive unsurveyeal
habitats (St.Lucia 1982),  such as the extreme upstream sect ion of tbe
To kinson beyond km 81.3 and numerous t iny creeks, for the aninals to
b i d e  a n d  t a k e  h a v e n  i n .  T h u s  a  s u b s t a n t i ; l  f r a c t i o n  o f  t h e  ( 3 - G , )
animals nisslng on the October 1982 survey may have never lef t  the
waterway, and these coulal  easi ly const i tute some of the addit ional 19
(3-6')  animals siqhted in July 1983 (Tabte 2) -  This picture t t i f fers
considerably from what is observed on the Btyth-Cadet- l  Fivers System,
whele both the small anal large animals have only very fimiteal alternati\Je
habitat  within the System and thus a large fract ion of the sub_adults
exc. luded fron the mainstream have l i t t ]e cloice but to leave the
System.

Fatchl ing lecrui tment on the Liverpool-Tomkinson over the ,dry wet,  of
1978-19?9 appears to have been excel lent,  with 24, 5 and 260 batchf ings
being sighted on the Liverpool nainstrean, sidecreeks and Tonkinson
River,  respect ively,  on the Juty 1979 survey. Fol lowing the ,dry wet '
of  1981-1982 there was again a major input of halchl ing with 1?8 being
sighted on the Todkinson during the June 1982 survey (Table 5).  Then
came the second consecut ive ,dry wet, ,  that of  1982-1983, anal one would
again bave expected heaq' hatchl ing recrui tment.  However this was not
to be. Why this was so, we do not know. Only 91 batcht ings were
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sighteil on the Tonkinson, but hatchling recruitnrent was up slightly on
th; Liverpool mainstrean where we sighted 27 on the JuIy 1993 surveY-
Could be that some of the females alo not nest each year,  or coulal  i t  be
that some nest more than ooce in a wet season? coulal  i t  be that food
supply ls the proximal factor involved? Perhaps the second consecut ive
'aiv wet '  resultei l  in a substant ial  decrease of avai lable foot l  and hence
sone of the females di t l  not nest s ince their  conal i t ion factor might
already be low at the onset of the seconcl 'dry wet '  season? This lpul l
not necessari fy be so at the beginninq of a f i rst  'dry wet ' -

We now return to a furthe! perplexing matter which we discusseal at some
length in the St.  Lucia 1982 paper.  This is the matter of nest ihg on
tbe Liverpool nainstream and the Tor&inson River.  Fron our capture
progranme of 19'73, L9'74 and 1975 lre know def ini tely that t lere were at
fe" l t  gZ, 34 and 60 hatchl ings on the l , iverpool mainstream alur lng those
respect ive years (Tables'1.2 to 1.4, page 59 Monograph 7) anal that on
the Tonkinson River there were respect ively 55, 53 and 10 hatchl ings.
In 1972 one of the authors (HM) sighted over 100 hatchl ings on the
Liverpool malnstrearn and 44 (2-3')  aninals were caught on i t  in 1973-
After one of the largest f loods ever recorded, over the 1975-1976 wet
season? very few hatchl ing were sighted -onty 19 on the overal l
Liverpool-T;mkinson system, during the July 1976 survey-lTable 5) '
Tbere;f ter 1ow lratcht ing recrui tment persisted unt i l  1979 hen 260
hatchl ings ant l  24 large animals were sighteal on the Tordkinson during
the July survey. on the Liverpool mainstream only 24 hatchl ing were
seeni however 29 large animals were sighted. Thereafter,  latcbl inq
recrui tment remaineal 1ow on both the Liverpool anal Tomkinson, unt i l
the 'al ty wet '  of  1981-1982 t then, dur ing the June 1982 survey, 7 hatchl ings
onty and 30 large crocoal i les were sighted on the Lj-verpool mainstrean

and_178 hatchl inqs and 2? large animafs on the Tordkinson. Essent ial ly '
we haCI a repeat of the above along the same l ines, over the second

c o n s e c u t i v e  ' d r y  w e t '  o f  1 9 8 2 - 1 9 8 3 .

The Liverpool mainstream has some excel lent nest ing habitat  {  Monograph
? ) r t h i s h a 6 i t a t  w a s  u t i l i z e a l  d u r i n g  t h e  e a r l y  1 9 7 0 s  a n a l  b a t c h l i n g
recrui trnent on i t  was equal to or greater than on the Tomkinson. The
i i"erpoor mainstream attd the tomki. t ton appear to contain roughly equal

numbeis of large animals. whY is the major habchl ing recrui thent now

taking place o.,  t t t "  ro*ki t .ot t  ralher tban on the Liverpool mainstream?

Why did_it  change? Again, has food supply sonething-to do with this

maiter i  could the food supply on the Liverpool have decrease'I ,  and

increaseal on the Tomkinson? I f  so, why haven't  the breeding animals
moveal froh the Liverpool mainstream to the Tomkinson? we simply 'Io not

have the answers to lhese quest ions and obviously consi ' Ierable further
research into breeding anal nest ing is inal iceted. The purely descr ipt ive

f ielal  natutal ist  studt stage of breeding anal nest ing is over '  Now the

hard quest ions should be researcbed.

3.2 October 1983 survev

Table 5 sunmarizes the results obtaineat forn the october 1983 survey

". i i " .  
f " t  the Liverpool-Tomkinson systen and the f i rst  seven entr ies

of Table I  show the ielevant data fo;  surveys of var ious associated

alternat ive habitats.
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On tbe Liverpool River nainstream anal i ts s idecreeks, the nunber of
animals sighted on the October survey was down on the nun Jer sighted
durr ing the June 1983 oner 7 hatchl inqs. 13 (3-6')  and 3 larqe aninats
were nissing, 10 of the missing 13 (3-6')  animals were from the
sidecreeks -

As in June, again the most important changes occurreal on the Tornkinson
River.  The nuf irber of hatchl ihgs sighted dropped form 91 to 40. a fal l
of  572. This is to be compared with fat ts of 452 and 24%, over the
same t ime periods, for the 1979 and 1982 survey ser ies respect ively.
However,  i t  should be noted that dur ing 1982 there l rere a nunber of
late nests on the Tonikinson River which hatcheil after the June survey
( A p p e n d i x ,  S t .  L u c i a  1 9 8 2 )  .

Tbougb the number of hatchl ings sighted fel l  steepty, i t  is interest i rq
to note that the nuniber of (2-3')  aninals siq}| ted durino the October
survey was only one less ol1 the Liverpool mainstream, oie more on rts
sialecreeks anal 6 less on the Tomkinson River,  than on the June survey.
The matter of high hatchl ing and very low (2-3,)  losses is consialered
again in our discussion of the Blyth-Cadett  results where the same
+ l ' i  h ^  h a ^ n a n a ^

The number of (3-6')  g.  porosus spotted was 18 less than on the , fune
survey and in aaldi t ion 10 (3-6,)  crocoi l i les were missinq on the extreme
upst lean km 73.7-81.3 sect ion of the r iver (Tabte 8).  ihe nulnber of
Iarge animals sighteal decreased also, f rom 24 to 1'7.  This is the
largest var iat ion between two consecut ive surveys, in the nunaer of
large animals sigir ted on t})e Tomkinson River,  s ince 1978-

on the overal l  Li  ve rpool-Tomk ins on System there was a decrease from 121
t o  6 3  h a t c h l i n q s ,  f r o m  8 3  t o  ' 7 7  ( 2 - 3 ' ) ,  L ' 7 4  t o  I 4 2  ( 3 - 6 ' ) ,  a n d  5 4  t o  4 5
large animals- In aaldi t ion. on the atternat ive habitat  (Tabfe 8) tbere
was a decrease from 45 to 19 smal l  animats; al l  of  the 25 misslng
a n i l l \ a l s  w e r e  i n  t h e  ( a - 6 ' )  s i z e  c l a s s -  T h u s  ( 3 2  +  2 6 )  =  5 8  ( 3 - 6 , )  a n d
9 large animafs are to be accoirnted for between the June and October
1983 surveys. undoubtedly some of the 58 (3-6,)  aninals joined the ranks
of the missing -presumeal dead and host of  the renainder probably took
refuge- as appeared to be the case on previous occasions- in the
inaccessible sect ions of the Tor,kinson River (upstream of km 18.3) and
in the numerous unsurveyable t iny creeks. Of t ]1e missing 9 large
crocodi les, 7 were missing from the Tonkinson and the decrease was spreai l
fair fy uni formly over i t .  A number of tbese ? missing animals are 1ike1y
to be upstream of km 81.3- 1\{o adal i t ional farge animals were sigbted
on Tom's and Maragul idban (km 3?.8-42.5) creeks and 3 adalt t ionat ones
o n  t h e  e x t r e m e  u p s t r e a m  L i v e r p o o l  R i v e r  s e c t i o n ,  k m  6 0 . 0 - 6 6 . 4  ( T a b t e  8 ) .
Thus, there is no problem in account lng for the 9 large animals missingt
they appear to be st i l l  in the System but excluded to the al ternat ive
habitat .  This matter also highl ights the importance of compartng lesults
for equivalent survey seasons, that is,  breeal ing anal non-breeding versus
non-breedlng periods whenever possible- For exampfe, october -November
surveys should. i f  possible, be compared with other October-Novenber
surveys and not June-July ones.

I t  i s  i n t e r e s t i n g  t h a t  t h e  i n f l u x  o f  b o t h  ( 3 - 6 , )  a n d  l a r g e  a n i m a l s  i n t o
the Liverpool-Tomkinson System fot lowing the ,dry wet,  of  1981-1982
was almost total ly dissipated by the t ime of the October 1983 survey
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when the nurdber of (3-6')  animals sighteal was only 9 rnore than in octder
1981 and the number of large anirnals was in fact 9 less- So far,  the
outcome of tbe 1981-1982 and 1982-1983 'alry wets'  contrast with that of
the 1978-2979 'dry wet ' ,  when the number of large animals sighted on the
System estabf ished i tsel f  at  a level of  around 54 farge animals rather
tban 40 $ihich appeareal to be the level before 1979 (Table 5).

3. 3 Arci&-fc3r--9vqrv-L!e]{

rn f igure 6 l re have plott .ed, using Tables 3 and 5, the nunber of (3-6') ,
Iarge and their  sum (3-6')  plus farge, or (  )3 ')  animals siqhted on the
13 surveys of the Liverpool-Tomkinson Rivers System over the past 8
years- As is evident frorn our populat ion dYnarnics moalel  and as
m e n t i o n e d  p r e v i o u s l y ,  t h e  m o r e  i m p o r t a n t  s i z e  c l a s s e s  a r e  t h e  ( 3 - 6 ' ) ,
la lge and ( >3') .  A plot of  sma11 and non-hatchl ing crocoal i les can be
al istorteat because of temporary var iat ions ar is ing from the input of
(2-3')  animals after a heaEr hatchl ing recrui tnent year as after the
' d r y  w e t s '  o f  1 9 7 8 - 1 9 ' 7 9 ,  1 9 8 1 - 1 9 4 2  a n d  1 9 8 2 - 1 9 8 3 -  T h i s  v a r i a t i o n  a p p e a r s
t o  s o o n  d i s a p p e a r  o n c e  t h e  a n i m a l s  r e a c h  t h e  > ( 3 - a ' )  s i z e  c l a s s e s .

I ' iqure 6 demostrates viv idly the process of dynamic change which \ , re
have come to associate with g- pglgEgg populat ions. any inf lux of large
and/or (3-6')  animals usualfy occurs in the May-earIy September period
anal any exclusion of such animals occurs largely i lur ing the breedinq
season arounal october- I t  is in this fat ter per ioal  that many large and
(3-6')  animafs appear to join the ranks of the missing -presirmed alead.
Aggressiveness between animals of al l  s ize classes, whether mating or
otherwise, appears to reacb a peak during the breeal ing season.

What can one say about the trend in t le number of (3-6')  animals sighted
on the Liverpool-Tomkinson Rivers system alur ing tbe surveys of the past
I  years? one does not require any esoter ic trend analysis to be c€rr ied
out to see that there has been but l i t t le overal l  c lange. we started

i tb sone 130 (3-6')  aninafs in July 1976 and endeal up with 174 in Julv,
and 142 in october,  1983 r. t i th substant ial  var iat ions in between. There
were 140 (3-6')  animars sighted durinq the october 19?? survey. The
t h r e e  s u b s t a n t i a l  i n c r e a s e s ,  o n e  i n  M a y  1 9 7 7  a n d  t h e  t w o  i n ; I u n e  1 9 8 2
a n a l f u l y  1 9 8 3 .  f o l l o w i n g  t l ] e  ' d r y  w e t s '  o f  1 9 8 1 - 1 9 8 2  a n d  1 9 8 2 - 1 9 8 3  w h e n
the animals l rere concentrated onto the t idal  waterways, haal disappearet l
by october 1983. we are unable to say whether the 'dry wet '  inst iqateal
increases consist  purely of aninals or iginaf ly recrui teal  on the Li \rerpool-
Tomkinson System or whether animals reciui ted or iginal ly in such places
as the Arafura Swamp are included. we bel ieve the former to ]argely be

I 'ol lowing the 'dry wet '  of  1978-19?9 t}e number of large animals sighteal
increased spectacular ly,  f rom the 40 siqhted on tbe JuIy 19?6 and
september 1978 surveys to 74 on the Jufy 19?9 one. However by the
October survey of that year the nur'Jrer had dropped to 58 and t]]en r€fiained
closely the same for the 1980 anal 1981 surveys, the october 1981 survey
revealed 54 large aninals.  Fol lowing the 'dry wetr of  1981-1982 there
was an inf lux of tarqe animals again but not qui te to the same deqree
as in 19?9t the June 1982 survey revealed 67 larqe animals and the Octcber
one, 69. unsurpr is ingly anal as al iscussed previously,  tbere was a
alecrease from 54, insteaal of  an increase in the number of large animals
sighteal on the Liverpool-Tomkinson System on the July 1983 survey. This
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was followed by a futther atecrese of 9 farge aniroals; 45 were on the
October 19 83 survey.

Comparing equivalent survey seasons, JuIy 1976 with , f ,uly 19e3 yields
an incjease of 44 {3-5')  and 14 large animals anit  compa;ing October
1 9 7 7  w i t h  o c t o b e r  1 9 8 3  s u r v e y s  y i e l a s  a n  i n c r e a s e  o f  i  ( 3 - 6 , )  a n i m a l s
on.ry,  ano lo jarge ones- OBVIOUSLY THE EXCLUSTONS AND,/OR I,OSSES OI,
ANTI4ALS IN ALL SIZE CIASSES HAI'E TO DATE NEARLY EOUAILED THE INPUT.
It  should be stressed that the faxge size classes are includei l ;  that
they also suffer substant ial  excfusion and/or losses for we knolr  fxom
our recapture work that sone (3-6')  ani lnals do enter the large size
class and yet the overal l  number of large animals sighted lncreases
marginal ly on1y. However the eviatence does indicate that some t4 to
20 addit ionaf large animals are in the process of successfuf ly
establ ishing a terr i tory in the Liverpool_Tonikinson System.

we have calculated rough est: imates for the exclusion and losses of
animals previously ( for instance Chapter 6 Monograph 1, St.  Lucia 1982).
These est imates can now be recalculated for the 

- l , i ;e 
rpool_Tomkins on

Systen usinq data from surveys nacle over t l te past I  y;ars.  One can
o b t a r n  a h  e s L i r a t e  f o r  t h e  m a x j m u n  a v e r a o e  p e r c e n t a q e  o f  h a t c h l i n q s
w h i c h  s u r v i v e  t o  t b e  ( 2 - 3 , )  s t a g e  b y  t a t < i n q f o r . " " i  y . " .  t h e  m a x i m u m
nurnber of hatchl ings sighted during the surveys of that ahd doinq the
same for the {2-3')  anirnals for each succeedi;q year anat div iding the
two f igures -  The maximum average percentaqe oi  hatchl inqs over thepast 8 years which reach rhe (2_3,) c lass in thus found io be 1256/699)or 37% on the Liverpool-Tomkinson System.

A broad est imate for the minimum percentage of (3_6,) crocoal i fes which
are excluded and,/or lost f rom the Systen ;ay be obtained by notrnq
{Table 5) that 130 (3-6')  and 40 larqe animats r ,rere siqhtea durin;  the
Jufy 1976 survey and that the octobe; 1983 

"o.\r .y 
. . \ r" i l "d a5 ]ar ie

crocodifes only.  Each of the (3-6')  animals of i976 wourd, i f  th;y
survived, be in the large size class by 1983 and hence t} le mlnlmumpercentage whlch have been excluded and/or lost (minimum because we have
assumed that al1 the increase or iginated from the t30) by October 1983
i s  ( 1 3 0 - 5 ) / 1 3 0  o r  9 6 % .  r t  i s  m o r a  u s e f u f  h o w e v e r  t o  

" " . i " i " , " r " " y .made in equivalebt per iods -  The ?able below gives the minirnum exclusion
and/or loss percentage for var lous rmpoftant cases-

I lowever one views the matter,  t le excfusions and,/or losses are very
higb. I f  one assumes that the ,dr:y wet,  ot  : .gal_lge2 and concentrateal
back into the Li  verpool-Tomki nson, pract icat ly al I  of  the surviving farge
aninafs or ig:nal1y recrui ted there -and none or igi .nat ing from elset i tEre_
then 69 to ?92 becomes the est inate for the missing _pr6sumed dead 3_6,)
anirnals.



SuFey Us€d Large (  > 6, )
l.4inifin-In u of (3-6')
ardir€fs excluded

ard/or lost

Jufy 1916

6cber 1983

130 AA

45 (130-5)/130 or 961

Jufy 19'76

July 1983

130 40

54 (130-14),/130 o!: 89x

July 1976

itrDe 1942

130 40

67

(130-21') /73o $ 19*

Octcber 197?

Octaber 1977

140 25

45 (140-20),/140 o!: 86x

octcber 1977

oct<ber 1982

140 25

69 (140-44) /140 or 692

4.1 ceneral

The eiqht-eent}l ard nireteentlt general suneys of tlle 811'th-Cade11 s)Etern (Figs' 1 and

,t-r ; ;  *J" in Julv anal october 198i '  rhese survevs have been carr ie ' l

" i r t  "" . t  
a span ot iO year.  anal are in ad' I i t ion to the 204 cal ibrat ion

J".""v"_"rr i . i  we rnaae l l  two 10 km sect ions of the water lray (Monograph 1) '

i i  i " 'no exaggerat ion to state that we are rather wel l  acquainted with

i i i " - . . . " i "  i id excel lent t ia lal  waterwav hich. is qul te di f ferent from

iire- r , ive ip"of-r"*r ins on system to the west of i t '  we were fortunate to

ft".r"-U"."' 
"Uf. 

to concentiate our study, of the dynamics of q' p94)e!C

i i i "r" i i i l "" ,  
- ;"  

tnese two di f ferent major t idal  ' raterwavs '  Eowever ' the

cost of the stualy in human tertns, in such a remote area-of Austral ia has

;; ;  ; ;y; ; ;  i^"qi" i ! r ;"  -aside rrom the sr isrv r inancial  aspect '  r t  is

unl ikely to be repeated.

our July 1983 survey of the BlYth-cadel l  systen l 'as in.some regards more

irp" i i i i t - i r ' ' i " , . , . , . r . i -  t t  was 
-fol lowins 

on two consecut ive 'drv wets' '

i l iscussed elsewhere ln tnrs paper and ;ur October 1982 survey had indicated

;; ; i : ; ;  z8 larse animals had'been excluded from the svsten between the

i" i"  
""a-o"a"l" t  

surveys of last year '  would we f ind an increase in t l re

nunber of large animals signtJi i  
' r l "a- 

tot"  of  the exchd-ed aninals returned?

i ' l - i i . r 1 " i  r i " ' a  r e t u r n e d ,  J t r e r e  l a d  t h e v  r e t u r n e d  f r o m ? . J f  t h e v  h a d n ' t

r e t u r n e d ,  t h e n  w h a L  h a p p e n e o  i "  l f ' " I n t  ' i 1 t t "  w e r e  t h e y '  i f - s t i I l  a l i v e ?

what about the (3-6')  
""r- .a" i i . ,  

woul ' l  the number sighte' t  be up or ' lovtn



and how voulal they be distributeCl throughout the System? Anat how woulalthe number sighted retate to the tvo co;secutive ' i",  . .r"_,
with the nunber of (3-6,) and -large. anim-als sishred i.  ah; 

";; ;r;L;.y=surveyed in June-July 1983? what about natchlinq reciui lment anosurvivorship on the Blyth-cade]I after t*o .on".6ol i , , .  
-;aiy 

wets,, wourait be up, down or remain essential ly steady? our .ru]y sui irey wouraprovi i le answers and,/or leads to most of thlse questioi_rs.

4 .2

on the matter of the 28 missing large aninals from the Blyth-Cadet l  inoctober 1982r nore that th€re haal b;en an inf lux of 28 1i ige animarsbetween the october 1901 and tbe June 1992 survey i t i t l " -Zf.  Is is nor irapparent that tbe inf lux l ras tr iggered by the inlervening ,alry wet,  ofr981-1982, when fal t ing water revels in iwamps, U"i i , - i . rd.  anal smaft ,s impfy forceal t }e crocoal i tes back ihto the t idat waterwi is _perhaps backt o  t h e  s a m e  t i d a l  w a t e r w a y  r r o m  w h i c h  t h e y  w e r e  
" ; i ; ; ; ; i i ;  

r e c r u i t e d .l n e  s a n e  e v e n t s  h a d  t r a n s p i r e d  i n  1 c 7 9  a f t e r  t h e  , d i y  w e t t  o f  1 9 ? 8 _ 1 9 ? 9 ,
I :  y : : :  : l : :  

& i t n e s s r n e -  a  r e p r a y  o f  t h e  t e ? o  e v e n r s  a f r e r  t h e  , i t r y  w e t .a L  l r 6 r - r y 6 z .  . t h e  r e s u l t s  o f  t h e  m a n y  s u r v e y s  c a r r i e d  o u t ,  e s p e c i a l l ythose of 1979 and 1982, fef t  no doubt that Ui, i r ,  i i r l " -""a-r3_6,) anntBtswere- enter ing and leaving the Blyth_Cadetl  System via the mouth of then.tyth Rrver.  We nc,.w bel ieve that the inf lux of 35 (3_5,) anal 32 largea n i m a l s - - a n a l -  e s p e c i a l l ] /  t h o s e  a n i m a t s  i n  s i z e  c l a s s e s  ! t S _ g , 1 ,  n o t  
-

e s p e c i a l f y  t h e  7 '  a n i r n a t s ,  T a b l e  1 _ s i q h t e d  i n , r u n e  l g i d  a n a  t n einf lux_of 28 large and 36 (3-6,)  aninals _especiaffy trrose aninals insize classes >(4-5,)  -s iqhted on the Blyrh-c;dert  dirr in!  ihe June 1982
survey were most ly crocoi l i les forceal out of  the Arafura Swamb fF. ids i
and 4) some 130 km by sea and river to the easr, r^,t, i.r, r, ia-ir5.i 

- 
.Eii""

as a rearing stockyard for them, and that tbese animafs ,""y-; ; ; . --__""
or iginal ly been excluded from the Blyth-cadelt  system -n 

"hi" t  
t rud b"". ,recrui ted. By t} Ie October 1982 survey, 28 large animals were nlssang

from the system, pract ical ly at t  of  theh from ihe downstream sect ions
ano tney must have Lravel led eastward for we did not s ioht an increasednumber of large crocodi les in the waterways surveyed to the west of theBlyth-cade11 or in the al ternat ive habitaL survey3d (Table 8).

T}ese animals we]]e probably on their  way back to the Arafura Swamp analotner minor freshwater complexes via the Mi l ingimbi complex of t idal
waterways. However,  a second ,dry wet,  inter;ened anat i t  is l ikely that
the crocodi les remaineal in rhe Mi l inginbi Complex and clyde River wait ingfor the usual wet season to raise th;  water ] lvels in the arafura Swanrp 

-

and.other smal l  swamps, I f  this is so, there wout i l  be nothinq to tr ig;er
an inf lux in 1983 of sub-adults,  both smal l  anat large, into the Blyth:-
CadeI l  System from the hypersal ine Mi l ingimbi ComptJxi  ,ary wets, coulat
b e  e x p e c t e d  t o  h a v e  l i L t t e  d i r e c t  e f f e c L  u p o n  a n i m a t s  f r e q u e n t i n g  t h eh y p e r s a l i n e  t i d a l  i . / a t e r w a y s .  o n  t h r s  b a s i s ,  o n e  w o u l d  ; o i  - " * - ,  * ^
f  . i n d  a  m a j o r  i n c r e a s e  i n  i h e  n \ r n b e r  o f  ( 3 _ 6 , )  a n d  r a r s e  i " , , " " i .  

- "  
t g i t " aon the Blyth-cadelt  sysrem during the July 1983 sur""! .  or. ,  the ot l ; r  hand,

i f  the crocodi les did return to the Arafu;a Sean.p ovei the ,alry wet,  of
1982-1983,-- then one migbt expect an inf lux of th;  animals again exctuded
trom i t .  However,  the results of our June_July 1983 surveys of the
Llverpool-Tomkinson (Tab1e 2) and of tbe water;ays of Junci ion and
RoIl ing Bays (Table 5) showed no major inf tux of cxocoal i fes into these
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s v s t e m s . F u r t h e r m o r e t h e l a r g e a n i m a l s s i g h t e d o n ' t h e l , i v e r p o o l l l B i r r s t r e a n
;, ; ' ; ; ; . r ; ; i ;  

" . i i  
i t "  mouth; dur ins the october 1e82 survev'  appeare' l '

; ; ; " ; ; ; - ; ;  i t ' " i .  d i" t t i l , t t ion near t ie mouth, to be on their  wav out of

i f r" : ;" i . r""v.  This was conf irmeal by the resufts of our JuIy 1983 survey'

,ri-r." . a"".i."" of 15 large animals was foun'l the tiverpool-Tohkinson

svstem- Hence i f  thete { tas substant ial  increase in the number of large

!i,i*"i" .lshi"a on the Blvth-caalell on the Julv 1983 survev then the most

iiil'ii".""iJ-;r tr,ese 
"''i.ar. 

woulal have to be from those 15 farse anirErs

;;; l ;a.a-i;"* the Liverpool-ronkinson svstem' rhese animals would

;;;;ii; .r'.o."'t.t the Blvth River mouth on their wav back to the Arafura

!r.*" . i ' ta hence might attempt to enter i t '  As can be seen from the

il l ' i ' i t"" i"" i l i i"  a' l i t i"-.pp!i ." to have been the case for 11 addit ional

i".a"-."f*"1. were sighte-dl one could tbus expect that the octobre 1983

:;;#";; ia-;; . ir  i ' i " t  most of this increase had ' I isappeared as i t  is

,iiiX3 ti:'in"t- ."V-"r it,".. aatalirional animals would be attowed to remain

in irr" i l rytrr-caa;I1 system, especial ly i f  they had originally been

recruited on the Liverpool-Tonikinson '

Foltowing the 'alr iest l tet '  on record of 1g7A-\9'19 '  we ful ly expecte' l  to

i i"a-i". i""."a hatchling recruitment on the Blvth-cadell  in 1979 '  Hcf,Je\€r'

*"-".r.-"" ipi l . .d to f i ;d that the nurnber of hatchlings sighte'I on the

ii . i . i 'a"i i i i - irr.  j . t t t .  rgls^=u.\/ev was onlv 123 (86 an the Blvth' 37 on

the Caatef, l j ,  compareo co 1/r (13? on the Blyth, 36 on the cadell) siqhted

ii i i i"q-ih"' i"". i9:s .,-t t . '"v (rabre 4), which fol lowed a normal wet season

*i i f t  i t" substantial f looding of che upstream nestin-g sections of the

wateretay. T})is was in contrast Lo vhat happened on the Tomkinson River

i i .ui.  
'sl  

where 260 hatchling were sighted during the JuIv 1979 survev'

c" par"a to only 1? sighted on the September 1978 one'

Thus already in 19?9 it  was evialent that even thouqh heavl '  f loo' l inq of

"."t i"q'-h.b'f t . t  
alnrost invariably let l  to the catastrophic. loss of r iverside

;;;4" i . i ;  down alurins the Janua;v-March period'non f loodins did not

""..". i . i tv 
inal icate ih"t i l t . . . .".c tratclf ing recruitment would fol low

i;;; ;- i i - i l" ; ; ; ;p.r, rt  .  rt  wis obvious that f loodins or non-froodins of

,, !" i .  
""" 

onlv-one of a number of important factors involved in hatchlinq

Th i sma t te rhasbeenb rough tmoresha rp l y i n to focusby . t he resu l t so fou r
i"""- j" ly 1983 surveys. Tn the section on the Liverpool-Tomkinson svstem'

".__af"." i= 
the surprising result of sightlng only 91 batchlings on the

;;di;; ; ;  durins t-he ;uri 1983 
",tt""v 

i= compared to.i78 hatchlings durins

A;-;; ; ;  rgszo',J {t" lr" s) ana possiure reasons for thls result '  .  ̂ rhe, 
wet

seasoh  o f  I 982 - I c83  had  been  a  ' d ry  weL '  as  had  been  the  one  o r

""a 
i i t"." had been only minor f looding on the upstrearn nesting sectlons

Ji-t i ,"-,r i t"t  .v al\rr ing both of the wei season' study of Table 4 for the

i iyi i i :c.a"i l  iv"t". . ! t . '  .at leis 
"pp""'  

even nore comprex' on the Blvth
piir". ." i t t=tt. l* a recoral I46 hatchlings were sighte'I- and yet on t} le

caalel l  River onfy 9 were seen. what htppened? why the sudden drop on

tir"-c.a"if  i i .r . t-. t  a the sudden increase on the Blyth mainstream? we are

"i!ui"-t"-"".*"; 
these questions satisfactori lv at present but believe

ii-t" i  irr.  level of avail ;ble food an' l  the condit ion factors of the animafs

i l ;-. ; ; ;  l" ' i""" i""a in a"t".* i" i"q whether. thev nest earlv or late in the

;; i  ; ; ; ;"t  and whether thev nest once or twice or even at al l  during it '
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As shown iD Table 2, t t |e nunber of smal l  crocoai i les sighteal,  increaseal
from 197 in Noveniber 7992 to 2Sa i l ]  July 1983- Howev;;  t ; rss ign i f i can t  a t  the  9sz  lever ,  cons is ted  o f  55  (2_3 ' )  . "a . r i y - i - i i_ i ; i
animals. one notes in Tabfe l  that the 111 hatchl inq" ; toht.a inN-ovenber 1982 appear to have yielded 9g (2_3,) animais by Juty 1983. Ontbe basis of hatchl ing survivorship studies maale on the ; lyth_cadelf
syst-en (Tab]e 8-4.1 Monograph 1) o;e would r ,ave 

""pec!ea;bout 
70x ofEne natchlrngs to have survived and hence to have only siq} l ted some ?8rather than 98 (2-3')  animals- On the basis of our mlaei ione miqht

expect to soon f ind a substant lal  atecrease ih the number of smal l  animalssighteal.  However in view of the record hatcht ing recrui tment on the
B l y L h  m - a i n s L r e a m  d u - c i n q  1 9 8 3 ,  f o t t o w i n g  h i g h  h a t ; h f i n q  l e c r u r t m e n t  r n
l e b z ,  t h e  n u m b e r  o f  s m a l ]  a n d  ( 3 - 6 , )  a n i n a l s  c o u l a l  b e  r e m p o r a r i l y
exaggerated. even further by the resu.I tant (2_3')  aninafs -  l towever.  the
i m p o r t a n t  s i z e  c l a s s e s  t o  w a t c h  a r e  t } l e  t a r g e  a n d  ( 3 _ 6 , )  o n e s .

A study of t l re distr ibut ionaf pattern of the (3_6,) animals on the Blyth_
Cadel l  System (Table 4) is of  interest anat again hiqhl iqhts further the
Clynamics of the si tuat ion. Though the numbei of (3:6,)  animats sighted
on the June and November 19e2 and Juty 1983 surveys remaineal esseniiutty
constant,  153, 154 and 160 respect ively,  their  di ; t r ibut ion on the ,ate;dt,
var ied great ly from survey to survey. This is further atel ineated in the
Table be1ow, where we }ave also included the at lstr ibut ion of large arfr6ls.
The km 0-20 sect ion is cal leal  the moutb sect ion of the Blyth and cqrtains
a l l  o f  t h e  m a j o r  s i d e c r e e k s .  T h e  c a d e t l  R i v e r  J o i n s  t h e ; t y r h  a t  k m  1 9 . I .
On -June and irufy surveys one normal ly sights a t igher density of (3_6,)
and farge aninals on the mouth sect ion oi  rhe Blyih River th;n on octdber
or Novenber surveys when the animats have been ei ther forced out of the
waterway or further upstream. On the km 20-49.9 sect ion, we founal dur ing
t h e - J u 1 y  1 9 8 3  s u r v e y  s o m e  2 3  ( 3 - 5 ' ) -  a n i m a l s  m i s s i n g  s i n c e  t h e  N o v e r d b e r
1982 survey. Howevef,  on surveying the mouth sect i ;n of the Blyth River
14 addit ional (3-6')  animals were sighted and on the cadel l  River t4
addit ional ones. This matter s imply highl iqhts again the alanger of
drawing conclusions about g. porosus poputai ions ior a whole waEerway
r r o m  r e s u . r t s  g a l n e d  o n  o n l y  a  p a r t  o f  i t .

S i z e  C l a s s e s ( 3 - 6 ' ) La rqe  (  >6 , )
Blyth River .ttnre 82 \ov 82 July P3 oct e3 ftrlle 8 Nov 8: July A: oct 83

hl 0-20

kn 20 49.8

Sialecreeks

Cadeu RilEr

52

13

36

5 1

9

34

10

66

4 1

43

r0

5',7

29

1 2

6

20

12

1 3

3

1 1

24

11

2

14

9

2

10

Totals 163 154 160 151 6 7 39 50 35
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4.3 october 1983 survev

This survey provitleal aalditional evialence for very consialerable movement
of animals between the various components of the river system. Examinaton
of the Table above shows that on the Cadel l  River,  the October sulvey
revealet l  9 (3-5')  animals fess than on the July 1983 one. From Table 4
one can show that 16 (2-3')  animals were ndssing also. On the Blyth
k m  2 0 - 4 9 . 8  s e c t i o n  p r e c i s l e y  1 6  ( 2 - 3 ' )  a n d  9  ( 3 - 5 ' )  a d d i t i o n a f  a n i m a l s
were srqhted. The above Table highl ights again the real istr ibut ion and,/or
excrusi ;n of animals in the (3-6')  and large size classes which takes
between the June-Jufy and october-Nove ber surveys. I t  also shows that
the inf lux and exclusion of animals occurs largely via the noutb sect ion
of i :he Blvth River.  However,  as discusseal ln the sect ion on Alternat ive
Habitat,  a smalf  numbet of (3-6')  and lalge anlnals appear to be forcet l
to take haven in al ternat ive habitat  dur ing the breeal ing season' For
instance, an adal i t ional 3 large ani l  2 (3-6')  animafs vere sighted on the

extaeme upstrean sect ion of the alyth River during the O,ctober survey
and p!oba61y includes the missing 2 large animals from the tm 20_49'8

sect ion- f ie same phenonenon was noteal in the october 1982 surveys '

T a b l e s  1 ,  2 ,  3 ,  4 , ' 7  a n d  I  c o n t a i n  t h e  r e s u l t s  o f  o u r  f i n a l  s u r v e y  o f
the Blyth-cade11 Rivers system. The results contained no surpr ises in

refat i ;n to the (3-6')  and large size classes and fol lowed the apparent
pattern for October-November surveYs. The consistency of this pattern

in 1982 and 1983 is indeed str ik ing. overal l  t lere was a ' lecrease of 9

i : - e , l  . " a  1 5  l a l g e  a n i m a l s  s i n c e  t h e  J u l y  1 9 8 3  s u r v e y .  T h e  9  ( 3 - 6 ' )

crocoal i les and 10 large animals were nissing from the mouth sect ion of
the Blyth River.  Recal l  that 12 addit ional large animafs had been

sighted on the mouth sect ion of the Bfyth during the JuIy 1983 survey'

Fuithermore, i t  had been postulateal tbat this increase may have lnclude' l
some of the 15 large animals whicb had been excluded fronr tbe Liverpool-
Tomkinson Systen -that these animals were probably on their  way back to
the Arafura Swanp, not having been successful  in estabf isbing a terr i tory
for themsetves o-n t t t i .  occasiott .  we predicted that i f  th is ' \ ' /as so, then

it  was highly l ikely that the aninals would also be excluded from the
Blyth Riv;r  by October.  our survey results support  this content ion and
th; missing 9 (3-6')  and 10 large animals are ei ther missing -presumed

aleaal or on their  way back to th;  Arafura swamp via the Mi l ingimbi compfex'

Our october 1983 surveys, however,  dial  not reveal any aaldi t ional large

animafs in crab, Anamayirra ol  Beach creeks ( in fact there was a ' lecrease)

to the west of the Blyth River nouth (Fig. 3 and Tabte 8) and no
at lal i t ional (3-6')  or large animals, s ince the June surveY, in Nqandadarxla
creek anal the Glyaie Rlver to the east of  the Blyth River (Fig'  4 and
T a b t e  1 ) .

In the al iscussion of the Liverpool-Tomkinson results we referred to the

s u r D r i s i n q l v  h e a v v  h a t c h l i n q  l o s s e s  ( 1 2 1  t o  6 3 )  a n a l  v e r y  1 o w  ( 2 - 3 ' )

i " . ' . " r  t 8 i  i o  ? 7 ) ,  l e t w e e n  i h e J L r l y  a n d  o c r o b e r  1 9 8 1  s u r v e y 5 .  D r e c i s e l Y

tfre sanre thlng occurreal on the Blyth-Cadel l  Systen'  -The nuniber of
; .a"hi i ;s s iq; tea decreased from i57 to 73 (a fal f  of  54% compared to

the fal l  of  1Oz to. tg?g given on page 391 Monograph 1) ahd the number of

1--: ; j  an;*af.  decreased irom 98 to 95 onlY- Even al lowing for errors

in size class est imation, these are start i f ing results '  wbY were there

. ip". i i r ly healY hatchl ing losses during the June-octuber 1983 period

fol lowino the second consecut ive 'dry wet '? why were there excee' l ingly
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Iow losses of (2-3')  animafs occurr ing at the same t ime? Are they scr lelsrrelated? ,Why were there very low hatahl ing fosses bet$/een November 1982and July 1983? f ie are unable to answer th;se quest ions.

4.4 A teh year overiew

: l^l ls:-.] y: g]pttgd, usins rLabtes 3 an.t 4, the number of (3_6,), rarser n e l r  s u n  ( J - b  l  p t u s  r a r g e ,  o r  (  ) 3 ' )  a n i m a t s  s i g h t e d  o n  t h e  1 9  g e n e ; a 1
surveys of the Bfyth-Cade1f Rivers System over th;  past 10 years. Theplot reveals in a dramatic fashjon the picture of a! .namic ctrange to whicbwe have referreal to so often, especlal ly wl]en discu;sing the ( l_6,)  andlarge aninals. Especiatty note ltre drairatic arop tel\,reSn rhe Septernber
a n d _ O c t o b e f  l o 7 7  s u r v s y s .  O n e  h a s  t h e  p i c t u r e  o i  a  c o u p f e  o f  h u n d r e d( r - o  i  a n r m a r s  w h i c h  a r e  t r e . i n g  a d d e d  t o  y e a r  a f t e r  y e a r  f r o m  t h e
t:c:y: tmelt  of  hat_cbt ings several  years earl ier and yet the nlmber of

srgf) ted remalEing constant or decreasing. The number of(r-o ,  anrmals srghtect on the t idal  waterway during the surveys of agiven year is at a maximum during the May _;ar ly S6ptember pei iod, t t re
non-breeding season when aggessiveness between ;nim;ls of a1I s ize cfassesrs ar a mtnrmum, anct is usual ly at a minimum during the breedinq season
arouhd the October period, \ , /hen aggressiveness bet;een t l le anima-Ls is ata rnaximum. The constant batt le which goes o:1 for the establ ishment of
a terr i tory leads to the exclusion, inf lux anat heav],  losses of the (3_6,)
animafs. But natters do not rest here for one sees essent ial ly the same
thing_happening with t})e farge abimats, many of which are st i t f  not
sexual ly mature. However,  as seen in Fiq. 1,  sone of these animats are
s u c c e s s f u l  i n  e s t a b l i s h i n g  a  t e r r i t o r y  a n d  h o t d i n g  i t ,  f o r  t h e  n u n i b e r  o f
-Laroe animafs sighted is increasing, the major Jump cominq after the ,dry
wet '  of  1978-1979 when sohe 32 large animals were iorced out of the dryinqfreshwater complexes and into the aidat waterway. these inrmars then bad
1lt t le c} loice but to f iqht for terr i tory- appaient ly sone succeeatei t-  Al for Enas appears to be superimposed upon a base, made up of sone 15 to 20x
of. the 1>3')  an- inals sighted ! . 'h ich ;ppear to be succelsfu] in establ ishing
a terr i tory in the wateruay without being exclualeat in the f i rst  instahce:
Ior example, we have just recaptured (on the Liverpool_Tomkinson) 2 largeanimals whiclr  were captured and markeat as hatcht in;sin 19?3 and 1975 andone of these animals was recaptured at Ure or iginai  capture si te anal the
ott ler only 1.8 km away from i ts or iginal  captu;e st te-

T'" /o,other animals captured or iginal ly in 19?4 were recaught in 1980 and
1981 only O-8 km and 1,5 km respect ivety from their  or iginal  capture si te.
Of course we cannot say where these aninals had been in the tntervenino
years- I t  appears that on the Blyth-Caale1l,  there has been a atecrease;
between 1975 and 1983, in the number of (3-5')  animats which could hotd
a terr i tory on the System (we do not use the 19?4 f igures except in
spe_cial  cases because the f igures of that year incluAe both cai tures and
sight ing of animals missed).  whereas in November 1975 the f igure was 1g3( 3 - 6 ' )  a n i m a l s ,  i n  o c t o b e r  1 9 8 3  i t  w a s  d o w n  t o  1 5 1 .  T h i s  i s  o p p o s l t e  t o
what appears to be happebing witb the 1ar9e aninals.  In November 19?5
t h e  n u m b e r  o f  l a r g e  a n i m a l s  s i g h t e d  w a s  1 4 ,  i n  O c t o b e r  1 9 8 3  i t  w a s  3 5  o r
an_increase of 21 ober the 9 years, or i f  one compares the September
1976 anal July 1983 numbers, the increase is 24. i t  aDDears as i f  there
were a set number of terr i tor ies or slots in the r ive;-system anal the
increasing of this number results in the 1oss of a very i r iqh fract ion
o f  L h e  a n i m a l s  t r y i n g  t o  s e c u r e  t h e s e  t e r r i t o r i e s .
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In the Section on the l,i verpool-Tomkins on ? r{e calculated the maximum
average percentage of hatchl ings whicb survive to the (2-3')  stage and
found the f igure to be 3?2. Doing the same fo$ the Blyth-cade1l,  for
t h e  y e a r s  b e t w e e n  1 9 ? 4  a n d  1 9 8 3 ,  y i e l d s  a  f i g u r e  o f  7 0 9 / 9 6 0  o ' ' 7 4 % '
Why is there a al i f ference by factor of 2? could i t  be related to the
faat that the nunlber of large animals in the 1- iverpool-Tomkinson was
generat ly grater than in the Blyth-Cadef l  over the peri-od? But then
itry ao t i re-"u. ler of  (3-6')  animals sighted in the B]yth-cadel l  appear

to have gone down bet i^ 'een 1975 and 1983 and yet the Liverpool-Tonrkinson
they app6ar to be about steady? Again e are unable to answer these

dif f icul t  'why'  quest ions and leave to future generat lons'

As for the Liverpool-Tonikinson we can give a Table showing various broa' l

est imates for the minimum exclusion and,/or loss percentages for the

{ 3 - 6 ' )  a n i m a l s .

Suwel' (3-6 ' ,) L a r q e  ( )  6 ' )
MininriTr ? of (3-6')
anima-Is excluded

anal,/or lost

Nc /€fiber 1975

octcber 1983

183 14

3 5

(183-21), /183 or 892

septdber 1976

Juhe 7982

171 26

6"1

ll'77 4I\ /I1'7 oE 17%

Jrme 19'7-l

J\me 1982
196

6'l
l1e6-A2) /196 or 'le%

Nolenber 1975

Novenber l9A2

183

39

l!83-251 /783 or 86%

octcber !9'7'7

Octcber 1983

158 22

35

(15a-1, /$A or 92%

I'rom the above Table one sees tbat for the Blyth-Cadel l  the minimun

excfusion anal/or lost pelcentage is very high also, general ly in excess
o f  8 O % .  A g a i n ,  i f  o n e  a s s u m e s  t b a t  t h e  ' d r y  w e t '  o f  1 9 8 1 - 1 s 8 ?  h a d

concentrat;d back into the Blyth- cade11, nearly al ]  of  the surviving
t i rge aninals or iginal ly recrui ted there -and none or iginat ing fron

els6where- then ?t to ?92 reconres the est imate for the nissing -presune' l

d e a d  ( 3 - 6 ' )  a n i m a l s .

5 .

The sunmary results
for t idal waterways
updated Tables 1 aod

1983 survey data
1) are shown in

from the reduced lrune and october
o f  R o l l i n g  a n d  J u n c t i o n  B a Y s  ( I i g .

6 .

OCTOBER 1-4, 1983 SURVEYS
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The fact that the 1982-1983
nesiisible rloodins trorrou,iX!'oi'iill Xi=.i3'iir.-_i8il Y::; Illl, r=perhaps ref lected in increased hatchl ing , . . . " i t . "" i ,  

- .1p.". . Iy 
o.,Nungbutqarri creek where 34 hatchlinq rtr'6." .;qht;d a,lri"n? trr. .rorr.surveyr the maximun number siqhted o; previoui ," ." ; t ; - ;"  t0.  Thesehatcht ins were concentrared mostty bet iveen km s ; ; ; - i ; ,  ; "  oo.rr"""creches were sishted anal i t  is l i ie ly tr1"t  f r , . . "  

- i . , " t" i i  
i  

" ."  
.^", , r*^^

from onty one or t ! r 'o relat ively succlssful  
"""4;-  

- ; ; i ; - ; ; "h; ; ; ; i ; ; ; "

were sighted on the October survey.

Hatchl inq recrui tment on the coomadeer River in June was 24, nuch tbesame as that found on June-Juty surveys after previous ;d.y I , ." . .  
" . .=or," ,1979 (29H), 1982 (1BH) and ocu;reat on- the same'seci i"n" 

"e 

-  
t f l .  watervay.

9l-- .1:__9.:g?..  survey,.33 harchl inss were sishteal i "ei ;u; ;ns that rheremay have been an addit ional input from one o; more late nests.

Four hatchl ing were sighted in TypE 3 Majar ie Creek in June, wheresporadic hest ing is bel ieved to occur (page 6t Monograph 5).  Nohat_cht ing were sig} l teal  on the october 
" ; . ; .y.  

N; '  ; ; ; ; f i r  i "g,  ro"."sighted on T! 'PE 3 Wuruooi i  creek on ei ther ihe t , rn.  oi  o" ioo.I .  
" . r . . r .y".Thus overat l ,  62 hatchl ih;s l rere sighted o" tr ,"  a-. . i . . i j ;s of  Junct ionand RoII ing Bays during or lr . r , rr . ,e survey and 48 on the October one.

are to be compared with the previous maxinurn number ofr y  n d E c n a l n g  s r q h r e d  d u r i n o  t h e  J u l y  1 9 7 9  s u r v e y  f o f l o w i n g  t } e  , d r y  w e t ,o f  1 9 ' 7 A - 1 9 ' 7 9  -

T h e  5 7  ( 3 - 6 , ) - a n i m a l s  s i g h t e d  o n  t h e  o v e r a t l  s y s t e m s  b o t h  d u r i n g  t t eJune and october 1983 survevs are to be compar-d with the 51 ane sigbteddurins the June and october 1992 and s6 and'60 ; .  a;"  j ; ; "  and ocrober1981. surveys, respect ively.  Ttus there has been f i l i fe-o.,eratr  cf ,angein the number of (3-6,)  animats sighted durinq the i" . i  i ' " , ] r \ , .y",  o.may be seen in Table 6 there has been only t i i t te cf ,anqe since theA u g u s t  l o 7 5  s u r v e y  w h e n  4 6  ( t - 6 , )  a n i m a t s  w e r e . r € h f ; J : -  r h e  r o w  r t q u r e
?:_:3.Ig:  Iq76 rs probably accounre.t  for by the r ] ist" i i "  i - rooas of thewet season when the sea penetrated severaf k i tometres inlanat.Many of the smal ler animats l^ 'ould have been swept ." .y 

""a 
dispersed att h e _ t i m e -  T h e  n u m b e r  o f  ( 3 ' 6 , )  a n i m a l s  s i g h t e a t  a u . i " i  i g i z  i n c r e a s e a l

! o  1 9  a - n d  o n  t h e  J u l y  1 9 ? 9  s u r v e y  5 6  w e r e ; i s b t e d .  r i . r " , .  n o w  l i t t l edoubt that this.relat ivety hish number i"  
"" i """ i "a 

r" i - iy t i , "  ,e. i . " t
wet '  on record (19'78-I9'79) when animats in associated frei t rr+ater compfexeswere forced, by fal l ing water levets, to re_enrer tr ]"  i ia. t  systems. Aspointed out in the DlscussloN, we now bef ieve that some of the increasemay have been derived from the Arafura Swamp (howevei a substant iafnumber could also have been forced out of s;amps ,1e. i  i r , . -coornaae".River) and that a few of these animats nnay t-"" i ,  ret" i"ea to there by the
: l l "- : I_: l :  

June 1e81 survey- stu. ly of rable 1 shows that nearry ar1 ofr n e  a n l m a t s  c o n c e r n e d  w e r e  i n  s i z e  c l a s s e s  ) ( 4 _ 5 , )  a n d  t } ) a t  a s  w o u l a t  b eexpectei l  f rom our model not many animals in the (3_4,) . i r .  
"r .""  "" . .

The si tuat ion in retat ion to the large animals is somewhat di f ferent.
There was a major inf lux of larqe animals after the recorat ,alry wets, of1978-1979 and the most t ikely sources are the minor swamps of the
Goonadeer and the Arafura Swamp. As expecteal, the numbei of targe aninElssighted droppeal between the July l9?9 ana .r"rr"  fSef s;rveys, f rom 33 to
22 in June 1981 and then to 12 only on the october 1981 

" i , r""V. 
,qg"r"we bel ieve t lat  some of t }ese animi ls may have returned to the Arafura

Swamp and the large fract ion to the other.  associated freshwater comptexesfrom which they came.
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Fofloir inq the 'alry wetr of  1981-1982, there was alr  inf lux of large ar l i i6 ls

i i i "  t f r . - t ra. f  wai"tway. of Rol l ing and Junct ion Bays againt the nrhber

"fqht"a 
t t t . r . ." lng from 12 to 29 betveen the October 1981 and June 1982

i" i""y".  r f t .  nun;er sighted theD i l ropped marginaf ly to- 24,for the

o. i" l ! .  fgeZ survey anal to 21 for the June 1983 one- The october 1983

"".""y-."" ." f .a 
25'1arge animalst the 5 addit ional large animals could

i""f"i. tft. missing 5 iarge animals from Anamayirra, crab and Beach

ct""ir tr.uf" 8) oi anirnals from the Loverpool-Ton*inson system' Thus

it- ; ; ; . ; ; ;  i r rat ' rew i f  anv of the 1? addit ional large animals sishte' I

;; t;; J;"" 1982 survey h:d returned bv october 1983 to the area from

"ft i . t r  
t f t .y came. This is in keeping with the fact that the wet season

l i - idei- i6s: was again a 'drv wel '  ind hence the aninals would not have

been able to retur; to the area from which they were force'I to leave

oriqinaf ly because of faf l ing water levels '

our results show that there can be considerable adjustment between the

a wate.ways, ln the number of aninals sighted on them' Note the

;"; ; ; ; ; "  i iom e targe animals sighted on Nungbulgarr i  creek ' lur ing the

o;tober 1982 survey to onlY 2 large aninals sighted dur- ing the June

1 9 8 3  s u r v e y  a n d  t h ;  i n c r e a s e  f r o m  l 2  n o n - h a t c h l i n q s  s i g h t e d  i n  M a l a r i e

creek in october 1982 to 20 sighted alur ing the June survey'

The survey resuft  for the 4 waterways of Junct ion and Rol-I ing Bays over

i l .  p . . t - 6  y e a r s  { r a b t e  6 )  a p p e a r  t o  l e  i n  k e e p i n g  w i t h  t h " s e  f o r  t h e

"". ._. i i  
. " t3t""ys of our laaningridad monitor ing area (T€ble 7) '  that is

" 
;a; ; ;y,  or malginal lv increai ing, number of (3-6')  animafs accompanied

u.,  . r ,  . i to". .^t  i icrease in the nu;ber of large aninals si-ghte' l '  comparing

i i ra l"s i t ' " t  1975 survey re6ufts with those of June 1983 (see sect ion on

t h e  L i ; e r D o o l - T o  k i n s o n  a s  t o  w h y  n o t  o c t o b e r  1 9 8 3 ) ,  o n e  f j n d s  t h a t  t h e

i " " t " . = . -  i  
"  

- i f t .  
n ' r t l e r  

" f  
( 3 - 6 ' )  a n i m a l s  v / a s  1 1  o n l v  a n d  t h e  i n c r e a s e  i n

i . .q" i " i . " t t  was 9 -a relat ively targe increase- however -note 
that on

lhe-octoter 1981 survev onIY 12 large aninals vere sighted as in 1975'

i t"t-ir '" igzs .,r.,,"y 
"i. 

maae in Auqust). rhe ratio of. (3-6') to rarse
j"i.. i"-"pi".." to ie aecreasing but there are. substantial f luctiations '

""" i .""t. 'a^ 
l".""se of the relatively small numbers involved and the

ii i lusion of Majarie and wurugoij  creeks, both rYPE 3 systems'

6. ALTERNATI!'E I1ABITAT

surveYs

A hel icopteiwasuseal for ferrying the survey boat an' I  staff  to these two

; " ; ; ; ; i i ; - ; ; i " i  " i . . t .  
( F i q . - 2 ) .  w h e n  B e a c b  - c r e e k  

( r ! 2 ' 2 '  k m )  u a s

"ir i "" i .a 
alur ing 1982, 6-crocoai les, 3 (3-6')  and 3 large were sishte' I  on

tbe Julv survev ancl r  t5-o /  animals on the october one (Table 8) '  The

i r . " " "  i , f - i " " . ' z ? ,  1 9 8 3  r e v e a l e d  ?  c r o c o d i l e s ,  6  ( 3 - 6 ' )  a n d  o n e  l a r g e

"r i . i i ,  

- l r t"= 
i r t"  

"uml"r 
s ighted on the ' tune 1983 survev was back to

i i . "" i ' t i t .  same nurl ]3er sightea on t l re Julv 1983 one' Note however that

i i tJ- . i r . -- . t i " . t "re of the animafs sighted r^ras di f ferent '  indicat lns

t i i " t  
""  

.  animals may have lef t  the creek and others had entered i t '

r" i i r ' " i '  
"" i i i . "" .  

for 'consialerabfe movement of animals (albei t '  the

i"iultt" i"""i;;a are slnall) into and out of the waten'av was sained from

the october 10. 1983 survey when the number sighted had dropped back to

z i : -o ')  anim.ts.  almost the same again as the nuniber sighte' l  on the

October 1982 survey. That the animals are moving in and out is also

inal icatei l  by the f ;ct  that nearly al l  s ight ings are in the f i rst  800

metres.
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lhe syrlrey of AnamayiEa Creek ((V.3 km) on J-une 28, 1983 resuLteat inthe siqhtlnq of 16 crocodlles -exactly the sanre 
"u.l" i  

i f , . t  was sighteatduring the previous two surveys of 1942 -quite 
" 

. . .r" ir." i i"  coincidence-
Tl".:+,_"_:.:"::!:: 9f !h: aniriars was e (j-6,) ana i i"iq. i, Jury, 11r J - o  /  a n o  )  I a r g e  i n  O c t o b e r  1 9 8 2 ,  a n d  1 0  ( 3 _ 5 ' )  a n d  6  i a r g e  t n  J u n e1983. our survey of october 11, tses revealea a'" i """ i t iJ" only,  5 (3_6,)
and large ahimals.

Thus 13 animafs are missing frorn the_two creeks, 9 (3_6,) and 4 large,since our \lune survey. What happeneal to them?

6.2 Toms Creek, Julv 1 and October 13. 19g3 survevs

We made our f i rst  systematic survey of Tons Creek lqig- 2),  a hypersal. idecoastal  waterway with a surveyable length of 8.9 km, in igZe ana t f ,enannual ly thereafter unt i f  le79 (st .  ru; ia 19821 .  oi  l i i . - i i \ r .  previous
surveys, no survey revealed more than 2 non_hatcht ings, unt i l  ;ur resurveyi n  J u I y  1 9 8 3  w h e n  6  a n i m a - L s ,  5  ( 3 _ 6 . )  a n d  o n e  t a r o e  6 n "  * " r . . r - " * - ^( rab le  8 ) -  on  rhe  oc tobe r  to83  su rvey  4  c rocoa - t i , - j i  

" . i .  " i q r , i .E ,  

- . iZ_ : . f ,
(4-5,) and 2 (6-7,) animats- Thus To;s creer is 

"" i i"" i tv- 
frequenteat bya smalf nuniber of i t inerant animals, moving in ana oui Ji ' tne l iverpool_Tomkinson System.

6.3 crab creek, June 25 anal october 20, 1983 surveys

This 3 km hypersarine coastal creek (Fig. 3) was surveyed in Noveniber r9B1and asain ln october 1982- Two rarqe ciocodites ieo tei, 
->7,) 

r^,"."sisb!9d. gn the f irsr survey anal one crocoaltte (Eota,l ;  aurins trre second
?:: _(T:b19 9l: r l .  survey of June 1e83 asain revJareit 'z Jlocooires@w /o  ,  o - t  t  ano  on  rhe  Oc tobe r  one  we  s igh tea l  2  an ima ls  (5_6 , ,  EO)6 , ) .Thus as.far as q. porosus are concerneal, Crab Creek appears unimportant;i t  provides a temporary haven for several (3_6,) i"a-i irq. 

-.nir"f.  
o"fy.Whether these are animals which were excluded from the Bli th or theL j verpoo.I systems we are unabte Lo say, however tr," iai i l i" ts-tf l"-more1 ike l y .

6 .4

A hel icopter is used ro dain access to the 4 km long Cadel l  Big Bi l tabong,f e r r y i n g  s u r v e y  b o a t  a h d  s r a f f .  T h e  b i l t a b o h g  t r i q .  i i - ! r " =  r i r . ts y s t e m a L i c a l l y  s u r v e y e d  o n  J u t y  9 ,  1 9 8 2  w h e n  i  g -  i o r o " , j s  u , e r e  s r g h t e d ,3 Eo.-one )7'  and a (3-4) animat (Table 8).  o" t i , i - i " iE::o,  1983 surveyo n l y  3  c r o c o d i t e s  w e r e  s i s h r e . t ,  o n e  s o  > 6 ; ;  
" " ;  

a d _ d t  
- ; ; d - ; " e  

( e _ 1 0 ; ) : .
r h e  o c t o b e r  9 ,  l q g . l  s u r v e t  r e v e a l e a t  3  a n i m a t s  

" q j i " , ' . - - i i _ ? , f , ( 7 - 8 )  
a n d(Eo  >6 , )  .

survey of Cadel l  cardens Bi l labong on tbe night of  July 10, 1983 yiefded3  c r o c o d i l e s .  a s  i t  d i d  o n  t h e  O c t ; b e r  r S a Z  s r i r v e y .  W . ' . i q h t " a  Z  t a - S , tand one( XO >6')  aninafs. On the survey of October 22, 1683 rre sighted3 an ima ls  asa in ,  a  (4 -s , ) ,a  {s -6 , )  . "a  
"  t ro  t ; ; t - - - '  

- - -

I t  is evident that the caatel l  bi l labong nornal ly only contain smatl  rnl iL,ersof (3-5- ' )  and rarge animals excruded f iom the cia" i i -ni" . i .  These numbers
l : : , i : , \ : :p+"s with the observarion thar the avaitable rooa 

",rppry 
in theseo r - L . t a o o n g s  i s  q u i t e  l i m i t e d -  S p o r a d i c  n e s t i n g  a " . ,  p " . " i , - r " .  i n  t 9 ? 3  anumber of hatchl inqs were caughi in cadel l  c. ia""r-ai i tJ""g Ey aboriginals.
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6.5 Extreme upstream sect ion of Blvth- RivCf Ln 49iq-and bl l labono

ff i?612J4.5 , 'ulv 11-12 and october 23-24, 1983 survevs

The extreme upstrean secltons of the Rlytb River (Fig' 3) v'ere resuntel'ed

""-  
t f r"  

-" iqht 

" '  " f  
Juty 11 and 12. The results of the surveys are shown

in Table d- l lot .  how t}e number of (3-6')  and large aninals sighted

i l Z )  i n  o " t o U " .  1 9 8 2  h a d  r n c r e a s e d  f r o r .  t h e  n u m b e r  s i g h t e d  d u r i n g  t h e

r] i . " i """  j """  rsez survev (4) and how again on the present JuIv 1983

!r i" .v- i f r .  numler of (3-e')  and large crocodi les sighte' l  droppe'I  f rom

ii- i " ' r -  wrr". . .s alur ing the october 1982 survey 3 large crocodi les nere

r ight"a i"  the bi l labon; between km 60'6-64'6, dur ing the present survey

none were sighted-

As pointeal out in the st .  Lucia 1982 paper 6ucb variat ion. is predicted

il ;;;--;;;"i ind provides turther suppoit for our contention that sub-

" i" i t= 
. t"  beinq ; tc luded by the larger animals -especiat ly dur ing the

;; ;J id 
""" .o, ' l  

r f  the animals are not excluded completelv from the

;;a; ; . i ,  then as in the present lnstance thev are forced jnto less

aesiral ie habitat  such as the extreme upstream sect ion of the watelway'

i i " .  x* Ss to krn 59 the r iver is very rocky'  wit})  the breeding season

over,  the animals appear to again return to the main sect ions of the

fr . . i r l "q system. r i r-r t t rer supfort  for this view vas provided bv the

results of the october 1983 survey w:ren the number of (3-6')  and larqe

" " i . " i .  
= i q h t " a  h a d  i n c r e a s e d  b v  2  a n d  3  r e s p e c t i v e l v '  - A q a i r  

n o

ciofoaife."were sighted on the bl11abonq between km 60'5-64'6'

The sandy and snag-r idalen terminaf sect ion, km 60-66'4'  of  the Liverpool

xin. i  *" i "=t. .u. ,  which was not normal ly surveyed during prewious

;; ; ; ;y; ; - ; ;  survevea on three occasions durins 1e82 and 198:r and the

results for these surveys are shown in Table I '  A smal l  number of (3-6')

""a 

- i" iq" -  
i " i* . fs frequent this sect ion of the mainstrean ard i t  is to

; ;-" ;ae6 that the numl-er of tarse aninals siqhted was larser for both

of the October surveys than for the JuIy one'

6 . 7  G e n e r a l

some 75% of our survey effort  dur ing 1982 and 1983 was spent gaining the

I"?". t" . i r""  .n""" i "  iable 8, for t iose vears- However we bel ieved i t

was important to survey every bi t  of  babitat  r"e coul ' I  gain entry to '

" I i " . _  
i , " u t . ,  v e h i c l e s  a n d  a  h e l . i c o p t e r ,  r '  o r d e r  t o  e l i m i n a t e  t F '  € r i o u s

i # l i r i i i i i l= ' ; ;  io  . l ' " ' "  t "e  ra rqe  nurber  o f  apparFnt rv .  r i ss inqcroccd i res
; ; ; ; ; - ; -  e i  * " v  l "  s e e n  i n  r E b r e  8 ,  t h e  a l r a r n a t i v e  h a b i t a t  d o e s

i io. ' ia"- ." ."  inpircanr rcar inq stockvards for both laroF and smal l  anirEts '

i ; ; - ; ; ;  ; ; ; . ; ' ; i  a n i m a l s  i n v o r v e d  i ;  s n a l l  c o n p a r e d  r o  t h e  h u n d r e d s

* i = r i . q .  r t t "  o c t o b e r  1 9 8 3  s u r v e v  v i e l d e d  2 4 . 1 3 - 6 ' - )  - a n d  2 8 . l a r q e  a n l n a l s

; ; ; ; ; ; a  t o  4 8  ( 3 - 6 ' )  a n d  2 5  l a r q e - a n r n r a l s  s i q h t e d  d u r i n s  t h e  J u l v  1 e 8 3

;;"- :- ;" ;" ;"" ."  to rable ?, sho;s that of  al l  the (3-6')  and larse

.r i^" i"  
-" iq l t t"a 

during the october 1983 survey'  some 5% of tbe (3-6')

."a ZSz 
"f- tn" 

Iarge inimals I tere sighte' l  in the al ternat ive habitat '

6 - 6

7 .

This important hypersaline creek (Figs' 1 and.4) was f irst surveved on

;; i" i l : ;-  e; '  ls r-5' ana aqain on June i4, 1e?e when the universitv or

;;; ; ; ; ;" research v".=ei 
"a. 

used to qain entrance to the Mil ingimbi
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Complex of t idal  waterways (Monograph 9).  For togist ic reasons. wewere. unable t-o resurvey Ngandadauda Creek unt i l  ju. , .  of-rye t  
" twntcn lame a heltcopper was useai to ferry our survey boat anal crewto this TYPE 3 coastaf creek which has a navigavle i .ngi t  ot  ZO.S t . ,and a sidecreek at km 9.? with a navigable ] ;nqrh of iome 3 km.

It  was most important that we resurveyeal the creek this vear bothin June and October- Foltowing two co;secut ive ,ary weis ' , .our moaefwoulal  suggest that the creek shoutal  be act inq u. . ' f , i . , . r ,  to. .substant ial  number of both (3_6,) and large ;nimals excluded fromthe Blyth River and excfuded o! forced o., i  r ro.  1}, .  i iva. ai"" ._Arafura Swamp - Thus, i t  coutd be act ing as a laven toi-  some or trre28 larqe aninals which had lefr  the Bl i th aivei  lv t f r .  [ i rn" or o,_,.Novenber 1982 su!:vey (Table 2) _ probai ly on thei ;  
""y 

l . .x to t f r .
Arafura Swamp from which they had been e;ctuded or toicea out alur ingthe previous , i l ry wet,  of  19e1_1982. gornever anothei ;ai"  * . t ,lntervened and the animals t^rould essent j-al ly be ,caught;- in theMil ingirbi  complex and the clyde River unt i i  t t re wet"season of 1983_1984. I t  is f ikely that some of the animals on t f reir  rv iv back to the
Arafura Swamp had been recruited on the B1yth_cadeft syitem original1y.

T h e  s u r v e y  o n  t h e  n i g h t  o f  J u n e  2 6 ,  1 q 8 )  f u t f i l l e d  o u r  e x p e c t a t r o n s ,
30.crocodi les \ , /ere sighteal.  20 (3-6,)  and 10 1ar9e 

"" i^ i i ' " .  
s"."" . ,

note from Table 1 that of  the 30 aninals sighted 13 were Eo,
suggest ing t l rat  these animals were exceedingly wary and hence that a
: l s l  

f i : c L l g n  o f  t h e F .  h a d  p r o b a b l y  e n u e r e a  i t i  c r e e t <  o n r y  r e c e n t t y .
r n e s e  r e s u t E s  a r e  t o  b e  c o m p a r e d  w t t h  L h o s e  o f  S e p t i e m b e i  1 9 7 5  w h e n
r  n a L c h l r n g s ,  2 l 2 - 3 t ) , 9  ( 3 . 6 , )  a n d  5  l a r g e  a n i m a l s  w e r e  s i g h L e d l
and with those of the June 1979 survey, foi towtnq the record-,ary wet,
o f  - 1 9 ' 7 8 - 1 9 ' 7 9 ,  w h e n  1 0  ( 3 , 6 , )  a n d  1 1  f ; r g e  a n l m a l ;  w e r e  o b s e r v e o  l t a b f e s9 . 2 2  a n d . 9 . 2 3  M o n o g r a p h  9  a n d  p r e s e n t  T a b t e  1 )  .

Ngandadauda Creek was resurveyed for the second t ime durinq 1983 on
the night of  October 12. On this occasion 21 crocodites we.p <idhr-aa
I4 (4-6')  and 7 larget the nurrber of EO crocodites . ight.a-;r ; ; ; ; ; - - '
f rom 13 on the June survey to 2 onfy on this one, suqlest inq strongfy
that most of these animals l rhrch had entered the wat6iway by .rune iS83
had ei ther been excluded again or joined the class ,missind _ n.a<,,razl
alead' .  rhe fact thar no ad. l i  t i  onat- crocoat i  tes i"  rh" ia_6, i  

" .5- i ; ; ; ; "s ize. c lasses i . rere siqhted during rhe ocrober survey of the clyde ana
Bfyth-cadel l  and Li  verpoot-Tomki ns on systems provides support  for the
fatter.  The crocodites missing were from the nrouth and t i_e upstream
s e c t j o n s  o T  L h e  w a t e r w a y  o n _ L y -

The results of the two latest surveys support  further our conrentaon
that Ngandadauda Creek, which is a TypE :  waterway, is farqely
frequented by animats coming from other waterr\rays; such as_tha Blyth_
Cade11 System and the clyde River-Arafura Swamp; !rh. i  ch act both as
breeding and rearing systems. The creek acts ai  a temporary haven
and/or rear ing stockyard for sub-adults exctuded or f ; rceC out from
other systems, l ike those above, unt i t  the animats are abfe( p a g e s  3 9 ,  4 0 ,  L 2 2  -  1 2 4  a n d  1 2 5  M o n o g r a p h  9 ) .

We record here tr . ro important observat ions made during our last survey.
The_ measured sat ini ty sone 4 hours after tow water oi  t rq;n;adauda creek
a t , k m , 2 0 - 9 , t h e  t e r m i n a f - s u r v e y  p o i n t , w a s  g 3 o l 0 0 .  T l i s  i i  t o  l e  c o m p a r e d
wrth lhe measurement made at hiqh t ide on Creek C of the adetalde Riveri n  S e p t e m b e r  1 9 7 9  ( p a q e s  3 7 5 _ 3 7 ?  M o n o q r a p t i  t )  o f  8 5 o l O O .  F u r t h e l m o r e  a(4-5')  c.  porosus was srghred at km 2O.i  on ns."a. iJ"d. '  ; "eek where the

2 6 5



measurei l  sat ini ty was 78ol00. We have never before sighte' I  a crocodi le

i ; - ; ;a; ;"  as hypirsal ine as this.  The previous record was for a (7-8')

anlna1 siqhted_Ln creek c of the Adelaide River;  the measure' I  high t ide

""f l . i tv;as 
610100 anal the extrapolated lolr  t ia le value was 75'5ol00

(same referencie as above).

rn the early monographs (Monographs 3, 5,  6 and ?-) of  the ser ie of 17'

we stateal r6peatedly that our results inal icated that g '  oorosus appears

to toterate i typ"r"" i ine condit ions poorly an' t  that crocodi les tende' l  to

ieave highty i -r ipersal ine waterways. we were perple>(ed-by this matter

for a numbei of years. Holrever by 19?9 nurnerous addit ional observat ions

showeal that 9.  porosus in al l  s ize classes are able to toferate very

fr fon sal ini t fes, but probably for sbort  per ioals of t ime only that the

i i , i "  p. i i "a may be si ie dependent (paqe 380 Monograph. l)  - '  .s ince that

date iapl in ani c. igg discovereal f ingual sal t  gfands in both g'  Doroius'

.na g. 
' iofrnsto"f  

th; ;  providing a m.ihoa of gett ing r i ' l  oJ excess sal t '

rn aaaillEi-ie 
""w 

havl a nuch clearer unalerstanating of the 'Iynamics of

a. ; ; ; ; ; ""  populat ions and of the i t inerabt crocodi les. mostfv sub-adults '
; " . r t" t i t to ih;  hvpersal ine TYPE 3 waterways - Exclusion of some 802 of
i i ! - ." t -" , iuf t  croiodi les fron TYPE 1 t idal  waterway an' l  their  associated

freshwatet comPlexes appears to be the dominant factor involved in the

DoDulal inq of iYPE 3 watenuays- Tt inerant animafs are more 1ikely to

i .e_ excluaed fron TYPE I and,/or TYPE 3 waterways during the Septerber-

Noveniber perioal ,  the breeding season, when crocodi le interact ions bet$een

alf  s ize -1asse. .ppear to reach a maximum (page 457 Monograph 1) '  This

i i . "  i t ipp"".  to be-ihe period {hen sal ini t ies increase rapidlv in the

byper.ai ine TYPE 3 waterways. A {4_5')  crocodi le staying in water of
g! 'o/OO sau"i ty must be paying some metabol ic penalty;  a penalty he is

forced to pay to stay in the creek-

8. GLYDE RIVER-ARAI'URA SWAMP

The results from the survey of Ngandadauda creek on the night of  June 26

dictated that we resurvey the GIyaIe River anal afso make an aerial

i t " i i ""pt .r  survey of the Arafura swanp (Figs. 1,  4 and 5) '  I t  appeare' I

cruciai  that we do =o and resurvey in october,  i f  we were-to obtain a

*oie co.prert""sive Picture of what was haPpening to the (3-6')  and large

animals 
_on 

the northern Arnben Lanal coast,  fol fowing tNo 'dry l ret '

seasons- This meant re-arranging our 1983 survey schedufe and c\ ' ru) l icat ing

i"r t f r" t  t f t "  areaaly compl icatea l ;qist ics of our survey prograt ne'  The

Glvale River and the Arafura Swanp are some 150 km, by very rough busb
i; ; ;k,  ;" ;a of Manlnsr i . la.  Ftvi ;s in survev qear bv hel icoPter would

simply be prohibi t iv; ly expet ' t . i . ' "  and vehicutar access had to be made'

8 . 1  J u l v  ? - 8 ,  1 9 8 3  s u r v e v

Fol lowing the 'alr iest wet '  on record of I9 '7a-19'79, when many croco' l i les

had been forceal out of  tbe Arafura Swamp, we sighted during the July

t9l9 survey of the Glyde River 36 {3-6')  and 19 large animals compared

i" i r - i l - i i l  and 11 l l rge durins the septernber 19?5 survev'  Fol lowins

t ; e  t w o  ' d r y  w e t s '  o f  1 t 8 1 - 1 9 s 2  a n d  1 9 8 2 - 1 9 8 3 ,  a g a i n  w e  e x p e c t e ' l  t o

" ighi  
i  

""bi t ." l ia l  
nurnber of (3-6')  and large croco' I i1es in the Glyde

ni ier.  especial ly on both the mouth anal extreme upstream sect ions'  And

so i t  turneal out.
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As nay be alealuced from Tabfe 1, 73 (3-6') ,of  i rhich at least 35 were in
the (3-4')  s ize class, and 31 large animals were sighteal.  I .urthemore
there were 19 ar imals sighted on the kn O_5 mouth seat ion al ld the
major i ty of these were 1arge, 15 of the animals were sighteal between km
0- and 2, strobgly j -ndicat ing that they were ei ther ente; inq or feavihg
the r iver ( in fact t } le October survey indicates t ley vere enter ing th5
system). ?hree palrs of these large crocodi les were sighted inte;act inq,
that is.  one was in the water direct ly facing one up on tbe bank- On the
t e r m i n a l  k m  4 0 - 4 5 . 9  s e c t i o n  o f  t h e  r i v e r ,  3  h a t c l r l i n g s ,  o n e  ( 2 - 3 , ) ,  1 1
{ 3 - 6 ' )  - m o s t  o f  w h i c h  w e r e  i n  t b e  ( 3 - 4 , )  s i z e  c t a s s -  a n a l  5  f a r q e  a n i m a l s

were sighted. However on our helicopter aerial survey of the ;ame secticrl
of  the.r iver,  dur ing the day of JuIy 2, we sighted 7 large (sonre very
l a r q e , )  1 3 r ,  w h i c h  o n e  r a r e l y  e v e r  s e e s  a t  n i g h t  b e c a u s e  o f  t h e i r
walaness. probably qoing back to the alays of shoot ing) crocoal i les on the
last 2 km of the surveyable sect ion of the r i -ver,  th; t  is f rom kn 43.9
to 45-9. I t  is highly probable that most of these animals hai l  been forceal
out of the Arafura Swamp, because of the low water levels fol lowing on t \ro
consecut ive 'dry wets,.  During the JuIy 1979 survey of the clyde;e also
observed a hiqh density of crocodites on the mouth and upstrean terminal
sect ions (Fig. 9.59 Monograph 9),  however the overatf  nu;ber of animals
concerned was less than tbat s ighted alur ing the present survey-

The fact tbat the number of targe animals siqhted alur ing the July 19g3
survey of the cfyde River was considerably higher than ihe nunber siqbt€d
1n Jufy 1979 ( 31 versus 19) is not surpr is ing. The JuIy 1979 survey-
fol lowed on indnediately after t l re record ,drt  wet,  of  1i?8_1979 and the
crocodi les which had been forced out of the Arafura Swamp were spreaal
throughout_ the t idal  waterways from Arnhem Bay in the eait  to t t re <ing
River in the west (Fig- 1,  atso see DISCUSSTON) - On the other band, ihe
July 1983 survey fol lowed on two consecut ive ,alry wets'-  Examinat ion of
Table 7 shows that af ter t l1e 1981-1982 ,dry wet '  there baal been by July
1982 a major inf lux of 58 large animals into the monitoreal waterways of
t le Maningri i la area, f iom 105 to 163. Since most of these adat i t ionat
large anlmals bad been forced out of the Arafura S\ramp via the clyde
River,  one could expect,  as in 1979, the number of la iqe animals to have
increased in the Glyde River atso, over that in the pr;vious normal year.
By the t ime of the October 1982 survey, 31 of the aaldi t ional 58 larqi
animals had been excluded or were missing from the watelways of the
Maningrida area. Sone of t le 31 animals were probably in the class of
missing -presumed dead, l rhi le the remainder were on t} le ir  way back to the
Arafura Swamp via the Mi l ingimbi Complex of watenrays. But the secohd'dry wet '  of  1982-1983 intervened and i t  is f ikely ahese anirnals remainei l
in the Gfyde River and in the other waterways of the Mi l ingimbi Complex
over t} le wet season- fhus the G]yate River in July 1983 corl la t"  exiected
to contain r lot  only i ts share of tbe large animals or iginal ly excfuded
but also a share of the returning animati .  On tbis ba; is too, one \roufal
not necessari ly expect an increase in the numlcer of large animals sighted
on the clyde River during the october 1983 survey, for the animals had
already returned. An explanat ion along simi lar t ines can be given also
for the increaseat number of (3-6,)  aninals seen in Jufy 1983. rhe
possibi l i ty of  many further animals beinq excluded into the r iver from the
swamp after July is co!1siatered very snalt ,  because of the drying up by
July of the channel connect ing the r iver to the swanD.
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Two interest ing points ar lse from a study of the size structure of the
animals sighteal.  The Glyale River bas qood breeding habitat  (so does
the Arafura swamp wheD the water levels are up) and yet after a rdry

wet '  seasoh, when there could be l i t t le or no loss of nests dlue to
f foodlng, only 5 hatchl ings were sigbted alur ing the survey. Surefy
there must have been more? coulal  they }ave been cannibaf ized by t} |e
increased number of large crocodi les? And wlere did the 35 (3-4')
animals, shown in Table 1, come from? Dld they ar ise from normal
recrui tment on the Glyale? Tf they did, then there must bave been an
excel lent nest ing year over the wet sea€on of 1980-1981, which we know
had heavy f looding. Hence i t  is l ikely that host of  these {3-4')  crocodi les
come flom elsewhere -perhaps from the Arafura Swanp anal/or the Blyth-
cadelt system? The Arafura Swanp nrust be the more likely source for a
m a j o r i t y  o f  t h e s e  { 3 - 4 ' )  a n i m a l s .

we wish to emphasise again what we have been saying about the increase
in the number of crocodi les sighteal on the Glyale River,  dur ing the July
1983 survey. The increase has not ar isen front a major populat ion r in(rease
slnce 19?5, but again, as in 1979, prealominant ly consists of aninals
which wele alreat ly present in the freshlrater aCI which, because of the
'dry wet ' ,  were concentrated into the t idal  waterways -

We report  here an observat ion maale on July on the Glyde River at kn 35.9.
A (8-9')  dead crocodi le was sighteal midstrean f loat ing with belfy up and
the front hal f  of  the body missing. suddenly the corpse appeared to di \re
at which t ine we sighteal another (9-10')  crocodi le pul l ing on i t ,  ag)arent ly
in an endeavour to tear a piece off .  considering tbe concentrat ion of
large crocodi les on the Glyde, at this t ime, i t  is l ikely that crocoi l i le
lras ki f leal  by another ohe and that we were witnessing another case of
cannibal ism.

we carr ied out a dayt ime aerial  hel ic ipter survey of the Arafura swamp
(Fig- 5) on JuIy 2, 1983- water levels in the swamp were low anal with
the except ion of areas near old r iver courses, much of the swanp area at
present coul i l  not proviale babitat  sui fable for crocodi les. Pract ical ly
al l  of  tbe old r iver courses were conpletely covered by a hea! 'y of water
byacinths. However,  a number of deep bi l labongs along the olal  r iver
courses st i l l  had areas of open water.  These areas coulal  be expected to
bold concentrat ions of g.  !9p€.gg which haal not been forced out of the
sl /amp and into the Glyde River.  we sighted a dead (9-10')  crocodife with
a rear foot nr issing f loat ing on i ts back in an old Goyaler River bed anal
one (8-9')  animal in a large aleep waterhole, also part  of  an old r iver
b e d -

Surpr is ingly,  only one probable old nest was siqhted. I t  appears that
I i t t le nest ing took place alur ing the 'alry wet '  anal one may ask why. Bird
l i fe was very scarce and consisted mainty of magpie geese-

8 . 2  o c t o b e r  6 - 8 .  1 9 8 3  s u r v e v

The resurvey of the Glyde River on the night of  october 6 revealed 91
g -  p g - f g - q q , s  ( T a b l e  1 ) .  3  ( 2 - 3 ' ) ,  5 8  { 3 - 6 ' )  a n d  l 0  l a r g e  a n i m a r s .  T h e  5
hatchf inq siqhted on the i lu ly survey were missing as were 6 {2-3') .  13
(3-4')  and 4 (4-5')  anirnals- The nunber of large aninals sighteal xemaineal
essent iaf ly constant,  31 having been slghted in July.  The rat io of (3_6)
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to large animals alecreased fron 2.4 in July to 1-9 for the October sur\ ,s l ' .
These nurnbers are consistent lrith the predictions whicb could be made
on the basis of the populat ion alynamic model o\r t l lend in the INTRODUCTfON.
It  is to be noteal that,  as predicted previosusly? there was no inf lux,
since the , tufy 1983 survey, of  animals returning from the Mi l ingimbi
Complex to the Arafura Swamp.

The al istr ibut ion along the r iver of the 91 atr imals sighted di f fered
consialerably fron the , tuly survey when 11 large animals were sighted
on the kn 0-5 Rlor.th section of tlF ri\,ier. Cb tlle pr€sent su:veL cnly 6 large
anjrnal-s rdele siEhted cn this section, ho,rever tlE nlllber of larqe aninlals cn the
q)stream sections above lft 35 lncreased frqn 7 in July to 13 on ttle Octd)er suney.
Ttlis furttpr sr{)lorts our viev,r that scne of the animals which had been cn the kn
0-5 section ln July werE ncving bad( to the s\dan[). By Octcber thel' were waiting on
t*)eq)st.ream secCic'ns to re--enter the Ardfura Swafip aluring the fortnccnlng r,,et seascn.

I t  seems reasonable that the animals which had been forced to leave the
Alafura Swamp f i rst  were tbose which haal been exclualeal or iginal ly from
systems such as the Blyth-Cadef l .  One could expect animals hatched and
reareal in the Arafura $tanp to be the ones concentrated into the few
rernaining larqe bi l labonqs there. The exclualed animafs could be expected
to try to establ ish terr i tor ies in the system from whitch they had been
excludeal or iginatfy,  however in try ing to do so, some unaloubtedly Join
the ranks of the missinq -presumed aleaal.  Others could st i l l  be on their
way back, but the matter is very complex to unravel indeed.

Some 5 hours of hel icopter f fy ing t ime lrere used on October 5 and 7 for
carrying out an intensive aerial  survey of the Arafura Swamp. The swanp
water level had dropped further since the July survey and there ! /as a
mere tr ickle of f reshwater out of  the swanp into the clyaie River-
Downstream of the Gtyde River Crossinq at km 45.9, the r iver was alnost
total ly drained of water for servaf km at low t ide. only a few inches
of water were seen to tr ickle between the high exposed mud banks. Wtpreas
t h e  s a l l n i t s y  r n  J u t y  h i a s  2 4 o / o 0  a t  k m  0  a n d  1 o l 0 0  a t  k n  2 0 ,  d u r i n g  t h e
October survey i t  was neasured to be 34ol00 at km 0 and 20ol00 at km 20-
T n  f a c t  L h -  s a l r  n i t y  a t  k F  I 0  w a s  s t r . t J  5 o l 0 0 .

As during the July aerial  survey/no def ini te old nest were siqhted,
indicat inq that very l i t t -1e nest ing occurred in the swamp during the
' d r y  w e t s '  o f  1 9 8 1 - 1 9 8 2 - 1 9 8 3 .  O f d  n e s t s  w o u l d  h a v e  b e e n  e a s i l y  s p o t t e d

had there been any. The fai lure to nest dur ing the 'dry wet '  is przzl ing.
As \di l i  be seen short ly,  there were some 32 large animals concentrated lnto
the large bi l labong at OlaI Arafura and i t  is surrounded by some excel lent
n e s t i n g  h a b i L a t .  l a t l y  ! , / a s  t h e r e  e s s e n t i a l l y  n o  n e s t i n g ?

Twelve large crocodi les i rere sighted from the hel icopter dur ing the
day-t ime survey ( including one very ]arge animal,  14' ,  in old Arafura
Bi l labong) ,  10 in the open water bi f labongs and 2 trapped in olal  r iver
c o u r s e s ,  h e a v i l y  m a t t e d  w i L h  w a L e r  h y a c i n t h s .

The large anal strategical ly si tuatet l  bi l labonq at Old Arafura (Fig. 5)
was surveyed on the night of  October 7. This bl f labono, which has a
length of some 4.5 km, had some 2 km of open waterr tha remainder was
matteal very heavi ly with water hyacinths- Even the open area of the
bif labong was fr inged by a heavy matt ing of hyacinths. This bi l fabonq
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io ins the Goyder and GIYde Rivers and could be expected to contain anlmals
;oncentrated into l t  f ronn elsewhere in the Arafura swanp and which ha' I

not left via the Glyde River. Animals enterinq or leaving the s amp
woulal Dormally have to pass through it. Thus we expectetl to sight a high

concentrat ion_ of anirnals.  we rcere not disappointe' I ,  s ight ing 70 aninals '

the highest concentrat ion sighted by us during our 12,Years of research

o n  t r t " ' w a t " . * " y s  o f  n o r t h e r i  A u s t r i l i a .  w e  s i g h t e d  2 2  ( 2 - 3 ' ) ,  1 6  ( 3 - 6 ' )

and 32 ()6')  animals -a spectacular sight.  No hatchf ings were sighte' l '
a l l  the animals were in or near the edge of the l rater byacinthst some

of t t , .  1. .g" animals scrambleal f rant ical ly through the matt ing into the

open water 'when the survey boat approached the edge of the matt inq'

i -" i " . . i t i "qrv,  al l  except 4 ot : -h;22 {2-3')  aninals were concentrated
in the norih;rn balf  of  the bi f labonq anal this port ion of the bi l labong

contaihed only a few larger animals. we sighted 4 pairs of large ani l rEls

in the southe;n half  of  ihe bi l labong, al l  of  which were within a radius

of 5 metres. at  least 3 other pairs were sighted- These might have

Ueen .at ing pairs.  only one crocodi le was sighte' l  out in tbe matt ing

exienal"q 6ver t f re remalnaer of the bi f labong at the southern and northern

""ar.  
oi .  spot l ight woul i l  have pickeal up any eye shine to a ' I istance

of some 300 metres.

olal  Arafura Bi l labong was f i rst  surveyed by one of the autbors (HM) in

i i iy '1glz,  at  which aine the davt ime survey revealed one very large g'

por6sus )14'  and another animal (10-11') .  The night ime boat spot l ight

Ei i iSy.6veal"a 4 animals. t le )14'  aninal s ishted during the dav'  2

oi tre. ' f " .q.  and one (5-6')-  water hyacinths covered much of the bi l labd\q'

ind especial ly at  the northern and southert  ends, in 1972 also'  However

th" *" i .  
"" ."-  

t tot  as tbick then as at present an' l  theY f loated freely

over the surface of i t ,  pushed by the wind- our recor ' ls show that

Droqress could be made throuqh the matt ing using a 12'  f ibreglass dinghy

! ia ' .*" i  r  
-"" i l " . ral  

motor- Tfr is would not be possible in october 1983'

I t  sho\r ld be noted that the wet season of 19'7L-1'972 nas not a 'dry wet '

ant l  so there l tould not have been the concentrat ing process that we have

al iscussed.

How many non-hatchl inq g. porosus dial  the Arafura Swanp st j l l  contain

i"  o. t" i , " .  1983? we 
""" 

pEir t"pJqi""  an informed est imate based upon

lf t"  iesult .  of  our spot l iqht survey of the strategicaf ly si tuated rnajor

ui i f i f . "s in the swa-mp- t ie old Arafura Bi l labong' Takj-ng into cuFiderat icn

l fre temait t i . tg few open water bi l fabongs an' l  their  s i tuat ion'  the almost

; ;a" i- ; ; ; t  ; " ;" .  
" ' r  

tbe old r iver beds with a matt ins of hvacinths and

the low waaer level of the swamp. the number probably fafls somewhere

arounat 200 with 400 being a verY generous upper l lmai '

The afmost total  absence of old nests makes one wonder just how lTruch

breeal ing aloes take place in the Arafura Swanp and what fract ion of the

anlnrals are sub-adult  i t inerant from elsewhere'  There is l i t t le ' loubt that

; ; ; - ; .ai ;s . loes take place as evidenced bv the 22 (2-3')  animals

. i" i , t .a in ihe old Arafura Bi l labong- Apparent ly the adult  g '  Dorosus

"i ' i i .-ar"r"fi 
i*".p 

"..t 
mainlv du;ing normat or heavv r'ret seasons and

only rarely during 'alry wet' ones.
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9. DISCUSSrON

9 . 1  ' D r v  w e t ,  s e a s o n s

When Monographs 9 to 11 were wri t ten in 19?9. we had not yet completect
res\rrveying the t idal  waterways of the No!thern Terr i tory coast westof Maningriala and were not aware that the substant iaf  in lrease in tnenumber of.  non--hatch inq g. Fofosus sighteal dur ing the 1979 surveys, asc-ompareal to the nunber sighted on the 19?5 ones, was in fact a general
pbenomenoh on the t idal  waterways of the Northern Terr i tory coast and
appeareal to be connected with a special  event _the ,alr iest wet,  on
record. Furthermore, when the 1979 surveys were completeal,  we
interpreted t tre sat ist ical ty signi f icant (at  t le SSx' levei)  i . r"r ."""  in
, the number of non-hatchl ing g. g2I9€!C sighted, as indicat ing a slow
but important recovery on certain major sect ions of the northern
AustraliaD coast.. Wheo one analyses the sub_stantial amount of adaiticnal
survey date we have gat lered in the interveninq 4 years, i t  appears
that interpretat ion may have been overly opt imist i i  ar ihat t i ;e (Tbbtes
l  t o  / )  a n d  t h a t  t b e  a d d i t i o n a l  a n i m a t s  s i g h l e d  w e r e  a l r e a d y  p r e s e n t
in 1978 and per:haps earl ier,  but were scattered throughout var ious
associated freshwater complexes. A1l that the ,dr iesi  wet,  al i i l  was to
concentrate these animafs onto the t idal  waterways. As soon as another
usuaf wet came /  many of the aninals apparent ly ieturned from they came.

In "Aaldendum August.  1981',  pages 440,445 of Monograph 1, we discussed in
some detai l  the inf lux of large C- porosus into the t idal  walerways an
1979, which in some cases was accompani- by an increase (B1yth_c;de1l)
and, in,some cases by a decrease (East and Soutb Aff igator) in the nunber
of {3-6')  animals sighted. Comparison of data obtai ;ed on surveys atur ing
1978- and.eSain durinq 1979, for a number of rnajor t iatal  systems (_ea"f" iae, 

-

Bfyth-Cadet l ,  Llverpool-Tomki nson ,  East At l iqator,  South AI l igator.  West
Al l igator,  Wildman) establ ished tbat the maj;r  inf tux of animals took
pface between t l ]e 19?8 and 1979 surveys. Iurthernore, consialerat ion of
! I t"  9?!9 fof lowinq the complet ion of the t9B1 surveys. inal icateat that
the 1979 inf lux may have been due to the ,dr iestwea, on recorat and that
the number of (3-6')  crocodifes sighted on subsequent surveys baal returnei l
to almost pre 1979 levels,  whereas the number of ]arge animals sighted
r:enained at a higher tevet than previousty,  Update T;b1e 6.2-t t ,  page 14
Monograph 1. This ?abfe (present rable 2l  ,  wlr ich was further updatad
after our June and October 1982 surveys (Appenal ix,  St.Lucia 19Br),  alsoprovided some evidence that the rat io of sr i ; l1,  and (3_6,),  to larqe
aninals i . ras decreasing on tbe Bfyth_Cadet]  and Liverpool_fomkinson Rivers
Systems, though there were substant ial  f luct iat ions ln the rat io.  There
was evidence that an increase in the nuniber of large g. !9I9E!q sig}ted
on a t idal  waterway (often accompanied by an increise in-G_6,) animals
was .usual ly fol lowed by an eventual decrease in the number of smal l
and,/or (3-6')  animals counted. Furtbermore our data inat icateal that the
exclusion of sub-adu]ts,  voth in tbe (3-6,)  and large size classes
coincides with the breeding season wbich cotnmences iround the Sept ierber-
October perioal .  A11 of these observat ions and conclusions were an
keeping with our model and night wet l  be incorporate into i t -  I towever,
there l /ere a number of t roublesome points whicb remaineal to be resolveat.
qq qr lgt"  {ro[n Lhe St.  Iucia 1982 paper:  ,we suqsesLad that the commonr a c E o r ,  w h r c h  m a y  f a v e  b e e n  c o n n e t t _ e d  w i L h  t h i S - q e n e r a l  i n f l u x  o f  a n i m a l s ,
was-the exceedingly dry wet season of I9 '7 '- Ig. tg and the severe alrought
condit ions which prevai led unt i l  the wet season of 19?9_1980. Such
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conal i t ions might be expected to force any i t inerant animals in swanp
areas and semipernanent waterhofes back into the t idal  waterwaYs.
However we pointed out that there are a number of worrisome points
about this,  f i rst ly there are very few swamp areas in the vlc ini ty of
the Blyth-cadel1 System (certainly not enough to hold the nunber of
ar l imals invofveal)  and secondfy i f  the sub-adufts were returning from
non-TYPE 1 t ia lal  waterways elsewhere ( for instance the Mi l ingimbi
Complex, see Monograph 9) then whY would a very ilry wet season anal
severe drought conait ions tr igger the return of sub-adults to TYPE I
systems? In addit ion there were indicat ions of an increase, rather
than a Cecrease, in the number of non-hatchl ibgs sighteal in TyPE 3
systems in August 1979 (see tbe results for Majar ie and Wurugoi j  Creeks.
Table 1).  Flnal ly,  how does one account for the alecrease in the number
of large crocodi les ( from 74 to 58) spotted on the Liverpool-Tonrkinson
system during the october 19?9 survey (Table 2) t  where iLid they
disappear to? The missing crocoal i les couf i l  not have returned to tbe
fresbwater swamps and/or bi l labongs from whlch i t  was postulated they
haal come, for these 'i{ere even alrier in october than in June anal JuIy.
One is thus tempted to dismiss the 'drying up sr iamp anal bi l labong'
explanat ion for 1979. However,  the ]9al-1992 wet season along the
northern Arnhem T,antl coastline was again a dry one and again there has
been an inf lux of large animals into the Goomaaleer ( from 3 to 14),
Blyth-cade1l ( f rom 39 to 6?) and Liverpool-Torik inson (from 54 to 67)
Syltems (see the resutts for tbe June 1982 surveys in Tabfes 1 and 2).
The increase in the number of large aninals sighted on the Liverpool-
' lomkihson System was accompanied by a major increase of smal1 ( fron

1 6 5  t o  2 0 ? ,  s i g n i f i c a n t  a t  t h e  9 5 2  l e v e l )  a n d  ( 3 - 6 ' )  ( f r o m  1 3 3  t o  1 ? 8 )
animals. whereas on the Blyth-caale1l i t  was accompanieal by an increase
of {3-6')  animals ( from 12? to 163) only.  The nunber of sma1l ani tnals
remaineal co$stant -

In June 1979 the increase in the number of large animals sigbted (fron

23 to 55) on the Btyth-cadeI l  system was acconpanied by a signi f icant
increase at the 952 level ( f ron 221 to 2A7) in the number of snal l ,  and
a n  i n c r e a s e  ( f r o m  1 6 1  t o  1 9 6 )  i n  t h e  n u m b e r  o f  { 3 - 6 ' )  a n i m a l s  s i g h t e d -
However,  on tbe Liverpool-Tonkinson System this was not so -both t} le
number of smal l  and (3-5')  animals rernained essent ial ly constant.

Thus we ask what role, if any, do the dry wet seasons plaY in determining
the inf lux of smal l  and especial fy large e- pglggE onto the nain
sect ion of the t idal  waterwaYs?

It is to be noteal form Tabte 2 that on the second survey of the Liverpool-
Tomkinson System in 19?9. namely the october survey t} le number of large
animafs spottet l  had decreased (from 74 to 58),  but st i l l  was at a
consideraBly higher level than for the sePtenber 1978 survey when only 4C
targe animals ware spotted. The nunber of srnal l  animals sighted haal also
t lecieased, but not s i_gnif icant ly - from 152 to 136. For the Blyth-cadeI l
systern there was a simi lar occurrence, however the next survey, af ter
t i - re . lune 19?9 one, could not be made unt i f  October 1980; the drop in the
number of smal l  animals was from 2a1 to 249'  just missing being
s i g n i f i c a n t  a t  t h e  q 5 t  l e v e l '  .

The resutts of the 1980 survevs (Tables 1 to 7) indicated tbat the number

of animals on the t ia lal  waterways in the Maningrida lnonitor ing area
rernained fair ly stat ic except for the further exclusion, between tbe
. t u f y  a n a l  o c t o b ; r  1 9 8 1  s u r v e y s ,  o f  4 0  a n i m a l s  i n  t h e  ( 3 - 6 ' )  s i z e  c l a s s e s
form the Blyth-cadelf  System (Table 2)- Then came the 'alrv wet '  of  1981-
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1982 and aSain the inf lux, referred to above of (3-5')  anat farge animals
into the Liverpool Tomkinson and Blyth-Cadetf  Rivers Systems. The
distr ibut ion of the animals sighted lef t  l i t t te doubt thar for the Blyth_
Cadel l  Slstem, the animals were enter ing and feaving the system largeiy
throungh the mouth of the Blyth River.  you could sie the animals on the
mouth sect ions of the waterway in both June 1979 anat June 1982. In our
St.  Lucia 1982 paper we wrote: , iAs is eviatent form our discussron,
considerat ion of the survey results for the Blyth_Cadel1 System can be
ihdicat ive onfy as to where the f luctuat ing nuniber of smal l  and large
crocodi les disappear to and retum form. Most of these farqe c- Dorosus
are in the (6-8,)  s ize class anal thus are sexuaf ly immatu." 

-  
or- i  ui i -

sexual ly mature animals for i t  js known that females ale often ;exual ly
mature when reach the (5-7,)  s ize class (page 339 Monograph l ,  also
personal cornmunicat ion fron Dr- cordon cr iqg).  Tl le evide;ce suggests
strongly that most of these large crocodi les and a substant ial  f ract ion
of the excluded smal l  crocodi les teave and re-enter the Blyth_CadeIl
System through the moutl  of  the Btyth River- Those that leave, qo out
to sea and are probabfy lost or they travet along the coastf ine ui t i t
they reach anot ler t idat waterway to which t} ley gain entrance.

To the east of  the Blyth River mouth. the closest t idaf walerways are
those discussed in Monograph 9. Nganaladauala, Bennett ,  Darbi t ta,  Dj igaqifa
and Djabura Creeks, al l  TypE 3 or 2-3 waterways, and whlch provicte
excel lent rear ing stockyards for sub-aduft  and Jus mature q. porosus
referred to in our nodel.  Ho.wever to reach the f i rst  of  t lese r"rater ays.
Ngandadauala Creek, necessitates a sea journey of some 36 km and t t le
rounding of Cape Stewaxt.  This creek is afso Joined to Creek B on the
Blyth River by an open paperbark swamp anal crocodi les coutd move from one
to the other during the heiqht of  the wet season (page 39 Monograph 9) -
There is a very smal l  but dist inct channel jo ininq the two creeks-

When fast surveyeal in June 19?9, 39 large and 44 (3-5,)  animals were
sighted in the creeks above and since they are al l  TypE 3 or 2_3
waterways ? nearly al ]  the animals sighted must have been derived from
efser^there. The Blyth-Cadel l  System is probably one of the sources for

On pages 39, 40, 106, L24 ana I25 of Monoqraph 9 ue atso discussed the
probable source (s) of  the major port ion of those crocodi les frequent ino
Nganaladauda Creek and the remainder of the Mi l ingimbi Compfex, wl i ich
consists of ' lyPE 2, TYPE 3 waterways. Excluding t ie smal l  number of
animals which are aler ived fron within the complex i tsel f  and frorn
scattered semlpermanent freshwater bi t tabongs and smatl  swarnps brodering
i t ,  the two najor and nearest sources are the Blyth-Caatel1 River Systen
and the Glyde River System which drains the Arafura Swamp. Our 1979
s u l v e y  r e s u . I t s  s L r o n g l y  s u q g e s t e d  t t - a l  t h e  c l y d e  R l v e r  w i s  a c t i n g  a s  a
channel for q.  porosus enter ing and ]eavinq the Arafura Swanrp. On page
106 of Monograpl 9 we stated:

" E x a m i n a t i o n  o f  T a b l e s  9 . 4 3  a n d  9 - 4 4  i n d i c a t e s  t h a t  a t  l e a s t  o n e  h a l f  o f
t h e  c r o c o d i l e s  i n  s i z e  c l a s s e s  ) (  5 - 5 ' )  h a w  h : v e  b c e n  d e r i v e a l  f r o m
crocodites movins into the r iver ' i "r" . i ' "" i  ; ; ;  ; i ; ; " ; ; ; " .  s ince the
nearest TYPE I r iver systems are the Bfyth River in Boucaut Bay to the
w e s t  a n d  t h e  K a l a r w o i  R i v e r  i n  B u c k i n g h a m  B a y  t o  t h e  e a s t  ( F i g .  9 . 1 )  , i t
is hiqhly unl ikefy that crocodl les from those r ivers woulal  enter the
TYPE 1 C1lde River.  In fact as ! . re shal l  see in the Discussion of the
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overal l  Castfereagh Bay arrd Hutchinson Strai t  results,  i t  is highly
l ikely that some of the crocodi les in tbe >(4-5')  s ize classes spotteal
in th;  other r iver and creek systems in the Bay and strai t  were deriveal
fronr and through the Glyde River.  This reasoning feads one to conclude
that substant ial  numbers of crocodi les in size classes >(4_5')  are
moving out of the Arafura Swamp into (and some out of) t!,e Glyde River'
Fulth6rnore a fract ion of the crocodi les in these size classes recrui ted
from withj"n the r iver i tsel f  are probably also excludeal f rom the r lver
proper.  Thls would be in ful ]  accord with the picture we have
leviropea of the dynamics of the populat ions of c.  Dorosus (Monographs

That substant ial  nr.mber of q.  pglgElfg in size classes between (4-6')  are
probably feaving the r iver.  and some ln larger size classes enter ing i t '

is supported by our sight ing of 12 animals in these size classes
u.t" . ! i  i .  o a;d 1.2 ( i iq.  t -59).  we have surveyed most navigable t i ' la l

r ivers anal creeks in the Northern Terr i tory and this f i rst  occasion on

which we have sighteal such a concentration of q. pglg€.gq at a river

mouth.

I t  is to be noteal that the alensi ty of non-hatchl ings sighted during the

fglS .rr . . r"y was 0.61,/km, r ,rhereas i lurrng the 1979 survey i t  was 1'39lkm'

The increaae in the number of non-hatchl ing crocoal i les is hiqhly
signif icant (Table 9.45).  Not only is the Glyde River with i ts excel lent

ne;t ing habitat  helping to repopulate i tsel f  but the Arafura swamp is

helpin6 as wel1. rhe woolen River,  Hutchinson strai t  and the Mi l inginbi

crel t  iompfex are undoubtedty recipients of some of these croco' I i les '

r f , "  arafui"  Svarnp is probablt  funct ioninq both as rearing stockyar ' l  and

as a breeal ing system".

Anal on page 124 of Monograph 9, where we al iscussed the increased nuhber

of non-haichl inq crocodi les siqhted during the 1979 surveys of the

Mil ingimbi complex, and again al iscussed possible source (s) of  these

".o.oi i f "" ,  
we wrote: "es aiscussea previousfy,  the increase observed

o" in" c lva. River can be accounted f6r by reciui tment on the r iver ani l

by crocodi les enter ing the fast f lowing upstream sect ions of the r iver

iiom tle arafura Swami, vhere certain parts may act as rearing stocl<yards

anf others as breeal ing areas. some of these crocodi les pxobablY

al isperseal f rom the GlYde River to the other r iver and creek systems
surveyea. However,  i t  is most improbable t lat  crocodi les from the

erafula swamp and the Glyde River could account for the total  increase

i" t f t "  
"umb"i  

of  non-hatahl inq crocodi les sighted, special lv those in

" i r .  
. r u " " " "  ) ( 4 - 5 ' ) .  U s i n q  T a b l e s  9 . 2 4 ,  9 ' 2 5 ,  9 ' 4 A ,  9 ' 4 l A '  9 ' 4 3 '  9 ' 4 4 '

; : ;3; ; ;  g.sa 3"a makinq due-alrowance for tbe Eo classes (and sub-tract ins

the ? crocoal i les apotted on the addit ional 35.4 km of Bennett  Creek

*f i .h 
"r ."  

surveyed in 19?9 and not in 1975) ,  l te f ind the fol lowing

a"tount l . rg for l rocot l i les in size classes >(4-5') ,  where we show the

" u * l e i  " f - c r o c o a i l e s  
i n  t h e  2 - 3 '  a n d  3 - 4 '  s i z e  c l a s s e s  i n  b r a c k e t s :

19' l5

2 9  \ 1 4 )

1 9 ( 9 )

1 6  {  1 0 )

1 1  (  8 )

75  {41 )

274

797 9

Mi l ingirnbl area

clyde River

Hutchinson strai t

Total

63

38

2'7

( 1 5 )

\ 2 6 )
(  1 0 )

\ 1 2 )

154  (63 )



Thlrs there was increase of at  least 79 crocodi les sigbted in size
classes > (4-5') ,  this is more tharr a doubl ing in numbers.

Reference to r ig.  9.1 indicates that the Blyth-cadel l  Rlvels system
foim r, /hich some 80x crocodi l ies sighted in tbe (2-5,)  s ise clas;es
alur ing the 1974 survey were missing by 1979 {Monograph 1),  and the
Arnbem Bay Rivers (Monograph t l )  f ron !{hich sor,e gg% were rnisslng,
are the f ikely candialates from which at teast a port ion of these
crocodi les came', .

Further analysis of our extensive survey data obtained since l9?9.
and especial ly that of  the June and October surveys of 1982 and 1983,which
included the survey ar lal  resur!-ey of al f  rnalor and minor al ternat ive
habitat  (St.  Lucia 1982 and Tabfe 8) we could galn entrance !o,
suggests strongly that a substant ial  f ract ion of the INCREASED NIIMBER
of crocodi les sighted. not only on the Mi l inqimbi Conplex in 1979
and on Ngandadauda Creek and the clyde River in 1983, but afso on the
Blyth--Cadel1 anal Liverpool-Tomkinson Rivers during the 1979, IgA2
resurveys, were animals RETURNING from the Arafura Swamp. D<aninaticn
of Tab1e 8, sbowing the number of animafs sighted in atternat ive
habitat ,  avai lable for animals leavihg the TypE 1 Blyth-Cadel l  System
(r ' iq.  3).  indicates that even though this habitat  is f requented by
sonre animals excluded from the System, a substant ial  f ract ion of the
aDimafs must tnove eastward, rather than westwaral ,  alonq t le coast anat
move into the TYPE 2 - TYPE 3 warerr"rays of rhe Milingi;bi comptex anat
the Arafura SNamp prior to returning fron there to the System. In
\9'76, a 12'  male c-porosus which and been caught in 1975 at km 49.9 on
the Tonkinson Rlver and had a trasrni t ter f i t ted was siqhteat at the
mouth of Darbi t la Creek in the Mi l inqimbi Conplex, rou;hly ten months
later.  In June of 1983, a (5-6,)  animal was sighted stat ionary in the
water sonre 1 km from shore and some 5 kn east of  the Blyth River mouth.
Yet we alo know from our mark-capture-recapture studies of \9j3-I9.75
t} let  some of the sub-adults from the Blyth River move westward also,
for we recaptured a( 3-4,)  aninat south of Bat Is lanal in the Liverpool
River (Fig. 2) which had been marked in the Blyth River.  Holrever
the fract ion of t } le animals excluded from the Blyth River which move
westward and frequent al ternat ive habitat  such as Anamayir la,  Beach
ahal Crab Creeks (Fiq. 3),  rather tban moving eastward is unknown.
Perhaps this habitat  is ut i l ized more by aninals excluded from the
Liverpool-Tomki ns on System, but we are real ly unable to say. The
results given in Table 8 show that the nunber of crocoaliles frEquentinq
these smal1 hypersal ine coastal  waterways is relat ivety snl . t f l ,

A further important result comes fron our resurvey of Nganalaatauda Creek
in June 1983- This TYPE 3 creek ' . ras f i rst  surveyed in SeDtember 1975
u h p h  q  l ? - A ' l -*-v- -- , .nals were sighted in i t ;  on the resurvey
o f  J u n e  1 9 7 9 ,  1 0  ( 3 - 6 ' )  a n d  1 1  l a r g e  a n i m a l s  w e r e  s  i g h t e d ,  i n d i  c a t i n g
an inf lux of(  ! -6 ')  and probably sone di f ferent large anir iats into
tbis TYPE 3 waterway -most likely of aninals moving between the Blyth
River and Arafura Swamp. on the October 1983 surv€y 14 (4-6')  and 7
large animals were sighted, inal icat ing a foss of 9 animals. As
al iscussed in the Sect ion on Ngandadauda Creek, i t  is reasonable to
assume that on t l is occasion many of these shoutat be classi f ied as
missing- presurned dead.
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The si tuat ion in relat ion to the l , iverpool-Tomkinson System appear6
to be somenhat al i f ferent from that of  the Blyth-cadel l  system.
There is cobsialerabfe al ternat ive habitat  avai lable for sub-adults
exclualeal f rom the Liverpool and Tomkinson Rivers proper (St. l ,ucia

1982) -  r 'or instabcie, Morngarr i - ,  l lunqaralobolo, GudJerma and Tons

Creeks, which are part  of  the Liverpool-Tonl<inson Systern are each
T\PE 2-3 creeks and provide excel lent non-TYPE t habitat  for aninals
excluded -wj-thout them havlng to leave the System. Our results for

these creeks show that there is a f low of both smal l  and large
animafs into anal out of  them. There is other al ternat ive habitat  in

ai ldi t ion, such as the extreme upstrealn sect ions of the Liverpool and
Tonikinson rnainstreanE (Tab1e 8),  which we discussed at some length
in the st .  Lucia 1982 paper and in which we presente' l  evidence for
the upstream ternr inal  sect ions of the Tonkinson River act ing as

excef ient rear ing stockyarals for large and specialy smalI  animals'
afso there are numerous small pernanent anal semipermanent s amps and

bi l labongs and t iny creeks associated with the systen in wbich sub-

ai lul t  cr;coal i les c;uld hide- In addit ion there are the waterways of
Rol l ing and . funct ion Bays (I ' iq.  1) which appear to be frequente' l  by

.ni . . r i  t .o.  the Liverp;ol-Tomkinson system (paqe ?5 Monograph 7) as

wel l  as crab, Anamayirra ant l  Beach creek (Fiq. 3) which act as rearing
stockyarals also. Thus there appears to be t i t t le di f f icul ty in

a"couit ing for a substant iaf  f racion of tbe var iat ion in the number
of (3-6')  anlnals sighted on the Liverpool-Tomkinson sYstem'

I t  is not possible to do so as easi ly for the substant ial  var iat ions
in the numler of large animals sighted during the 19'19'  1982 and 1983
surveys (Table 2).  e study of the distr ibut ion anal var iat ion in the

number of large animals sighted on each individual survey sect lon,for
al l  surveys, auggests (but certainly does not prove) that perbaps one
half  of  t ie inciease of 34 farge animals siqhted in June 19?9 mav be

altr ibuted to animals returning from the extreme lerminal sect ions of

the Tomkinson River and the unsurveyable terminal swamp an' l  bi l labong
."ct ions ot Maragul ialban creek and perhaps of the ot}er snal l  creeks

as $ef l .  Elowever.  t t te di . t . i lut ion of the remainder of the animals on

the down-stream sect ions of the Liverpool River and t t le doltnstream
creeks suggests that the remainder of the increase may have been deriwed

from outside t le Liverpool-Tomkinson systen- This is especial ly so
for the apparent increise of 13 large animals sighted during the June

fsSz ;" ; !yt  an increase of 11 larga animals was sighted on the mouth

sect ion of the Liverpool River.  Rol l ing and Junct ion BaY waterways
r^rere not responsible for the increase sighteal in June 1979 and 1982'

for there weie increases ln the number of large animals sighted on

tho." 
"o.,r"y.  

as vrel f  (Tabfes 6 and ?).  s imi lar remarks apply to the

alecreases. Furthermore the same appl les to the Blyth-CadelI  System
and hence one is folceal to assume that some of the animals returned
from or to a substant ial  rear ing stockyard and breedinq sYstem - the

Arafura swanp.

The perplexibg quest ion of what bappend to the apparent 16 missing

tarqe ciocoai ies fron the Liverpool-Tonkinson system-in october 1979
muii  le con. iaereal again. I f  these animals were exclu' led by the t ime

of the octoberlg?9 survey, they certainly coufd not have returned to
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swamp habitat  - jncfuding the Arafura_ for sucb habitat  was even noredried up in October than in June. ?hus we are forced to surmlse that
large crocodifes excluded from theLiverpoot,  Tomkinson System probably
entered the Mi l ingimbi Conplex of t idal  waterways and reiurned to the
Arafura Swamp when the wet season of 19f9_1980 arr ived. The saneprobably occurred witb the 23 large animals exclualed from the Btyth_
Cadel l  System by the t ine of the October 1980 survey. r f  , "  to O"
stressed tbat we have no direct proof of this _we cinnot survey sucb' I  a r g e  c o m p l e x e s  c o n L i  n u o u s t y .

We thus now bel ieve that our or iginal  content ion (Monograph 9) l ras
correct-  The only reasonable explanat ion we are abte €o qive, which
i s  i n  a c c o r d  w i t h  t h e  o b s e r v a t i o n s  m a d e  d u r i n g  t h e  1 9 7 9 ,  i 9 8 2  a n d
1983 surveys fol lowing 'dry wet,  seasons. is i t rat  the Arafura Sr"ranp is
act ing both as a breeding system (alur ing normaf wet season periodsi
and as a rearing stockyaral  of  varying extent.  for sub_aalul t  crocodi les
from Arnhem Bay in the east to the King River in the west (Fiq. 1).
The B]yth-Cadel l  Sysren is a very impo;tant component of this:  During
a  s e v e r e  ' d r y  w e t ,  s e a s o n  a s  i n  1 9 ? 8 _ 1 9 7 9 ,  t h e  w a t e r  l e v e l s  i n  s m a l f
and large swamps fa11 drast ical ly and crocodi les inhabit inq Lhese
have no choice but to teave. They can only return to the t lc la1
waterways. both TYPE 1 anat non -TypE 1, and t l is tbey do_ as tbey at id
in 1979 and 1982. Mahy aninals frequent inq the atte;nat ive freshwater
babitat  must have come from TypE 1 t ldal  b;eeding syster is and hence.
as the swamps dry, some of the sub_adult  anl  mals 

-pr;bab 
ly return to

the t idal  system from whence they or lginal ly 
"amel 

th" oihers apparent ly
have to frequent non-. IypE 1 t idal  sysiems -;ven though temporari ly_
unt i l  they can go back to the swatnp rearing stockyara or a TypE 1
system- Sone of t ] ]e returning large animals appear successful  in
establ isbing_a terr l rory for themselves (and pi i t raps a fei{  of  ther  r - o  ,  a n r m a t s  a l s o j :  t h e  o t h e r s  a p p e a r  t o  b e  e x c l u d e d  y e t  a g a i n-and especial ly the (3-6,)  and sub-adult  large aninats_ on the
conunencement of the i rreeding season. When t l le next ,dry wet,  ar i ives
lrr  tnere nas been the usual \^ret season (s) in between so that the
animals could have returned to the swanps (s))  large anal sometimes(3-6')  animals again are excluded rrom Lhe swamps ;nd the deqree of
the. process must depend upon lust how ,atry,  the l ret  season is _upon
much the swanp water tevels fat t .  The \ ,rh; Ie process is superimposed
upon the normal exclusion anal re_entry of animals l rhich taies ptace
in usuaf years and whicb accounts for most of the sub-adut lc <i6?,+aA
in non-?YpE 1 systems. Thus, l rhether ,dry wet '  u""."n" 

" ."" t i ! ' '  

- ' -

proximal factor involved or not,  the1l are certainly associated with the
major inf luxes of larqe and sometimes (3-6')  animals sighted on t} le
t ialal  waterways during surveys made in June-Juty. af ter a ,dry wet, .
Thus 'dry wets'  appear to play a very important rote in the dynamics
of e. porosus populat ions -

An interest ing possibi l i ty which fol lows from t} le above picture or
n o a l e l  r s  t h a t  c .  p o r o s u s  m a y  b F  a b t e  t o  ' s e n s e ,  h o w  d r a s i i c  + r ^ a  ̂ r a F
in freshwater revets 

"' irr 
b;, for rhe influx of sul-"a"rts 

-r., jr-. i iJlav

occurred before the June surveys -perhaps before the Nater leve1,
which forces the animal to 1eave, is reached-
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a matter rrthich lsq6mss somewhat clearer on the above picture is why
the influx of large animals i.s sometirnes accornpanied by an Influx
of (3-6')  animals and sometimes not (see Table A.1 on page 422,
Monograph 1 anil Table 2). Though there probably is an interplay of
a complex set of  factors, i t  is reasonable to assume that large
animafs require higher water levels than smalf  animals and hence
in some years anal from 6ome swamps onfy the large alrimals are forceal
to leave. rn adal i t ion, tbe number of large an' l , /or adult  animals in
the t idal  waterway may also be a factor involvecl  (st . l ,ucia 1982)
-anal perhaps tending to prevent the (3-6')  aninafs from remaining
in the \ ' {aterway over the dry season (see Table 2, July 1979 survey
of the Li  verpool -Tonik i  nson system) .

9 .2

fn f ig.  8 r i re have pfotteal  using Table ?, the nr lnber of (3-5') , large
a n a l  t h e i r  s u m ,  ( 3 - 6 ' )  p l u s  l a r g e ,  o r  ( > 3 ' )  a n i n a l s  s i g h t e d  o n
surveys ove! the past I years of the l-i verpool-Tornkins on, Blyth-
Cadel1 ancl the 4 \ taterways of Rol l ing and ; Iunct ion Bay6. The
waterways of Rolfing anal ,f,unction Bays could not be sulveyecl every
t ime the Blyth-cadelf  anal Liverpol l -Tomkinson uere, thus result ing
in a nuniber of inconplete totafs.  These cases are referreal to in
the capt ion of Table 7 and certain correct ions are suggested-

Unsurpr is ingly the graph shown in Fig. 8,  largely mirrors those shown
in Figs- 6 anal 7 for the Liverpoot-Tonikinson and Blyth-cadel l
respect ively.  we refer the reader to the Overview sect ions for each
of those systems, for essent ial ly the same broad general  remarks can
be made here as were nade there. The number of large crocoaliles
sighteal on the overal l  Systems alur lng the surveys of 1976 was 83 and
th; number of {3-6')  aninals was 340. The number of both (3-6')  and
large crocoi l i les sighted then essent iaf ly held steady or even decl ined
slightly until June-iluly 1979 when there was a dramatic Jurlp foUor"ing
the ' t t r iest wet '  on recoral  of  197A-!9'79. By the t ime of the June-July
1981 surveys the number of (3-6')  animals siqhted was back to afnost
the sarne figure as in 1916 1347 versus 340) whereas the nrmber of
large crocodi les rernained at a higher level,  113 versus 83.obviously
a number of the returning large animals were being successful  in
establiEhing a territory for themselves, probably in the very water$aYs
from which they had been excluded, but many of their  less successfful
r j .vals were Joinlng the ranks of the missing -presumed deaal in the
process. Then came the two 'alry wets'  of  1981-1982 and 1982-1983.
Again there was an inf fux, this t ime of '12 

13-6')  and 58 large ai : inalst
3t2 (3-6')  anal 163 large animals (amaziDgly the number for 1979 bad
been 162) were sighted- Again substant ial  f ract ion of the increase.
especially for large animals could only bave been derived fron aninB]s
excludett  f rom the Arafura swamp. By the t i lne of the June-July 1983
surveys the nuniber of farge aninals sighted had dropped to 125
whereas the nuriber of (3-5')  aninals remained almost constant (392
versus 391).  Then came the expected alrop in numbers for the October
1983 survey when 350 (3-6')  and 106 large aninals l lere spotted-

obviousfy only a relat ively snal l  number of addit ional (3_6')  animals
rnay have been successful  in establ ishing a terr i tory for themselves
alur ing the 8 year perioi l ;  i t  is as i f  there were a fair ly alef ini te
nuniber of s lots or terr i tor ies on the water 'ways for the (3-6')  animals

An overview for the monitored waterwavs in tLe Manindrialaarea
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and the number anat size of those slots can vary dependling upon acomplex set of  factors of which food suppty is one-.  Of ioo.""  t t"(3-6')  anihals ut i t iz ing these in 1983 wlr l  not the sa;e animats
wich f i l led those slots in 1976. superimposeal upon this is the
increasingly aggressive behaviour of the ;ntmals as th;  october_
November period approaches anal the more aggresive behaviour of
the large animals tor,rards the (3-6,)  onel 

-durtng 
the Ureeafng

: l :  !1: t"r"  for_the targe animats is atong the same f ines. ccnparing
the surveys of July-September 1976 with those of June_,tufy 1983
indicates that an aaldl t ional (125-e3) = 42 larSe animals i . rad or were
wel l  on the way to establ ishing a terr i tory foi  themselves. Study
of Tables 4, 5 and 6 reveals that,  as expeateal,  those teir i tor ies
were in the-TYPE I wateruays. On the other hanat,since only 106
large animals were sighted during the October 1993 survey, at  is
apparent L}|at  a number of farge animals which hetd a ter l i tory in
the July 1983 period could not do so once the breei l ing season
cof iunenced. Again one must real ize that one is viewtnl  a highly
alynamic si tuat iont a large animaf may be successful  i i  totaing_a
teff i tory foi  only a l imited period, Even the larqest animals mav
eventual ly be deposed by younger and hore aggressi ie ones. This
cont inual batt le for the eventual r iqht to breed is documented for
many species. The losses involved during tbis process in the case
of g. porosus are start ingfy hig}.

What deterrnines the carrying capacity of t idal  waterway in relat ion
t9 9. opfpg-gE-? This is a compfex matter. obviousty the avail.biltty
of food, nest lng habitat  basking habitat  anal many l ther factors
are involved. The resutts presented in Tables 1 Lo 8 and the above
discussion of them make one woDder whether the t idal  nraterwavs
which we have been monitor inq in the Maningraala area have a];eady
almost reached tbeir  maxim\rn carrying capactty under present alay
condit ions. Or is i t  that the dynamics of th;  populal ion in such
that a major sustaibed increase in the number oi  l :_e,1 and large
crocodi les, and the change in populat ion structure from a alominance
in the number of (3-6,)  to a major dominance in t l ]e nurnber of tarde
a n i m a l s  ( r a t i o  o f  1 3 - 6 ' ) / L  < < t ) - p r e s e n t ,  i "  I " r , " i . " t i "  u - " f " "  . " a - '
very long term process. During this period, there is an exceeal ingfy
severe sort lng out process result inq in only a snal l  f ract ion of
highly successful  animals surviving. our results anal populat ion
dynami.cs Inodel based on them, provide strong evidence 

_t;  
support

this lat ter v iew. The fact that g.  porosus has been on earth for
some mil l ions of years and is superbty adatted to i ts environment
provides further support  for r t -

The above views imply that we do not believe that the tidar waErrays
ln the Maningrida area have reached their maximum carrying capacity
and furthernore tbat l re bef ieve that poputat ion numtceri  oi  40 to 200
years ago were far greater than they are today. Of course .vre are ln
a 'no wj,n '  s i tuat ion in try ing to prove this for no systematic sur\  s jr
work, that we have heard about,  was ever carr ieal  out or recorded
for C. porosus in northern Austral ia.  However the reports of ear ly
explorers such as Phit l ip parker Ring, Lort  s lokes, caalel t  (see
Monograpbs 4, 12 and 17) and many others, of  perhaps less repute,
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leave Do tloubt hatever in our mj.nds that g. plfgEgg numbers were

"i" i iy 
gt"" t . t  in the past than thev are at present '  No-rel iable

stat i i t ics are avai lable, but i t  is evident that tens of thousant ls

of animats were taken for thej ' r  skins alur ing the 1950's and 195o's

anal t l rere was a smal1 but viable industry during this perio ' l ,based

on crocodi les. That could not be true today. we must also give

strong crealence to reports to us by individuals such as-Hugh

ioU"i i .  i f " . ." t  managar of our Maningrida Research Faci l i tv and

pi lot  of  the universiy 's research airplane) wtro was- a pi lot  ' lur ing

i tr"  ls:g-tgEs wal and f lew numerous patrols along the northern

Arnhem Lanal coast l ine. He and his co-pi lot  saw hundreds of large

ciocoaifes fy ing on the beaches along the coast l ine and-used them

for machine gun target pract ice. This was recorded in let ters to

his no$'  wife;  Maidie. iodaY vou can f lY for davs and see no

"i"""ai f"  
gn a coastal  leactr-  the fact that most ly large crocodifes

weie . iqht€;a is easi ly unders tanalab 1e .  on the basis of our mo'Iel '

one can-welf  imagine ihat as the rat io of latge to (3-6')  animals

increases along ; i th a major increase in the nrmber of large

animafs, tne i icreasing c;mpeti t ion for gooal habitat  would lead to

tbe exclusion of big numlcers of Iarge aninafs. Li fe would also be

very tough and relai ively short  -even more so than to ' Iay- for nost

of the (  3-6 '  )  animals -

As we dial  for the Liverpool-Tomkinson and BlYth-Cade1f Systems' we

calculated for t le over;1I watef l rays monitored in the Maningrida

area, the naximum average percentage over the past 8 years'  of

hatchl ing which survive to the (2-3')  staqe and f ind i t  to be

eiA/$g4, 'o.  529^. rhe broad est imates for the minimum exclusion

u.,a,Zor fo"" percentages for the (3-6')  animafs are shown below and

ai" '  
" l t . i ""a^ ""  

lng f lb]e 7. Thus for the overal l  waterways we have

tr-en monltor lng the minimunr excfusion an' I ' /or loss percentage is a

v e r y  h i q h  8 8 % .  A g a i n  i f  l r e  a s s u m e  t h a t  t h e  ' d r Y  w e t '  o f  1 9 8 1 _ 1 9 8 2

haal con;entrated back into our nonitoreal waterways nearly al l  of  tbe

surviving large anirnals or iginal ly recrui ted t lere -and none

originat ing f iom elsewhere - tehn ?6% becomes the est imate for the

m i s a i n q -  p r e s u m e d  d e a d  ( 3 - 6 ' )  a n i m a l s -

(  3 - 6  , ) La rse  (  >6 ' )

r1 in .  z  o f  (3 -6  '  )
animals excluded

July, /sept 19 76

J u f y  1 9 8 3

3 4 0 8 3
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l 3 4 A - 4 2 )  / 3 4 o  a r  a A l

July, /sept 19 76

Jwe/J]uIy 1982

3 4 0 8 3

1 6 3

(  3 4 0 - 8 0 ) , / 3 4 0  o r  ? 6 1
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On the basls of the results above, i t  is smal l  wonder that the
popufat ion of g.  porosus appears to be recovering at a very slow
rate and that i t  may take many decaales to recover _i f  ever.  In
fact,  one may ask legi t imately whethei the populat ion is
alreaaly below a cr i t ical  level,  f ron which i t  cannot recover.
We do not bel ieve this is so, but i t  is one possibi t i ty sr€gested
by the results.  One thinq that cont inualfy impresses us is the
snal lness of the numbers we are ateal ing with- The variat ions we
are talk ing about are measureal in tens, not bundreds or thousands,

The results of the ten years of systematic anal careful l r /  recorded
surveys speak for themselves. I t  is no exaqgerat lon to state that
no one is more surpr ised by then than lre are but we have f inaf ly
reconci l ied ourselves to them. In 1972 wben the ban on the
export of crocodile skins and products was imposed by the Arstralian
Government at the request of one of us (HM) and cotrunercial  hunt ing
grounai to a halt  -more because of the paucity of crocodi les than
because of the ban -we fel t  very conf ldent that given a decade or
so of protect ion, Austraf ia could again Iook forward to a subtant ia- l
crocodi le skin industry- We were further encouraged alur ing tbe19?0,s
by the apparent very rapld recovery in al l igator populat ions in tbe
southern States of USA. Dui ing that per iod i t  was cfaimed by the
refevant wi ldl i fe authori ty that the at l igatoi  number haat increased
f r o m  s o m e  4 5 0 , 0 0 0  t o  ? 5 0 , 0 0 0 .  A n  a l l i g a t o r  s k i n  i n d u s t r y  s t a r t e d
up agaln in the USA. We, along r,r i th many other individuals,  hoped
and in fact bel ieved, that the same would bappen with g. ootosus.
But al l igators are not sal twater crocoal i les; they may appear to be
superf ic iaf ly the same but in fact they are very di f ferent.  C.
porosus appears to be i ts own worst enemy.

Perhaps a further reason for tbe apparent di f fer inq recovery rates
of al l igators and saltwater crocodi les relates to the nature and
amount of the habitat  avai lable to be ut i l ized. In the souttrern
States of the USA there are evident ly st i11 substant ial  areas of
slramp habitat  avai lable for af l iqators and the al f igators appear to
be thr lv ing in i t .  We have stressed the importance ofswanp; habitat
for g- porosus in the present paper and elsewhere (Monograps 1,2,4
9 and 14) and pointed out the very high loss factors for (3-6,)  and
large crocodi les on the t idal  waterurays coutd be exDecteal co oe
considerably fower for aninals inhabiarng swamps (s;e especiat l l
Monograph 14).  The fact remains however,  that eveo though in recent
history there was l i t t Ie swamp habitat  avai lable in northern Austra- l ia,
much of what there was has been destroyed by feral  water buffatoes-
Examples of ser ious alestruct ion may be seen in areas around the
Adelaiale, Mary, and Al l igator Rivers Region, areas which contaln
some of the best and most lmportant TYPE 1 river systems in norttrern
Austraf ia- The remaining areas in the Dafy, I inniss, Reynolds and
Moyle Rivers region (Monograph 3) and the Arafura Swanp ihus take on

Recoverv of the c- porosus populat ion
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The taudable steps being taken by the Australian Govelnment to
include most of the waterways in the Al l igator Rivers Region in
a large nat ionaf park (Kakadu) is leadinq to closer management of
the feral  water buffalo populat ion there and hopeful fy may lead
to the eventual recovery of the swarnp habitat-  This matter nay
be of major importance for the recovery of the g. lglggUg
populat ion in the park and surroundinq areas. In Table A.1 page
442 of Monograph 1we sholt  the number of (3-5')  and large aninla. ls
sighted during surveys made of the Aalelaide River and r ivers of
the Al l1gator Region alur ing 19?8 and 19?9 and one notes that t l le
rat io of (3-6')  to large animals was already less than one on
Murgenelfa creek and on tbe South Af l igator and wi ldman Rivers.
Of course i t  must be recal led that the 1979 survey was carr ied
out after t l te record 'alry wet '  season of 1978-1979 and hence nEr! '
of  the animals had been forced out of the swamps and into the
t idal  waterways. However,  this evidence alonq with that presented
in this paper indicates tbat as the g. porosus populat ion recover6
and increases, there wi l ]  be many more farge than (3-6')  animals.

How many non-hatchl ing -but more inportant ly {3-5')  and larqe-
saltwater crocodi les are there remaining in Austral ia? our est i j lBte
for 1979 was a maximum of 15,000, but as discussed elsewhere in
this est imate was based on numbers obtained in a year when most
of the crocodi les were concentrated into the t idal  waterways and
coulal  wel l  be too hiqh- Our present results indicate that there
j-s no reason to j -ncrease this est inate for 1983, al though we nust
check to see whether the results qained for tbe ltaterways nEnitored
in the Maningrida area are generaf ly appf icable to waterways in
northern Austraf ia.

I t  shoulat be apparent that the present wi ld q. porosus populat ion
coulal not support a commercial skin industrv based on indiscrrminate
shoot ing. 1f  every sal twater crocodl le in northern Austral ia was
s)rot today, anal the sklns brought an averaqe of 9100 per skin, the
total  value would only be around $1.5 mi l l ion- This is considerably
less than themoney spent over the past 12 years to gain the
scient i f ic information presented in our 17 Monoqraphs and numerous
p a p e r s .

9.4 lvanaqenent of the c - --po-tqs!E ,Pqpu-l-e!!s!

Wbat are the management impl icat ions of our resufts? We are not
management authori t ies, but are aware that a mult i tude of factors
-sorne of then pol i t icaf-  must be taken iDto considerat ion. For
example, for reason based on pubf ic safety,  Austral ian society
could alecide that af f  waterwavs ut l l ized for business and,/or
pleasure or which haal sett lements near them. shoulal  be cleared of
q. porosus and that g.  porosus should be al loweal to exist  _and
Fe.Aaps r"""v". ,  only in a numbe! of designated parks and,/or
reserves useal for scient i f ic and/or reserves used for scient i f ic
and,/or tour ism purposes. such a decision would result  in the
removaf of c- p.qr-gEllg from many of tbe waterwavs in northern
Austral ia and could have fal  reacbing ecological  consequences /manv
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of whicb probably coulal  not be foreseen beforehand. Based on
exampfes froh efsewhere in the world.  the removal of  a prealator
from the top of a complex food chain cannot occur w_ithoi t  some
major consequences. The Austral ian peopte would lave to aleciale
whether the unhinalereal enjoyment of the waterways of northerD
Austral ia is worth the r isk of possibjy disastrous consequences
to the whole ecofogy of the waterways. The f ishing indus-try rs
one grouF that readify spr ings to mind as a possible sufferer.

Or it might be decided to encourage the establishment of a cqnrErcial
g. porgsus skin int lustry based upon the wi lal  populat ion. SiDce at
Ieast 701 of the (3-5,)  aninals are lost -and these are the mosr
valuable ones commerciaLfy- one is tenpted to bel ieve that their
removal beforehand would yield a valuable resource without harming
lt .  But one nust proceed with extreme caut ioh before embarkrng
upon s.uch an eDter.pr ise. Undoubtedly tbe exclusion and/or loss
o f  s o m e  8 0 ?  o f  t h e  ( 3 - 6 ' ) a n i m a l s  l s  a n  i n t e g r a l  p a r t  o f  t h e  v i t a l
proces. of sort ing out the successful  f ron the less successful ,  of
serting out the stronger and more dominant component of tbe icDulaticn.
Removing a qiven fract ion of the populat ion ,night very wel l  renove
the stronger component anat thua over tbe long term sel the popuLation
on a t lecf ining course. We simply do not know. On paqe 15 of
Monograph 1, we proposed in 1981 a cr i t ical  experimlni  to tesc
effect of  removing a given fract ion of the (3_5')  c.  porosus potrx.r lat icn
ant l  proposed that some 25 to Aox of the (3-6')  animatl-Efremoved
annual ly for a period of 4 to 5 years from the downstream secrtons
of the Adelaide River to see what effect i f  any this had upon the
populat ion in that r iver.  For the experinent to be meaningfuf,  one
had to monitor the populat ion changes on another set of  control
t idal  waterways in which the C. porosus_ populat ion remained. ?he
Unrversi ty of Sydney f inanced the cost ly monitor ing of a controf
group of waterways for 4 years and this uork has now been completed
successful ly.  Though the proposed experiment had very impoftant
ramif icat ions for the management and ranching of the e. oorosus
resource/ no f inancial  support  had been forthcominq. from relevant
autbori t ies, for the other balf  of  j t .  The opport ;ni ty has nolr
been Iost,  thus ensuring that decisions made in relat ion to randhing
wil l  perforce be made on a much weaker scient i f ic base,

we have already discussed in Monograph 1 (pages 43? and 445 to 446)
various otber management impl icat ions ar is ing from our results.
These relate to control  of  feral  water buffaloes, Drohibi t ion of
net f ishing in r ivers, estabt ishment of marine o, othe. parks and
t b e  r e l e a s e  o f  h a t c h l i n g s .  W e  d o  n o t  r e p e € t  t h e s e  h e r e  ; u ,
perhaps i t  is worthwhi le to emphaslze one apparent ihportant issue
asain, an issue which is of great and fundamental  inportance. This
relates to al lowing net f ishibg upstream of anal near the moutls of
r i v e r s .  O u r  r e s u l t s  s h o w  t h a t  o v e r  8 0 %  o f  t h e  ( 3 - 6 ' )  a n i m a l s  a r e
exluded from TypE I  waterways and that this excfusion also invotves
large animals, that t lere is great and cont inuing movement of these
animafs into and out of the r iver systems. Af lo;ance of net f ishing
in or at the mouths of r ivers, speciatfy the TypE I  l raterways rs
certarn to remove an lnportant component of the large aninals and
could wel l  ensure that the poputat ion in those waterways never
recovers or even decf ines further- Undoubtedly econonic and pof i t ical
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considerat ions are involved in arr iv ing at a reasonable compromise
i l r  relat ioD to this very important matter.  We have no desire
whatever to become involved in arqumentat ion about i t .  However
r i re would suggest that at  the very minimum, a1I net f ishing be
def ini tely phased out ovei a period of 2 years in r ivers inclualed

Most people are not aware that net f ishing is st l ] l  being lEnr. i t ted
in the East Afligator River up to coopers Creek and that refati\refy
large nr lnbers of large crocoal: i les are st i l f  beiEq drowned in that
r iver annual ly.  This r iver froms the backbone of Kakadu National
Park, one of Austral ia 's rnost important nat ionaf parks. More
important ly,  staqe Two of Kakadu National Park has just been
announced by the Australian Government and most of the lmportant
t ia lal  waterways in the Al l igator Rivers Region wi l l  now be lncludeal
in the park. These waterxrays const i tute the largest anal probably
the most impoltant group of TYPE 1 breeding systems in Austral ia
ant l  they are associated with large fresbwater swamps which, as
discussed elsewhere ln this paper,  are of great import .ance- Tbese
t idal  watenrays must al l  now be monitored annual ly.  systematical ly,
careful ly and completely as we dial  in 197"1 ,797A and 1979 - and
net f ishing in them total lY prohibi ted.

We now enal this paper with our own view on the long term future of
g. oorosus outside of nat ional parks in Austral ia:  consialer ing
tbe present greedy nature of society,

I T '  H A S N ' T  A N Y . . -  -  - .  - .  -  i

And even in the r ivers of the nat ional parks/ unless net f ishinq
is prohibi ted in them, the future for g.  polosus is gr im.
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1

l {umber of c, poloeirs sighted l\ l i thin each size class on t idal water ays of the
330 km of control systems in the l4aningrida area of northern Arnhem Land (see
pages 14, 15,440-446 l4onograph 1) and on Ngandadauda Creek and the Glyde Rjver
draining the Arafura Svramp, during night-t ime spotl ight surveys. The nidstream
distance surveyed and density of non-hatchling crocodiles sighted on each water-
lvay is shown, as are the 95z confidence l j f i i ts for the estinate of the actual
nunber of non-hatchlings present. The TYPE classjf ication of each wateruay is
given also. Note that we corrected the 1976 results for the Liverpool-Tonkjnson,
given on pages 14 and 416 of l ' lonograph l and in the Tables of the St. Lucja, 1982
paper, by subtracting 20 animals seen between the nonnal terminal point at km 73.7
and km 80,1 on the Tomkinson River. This makes the survey results more coflparable.
The 20 anif irals are noli  shown in Table 8.

TABLE

Systens

Size Class Numbers
95?

Level s TYPEH 2-3 4-5 5 -6 ' 7 EO

MONOCRAPH 1

ELYTH.CADELL

oc t  74

Nov 75

Sept 76

Nov 76

Apr  77

llay 77

June  77

Sept 77

oct 77

June 78

Sept 78

June 79

oct 80

Ju ly  81

oct 81

Jun B2

Nov 82
Ju ly 83

Oct 83

387

353

348

307

327

333

365

386

360

432

399

400

366
3 I5

408

347

465
354

89

50

82

61
72

88

108

105

1L2

173

155

123

I19

72

I36

11 t

157
73

.:ll ':l
63  

|  
104

6r 
I  

103
70 

|  
r08

60 I 94
- - t .^^

"t '" '
68 I83
- . t - .
60l7e
' -  

|  
' "

89 171
86 184
77  |  60
42 1ss
o, l*
selor
95 t69

58

72

47

48
55

69

41

47

67

59

4B

32
49

46

48

45

6
23

10
10
13

l7
TB
15
18
31
22
24
20

2B
30
24

2

6

8

9

i1
16

22

19

1 I

7

2
4

IO

I

2
6

2
4
I

3

4

3

6

26

4

9

7

20

10

9

10

4

l9

1B
24

2 l
21
t7
26
3B
33

49
2B
43
27

e1.e Ig4_9  I
ornl- - "1
92.0  |
nr-o I
orn l- - ' - l
90 .5  |

I
90 .5  |

I
90 .5  |
on" l
" ' ' - l

- " -1

92 .9

90 .1

89 .9
91 .9

92 .5
91 .8

92 .4

3.2
2-9
2 .7
2 .8
2 .7
2 .8
3 .1
2 .7
2 .9
2 .7
3 .6
3 .0
3 .2
2 ,7
3 .0
2 .6
3 .4
3 .0

454-524

462-532

403-469

386-450

370-432

389-453
42J-495

375-439

393-457

369-431

524-598

421-495

442-510

413-479

356-41B
470-540

427-495

1

2e6



Size Cl ass Numbers

I4ONOGMPH 5
GOOMOEER

Aug 75

Sept 76

June 77
Ju ly  79
,lune 81r

oct 81
June 82

oct Az
June 83

oct 83
I4AJARTE

Aug 75
Aug 76

Ju  l y  79

June  81
Oc t  81
June 82

oct 82

June  83
oc t  83

I,IU RUGOI J
Aug 75
Aug  76
Ju ly  79
,lune 81
oc t  B l
June 82
oct 82
June  83
Oct 83

46

50

90

43

63

73

12

7

1B

t9

t7

17

I2

I9

4
I

9

6

B
7

B

18

2

29

6

17

18

9

24

1

27

5

9

5 (3 )

3
5

J

5

B

I

7
8

13
7

l lB )
13
12
9

6

5

2
3

5

5

10

14

B(1 )

6

5

I1

B
I

2

7

2

4

2

4

4
I

3

I

I

2

I

3

4

I

6

10

4

I

2

5

3
5

I

c
4

2

2

5

5
6

I

3
2
6

3

4

4

3

1

I

2

I

1

I

2
3

3
9

7

9

5

1 l

6

l 0
7

2

4

2

6

I

5

I

5
3

45 .3

45 .3

45 .3

45 .0

45 .0

45 .3

45 .3
45 .3

20 .1

20 .  t

24 .1

21 .2

22 .0

23 .8

23 .3

24  . 1
24 .1

L6  .4

i 6 .4

16 .2

r6 .4

I .0
0 .8
1 .1

0 .8
0 .6
0 .9
1 .0
0 .9
0 .9

0 .5
0 .4
0 .7
0 .9
0 .8
0 .6
0 .5
0 .8
0 .8

0 .2
0 .1

0 .5
0 .5
0 .4
0 .4
0 .4
0 .7

61-  89
44- 68

65- 83

49- 73

5B- 84
6 t -  87

7

2 t -  39

22- 40

20- 36

17-  33

24- 42
22- 40

4

I

9

6
I

7

7

6

TABLE l

* Numbers
before

in brackets of crocodi I  es removed
287

9i ve numbers by Biol ogy researchers



TABLE 1

Results for Tom's Creek included in these surveys; Ju' ly 1976 survey, 1 (4-5');
Mav  1977  su rvey ,  I  ( 3 -4 ' )  and  I  (6 -7 ' ) ;  Sep tenber  1978  su rvey '  no  c rocod i l es
s iqh ted ;  Ju l y  1979  su rvey ,  one  ha tch l i ng  and  2  (>7 ' )  s i gh ted ' -  No  fu r the r
suiveys of Tom's Creek were made unti l  october 1982; results tor lnls
and sirbseqLrent surveys are sho{n under alternative habitat '  in Table B and
nre not included in the totals below.

Prev ious l y  c lass i f i ed  as  TYPE 2 .

Systems

Size Class Numbers
95%

Level s TYPEH 2-3 3-4 4 -5 5 -6 6-7 >7 EO

I4ONOGRAPH 7 I

I9

40

31

289

161

7T

26

34

193

144

121

63

3
5
I

8

20

23

l5
14

l7

l 7

14

LIVERPOOL-TOMKINSON
Ju ly  76r  

I  
228  

|
l4ay 77 | | 245 |

3e 
|  

56 
1 

27
6151 l5s
7l  3eI  62

18l37 l6s
11 l3el43
16 |  36 I  37
51 

137 132
52 |  4Bl2e
33 ls0 134
2e164 150
16 I48l51
83 

164 156
77  147  139

oc t  77

Sep t  78 '

Ju l y  79 '

oct 79

oct B0

Ju ly  81

oct 81

June Bz
oct 82
Ju ly  83

oct 83

NUNGBULGARRI

Aug 75

Ju ly  76

June  77

Ju iy  79

June  B l

oct 81

June 82

oct 82

June 83
oct 83

224

233

515

355

295

256

254

467

384

432

321

13  
|  

3

30 
I 

13
24 1 e
' - t '
34 129
zsl n
zo l  t >- - t ' -
23 I15
2i l t4
31 123

"r l  ^-- t--
32 

] |11
34 t  I

29  1

15  |  2*1,
35 

I10

\ ' , " |  
'

,a l
23 I
:11 ".
38  IT5 1li

*l': 3

5

6
4

4

4

5
4

1

I
6

I

I

I
5

1

2
3
z
5
6

:l;

68 |  152 .5
I

4r 
I  
r45.1

30 
1123.4

35 
|  

141 .4
50  1150 .0
- - t , " . ,'"t '""
4e  

|  
140 .6

48 
I  
140.6

s2 
|  
141.  r

54  t 141 .1

" r l ro r  
t- - t - - -

44  I  141 .1

ou I ror.,

10 l  
15.0 

l t .e
3 1 13.61 1.0
2 |  13.6  |0 .e
4 I  14.81 1 .7
6 1 14.81 1.7
s 1 14.81 1.7
4 I  14.81 1.6
31 14.4 12.0
31 14.4 11.5
s  l  14 .4  |  1 .6

1 .41314-372
1.4  |  

307-365
1.4  

|  
2s6-308

r .4  
|  

293-34e
r .s  |  341-40 I
r.+ |  zso-:+o
1.6  

1337-3e7
1.6 I  

347-407
1.6  

I  
13 r -  39I

1_9  t 416 -482
._t---"^-
2.2 

1475-545
1 .9  |  400 -466

37- 59

14- 28

31-  51

28- 48

37- 59

2a- 48

2Aa



Size Class Numbers

I,IONOGRAPH 9
NGANDADAUDA

Sept 75

,June 83
oct 83

6LYOE
sept 75
Ju ly  79
Ju ly  83
oct 83

28
100
118

91

?3 .9

23.6

45 .9

45 .9

45 .9

45 .9

0.7
0 .9

0 .9

0 .6
1 .4
2 .5
2 .0

lB- 34
25- 43
38- 60

35-  57
89 -121

164-206
130- r68

TABLE

289



TABLE

BLYTH-CADELL RIVERS SYSTEM

uDdate Table for the Blyth-cadell Rivers svstem (Monograph t) shovtins-the (2-3') '
i i : ; ; i  a ; ;  iq -s ' )  s ize  i lasses  grouped together  (2 -5 ' )  and the  s ize  c lasses  above
ihose ' in  another  g rouP ( i5 ' ) .  He have a lso  grouped the  c rocod i les  s igh ted  in to
i i i i i i  t2 -o '1 ,  (s -6 ' )  ind- ta rse  (16 ' ) .  A lso  shown are  the  ra t ios  sna l l / la rge  and
i i -o ; t l ta "c i .  Th is  Tab le  waa ob- ta ined by  us ing  the  da ta  g iven in  Tab le  l .  see
iioii, i ir io' iaute 3 for division of the Eo croc6diles among the various si2e classes
inl 'tfre Section on the July 1983 survey of the Liverpool -Tonkinson System for the
il ison we sometirnes use the smalt rather than the important (3-6') size class'

iurvey Total s
Hatch-
I  i  ngs

Smal l
2 -6 '

Large
>6 '

Smal l
Ilrge

3-6',
Lafge

?.6
1

0c tober
November

74 387
353

B9
50

286 t2
40

292
289 t4

211
183

48.7
20 .6 13 .1

3
4

Septefiber
November

348
307

Ha
82

or  F lo
221 |
217 |

o d i  n g
45
29

| 240
| 230

?6 t77
169

9 .2
14 .4

6 .8
10 .6

t1  Ap r i  I  77
3 l4ay 77
B June 77

16 September 77
23 october 77

327

386
360

12
88

108
105
t12

230
215
215
234
204

30
42
47
44

242
231
232
257
226

l 4
25
24
22

172
171
196
2t2
158

18.6

9 .3
10 .7
10 .3

t3.2
12.2
7 .8
8 .8
7 .2

l0 June
t2 September

7a
78

432
399

173
155

219
200

40
44

238
221

2 l 173
161

11.3
9 .6

8 .2
7 .0

l 0  June 465
No Fl oodi ng - .Driest

723 | ?sr I e\ | 287
{et on Re

55
cord
1196

4 october 80 400 119 220 249 160 7 .8 5.0

9
I9

Ju ly
0ctober

8 t
81 315 72

Heavy Fl
|  223
I  l7e

od i  n9
67 | 253
64 | 204 39

167
127

6 .8 4 .5
3 .3

?s
6

June
November

82
82

408
347

ory
136 |
111  |

l{et - lili no
166 I 106
164 | 72

r Fl ooding only
205 | 67
re7 I 3e

163 2.4
3 .9

Ju ly
0ctober

B3
83

465
354

Dry |lJet - Min
157 | 221 | 87
73 | 217 | 64

r Fl ooding onl y
l25B 150
1246  135

160
151

3.2

290



TABLE 2 (cqrr'o)

LI VERPOOL-TOMKINSON RIVERS SYSTEM

Surnnary Table-for the overall Liverpool-Tomklnson Rivers System (l4onograph 7).see caption of Table I for changes made jn retation to ir, i, idiO irruei res,,rts.Note. also that. the 1976 survey ahor/s.68-(Eo) 
";d""a 

i iL 
-s 

ign^i"i i i l ' ! i  ot u,"."were  taken to  be  ta rge .  Th is  i s  o robab ly . too  h tgh  a  f lgur ;  fo r  ihe  ia rge  an jmats .
l l,] l f": iy: recapture prograftne was carried out-in l97i ,rs-ruiinq iuny ,0""antmats more t{ary than norfial . Most,of the aninrats invotvea-in-ite"recaptr"e
flff:iTn"1"ff":3"11,;nn lt 

tt tnu'likelv that the true ratios ror ieio are somewhat

Survey Total s
Hatch-
l  i ngs > 5 '

Smal I
2 -6 '

Large Sma l l
targe La rge

1B  Ju l y 22A
l4ajor Floodjng

re 1144 165 l16e 40 130 4.2
25 May 77
27 october 7l 228

40
56

r29
118

76
54 147

39
25

160
140 5 .9

4.1
5 .6

27 September78 233 37 l 3 l 156 40 138 3.9

16
l9

Ju  l y
0ctober

79
355

289
r6 t

No Flood
|  10e
l 10 l

i ng  -
l I 7
93

rriest i l let on Re(
t52  174 |
136  t 58  |

ord
141
120 2.3 2.r

15 0ctober BO 295 7 l 136 88 1 i3 122 3.4 2 .4

2
5

Ju ly
0ctober

81
81 254

,u 
ti"l{uotr"ool!n

34  l l 34  l  86
176 54

54
124
133

2.3
2 .5

t2
l6

June
0ctober

82
82

467
384

ory fiet - l,4inor Floodi
r93  l16 r  I  l t 3  |  207
144 l r3s l105 l l71

I0n ly
67
69

I  l78
I  rs5

2 .7
2 .2

l  Ju l y  83
13 october 83

432
327

t21
63

Dry l. let - l4inor Floodinq Only
|  2 r7  |  94  |  2s7  t -s4  

'  
I  t74

l  r77  l  87  l z le  j45  |  t42r t l t l

4 .8
4 .9

3.2
3.2

291



TABLE

sumnary Table showinq for each survey of the overal l  Blyth-Cadel l  Rivers S
numbe io f  c rocod i l es  i n  t he  s i ze  c lasses  i nd i ca ted .  The  E0  c lasses  have '

the
.lded

toqether in each survey and 5Ol of these have been djstributed equally anong lne
aa:4 ; ) .  (4 -5 ' )  and (5 - i i ' )  s ize  c lasses ;  the  rena in ing  50*  have been d is t r ibu ted
io  th ;  { ;6 ' )  s ize  c lasses  w i th  I /3  be ing  a l loca ted  to  the  (6 -7 ' )  s ize  c l rss  and
i7g  to  i i ze  . tasses  ( : i ' ) .  Th ls  we igh ta  the  d is t r ibu t ion  heav l l y  in  favour  o f  la rger
crocodiles, rhich are-known to nonnally be the-nost-wary. hen the.E0 ls an odd
number ,  the  b ias  i s  a lso  g iven to  the  la rger  s ize  c lasses .  For  1974 '  a l l  E0
crocod i les  were  pu t  in  the  ( :7 ' )  s jze  c lass '

t o l a t s >2 ' >3', > 5 ' >6 '
kn

Surveyed Densi ty

26 october 74 387 89 294 217 70 12 4 91 .9 3.24

I  November 75 353 50 303 197 114 40 14 7 94 .9 3 .19

23 Septernber 76
4 November 76

348
307

B?
246

Major
203
185

F l o
i 95
l7e

d l n
45
29

26 15
6

92.0
92 .0

2 .89
2 .67

l l  Ap r i l  77
3 May 77
8 June 77

16 Septenber 77
23 october 71

327
333

386
360

72
88

108
105
rt2

255
245
257
281
248

185
l85
221
236
180

75
88

115
99
94

30
42
47
44

14
25
24
22

9
7

11

10

92.0
92 .0
90 .5
90 .5
90 .5

2 .77
2 .66
2 .84
3 .10
? .74

10 June 78
12 September 78

432
399

173 259
244

194
184

110
103

40
44

21
23

l1
12

90.5
90 .5

2 .86
2 .70

l0 June 79 46s t23
No Flooding - Driest l i let on Recoro

342 l25 l  1154 ls1  155 135 I  e4.5 3 .62

4 october BO 400 119 281 t92 115 17 92 .9 3.02

9
19

Ju 1y
0ctober

BI
81 31s 72

290
243

Heavy Floodin
204 1115 |  67
166 1101 |  64

37
39

20
1B

90 .  I
89.2

3.22
2 .70

25 June
6 November

82
82

408
347

136
111

ory } let - Minor Floodi
272-t 230 l l f i  t106t 67
ree  I  r o r  1121  |  i r l  1a- - - l ' - - t ' - - t - t ' -

Ion l
37
19

9 ' , 1 . 9
92.s 2 .55

Ju ly
0ctober

B3
B3

465
354

157
73

Dry |/iet - Min
3o8 l  2 lo  l142
231  1186  l 1 l 3

rF
87
64

ooding only
s0 124 |  91.8
35 11e I  sz.a

3.36
3 .03

2 9 2



TABLE 3 (cor,n'o)

5o:;:"l"lj"till.rj;f 
Llverpool-Tonkinson systern. Also see capt.ions to rables 1,

Totals H >2', >3 ' >4 ' >5 ' > 6 '
km

Surveyed oens i ty

l S , l u l y 228 19
Major Flooding

209 l l70 l l03 l  65 40 r .37
25 l4ay
27 october

77
77 228

40 205
172

199 142
12t 54

39 19
1 l

145.1
123.4

1 .41

27 September 78 233 178 40 20 141 .4 1 1 0

16  Ju l y
19 0ctober

79
79

289
l6 l

t\o
226 |
194 |

Floodin
215 | 168
178 I 136

-Dr
117 |

'iest l,let
74  |  37
58  l 3s

n Record
1s0.0
141.1 1 .38

15 october 80 ?95 7 l 224 173 t28 88 140 .6 1 .59

2
5

, luly
0ctober

B1
B1

26
34

Heavy Flood
230 | 178 | t22 |
220 | 187 | t29 |

n9
85 1s4
86 t54 32

140.6
141.  I

1 .64

t2 June
0ctober

a2
82

467
384

193
t44

Dry Het - t'li
274 t245 t t72
z4o l?z4 l  t66

1or Flood
113 I  67
105 | 69

n9 only
35  r  l 4 t . l
38  |  141 .  t

1 .94
1 .70

I Ju ly
0ctober

83
83

432
327

t21
63

Dry l. let - Minor Floodl
3 l l  1228  |  157  I  94  |  54  I2641 r87 I  r33 |  871 4s I

g only
30 |  141.1
29  |  141 .1

2 .20
1 .87

293
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TOM'S

BAT ISLAND

MORNGARRIE
CREEK

1 3 4 . 1 5 ' E

WEST
POINT ENTNANCE ISLANO

SKIRMISH POINT

12.5

O 'iror.*o"o
MANINGRIDA CREEK

20

,o Vro 'o') 
\!d,*-ror,rxrlson nrveR

25.2

40

ilffilotoiiV SRul[ilARDoBoLo" 50
CREEK

60
50

LIVERPOOL RIVER
61.2

ATLASVUO sbF ttirSl.l
CREEK

0 5 1 0  1 5
6 rss+ ( KILoMETRES

pteunr 2
THE LIVERPCOL - Td.IKINSO.I RIVERS
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STATUS OF CROCODYLUS POROSUS, JULY 1984, IN THE
TIDA], WATERWAYS OT THE AI-LIGATOR REGION AND TN
THE ADELATDE RTVER SYSTEM OF NORTHERN AUSTRALIA

RECOVERY T'NDER WAY

tl .  MESSEL, c.C. VORLICEK, A.G. WELLS, w-,J.  GREEEN and r.C-oNELy
Department of Environmental  physics,

School of  physics
Universi ty of Si-dney

Austrat ia 2206

SUMMARY

This paper presents the results of resurveys in JuIy,  1984 of
the t idal  wate$ays of the A1l igator Region, of ?ypi 3 Salrwater
Creek and the Cobourg Complex of TypE 3 waterways, which l le
Just to the north of the Al l igator Region, anal of  the Adefai i le
Raver- Most of these waterways were surveyed three times previously,
i n  1 9 ' 7 ' 7 ,  l 9 7 a  a n a l  1 9 7 9 -

The-mode1 of q. porosus pq)ufation dynamics devetoped il1 previous
publ icat ions preal icts that the recovery of the ;opulat ion should
be faster in TypE 1 waterways with extensive as;o;iated fleshr€ter
compfexes? such as in the Al l igator Region, than in those lr l thout
such habitat ,  because tbe losses of crocoal i les shoufal  be 1ower.
The recovery should thus be faster in the Al l igator Region than
found over the last 10 years in the monitored irea cenired on
Maningl ida, which has f i t t le such associatect habitat .  The results
of the resurveys were in ful f  conforni ty witb the modet:  alesprEe
cont inued heavl l  losses due to drowning in f ishermen,s nets, j -n
nost of the t ia lal  waterways of the Al l iqator Region tbere has
been a major increase in the number of iarge 06')  crocoaifes
between 19?8 and 1984. A substant ial  f ract ion of this increase
appears to be deriveCl from the freshwater cotnplexes -

The Adelaide River was also expected to have a higber recovery
rate than that of  the nonitored area, for two reaions: there are
some remainlng freshwater complexes not yet destroyed by feral
buffalo and there is an extenslve systen of most ly TypE 3 creeks
on the ilownstream sections lrhich could act as hav;ns during the
breeding season, thus decreasing the numbers ]eaving the r iver
through the mouth. Again there was a nost s igni f icai t  tncrease.
between 1977 and 1984, in the nwiber of targe animafs sighted.

There was no signi f icant increase in the number of crocoal i fes
sighted in the TYPE 3 waterways of the Cobourg Complex or in
TYPE 3 Saltwater Creek between the 19?9 survey anal the 1984

The results of the surveys also conf i lm the existence of a
b o t t l e n e c k  i n  t h e  ( 3 - 6 , )  s i z e  c l a s s .  A s  i n  t h e  r e s u l t  f o r  t h e
monitored area there is an amazing constancy in the nurrber of
a n l m a l s  i n  t b i s  s i z e  c 1 a s s ,  e s p e c i a l l y  i f  o n l y  t h e  { 4 - 6 , )  a n i m a l s
are considered. The increase in the nuriber of laroe animals has
shown however that a signi f icant recovery is undei way in the
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Alligato! Region anal in the Aalelaiale River- The recovery j.n the
Alligator Region would be even nore narked if commercial net
f ishing were to be stopped.

Introaluction

The Adelaiale. East Al l igator,  South Al l igator,  west Al l igator
anal Witdman River Systems anal Murgenella Creek -a11 TYPE I
systems - (Fiq. 1) $ 'ere f i rst  systematical l 'y surveyed in 19??
(the wi ldrnan in 1978) and then resurveyecl in 19?8 and again in
1979. Just to the north of the Al l igator Region, the largest
of TYPE 3 waterways in northern Australia the Cobourg Complex
consist ing of the l famaryi  anal Minimini  Conplexes anal Saltwatei
creek -were surveyeCl for the f i rst  t ime in 1979 {Figs. 1 and 4).
our results for,  anal discussions of,  the surveys were presented
iD Monographs 1. 3 and 18 for the Adelaiale River System and
Monograph6 1, 4 anal 14 for the Alliqator Region River systems
anal the Cobourg complex. Detailed alescriptions of the waterways
were given ln those Monographs also anal full work maps ln
Monograph 15.

Our systematic surveys of some 1OO t idal  watef l tays in northern
Austral ia between 1974 and 1083, reporteal in detai l  in a ser ies
of 18 Monographs and 2 western Austral lan Reports,  revealed that
the t idal  wat-r , tays in the Al l igator Region, along with their
associateal f reshltater complexes, const i tutet l  the largest
concentration of TYPE 1 9. P.gfgggg breealing systems in northern
Austral ia and coufal  plaY a very important role in any potent iaf

recovery of the populat ion. Tmportant ly,  the East Al l igator
Rlver w;s incfuded in stage 1 of Austral ia 's Kal<adu National
Palk and the renainaler of the Al l igator Region's t idal  waterways
and their  associated freshwater complexes were recent ly included
in stage 2 of the Park. we pouted out in Monograph 14 in 1980,
anal pr ivately iD the same year and in 1979, and again in 1983
(conirunicat ion to Professor J.  D- ovington, Director of the
Austral ian Nat ional Parks and wi ldf i fe Se.vice) the importance
of systematical ly resurveying al f  the t idal  waterways of the
Al l igator Region, twice annual ly,  in July and again in October '
I t  was further pointed out that resurveys of only one r iver
system, or part  of  a r iver systems, in the Region, haal very
l imited value and that such part  resurveys would be di f f icul t  to
interpret rEaningful ly.  The resufts of our further repeated
surve_ys, between 1980 and 1983, of the 330 km of control  t i ' la l
waterways (see pages 14. 15 and 440-446 ot Monograph 1, and
l..Ionoqraph 18) centred on the Liverpool_Tomkinson and Blyth-
Cadeit nivers Systems and the alternative g. pglgElg habitat
(some 60 kn) associated with them, reinforced this opinion.
Surprisingly however, the resurveys of the overall tialal !-aten'taLs
of the Al l igator Region have not been supported f inancial lY by
the refevani wi ldl i fe authori t ies anal nei ther have they
themselves carrieal out meaningful antl aalequate surveys of them.
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::lt:yilS on the surveys prior to 1980, we continued to monitorand resurvey the t idal water-s- ih the Manihgrid; . i . .  . ia' t f ,"results of these survevs ehabled uf to refihe turtfrer our picture
?5, 

.nl9"::I ig:. 
9f 9. ?ofo'.r" popurations (see Monosraphs I andtrd/, r 'ne population modef r low runs as fol lorrs:

1. The tidat waterways of Dorthern Austratia have been classifledaccording to t leir sal inity sj lgnarures rnto TypE 1. TypE 2 analTYPE 3 systems as delineat;d . in chapter :,  r is.-:. . i . ' i i i  .r
I:l:gi:!h I (pases 1oo and 101). rvi,e r systeis ii. 't i! '*.i,,Dreedrng ones and non_TypE I  systems.are i rsual ly poor or- non_Oreeai-ng
:I:t: i : j  Jr is rhe rypE 1 systems and the treshirai. i-ui it.oo.,g"and semipermanent and Dermanent freshwater 

"ur.^p" 
.""o.i itea *itr,them which account for the nother- sysrens "",t.ir"."'-i""'l i:":::';':;:::t.;j f;.ffifftsi.ili"Iarsely upon rypE I systems and their .3"..i 

"i"a 
- 
i i i"i lJli".

:gpr:f:-f"l the pro;ision or their .,"."ari".. ;;;:;;;; i "y.te*a_rso sometimes have freshwater complexes ass"ciatea ,r i i i t- them butthese are normally quite minor.

-2 :_ ,  ] l : : ! 1 " - t . 2 .1  (pase  4 t9 )  o f  Monograph  t .  ou r  resu f t s  showthat- 1n TypE 1 systems some 27s of cfre-crocoaires-s;;; ; ; ;  
"."hatchtinss (of which some sor are 

"";." 
i i ;  

- i ; ; ;  -;" i"!" i=J""" 
. ,one year and .rune of the next, paqe 394 l. l i""si iph-i j  ,-;h!reas inrYPE 2-3.systems this fisure rairs to rax 

""E-ii 
ri i, i l"Ir".u*".rol'n. to 4x, showins a *".1 a.",..""a-l.i"r,i i iq-;.!.i i;.;i ," 

"""_:3EJ_:I:::i:. rn rypE 3_sysrems the percentale 
"i-.i"""dir". i"

i ' i -=  j i i i !111"9 :  r - r - r ' l  and  (J -4 ' )  s ize  c lasses  conr ined is  some
f;;d'i i=;=p'"-':" 'J'". '"":L'" '""ff ' . l t ts at ' teast 521' on the other

: lT. 3ot. i  ̂  rvee-i 
-" i" t",";-#l ' ; :r  t  

:" '  H"r, i  : ; : . : ; : :  : l i : . ; ;r  
t : ,

Lne non-herc ] l t ins  c rocod i tes  
l f .  " jg l igd  

on  rv i , r  r . , i t i . "Jy"  u , ,ar j x  o n  n o n _ T y p E  I  w a t e r w E y s  f p a o e  4 1 9  t l o n o g r a p h  1 i .

J:_- Ih.  relat ively few large. anat rnore f lequent smalt  f reshwaterbi l labongs and sehipermaneni and permanent ; ; ; ; ; " ; i ; ; - ; ;p=
associated with t idat r , {aterways a}e known t"  .o" i . i " -gl" ;r""" ,but have not been inventorred svsi . . - i i - -r iJ 

- i - i l l l  
i :  i -

cases. The accurate .*a"na ol  
systemaeicarly '  except in a few

popular ions i.,r."".". -i"".; 
Iiii ill" ;llt.lili".f; ffff:*", o,

_larse {:eswahrer swamp areas, 
"tir, ="t,ti"ti"i i".",i i,r j i ' i"i""

(normal ly borderinq old r iver channefs),  i "  
"" . t f r . i "  

a"s ' t"rat ia isvery limited -perhaps 400 km2 maximum_ 
""a "p""-f 

i.it"i'*errratiors,we est i rnated that in 1979 rhe- non-_harcl ing S] ;" i " ;"=-p"p"I" t t""v a s  l e s s  t h a n  2 0 i  o t  t h e  n o n _ b a t c h t i n g  p o p u l a t i o n - s i o h i e - d  r nt i d a l  s y s r . e m s .  w e  n o w  b e f i e v e  t t " t  i f , 6  : O ; - ; ; ; ; ; ;  ; ; : " ; ; -overest imate for 1979 _an unusual year 
"""" ; i ; t ; ;  " i i i , - | r , .  

ot  tn"'dr iest wet '  seasqns on recorat.

4. Tt appears tbat the DoDulating_of non_TypE I systems (hlTercattueor part ial ly hypersat ine coistal  and non_coastal  waterways ) . resuftsmostty from the exclusion of a tarse f.;"ai;;-;; f i ;-;;; l ;a"rt
:I::99i1": from rypE 1 sysrems and-any freshwaa;. 

-;;.; i ;*;;
associated with them. Adutt crocodife; 

"pp..i s.""i. i iy-ti '  torerate
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batchlings,(2-3') anal sometimes even (3-4') size't crocoil i les in

itr" i .  
" lJi" i tv 

(but not always -they sometinres eat,them'.page

i ' j- lr"""gi"plt i4- or kiI I  them, page 334 Monograph l) '  but not

i a rqe r  6 rocoa l res .  Thus  once  a  i rocod i l e  reaches  the  (3 -4 ' )

! ra " i a -S i j  s i ze  c lasses ,  i t  i s  l i ke l v  t o  be  cha l l enge ' l
i"". j"=i"bfy not only by crocoali les in the larger size cfasses

."a-i" f"-.j."f"aea tiom ttre area it was able to occupy wheD it

;;; ;.ii.;. A very ilvnamic situation prevails with both adults

*a 
""u-ia"rt. 

beii-rq iorced to move between various components
;f a svstems anal between systems. Croco' l i le interactlons or

ior"r" iu."."" between crocoali fes in al l  size classes lncreases
;;;; ;- i l ; ; .  -durins tt 'e breedine season (pase 44s Monosraph

i-;;-p;;;- ioa uonosrlph 18) and eiclusions' i f  anv' nornarlY

""""i  
l i5""a this p;r i ;d. A substantial fraction ( 80*) of-the

i i i : .a"i i . ,  
-."" i ly 

in the (3-6') size.classes but-al-so incruding

;;ua;r; rarger ciocoililes, are eventually exclucted from ttie

.1""i-pi"p"t '"t  are prealated upon by larger crocodiles'

5. of those crocoali les that have been exclude'l '  some nay take

refuoe in freshrrrater swamp areas an' l  bi l labongs associated witt l

iit. i.t.i*"v; iiom *rticrt ih"v ,ut" excluded or in the waterwavs'

"""-t ipr 
1 ;reeks if  l t  has anv. otbers mav travet afong-t le

i i"" i-""t ir  uy ctrance thev f ind a non-TYPE 1or another TYPE 1

i!i".""v", 
-rr"ir"".t 

i" tr,ii ratter case they may again be e><clu'hd

from itr others may go out !o sea an'I possibty, perish' perhaps

1".""." 
"f 

fack of-f5od, as they are largely shallo i{ater on

!i iJ-t""a.t=, or thev maY be taien by s}rarks' Tlose f inding non-

; i ; ;  i- ; ; ; t ; ; . ;  or aisociatea freshwater comprexes '  frequent

these areas, whlch act as rearing stoclYar'Is '  for- varying periods '

""t l f  
t f ,ay reach sexual maturity, at which t ime they endeavour

i" ' . . t" i"-t .  a TYPE 1 breealing ;vstem- since a large fraction of

i i"-. i"."ai i"" sighted in no"lrvi 'r  I  systems must be derived from

riea i sy.temt and thei. associated freshwater cornplexes '  they are'

;;-;";"- i ;  iz) "1"u., 
pledominantlv sub-a' lults or-just.nature

"a"fi. 
tpis" i:l t'to"ograpt 1) ' Both sub-adults and Just mature

"a"ii" 
tiris;t attempt ao ieturn and be forcetl out of the system

iri"y t i . ! lu.r"t" f inaltv being successfur in establish:.ng a

l. i i i to.v in a TYPE 1 system or in i ts associated freshwater

"" " i .".  

- 
c."..af les may have a homing instinct (this. important

;Hi";;"; ; ; ;-;". ir '" i '  . t"avt and even thoush a rraction or

i i"""ai i l"-. ;v i inarrv retu;n to and remain in a TYPE 1 svstem or

i"- i i"-" i i" . i i t"d fre-shwater complex' the overal l  sub-adurt mnbers

i l ." i ;s-:; ; ; ; ; ;d dead- remain hiqh and appear to be at least

60-'70*,

6 .  No rma l l y ,  Lhe  f reshwa te r  comp lexes - (swamps  and ' /o r  b i l l abonqs )

ir"o.i . t"a *i tr,  t ia.r svstems. ara foun'I at the terninal sections

;;-;; ; i i  ind larse creeis runnins lnto the majn w-atenrav' -or at

irr"- i". .r" i i  t". i iont of the mai;stsream(s) '  Thouqh this -arternative
i.ui i i i ' i .  usuallv verv l imiteal in extent'  sporadi-c (an'I sometimes

;i l ; ; ; ;""-y;; i t i ' " ." i i"q aloes take prace on it '  rhere-are'however'

; ; ; ; ; ; i  ;" ' i t iv axtenslve-freshwater'omprexes- associated wlth

i i is- i  t id"r 
-systems 

ttrese are important as theY mav act both as

i"".iig-"i""f.yi.its anal as breedj-ng systems' just as the TYPE 1
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l raterway does i tsel f .  Examples of these are the clyde River wlth
cne Aratura swahp (Monograph 9).  Lhe AII igator Reqioh Rivers with
r h e r r _ r { e t r a n d s  ( M o n o g r a p h s  4  a n d  1 4 ) ,  a n d  L h e  D a f y ,  F i h n i s s ,
Reynolds anal Moyle Rivers with their  wet lands (Mo;oqraph 2).  Not
only can the foss factor,  which appears to occur du; in;  the
exclusion stage, be expected to be lolrer for rnovements'inlo anc
out of swarnp areas associated with a TypE 1 waterway, than for
movement j.nto anal out of coastal non_TypE 1 systems, but the loss
of nests due to f looding can also be expecteal to be less. We have
oDserved nests made on f loar ing grass cane mats in the Daly River
Aboriginal Reserve area. Thus recovery of the g- oorosus Srgrlaticnon TYPE 1 t ic lal  raterways, wlrh subsrint iat  assoclatEFErlsrrwater
conplexes, can be expected to be faster than on other systems
(page 445 Monograph l ,  page 98 Monograph 14).

7. Because of the 8OZ exclusion and at least 60_70 losses of
sub-adult  crocodi les as they proceed toward sexual matur i tv. therc
has been no sigr. l i f icant susiained increase int fre non_tra tcfr i  ino-_ 

-

C. porosus populat ion on the t idal  waterways of our monitoreal area
in northern Austral ia since the corunencement of our systematic
s u r v e y s ,  a  p e r i o d  o f  t e n  y e a r s  ( M o n o g r a p h  l 8 ) .

8. Assuming the results from our monitored area apply elss{tIere,
any signi f icant sustained increase in the non_hatchi in;  q."" .""r-
popufatj-ons on the tidaf \,raterways of northern Australia must be
nreasured in decaales. However,  as discussed in (6) above, on t ia lat
systelns with associated freshwater complexes, the recovery coulal
be expected to be more rapial.

9.  Though tbere has been no sustained signi f icant increase tD
the nr]Inbe! of non-hatchling crocoailles sighted on the monitoreal
control  t idaf water^rays since our surveys started in 1974, the size
structure of the animals sighted appears to be changing slowly.
Notwithstanding substant ial  f luctuat ions, the rat ioa oi  srnal l
{ 2 - 6 . ' )  t o  f a r g e  (  6 , ) ,  a n d  ( 3 _ 6 , }  t o  l a r g e  a n i m a f s  i s  d e c r e a s i n g
on the Blyth-Cadef l ,  may be decreasing o; the l iverpool_Tomkinson
an is decreasing overal l  on the t idat waterways of the Manibgrida
monitor ing area. Thus t}ere is some ibdicat ion of the comnencement
of a slow recovery phase. However even this could be open to at ispute.

10. Tbouqh there are wiale f luctuat ions, special ly af ter ,dry wet,
seasons when the animals are concentrateal into the t idaf watenravs,
i t  appears that as the nunber of large crocoat i les in a t idal
wateffay increases, there is a tendency for the number of sub_adults
in the (3-6,)  s ize ctasses to decrease or increase marginal ly only.
?hus the total  number of (3-6,)  and larqe animats sighfed apl)edrs
general ly to be hofding steaaty or increasing slowty ;n1y. I t  is
alnost as i f  there were a set number of terr i tor iei  or . lots in
a river system, and the crocodiles themsetves al.e primarily r€_spcnsibte
for the very heavt losses of ?02 that occur in the orocesi of
t r y i n g  t o  s e c u r e  L h e s e  s l o t s  o . r  t o  i n c r e a s e  t h e m  i n ; u n c e r

11- When a steady state is reached in a ,recovered, DoDulaEaon,
t h e  r a t i o  o f  ( 3 - 6 , )  t o  l a r g e  a n i m a l s  n i g h t  b e  c o n s i a e i a i t y  I e s s

3 1 1



12. I f  one conslalers a group of 100 of the sub-aalul t  crocodi les
in a TYPE 1 t idal  system without a substant ial  f reshwater complex
associated with i t ,  one can expect some 80 to be exclualed from i t .
at  least 60-?0 to enal up missing -presumetl  dead. less than 15-20
to successfut ly establ ish terr i tor les on the system without
having to leave it and the remainale! might eventually also return
anal establ ish a terr i tory,  especial ly af ter becoming sexual ly
mature. The very nature of this matter is such as to precfude
precise f igures and they must be lookeCl upon as broad est imates
only,  however detai led study of our results {Monograph 18) now
indicates that the missing -presumed dead f igure is l ikely to be
i n  e x c e s s  o f  7 0 .

13. l . Ihen there is an exclusion of sub-adult  animals, most l l
13-6')  in size but also inclucl ing imrnature larger animals, this
place mainly in the breeding season, normatly commencing arounal
September-October anal apparently lasting throughout the season.
Ant inf lux of animafs. in the (3-6')  anal/or large size classes,
appears to occur mainly in the early dry season and to be
completed in the June-early September Period, but may ln some
years be earl ier.

14. After a single 'a lry wet '  season there is a substant ial  inf lux
of farge anal sometimes (3-6')  aninals,  forcecl  out of  f reshwater
cornpleies, into the tidal waterways anal these are sighted aluring
June-July surveys. surveys nade in october-Nove ber of the same
year,  us;al ly reveal a substant ial  alecrease in the number of (3-5')
_and/or 

large- animals sighted, however the number of large animals
sometimes ;emains hiqher than previously and hence a number of
the new large animala do not return from whence they came. These

animals app;ar successfuf in establ ishing a terr i tory on the
watenray, :nal it coulat be the wateruay from wbich they bad origjlE1ly
been exaluded. The 'dry wet '  var iat ion in the nunibet of animals
6ighted appears to be auperimposeal upon the var iat ions nornal ly
foind auring surveys fol lowing usual wet seasons -which general ly

resuft  in ei tensive f looal ing on the upstream sect ions of the t i ' Ia l
waterways. Hatchl ing recrui tment on the t idal  Naterways in
general fy great ly enhanced alur ing 'alry wetr season but appears to

Ue q.e"t1y realuceal in major swamp habitat. The reverse appears to

be true during normal or hea\, ' l '  ret  seasons.

Thus on the basis of this model one woulal  predict  that the recovery.
between 19?9-1984, of g.  pglgE]lg populat ions }n t} le t idal  watetwal 's

of the al l igator Region should be greater than that found on the

tialal waterlrays in the Maningrida area, where the inme'Iiate
freshwater complexes associateal with the t idal  systens are quite

minor in comparlson to those associated with the t idal  systems
in the Alt igator Region. However (see Monograph 18) we have
stresset l  th;  inportant role ptayed by the Arafura Siranp for many
oi the animals in the Maninq; idl  area'  rurthermore, even thoush

the alestruct ion (by feral  water buffalo) of  the freshwater
complexes associatei l  wi th the Adelaiale River sYstems has been

.".r- . t" ,  t " .on.ty on this waterway durinq the intervening-5 to 7
year perioa, mi;ht be substant ial  s ince thele are over 100 km of
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saltwater creeks on the alownstream sections of the watervdy,rnanyof vrhich coutal  act as rearing srockyards r" .  t r ,"  i :_di i - . . rasexual ly imnature.. large animals. This courd t"  
"*p"" i"6 

io 
"utthe exclusion and,/or loss factor substant iat ly as'we i"""a onthe Kalarwoi River irl Bruckingham Bay (page i6 r.t"""q."in-'iof .

The-transfer of the Universi ty of Syalney,s g. porosus f iefdheadquarters, in November 19aJ. from Maningriala oh the Lrverpool_Todkj.nson Rivers systen to orapunga on the gaint e"p"i ii"",system - in- the southwestern corner of the Guif  of  Caipentarra(Monograph 18), provided an opportunity for 
" 

touitfr-i.ra-tir1arresurvey of the t idal  watenrays in the A1] igator neqto"-ana ofthe Adetaide River systems and atso r" .  
"  

i5"r i" .v- i i - l r , ! '
::::":g-:"T!l:"j- ^o_u-r_ s urvey boars and sear had to-t.-*"""a rv
i :" : , ] r : : - l : : .  

tnesesystems. rhe opporrunity to check the drdrsern Ene sratus ot C.porosus in these waterways during the last 5years and to tesr our model further in a ai i fereni i . " . ,  . "ato amend i t  i f  necessary, was too gooal to be missed: T;"" ' r"" ."decided to charter a ve;se] -The si i ralee s tme iairv i ls.ei ,the Universi tyrs research vessel.  was afreaai-on . i , . . i " f  i "  tn.Austral ian Inst i rute of Marine _scienc.",  
. ro* i ." i f  i " ,  iG," i"naland to resurvey the waterways during June_Ju1y 1984. The resuLtspresented in this paper are a consequence of this decision-

Results

Standard survey methods as taid down in aletail irl Chapter 2 ofMonograph l  were used for each of the spot l iqht ." ."" i "  
""o 

t i r .same two spotters (WJG and AGw) were used foi  the t97i ,  I91A,1979 and 1984 surveys. Sumnary resufts for each of the t idalr,ratererays resurveyed are sbown in Tables 1 and 2. The d;a;ifdresults,  incfuding the distxibut ional al iagrams, foi  ."" f , -Jr tn.
latest resurveys wi l l  appear.  in due courJe. in Ltonog;aph 19.

In Table 1we have updated the relevant port ions of Table 9.2- l
:l-T:':s.::!h 

I by incrudins the resulrs i,r 
"", 

r"iy iil;;*""y=.' |aD-Le z_was prepared by usinq the date qiven in Tabfe l  andgroups the size classes in such a way as to focus attelr t ion oni m p o r t a n t  a s p e c t s  o f - t h e  d y n a m i c s  o f  t h e  g -  p o r " . u i  p " p " i " i i " "
rn t 'he area concerned. we found thrs method oE- vtEi i_nq_ the Aatavery helpful  when considering the atata for surveys . i i " i .a 

"""i n  t h e  M a n i n g r j d a  a r e a .

We draw attent ion to two inportaht points when consialer inq andc o m p a r i n g  t h e  r e s u l t s  s h o w n  i h  T a b r ; s  I  a n d  2 .  T l e  f i r s i  i e r a r e sto the matter of errors in size class est imation. We ai .cussea t i r ismatter in some detar l  on pages 80, 335 and 389 ot Monooraoh Iano or j  page rt /  of  r , tonograpb 18, and refer the reader [o t f ," ." .Ine rnarter concerns t})e rnporLance of comparing results forequrvarenr survey season, that is,  breeding versus breeding andnon-breeding versus non-breedinq perioals 
"r ierrever 

p".r iUi .=(pages 124. 125 Monoqraph 18).  Foi example, o"t"U. i- l r"" . i i . ,
surveys shoufd, i f  possibte, be compared witb other October_
Novenber surveys and not \Tune_July ;nes. IN fns cesr Oi iiE
PRESENT JI'NE-JUIY SURVEYS Of T'I]E TIDAL WATERWAYS IN THE AI,LICATORREGTON, RESULTS CAN BE MOST MEANTNGFULLY COMPARED WrrA tiOSU rON
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TBE .]UNE-JUI,Y 19?8 AND AUGUST 1979 SURVEYS RATHER THAN THE

OCToBER 19?? ONE. Holtever even in the case of the 1979 results,

consialerable caut ion lnust be used. for the 19?8-1979 wet

season was the alriest on recoral and many of the aninals that

woufal have nornalfy been in the associated freshwater complexes

at the time of the survey rere forced back into the ti_dal

* i t" .*"y" (see Monographi 1,  4,  14 and especial- ly Monogrpah 18

r.rhere t i . l is matter ia discussei l  in detai l ) .  In the case of

Murgenelta Creek, the concentrat ion appears to have taken..
plaie in 19?8 (page 18 Monograph 4 and page 75 Monograph l{ '  '

MURGENEILA CREEK

This creek systen (Figs. 1,  2 anal 4 )  is an important one as at

i . - i " . i "a"a in t ' lurgen6lta witdl i fe sanctuary an' I  has substant ial

freshwater swamps upstream which constitute both important

l ieeainq and reir ing habltat .  The creek is closed to comnercial

" . i  
f i " i inq. Howeve; atur ing our 19?? and 1978 surveys, 13

po"ctrer" '  iets were found ind conf iscateal by a wi ldl i fe Ranger

;orkinq with us. No nets wele sighted during t l te 1979 survey

oi t t t . - . rr . t r .y on the night of  July ?, 1984. one coufd- thus

ft"" .  i f , " t  th!  number of g.  Dorosus sighte' l  on Murgenel la creek

l" i i "q t l t "  1984 survey w6u1d ref lect ahd und_isturbed' natural

; ; ; ; ; ; ty over at teasi  the past s ix vears'  rhe nunber and size

. i i . .  a i . i t i l " t ions of the 
-aninals 

sighted are sho! ' /n ln Tables

i - i " a  z  . " a  r e v e a l  a  r n a j o r  a n d  s t a t i s t r c a l l y  s i q n i f i c a n t - (  9 9 x

i . . ' " i )  i t r . . . . "u from 125 in June 1978 to 229 iA July 1984 in the

""rU"l  " f  
non-hatchl ing sighteal.  The density of non-hatchl ings

rr""  i t . .u. . .a from 2-87kn to 5'o,zknr '  Attent ion is drawn to a

nuiber of other important points in relat ion to Lhe lesu_Lts:

1. Note that of  the increase of 104 non-hatchl ings '  at  least

; i  
" . ; - t "  

t h e  ( 3 - 4 ' )  s i z e  c l a s s  a n d  o n  t h e  b a s i s  o f  o u r  m o d e l

i""- . ."- ."p". t  
"  

farge fract ion of tbese animals not to reach

i i i .  ia-s ' t ' " i r .  cfasi  and hence for the nunber of animals

i . * . i " i " g  i n  t h e  ( 3 - 6 ' )  s i z e  c l a s s e s  t o  f a l l  b a c k  c l o s e  t o

o r e v i o u s - f e v e ] s .  T b e  a l e n s i t v  f i g u r e  o f  5 ' O  i s  t h u s  : o r o g w l : t
i ; ; i ; ; ; a ; y  t h e  f i s u r e  o f  1 l ?  ( l - 6 ' )  a n i m a l s  s h o w n  i n  r a b l e  2 '

" i  
r r t l . f t  a i  least et  are in the (3-4')  s ize class'  Ttrese lat ter

animats woufa have ar isen from the excel lent hatchl ing

recrui tment alur ing the 'drY wet '  of  1981_1982'

2. Special  at tent- ion should be focussed on the nu ber of a

! n i r . i - t  
" i q l t t . a  

i n  t h e  ( 4 - 5 ' )  p l u s  ( 5 - 6 ' )  s i z e  c f a s s e s  - 4 6  i n

t g l i , - i t  i i  9 l a ,  a e  i n  1 9 ? 9  a ; d  4 9  i n  1 9 8 4 '  T h e  c o n s t a n c v  o f

i i r i "  t" i " i  is t rufy an important and remarkable resuft  and

i" i i "" t .  precisefv the same phenomena we have been observing

l"- l f t "  l i ' " . tp""f- iomkinson and Blvth-cadel l  Ravers svstems fo!

the Dast 10 vears (r lonograpbs I  and 18) '  Reqard-Less ot now

i" ioE-l i t "- t . i t " i tment m;y Le, the nur 'ber of animals sighted in

i i . ' t a - - s ; l  p r " .  l s - s ' l  s i z e  c t a s s e s  s e e m s  t o  r e m a i n  c l o s e l v

; ; ;" i ; " !  o. ' i . , . t . . "u stowlY onIY'  r t  is as i f  there were a

alef ini te nuniber of s lots for these animals on a gaven rtver

; ; ; ; ; - ;"e l r ' " t  t r ' .  number of these increase s1owlv onlv '
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?. . . fhe most inportant aspect of the nurnber count is the increasein the. nunlcer of farge anihats sighteal.  incfeasing from i9 rn fgZS! o  y 5  r n  t e u 4  o r  a n  i h c r e a s e  o f  s o m e  6 1 E  ( T a b l e  2 )  .  T h i s  r e s u l tplovidesstrong support  for the content ion that one is witnessrng
a sustailreal and important recovery of the g. oorosus polulation
in l4utgenella creek and its associateal fre;hwal;-r comil;xes.

4. One may obtaln an est imate for the mihinum percentaqe of,(3-6')  crocodi les which were exc.Iuateat ana,zor rosi  i i " .  
- i i rg"""-u..

creek by not ing (Tab1e 2) tbat 50 (3_6,) and sg farqe 
"; imarswere sighteal dur i i lg the June 1979 survey anal that t f ie Jufy t9a4survey reveafed 95 large aDimats. Each ot t f r"  ( :_e,)  animlfs of

: : : :  y"yr9, l t  chey survived, be in the tarse size ctasses by
.rv64 and hence the minimum perceDtag€ wbich have been excludeal
aDo/or fost (minimum because we have assumed that al I  the increase
o r i g i n a t e d  f r o m  t h e  5 0  ( 3 - 6 ' )  a n i n a l s  o f  1 9 7 8 )  i s  ( 5 0 _ j 6 ) / 5 0  o r
28U- using tbe f igures for the 19?9 artd 1984 ,"ru.v" v i" ia_ . . ,
exclusion and/or loss factor of 32/66 or 4gt.  Thes; f iqures are tobe compared with those found for t iaaf systems ,u"h ; ; - i ; ; . "  ,"
Arnhem Bay (88x, Monograph t l ) ,  the Btyt i l_cadelt  nivers iystem
I : :x,  

paSe 134 Monograph l8),  Liverpoot_Tomkinson Rivers System( aox, page 127 Monpqraph l8).  Each of these tatter waterways
are excellent TYPE 1 breeding systems but the freshwater cqlple)<es
associated with them are very l imited. The modef we outt ined in
tne rntroductron {see point 6) predlcts t iat  the loss factor,
whtch appears to occur during the exclusion stage, should be
expected to be lower for movements into and out of swamp areas
associated with TypE 1 waterways. than for movemeDt int ;  and out
of coastal  non-TypE 1 systems ;nd that the recovery ot tbe q.
F949E!g populaLion on such sysLems sbould be fastei  than fo; the
ratter ones- The present results for Murgenetta Creek proviate
excel lent support  for this hypothesis.

5- Hatchl ing recrui tnent on the Creek appears to cont inue ro beminimal in relat ion to t te number of larql_ anrmals siqhted ana
h e n c e  o n e  i s  l e d  t o  b e l i e v e  t h a t  a  l a r g e  f r a c t i o n  o f ; h e  ( 3 - 6 , )
and farge animals sighted on the Creek must come trom ltre
associated freshwater complexes associated with the terninal
sect ions of i t .  This is further borne out by a study of the
distr ibut iona] pattern of the animats (see l fonoqrapi 4 and 14
for previous surveys; Monograph 19 wi l I  contain-th;  al istr ibut ional
dragran for the 1984 survey) which shows that the numlcer of
animals sighteal general ly increases as one proceeds upstream,
rather than decreasing once the freshwater aect ions a_re reachei l-as occurs on t idal  systems with Jninimal sr,{anp habitat  at  or
bordering their  upstream sect ions {Monographs 1, 12 and 18).  Tbe
freshwater complexes associateat with th;  ulstream sect i .o;s of
Y::9:n.11. creek are acr ing both as breedj.ng systems anal reanng
srocKyards, wrth substant ial  interchange with the nrainstream arld
i ts subcreeks. In fact the retat ively higt loss factor of 4a1given in (4) for the t9 '79-19a4 period is- indoubteafy pai l iat fy
due to a fraction of the ahimat; returning to tire ri.eifrwale.
complexes after having been concentrated back into the t idal
system by the drying back of swamps. The fresh\"/ater comptexeE
appear to be as,or even more, important than t ]1e t idal  

"r i ter,oayi tsel f ,  as far as recrui tment is concerneal.



EAST AI,LIGATOR RIVER SYSTEM (FigS. 1 ANd 2)

'Itris tidal waterway, which formeal the backbone of Australia's
xiiadu tlational laik stage 1, nas resurveyed for the forttlttime

alur inq the period July 4-6, 1984, baving been surveyecl three

t imes previ ;usly,  in lg11 ,  19?8 and 1979- The 19?9 survey was

nade a?ter the idr iest wetr on recoral ,  that of  19?8-1979, and

Itt. r"".tt,t"y" of that year inalicated that many large animals

;; ;  G;" foiced out of tbe freshwater complexes associatea.

* ' i t f r  t f , "  system, and concentrated back into i t  (pages 440-445

l. lonoqraph i ,  t ' lo. tographs 14 and 18).  Did these anlmals manage to

;; lJ i i ; ;  ierr i toi ie i  for tbenselves and to remain on the t idal

;;;a;; ;; were they perhaps forced out of it -vet asain? Artd hov

*l"v of t i t "  targe inimals-were dr 'owned in barramundi f ishermen's

neti set betwee; the nouth of the East Alfigator and coopers creek

at km 13- for tbe Austraf ian Nat ional Parks and wifdl i fe Service

have cont j-nueal to al low conLtercial  net f ishing in t le East.

ei l igator River from km O to 13 and in coopers creek l tsel f '

rfto,.t6fr 
". 

ale unable to give exact figures for the number of

^i i . i fs arownea, we do k;ow for certarn that the f igure is

""1=i i" t i i r  
and hence nust be ref lected in the exclusion an' l /or

i ; ; ;  i ig"t"  to.  be derived fater ancl  must arso impact heavi ly

uoon t i r6 rate of recovery of q.  pS!-qEl lC on the Fast Al l igator

n]ver System. The results given in Tables l  and 2 for the East

Al l igator reveaf:

1. That the alensi ty of non_hatchl ing g'  Dorosug has increased

i i"*  z.a7t* in June i978 and 2.9,/km in August 19?9 to 3'3 ' lkm in

J u I y  1 9 8 4 .

2. That there has been a stat ist ical ly s igni f icant (  991 level)

i ; . t " ; ; ; ;  f rom 290 in June 1978 to 389 in ' lu1v 1984' - j 'n the nurber

of non-hatchl ing q. porosus siqhted {Table 1) '  Even the inclease

i." .  ieo non-rtaictr t i i l l  t is t iq l t tea in August 19?9 is stat i -st ical l 'v

" i" t i i i "" t t  
at  the 95t coni idence revel '  However note the

; ; i ; ; ; ; ; i t  h i q h  n u m b e r  o f  ( 2 - 3 ' )  a n i m a r s  s i v i n s  r i s e  t o - t h e

increase between 19?8 and 1984 and tbe fact that many ot tnese

w e r e  u n l i k e l y  t o  e v e r  e n t e r  t h e  ( 4 - 5 ' )  s i z e  c l a s s '

3. The number of EYes OnIy (Eo) crocodi les sighted increased

i r " .  i i i - i "  
" " " r '  

o r  r i r :  a $ d  1 9 7 8 ,  a n d  5 8  i n  1 9 ? 9 '  t o  1 0 0  i n  1 9 8 4 '

s1""" t f r"  Eo crocodi les ref lect wariness, the results of oul

o a . " a n t  t a . u t t a y  i n d i c a t e  r n c r e a s i n g  d i s t u r b a n c e  o f  t h e  a n i m a l s

l"- t f r .  
-"" t . t r .v,  

especial ly upstrean'  The relat ively high Fo

;; ; i -* ; i ; ; -  ; ; '  ;namiisuous- di lcussion of the results di  f  f  i  cul t

ina probablv accouncs for the fact that only 59 crocodi les were

r l " i i i " . i v  i d e n t i f i e d  i n  t h e  ( 4 - 5 ' )  p l u s  ( 5 - 6 ' )  s i z e - c l a s s e s '

; ; ; ; ; ; " - ; i ' i " s  t : n e  r s l ' t , 1 e 7 8  a n d  1 ' s 7 e  '  s 8 ,  e 3  a n d  8 6 '  r e s p e c t i v e l v '

; ; ; ; -Jqha;;  in these size classes. r f  one distr ibutes the Eo's as

.""""r13a in the capt ion !o Table 2 and then distr ibutes equal lv

;# ; "d ;  l ' s - -a : i ,  i i - s ; t  and (5 -6 ' )  s ize  c lass  (a lso ,see rab le
i. i l io 

-l1."Js'.pil 
t i , tte respective numbers for the 19?7' r9?8'

ig ig , . "a  1954 iu rvevs  become 111,  106,  107 and 93  lespec t ive lv '
iq"i i- l"ai. i i i"q th; relative constancv of the numicer of (4-5')
oius {5-6')  s iz;d cfass animals sightea'  As in tbe case of l4urqerpl la
'c i" .x 

tp" i" t  2) this again appears to indicate a fair ly constant

"uro.t^of 
sfots fot  biese animals on a given t idal  water$ray '
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4. As for Iqurgenella orle nay obtain an estlmate for the qaclusictl
aDal/or loss factol  for aninals ih the (3-6')  s ize classes. Usi l rg
the 1978-1984 and 1979-1984 resufts given in Table 2,one obtains
the factors 11911?5 and 153/159 or 68% and 961 respect ive ly.  This
suggests that a substaot ial  port ion of the inf lux of some 50
large animals into the System fol lowing the ,alr iest wet,  on recoral
of 1914-1919 haCI been lost (certainly some through drowning in
connerciaf f isherrnen's nets,  but the exact nuntrer is unknown) or
that sone of these animals had returneal to the freshuatet compfexes
assoclated with the waterway, or that the exclusion and/or loss
factor for animals in the (3-6')  s ize cfasses was high. A cc.rbinat ic.r
of alL three posslbi l i t ies is probably close to the actual s i tuat iqr.

5.  The number of (3-6,)  aninafs sighted on the waterway dul ing
the surveys of 19'77, 191A, 1979 and 1984 has remained relat ively
constant,  varying between 154 and 181, whereas the nuniber of large
animals slghted has increased frorn 101 in 1978 to 151 for 1979 and
then only by 6 more in the intervening 5 year period, between
19'79-1984 - This again makes one suspect that sone of the heav)'
fosses in the (3-6')  s ize classes anal also beavy losses of large
crocodi les are probably due in considerable measure to drowning
in f ishermen's nets. Compare the respect ive results for t l l rgene] la
Creek and the East Al l igator River system for the (3-6,)  and
large size classes (Table 2).  Tn spi te of the above. the East
Al l igator River appears to be on the road to recovery and i f  oDe
did not have results for 19?9 and just compared the results of
the 1978 survey with those for 1984, one would feel  pfeased.

6. The relat ively 1ow hatchl ing rectui tment on the East Al l igator
t ldaf watenray { for instance compare with the Liverpool-TomkiDson
and Blyth-Cadel]  Rivers Systens, pages 114 anal 115 Monograph 18)
sugqests substant ial  addit ional recrui tment of anlnals from the
important feshwater complexes associated with i t -

SoUTH ALI, IGAToR RIVER SYSTEM (Figs. 1 and 3)

This tialal waterway must rank as one of the most important crocdile-
i t ise anCl most ugly scenic-wise in the Al l igator Region- Tts
inclusion into Kakaalu Nat lonal Park, Stage 2, makes l t  even nore
important.  Much of the r iver ine and swamp habitat  associated with
its downstream sections has been destroyeal by feral water buffales,
but i ts inclusion into Kakadu National Park could ensure that
buffalo nuribers are closely control lea and hopeful ly the habitat
wi l l  be restoreal.  The upstreanr sect ions of the waterr,{ay are st i l l
associateal with sorne excelfent freshwater habitat and lr[Drtantly
Nourlangie Creek alrains much of this and acts as a funnef for
9. oorosus between this freshwater complex and the t idal  system.

Unfortunatel l  conunerciaf net f ishing for barramundi is st i1l
permited from km 0 to km 2{.5 on the South Af l igator and again
there are heavy losses -mostly of large crocotliles- through
dlolvniDg in barlamuntli nets.
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One is able to view the greate6t concentrat ion of farge crocodiLes
on a t idaf system in Austral ia in Nourlangie Creek ant l  on the
upstream km 90-95 sect ion of the mainstream. During the 1984
survey 28 large animals (some very large, 14ft  or more) rdere sightecl
on the kn 90-95 sect ion of the waterway anal 31 on Nourlangie
creek (kn 84-90) -  With the inclusion of the South Al l igator River
System into Kakadu Park. this g. pqlgglg resource coufd easily
become a tourist attraction of considerable national and internaticnal

Our previous surveys of the South Al l igator Systen highl ighted a
nuniber of perplexing probl-erns (page 91 Monogiaph 14) in relatlon
hatcbl ing recrui tment and the relat ivefy high propoit ion of (3-6')
and large anj-rnals sighted on the waterway. I t  is now clear that
hatchl ing recrui tment on the t idal  system wi l l  remain mininal
unt i l  the r iver ine habltat  is restored and that in the meantime
tbe system wi l f  cont inue to depend most ly upon the inf lux of
animals from the freshwater complexes associated with i t  or f rom
other systens in the Af l igator River Region. One neeal only
examine, for the South Al l igator,  the size class colulrms of Tables
1 and 2 to see that there is no way that the spectacular increase
in the nunber of ]arge animals sj .ghtet l ,  f rom 75 in 1978 l :o L4'7
during the 1984 survey coulal  be derlved from within the t idal
sect ions of the waterway i tsel f .  These animals have come fron
elsewhere and are using the watenray prealotninant ly as a rearing
stockyaral rather than as a breeding systen. Though the south
Al l igator is a very typical  TYPE 1 system sal inj- ty-wise, because
of the catastrophic destruct ion of nuch of i ts r iver ine habitat ,
nest ing on i t  is nininal .  In consequence, the normal exclusion
and/or loss calculat ions carr led out for the other TYPE 1 systems
in the Region are of f imiteal  value. for even though there are
losses alue to interactions antl certainly hea!ry and continued
losses due to corunercial net fishing, these losses are forbmately
being offset by an inf lux of aninals from elsewhere- carrying
out our normal loss cafculat ion for the (3-6')  s ize classes, for
the years 1978-1984 and 1979-1984, yields rnininum exclusion andlor
loss factors of 1/73 anA 12158 or some 1% and 2l t i  respect ively.
I{owever,  as pointed out previously/  most of the (3-6')  animals
themselves come from elsewhere and not from within tbe t idal
sect ions of the waterway i tsel f .  other points which are evialent
from Tables 1 and 2 are:

1. The number of (3-6')animafs sighted on the watemay has
retnained relat ively constant,  varying between 73 on bot l  the 1977
and 1978 surveys alof in to 58 in 1979 and back to ?8 on the 1984
survey, Probably the increasing nuriber of large g. porosus on the
waterway is keeping the nuniber of (3*6')  animals down- Note the
alecreasing rat io of {3-6')  to large aninals shown in Table 2t
d o { n  f r o n r  1 . 0 6  l n  1 9 7 7  t o  0 . 5 3  i n  1 9 8 4 .

2. The density of non-hatchl ing q. porosus sightea alur ing the
surveys increased form 1.2/kn in 1977 to 2.1,/km in 1984, with
the major increase taking place between the surveys of 1979 and
1984 and in the large size ctasses. The density was st i l l  onty
1.4,/kn durinq the 1979 survey.
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3- The increase fron 151 non-hatchl ing sighteal in .Tuly 1978
to 240 sighted during the July 1984 survey is stat ist icaf ly
signi f icant at 99X levef.  However one does not need stat ist icaf
arguments to see that there has been a spectacular increase anal
that most of i t  occuffed in the impoi: tant large size classes.

WES" ALI-IGATOR RIYER SYSTEM (Pigs. 1 and 3)

This excel lent l i t t fe TYPE I waterway has also been included
into Austral ia 's Nat ional Kakadu Park -Stage 2, but is being
slowfy thrott fed crocodi le-wise by the commercial  barramundi
f ishermen who are able to net legal ly from km 0 to 17.2 on the
42.2 km of the surveyable length of the waterway. In the proaess,
they Clrown large nuribers of large g. porosus and only catch a
few barramundi.  In addit ion, feral  water buffaloes have destroyedl
nuch of the former excel lent r iver ine habitat  and a substant ial
f ract ion of the freshwater complex habitat  associated with the
t i i la l  water$ray. The feral  water buffalo problern is l ikely to be
sofved relat ively quickly be Kakadg Park Authori t ies but not so
for the comnercial  barramundi f ishingi there are some hard
major decisions to be maale here if the valuable g. p9lgElq lesource
is to be al loweal to recover in the Nat ional Park.

The resufts shown in Tables 1 anal 2 for the west Al l igator
System show that:

1.  The density of hon-hatchl ing g. porosus siqhted, has jncreased
from 1.5/kn in 1978 to 2.4/kn in 1984. Furthermore, this increase
was due almost solefy to the increase from 37 to ?? in the number
of animals sighted in the (3-6')  s ize classes anal at  least 21 of
t b e  i n c r e a s e  w e r e  i n  t h e  ( 3 - 4 ' )  s i z e  c l a s s .  A s  T a b l e  2  s h o w s ,
there was an increase of 4 large animafs on1y, from 20 Eo 24,
between the 1978 and 1984 surveys -

2. The nuniber of non-hatchl ings sighted increased from 62 in
1978 to 103 in 1984 and this increase is stat ist ical ly s igni f icant
at the 99* conf idence 1evel.

3.  I t  is probably of l imited value to conjectule about tbe
dynanics of the population w}]en one knows that so many aninals
are lost throuth drowning in nets- During each of our four
surveys, in 19'77, 197A, 1979 and 1994, we found the West A. l l igator
system a maze of barramundi nets (page 55 Monograph 4, pages 91-
92 Monograph 14) and it appears a ndracle that any g. pglgElq at
al l  remain on the k]n 0-17.5 sect ion of the waterway. Carrying out
our normal exclusion anal/or loss calculat ion for the (3-6')  s ize
cfasses for the surveys of 1978-1984 sholrs that tbe minimurn loss
factor was 33/37 ot 89% anal for the 1979-1984 surveYs the loss
was 1OO%. Not only did the 41 (3-6')  animals sighted during the
1979 survey, NoT give r ise to any addit ional large aoimals, but
10 of the 34 large anirnals sighted in 1979 were missing aLso. we
have no doubt whatever, that one of the reasons for these heavy
losses is the drowning, in f ishermen's nets, of  a substant ial
f ract ion of tbe animals on the t idal  watenray. of  course some of
the animals may have returned to the freshwater complexes
associated with the System.

3 1 9



4. Examlnat iod of tbe nuniber of (4-5,)  plus (5-6,)  aninals
sighteal durj"ng each of the four surveys ls of limiteal value.
because of the total ly art i f ic ial  s i tuat ion created on the
waterway througb exceedingly heaw net fishing. The figures for
1 9 7 7 ,  1 9 7 4 ,  1 9 7 9  a n d  1 9 8 4 ' v r e t e  2 9 ,  2 2 . 2 1 ,  a n d  3 9  r e s p e c t i v e l y
anal tbe increase in the nunber for 1984 might be relateal to the
relat ively large alecrease, from 34 to 24, in the nuniber of large
animafs sighteal,  hor,rever i t  is di f f icul t  to be f i rn on this
p o i n t .

5.  The very snal l  hatchl ing recrui tment rate on the t idal
waterway suggests that a large port ion of the (3-5')  and large
animals sighted were derived from elsewhere - from otber t idal
systems in the Region and/or fron the important freshwater
complexes associated r i ' i th the West AI l igator SIstem.

I I I L D M A N  R I  R  ( F i g s .  1 a n d  3 )

This t idal  waterway is very much l ike the West Al l igator System
except that unl ike the West Al l igator i t  has no surveyable
creeks or l  i ts downst leam sect ions aDd has a surveyable length
of 33-5 km on1y. I t  too, bas fortunately been included in the
Kakadu National Park -Stage 2, but again conmercial  net f ishinq
is st i11 permit ted from km 0 to 22- Rather than repeat ing here
the introaluctory remarks we gave for the West Al l igator System,
one sbould reread those and subst i tute the word "Wildman" for
the West Al l igator.

Thouqh superf ic ial ly the two water{ays appear much tbe same anal
both have freshwater complexes associated with them, our survey
results show that crocodi le-wise, the Wildman is a far better
system, From Tab1es I  and 2 one sees that:

1.  There has been a spectacular increase, from 1.9/km in 1978
to 6.O/km in 1984, in the alensi ty of non-hatchf ing g. porosus
sighted on the waterway- 

"he 
density was 4.0/km in 1979 when rnanjr

9. !.9:SqjfC r^rere concentrated back into the tidaf waterway from
the drying out freshwater complexes associated with i t .  The non-
hatchl ing numbers sighted increased from 65 in 1978 to 200 in
1984. This is the kind of increase we had been wait ing for,even
though at least 106 of the 200 non-hatchl ings sighted were in
t h e  ( 2 - 3 ' )  a n d  ( 3 - 4 ' )  s l z e  c l a s s e s  a n d  m o s t  o f  t h e s e  w e r e
u n l i k e f y  t o  e v e r  r e a c h  t h e  ( 4 - 5 ' )  s i z e  c l a s s -

2. Tbe exclusion anal, /or loss calculat ion for the (3-6')  s ize
ctasses shows for 19?8-1984 a loss factor of 5/2A or 18* on1y.
but usinq the 1979-1984 data shows that not only did the 44
( 3 - 6 ' )  s i z e d  a n i m a l s  s i g h t e d  i n  1 9 7 9  d i s a p p e a r ,  b u t  i n  a d d i t i o n
12 of the 56 large animals sighteal had al isappeared by the t ime
of the 1984 survey. Net f ishing for barramundi must be responsible
for the foss of a high fract ion of these aninals.
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4. The sane retnarks nray be made here for the Wilalrnan
lrere for tbe West Al l lgator in refat ion to the relat ive
unt i l  1984 of t } . le number of animals sighted in the (4_s
( 5 - 6  '  )  s i z e  c l a s s e s .

3. The number of large animals sighted increased from 21 tn
19'78 to 44 io 1984. however,  i t  nust be noteat that the nunl))er
sighted in 1979 was 56 aI)d were i t  not for the crocodi les
drowned in nets i t  is I ike1y that the f igures of 56 woulat have
been surpassed in 1984. Note that this w;s the case for
Murgenella Cleek where corimercial net fishing for barramundi
is prohibi ted. Note too from ?abte l ,  that t ie missibg large
animafs were al l  i .n the ()7,)  s ize ctassesi decreasin6 trom at
Ieast 31 in 1979 to 13 in 1984. However sone of these ani-mals
may have returned to the freshwater complexes frotn which they

as they
clcnstanclt
' )  p l u s

5. I f  comnercial  net f ishing is probibi ted on the Witalman,
the ?ables indicate that a relat ively rapid and substant ial
increase in farge animals could occur since there appears to be
signif icant recrui tment of hatchl ings on the upstrei i r  sect ions
of the waterway in addit ion to the animals bei;g contr ibuted by
the freshwater complexes associated lr i tb i t .

OVERALL TIDAL WATERWAYS oI' THE ALLIGAToR REGIoN (Fig. 1)

Tn I 'ables 1 and 2 we show resufts sununed for the 354.5 km of
TYPE I water ' ! , rays surveyed in the At lrgator iegion -that is for
all the TYPE 1 tidal waterways in tbe Region inclualing l\brgerEfla
creek and the wi ldnan River- They show without doubt;  that a
recovery of g.porosus in the Af l igator Region is underway in
conformity with the predict ions of our moalel ,  discussed in the
introduct ion. We can also state that,  were i t  not for the
drowning of large nufiibers of farge crocoaliles (probably ocnsiderably
more than 1O0 annual ly in the Region) in col lunercial  f ishermen.s
nets, the recovery would be spectacutar- The fol towing
points are shown by the Tables for the Alt igator Region with
the Wilalnan:

1. That the number of non-hatchl inq g- porosus sighted increaseat
from 693 on the 1978 survey to 869 on the 1979 one and ro 1161
on the Jufy 1984 survey. This 682 increase hiqhly signi f lcant
stat ist ical ly (  992 conf idence level) ,  ho.wever a nutnber of
qual i fy ing points shoulal  be borne in minal.  Note that the increase
of (1161-693) = 468 animals inctudes the farge increases in the
n u n b e r  o f  ( 2 - 3 , )  a n d  ( 3 - 4 , )  a n l m a f s  s i g h t e d  - i n c r e a s e s  o f  9 1  a D a l
14O respect ively- (especial ly note that these large increases
ref lect high recrui tment during the two ,dry wets'  of  l9A1_19A2
and 1982-1983, see Monograph 18) and that a very high fract ion
of these are unl ikely to enter the (3-5')  s ize class. Tbe nunber.
5 4 9 ,  o f  a n i m a l s  s i g h t e d  i n  t h e  ( 3 - 6 , )  s i z e  c t a s s e s  i s  t h u s  a  v e r y
temporary f luctuat ion. This can also readi ly be appreciated by
not ing the relat ive constantcy of the ntrr iber of (4-5')  plus
{ 5 - 6 ' )  a n i m a l s  s i g h t e d r  2 3 1 ,  2 1 0  a n d  2 3 3  w e r e  p o s i t i v e l y
ident i f ied during the l9 '7A, 19'79 and 1984 surveys respect ively
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alal  i f  one cortects for the Eo classes then nunibers become 261,
258 and 291 respect ively.  As pointeal out in the model,  i t  is as
i f  theie were only a certain number of s lots on the t idal
waterways for the animals in these size classes anal the nuniber
of these slots remains relat ively con6tant or increases slowly
only.  Thus the big bott feneck seems to occur most ly in the
( 4 - 5 ' )  a n d  ( 5 - 6 ' )  s i z e  c l a s s e s -

2. The t lensi ty of non-hatchl ing 9. Dorosus increased from 2.0/km
on the 19?8 survey to 3.3,/kn on the 1984 one.

3. Though the nunicer of animafs posit ively ident i f ied in-the
(5-?')  s i ;e class increased from 9? on the 19?8 surveY to 145
on the 1979 one -after the 'alr iest wet '  on recoral ,  when most of
these animats had been concentrated back into the t idal  waterway
from the swatnps- only 146 (6- '7 ')  animafs were posit ively
ident i f ieal  aur inq the 1984 survey. However,  the nunber of (  7 ')

animals, which were posit ively ident i f ied. increased from 132
to 186 to 233 on the 19'1a, 1979, and 1984 surveys respect ively '
The increase of only 48. in the nunber of posj . t ivefY ialent i f ie ' I
Iarge aninals after an interval  of  5 years, does not look at al f
impiessive, however one must bear in mind that 1979 was a very
un_usuat year and many of the large animals which had been forcet l
out of ttle swanps woufd have returned to them during the normal
wet season of 1t79-1980. Thereafter some could be expected to

endeavour to gain terr i tory on the t idal  systems over a perio ' I

of  a number oi  y.at. .  aurthermore, as we pointed out previouslY,

fo! the inal iv ialual  waterways, there is i r refutable evialence that
exceedingly hea\,1 '  Iosses were suffereal by animals ln the large
size classas ( 6 ') ,  through drowning in conmercial  f ishermen's
nets, and hence the increase in the nuhber of large animafs
sj .ghteal woufd have been nuch greater,  but for these- hea!ry fosses'
r f  one corrects for tbe Eo crocot l i les, then the nuniber of large
crocoal i les sighteal increaseal spectacular ly from 2?4 in 1978 to
4O1r ln 19'79 (because of the drying out swamps) and then _Less
spectacular ly to 46? in 1984. The increase of 193 large animals
o_ver a perioi l  of  6 Years - in spi te of tbe fosses referred to above-

again h- lghl ights the excef lence anal importance of the t idal
sistems in t ;e Alf iqator Region. anal especial ty of their  associated
freshwater complexes -

4. The rat io of (3-6')  to large animals sighted decreased from
1 . 3 3  f o r  1 9 7 8  t o  0 . 9 2  f o r  1 9 ? 9  a n d  t h e n  i n c r e a s e d  t o  1 . 1 8  f o r
the 1984 survev. Holrever this lat ter rat io is a somewhat art i f lc ial
one, in the present instance, because the f igure of 549 for the
num;er of animals sighted in the (3-6')  s ize cfasses is inf lated
bv at least an addit ional 141 (3-4')  aninals,  nany of which i t i l l

not reach the (4-5')  s ize class anal are l ikely to have al lsappear€d
within a year.  Furthermore, the f igure of 461 for the number of

animals sighted in the lalge size classes is al t i f ic ial ly low
because of the heaw losses of large aninals tbrough drowning'

322



5. The minimum exclusion anal/or loss factor calculat ion for
the (3-6')  Eize classes shows for 197A-I9A4, a ]oss factor of
112/365 or 47* and for 19'79-t984, a factor of 304/369 or g2t .
These percentages require careful  interpretat ion for included
in them are not only the exclusions and/or fosses in the (3-6')
s ize classes but also the Iosses alue to drownino of manv of
the large animals. one must afso cont inue to beir  in mi;d that
each of the t ia lal  waterways in the Al l igator Region has
fresh\rater complexes associateal with i t  and thaa there is
substantial movement of animals betlreen the waterways and its
complexes.

6- The relat ively 1ow hatchf ing recrui tment rate or l  the t idal
waterways in the Alf iqator Region -only some 9g conpared to an
average of 27% for al l  TypE 1 systens -supports our content ion
that substant ial  recrui tment of animafs in al l  s ize classes occurs
in the freshwater complexes associated lr i th the TypE I  t idal
systems of the Al l igator Reqion. Furthermore, a study of the
distr ibut ionaf al iagrams for the animals on each the ststems rn
the Region (appearinq in Monograph 19) shows an atypical
distr ibut ion with most of the large animats at istr ibuted on the
extreme upstream sect ions of the waterways rather than on the
brackish midstream sect ions (chapters 6 and 9 Monograph 1).  This
again supports our content ion that a substant iaf  f ract ion of the
animals sighted on the t idal  waterways of the Al l igator Region are
deriveal f ron the freshwater complexes associateat with these

The relat ively-hiqh f iqures for the number of l2-3' \  and (3-4,)
aninals sighted (145 ar] i  229 respect ivety) dur ing the 1984
probably ref lects high recrui tnrent dur inq the ,dry wets, of  1981-
1982 and 1982-1983 as i t  did on the l iverpool-Torik inson and
Blyth-Cadelf  Rivers Systems (see Tabte 1, paoes 114 anal 115
Monograph 18) .

COBOURG COMPLEX AND SALTWATER CREEK (Tigs. 1 and 4 to 6)

Sal lwater Ci_eek {4 km from the nouth of important anat excet lent
Murgenef la Creek) and the Cobourg Complex, consist ing of the
Mlnimini  and I lamaryi  Complexes were f i rst  surveyed in 19?9
(Monoqraph 14).  These waterways coi lst i tute +,be largest assembfage
(275.1km) of 1 'YPE 3 \{aterwats in northern Austrat ia anal provicle
rearlng stockyards for g. pggs_Ug excluded from TypE I breedinq
systems in the area -probably,  fargely for animats exctuded
throuqh the mouths of the t idal  l raterwa-/s of the Al l igator Region-
thouqh i t  means sea journeys of at  least 40 km for s,rch ar l imals.
For corpfeteness sake aDd because these Conjplexes were unf ikely' .o be resurveyed again in the foreseeable future, i t  was decideal
to resurvey them in July 1984, though tbe uDdertaking was one
of considerable complexi ty.  The results from these resurveys are
shown in Tables 1 and 2 and the hiqhl iohts are:
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1. On Saltwater Creek (Figs. I  and 4),  the nuniber of non-
hatchf ing g. porosuq sighted alecreased from 29 on the 1979
sulvey to 19 for the 1984 one, Furthermore, whereas no hatchung
were sighteal dur ing the 1979 survey of thls hypersal ine creek,
on the present survey, 6 were sighteal, again sho!,ring that
€poradic nesting can and does occur on I'YPE 3 watenrays.

Because of the sigtrificant increase in both the nuhber of
(3-6')  and large animals sighteal on Murgenel la creek, one
night have expected to sight on Saltwater Creek an increased
number of (3-6')  and farge anirnals -aDinals exclualed for
Murgenella creek- but as shown in Table 2, this was not the
case. The nuniber of (3-6')  aninals remalned afmost constant,  12
wexe sighteal tluring the 1979 survey, when many animals had been
concentrateal back into the t idal  wateffays. anal 11 during the
1984 survey. on the other hand the nur.ber of large animals
alecreased fron 16 to I  for the same surveys and this decrease
might be relateal to the fact that breealing occurreal on the
creek during the 1983-1984 wet season. This sort  of  var iat ion
appears typical  for TYPE 3 systems, which act largely as rearing
stockyarals,  and there appears to be a cont inual f low of animals
back and forth between them and rYPE 1 and,/or orther TYPE 3
systems (page 121, Table 6 Monograph 18 anat MoDographs 5 and 6).

2. The 1984 resurvey of the three bypersal ine t idal  waterways
inclualed in the Minimlni complex -Minj.mini creek, !'litldle Arm
and Iwalg Creek (Figs- 1, 4 and 5)- revealed an increase, from
21 to 44 i^ the nunber of (3-6')  and large aninals sighted with
the major increase occurr ing in the large size classes- whereas
onLy 9 large animals were sighteal on the 125.8 km Cornplex during
the 19?9 survey, the 1984 survey revealed 21 (Table 2) '  Perhaps
because breealing alial occur on saftwater creek during the last
wet season, some of the imnature large animals may have been
excludetl from it and these then entered the Minimini cornplex

Just to the nolth of i t .

3.  on the l lanaryi  compfex (Figs. 1,  4 anal 6) consist ing of
coasi:al  Arms A, B, C, D and the I lamaryi  River,  and encompassing
135.2 kn of s l ight ly hypersal ine, c lear t iatal  aterways, a
decreased number of (3-6')  aninals -20 i^ 19'79 '  8 in 1984- were
sighteal. On the other hanal the nuhber of large animals si.gbteal
increaseal s l ight ly.  f ron 20 in L979 to 24 for the 1984 resurvey-

4. consialering the two interlinkeal complexes together -known
as the Cobourg cotnplex- shows that the total nunber of g.Dorosus
sighted on the 261.0 km of waterways increaseal f rom 67 for the
1979 survey to 76 for the 1984 one. This increase is not
stat i"st ical ly s igni f icant and the density f igure for the complex
increaseal f rom o.26/km to 0.29lkm only.

5. Careful  note shoufd be maale of the size structure of the
crocot l i les sighteal on both the Miniminl  anal r lamaryi  complexes.
on the Mlnihini  complex not a single hatchl ing or (2-3')  aninal
was sightedr a1l animals were in size classes (3-4') .  This was



afso the case for the 1979 survey. The same corunent appfj,es rothe I laniaryi  Compler<. bowever in this case no (3_ ,)  ; i ; ;danimals were observed ei ther,  al1 l rere tn size ala""."_- ie_s , l  .I t  is apparent that no breeding of g.  porosus 
"""" i"- i "  

i i , "cobourg complex anat that atf animal; sllh-IEE-have 
""t"i"a 

tn.Complex from elsewhete.

6-.  -  Interest lngty,  there has been a consialerable change srncethe 19?9 survey. in the size scructure of the animals siqhteat.D u r i n g ^ t h e  1 9 ? 9  s u r v e y  t h e  r a r i o  o r  ( 3 _ 6 , ) , z t a r S ;  * u . - f . l i ,  t " ,the 1984 resurvey this rat io dropped to O.bg, i . f f . " t i " i - tn"
l : : . : : ""q nudber-of rarge animal;  s iqhted (45 ."Jn;. ."a-- i"  ZSIano rne decreased number of (3_5.) animals observad (31 comparedt o  3 8 )  -

7,.  I f_one adds the ()3.)  animals sighteat on Saltwater Creek toEnose ot- the Cobourg Complex? tben one f inds that the numbers t g h t e d  d u r i n g  t h e  1 9 7 9  s u r v e y  w a s  5 0  ( 3 _ 6 , )  a n d  l a r q e  4 5  o r  atotal  of  95 (>3,),  whereas for the 1984 survey t f , .  
"" i1".  "" ,42.13-6 t )  and s3  la rse .  fo r  a  to ta l  o r  ss  11111- ; ; . ; ; : - ; -coiDcial€nce of nuniber -or is it possibfe tfrat aniiafs laa neenconcentrated into the Complex in l9?9 as they had elsewhere andarrer rhe norna.L wet seasoh of 1979_1980 they had returneat fromwhere they cane? This \ras then followed uy i .i""-in..".". o""rto the nunibers siqtrted on the 19?9 survey._w" 

"." "n"l i"_io 
answertl is question, bui considteriDs trre popr:r 'ai ion i i l .J"J! l-"".,  t i ,"past 5 years, in the TypE l systems- o? ttre atl iqatoi R;si;, .  , .ls surprising thar we did not f ind a proport ioni ie i"; ; ; ; ;" 
""the 275.1 km of ?ypE 3 waterways resurveyed.

ADELAIDE RIVER SYSTEM (Fig. 7)

Scenic-wise ani l  crocodi le-wise. this 231.6 km {aterway with i . tsfew, remaining freshwater complexes nrust rank 
"" "ii 

ii' tii! 
-1".t 

,or oe amohgst the very best,  in horthern Austraf ia.  We have oftenwonoereo why so mahy people f lock to the r"raterwavs of Kakddu
N a l i o n a l  P a r k . w h e n  t h e  A d e l a i d e  R i v e r  i s  o n l y  I  i r o u r ' s  a l r i v e  t r o mDarwin, is a far prett ier waterway than any 1" t f ,"  p". t , -""a
cert_ainly has more large crocoal i las on i t .  In fgf t  ind- ' ig ie werought strong]y to have i ts waters closed to al f  commercial  netf ishing and to have the overal l  system inctualed i"  

"  " , i f6 i i r"-reserve. We altnost succeeded, but seff government came to theNorthern Terrirory at about the sarde tiie and 
"iii 

il-.ii" 
"dr iv ing determinat ion to discard _with gfee_ every i i "" ,_ o""a 

".b a d .  w h i c h  h a d  b e e n  p r o p o s e d  p r e v i o u s l y i

Because of the lmportahce of the Adelaiate River System, the
universi ty of Sldney had estabf ished i ts maid f ie ia stat ion rnnorthern Austraf ia at Beatr ice Hif l ,  obly a few away f i "r- tn"
Adelaide River Eridse, with the view of ;arryins 

"; l  
i ;a;"=r""studies on the System. such intel fectuat enalav6ui ; . ;  ; ; - -

_anathema to the new government and we were soon hounied out ofBeatr ice Hi l l -  one of the major factors mj. l i tat i rrq uq. ir ," t  t f r"
Adelaide River System today is i ts c loseness to Oar. i i  n yet
thrs very fact could act ilr its favour and provide the people
of Darwin with a tour ist  at tract ion of worfb reknown-



Each of the four surveys of the Adelalale River System vere made
Dlior to the breealing season aDd should be comparable. However,
ioain, it must be remerhbereal that the 1979 survey was calrie'l
or]t after the rdriest wett on recoral anal ftost of the animals
inhabitj"ng the freshwater complexes as6ociated with the upstleam
sect ions 6f var ious creeks of the System would have been
concentrateal back into i t  (Aatt tendum, Monograph 1).  Examinat ion
of Tables 1 and 2 reveals t lat :

1.  The nuniber of non-hatdr l ing g.Dorosus sighte' l  dur ing the

1971 ,  Ig ' la,  19?9 and 1984 survevs was 369, 319, 321 and 542
respectively. Thus the non-hatchfiDg nunibers have j.ncrease'I

s ioir i f - icantty and dramatical ly since the 197?-19?9 surveys
-eipecial ly ihen comparei l  with tbe results for t idal  systems in

the- MaDing; ida area of Arnhem LanCI ( l lonographs l  and 18) ' .
Purthermo;e this najor increase is not predominantly 'lue to

i n c l e a s e s  i n  t h e  ( 2 - 3 ' )  a n d  ( 3 - 4 ' )  s i z e  c l a s s e s .  c o m p a r i n g  t h e

19?? survey results with those for 1984 (Table 1) shows that
the increa;e r , tas only 12 for the (2-3')  and some 1? for the
(3-4')  s ize classes. rmportant ly the maJor increases, dur lng

the ? year interval .  occurred in the large size classes, going

f r o m  8 1  t o  2 2 8  ( T a b 1 e  2 ) .

2. fhus the increase in the density of non_hatchl ing sighted

irom 1,6,/kn in 197? to 2.3/km in 1984 is important an' l  s igni f ies
that an excellent anal sustainable recovery is unalerway on this

3. Note also (aable 2) that the nunJcer of crocodi les sightea

i"  t i r"  tg-e' t  s ize classes alur ing the survevs of 19'17 '  1918'

i9?9 and 1984 was 264, 21?, 190 and 2?8 respect ively and in the

i a - S ' )  p l r - r "  ( 5 - 6 ' )  s i z e  c l a s s e s  ( T a b 1 e  1 )  i t  w a s  1 6 3 ,  1 3 3 ,  1 3 3

ana f i f ' respect ively- Not that the f igure of 278 (3-6')  animals
c o n t a i n s  a t  l e a s t  1 0 5  ( 3 - { ' )  c r o c o d i l e s  a n d  a s  m e n t i o n e d
i ieviousfv most of these could be expecteal to be lost '  Again

ihey uere_derived from the excel lent breeding season during tbe
i a i i  * . t '  o f  1 9 8 1 - 1 9 8 2 .  T h e  c o n s t a n c y  o f  t h e  ( 4 - 5 ' )  p l u s  ( 5 - 5 ' )

t iq_ures again highl ights the bott leneck which occurs for these

s i z e  c l a s s e s .

4. T'he f i l in imum exclusioD and/or loss factor calculat lon for

i f r e  ( : - e ' )  s i z e  c l a s s e s  s h o w s  f o r  t h e  1 9 7 7 - 1 9 8 4 ,  1 9 7 8 - 1 9 8 4  a n d

i i l ' ig- iseE surveys, exclusion anal/or loss factors of \17/264'
61/217 znd 85,/190 or 44%, 31x and 452 respect ivelv '  The relat ive

;"; ; i "" ; t  anal s ize of these factors makes us suspect that most of

ine.e roise" are natural  anal that only a snaf l  f ract ion are due

to causes relateal to nett ing anal poaching'  During our JuIy 1984

survey not a single barramunal i  f ishinq boat was sigbted on the

Ld"1"id.  River - ;o di f ferent fron former t ines. Apparent ly the

river has been well anal truly netted out an'l barranundi have

become a refat ively scarce corrunodity on i t .  Hoirever,  i t  appears

that g. pglgSq st i l l  manages to obtain suff ic ient food'  During

*oveme"t-" f  "nt"  shiralee" upstream, we sighted a verv Iarge

crocodi le at km 41, alragging a dead bloate' I  feral  water buffalo

i.i"r" tit. rlver. ihe cio."aif" was mialstream when we sighte'l
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i t ,  at  a,hich t ime i t  diveat with the buffalo he. ld in i ts houthand sl 'am underwater sone 20.ro_ 30 m. rhi;-;w;-i i"nir i i i  
,a."a

of strength had to be seen to be berie";a. 
-; ;e-;; ; ; i i" ,r l".

tr le largest. ever seen bv HM aluring t is in yeais i i- iJj ! I . .n onthe t idal_waterways 
_of ;orthern Austrafia i"a-.". 

-. .  
i  i i .* i .o t"oe 1n excess of 20 feet in length. we laa excetieni-" i"r '" . tthe animal's head and estimate; i t  to be .;-- i ; ; ; ;";";-; : ;r" ,"_Length. A few days Iater werreirrry capturei'; ;i-:;;;ni:;;'IEi i,ti."t'*3;.nt:t n*u .:i.n 

.
::r:ggl:d ft: lg.ry. ana kep[ wrappins rrs bodt 

"i""na^-ir,!-n".a:,'.iff,'i:'?i:i"_;?:i ;: :3=::ii:; :1."il:";3;*"ljj:.j,t*,".when we witnessed a 1arge crocodi le 
"" i t , i . "  

.  
- . i , " . i ] - -" . ,

We bel ieve that the relat ively fow loss factors founal foi  theAalelaide River are related not onfy to the f"*_.. ." i r i "J-freshwater comptexes (most have u.!" J"il i"vJi i i" ' i j i l ir*"...buffalo) associated with the
tire ror'e km-oi-."J.i"'i"ii"'Ill l i l- ?Yt ars-o importantrv to
t''" a"*n"t.J.i-";;;;" ^;;".;."i:il::::J:TH.:n;:l.u::i""""."
: : : : : :  9,f refuse for many of Lhe (3_6,) ; ;d i ; ; ;"";; ;r; ;"our.Lng the hiqhly inCeractive Dreedrng season ahd thus decreasethe heed for rhem ro reave rhe ridal;y"a;;-;";-;"; ;- i l l -*.",
dangers of sea travef. The situation f, i ." i" *".h-i ixJ"ir, . tfound on the Kalarv.oi River Sysrem-in 

"""xirsi"*"""y"ipjs! 
zeMonograph 10) and coufd be e:consrcrerably. Apparentry . n r joi5'if,. tl. l lt the ross ractor

: .  Th9 ratio of (3-6') to farge animals sightei l ,  decreaseatf rom 3 .26  ro r  79 '7 '7 ,  t o  r . 22  fo r  t he  r9ea  
" r i i . j i - ,  

- - " . ' " .

6. Examihation of the hatchting and {2_3,) numbers siohtealfor each of the four surveys indicate. .r, . t ' r . ir i i i . . i i ' " ianimals nrust also be occurring on the fr"rrr"" i" i-".r"" i""J.associated with the adefaide niver system. i l ; i ; . ; ; ; ; ,1;.re la r i ve l y  h i sh  f i su res  fo . r  t he  nu ,nb ; r  o f  
- ( r l ; i - ; ; ; ' i j _ ; ' , ' )

:l: '?l:__.ig1'r:d, -pf9!:bly rerrects rriqh re"."i.*."i"a,liri"
; l i t " : i : , -F: ; ; " ; r .  

re81-rs82 and re82-Is83 t ' "  i t  a ia- i " - i i "

1: The distr ibut ional diagran for C. porosus on the AdelaideRtver system (see MonooraDh-l  f" .  rh;  r ; ]J-; ; ;  i ;?;  ; i ; ; ; ; . ,
Y::::::nl^]8-_f :'_the r6?s- one, Monosraph rs 

"iri .""i.i i ' i i l"
; : : " : : , - ' : : :_. : ,=.yury ]y64 survey) is qui te di f ferent to those

r::':i.i::i:i ;i:".;":i::1:#,:i.:":.i::i3i*."1:fl ';l.I:';1"
peak_of the distr ibut ion does hoc occur on the extrene upstreamtidal sect ions of rhe waterway as i"  t r ,e-"ase 

-o;- ' ; i l ' ; " ;5;"y"

i n  t b e .  A l I i g a t o r  R e g i o n ,  b u t  o c c u r s  o n  t h e  m i d d t e  
" " . t i o n " .Thus the. distr ibur iohat diagram for the Adelaide sr" i"*"" i .very much like those for th; Btyrh_cao.ri ir,a"r"q..i, i  

' i" 'Jna' 
r e f

:Ir9 | I lre reool -romkj nson {Monosraphs 7 and ral ni".-." iy!i!*".' i n e _ r e w  r e m a i n i n g  f r e s h w a t e r  c o m p l  e x e s  a s s o c j a t e d  w i t h  t h e
19:-l?t9:, "t":.-9ysrem, 

which haveD,t been totarry aesiroyJa oy::':i":i:"5.:i.','ij'ii;"Tij'*"illi:.:* i3:".fr :H:llj;jiia"";",.,
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8. During the 19?? survey of the Ade1al'le system we recor'red

;;" 
" i ; ; ; ; ;q. 

for the f irst t ime, of a 9' johngloni in bractish

*"i"r- i i t t t  i  measured salinitv of ?0/00-(page 39 Monograph 3) '

; i ; ; ;  i tr ;a i ime we have siqhted g' iohnsloni on the^ti ' lal.sectioDs

l i " i i " t  i . t " t " . vs  i n  no r th i rn  Aus t ra l i a  (Monos raph  2 '3 'a ' L2 '13

lia' i i l  ] .J-"p.-. i . i rv p.s" 4se Monosraph 1) and in Monosraph

i:.x:*+,:u=:iguliq*::=iri :#*ffi::c5,'*: i::tl'3r"3":t
the tine that the Previous sca
ii'tia'ii .i"e." t.^rr".t exclusion bv g' p9!-99.!E- tather, than an

iitiii" i.- i"t.i"ii"." 
"r 

saline con-difiois ' Recent work be webb

;;"'. i . 
- i;.;;;a;t 

i; Aust. wildr' Res' 1e83' 10' 63e-50) tends
i "  

""oo"t t i  
tshis view as does the discovery by Tapl in and-

i i i i " ' i i " i . t " ! - ige i ,  z rz ' :ons-m47)  or  f insuar-sa l t  s lands. in
iiii"e)"iiiiii""-::g_c,_f+-"it; lH:iH,:5 i3ll,iilii",3''"'Adelaide system (Monograpn r6,

e:";;;;.;;i^;; ir. ll ??.:-'il;:,:il:';:.:"::;.y?i3il"5 31".o"
d u r i n q  o u r  1 9 4 4  s u r v e y  1 r  9 .  -
i i '  ig']o-si. 2- 

"..t ion 
ind g-on-Tlf-km g l '  ?- I 1?' 0 section' rt

would be interesting to see whether the nurdber of g' iohnstoni

; i ; ;"a-";- irt" t ia"i  sections of the A' lelaide Rlver continue to

;:: ;";""-;" 
-; ; .  - iumler 

of g' Dorosus increases' Both webb et al 's

;i.-;;; o,r.i t.ta to sussEst'Tlli-Eut neither data afrows a

f l rm  conc lus lon  on  th i s  Po in t '

COI{BINED wATERwAYs OF vAN DIEMEN GULF (Fig' l)

Because of the very ilynamic situation which prevails f9t g'pslgsCg

1;;;;"; . ;a duri iq 
-certain 

seasons of a sisnif icant fraction

of the aninals i thin a 
"vtt"^ 

i"a between wi' Iely dispersed t i t lal

;"; ;": ; ; i l" ;-. .pr '"" i , ia repeatedlv (chapter e Y:l:s:3!h 
1'

&"rI". a oa"""qi"!i'' re) ti'" i^iottttttl' for S' P9:g+ 
status an'l

i . . !"" iv str:di5s,_of not considering, lust a port lon^ot^,4 
",; ; ; ; ; ; i  or even a sinsle v ate rwav '  wt'en""er possible oNE sHouLD

.io""rioi,r-to suevev m:p REsuRvEY il't' tsp trpnr, sllr Yi-wlTHrN
a oivi" 

-iinop 
GE.GRAPHTC AREA AND RoucHLY NEAR THE 'AME- TfMx oF

flra* i i l r ,_ 
" ln"." ise 

atibiguit j_es could easily arise-in the

i;; . ; ; ; ; i" i i ; ;-  ; i-  i t  .  '" i"rt ' '  For instance the t idal waten'aYs

of the AIl igator Regron were i i i=t =urveyea during october 19?7

I"a-if t ."-."3t.".yed in June 19?8. August 19?9 an' l  JuIv 1984'one

i"!t- ir"--"" iv cauiloos wt'en comparing-the october 1977-results

i i i i i  i r '" ."- i ' r  the other : survivs for we rnow that the breedinq

::;:'"; 
';;"*;;""; 

around october- an't that manv (3-6') an9 irunature

;;; ; ;""; i ; ;1" are exclualed from the breedins sections of . t l te
t i l$ ;; ; ; ; ; .Jir,ul t i* '  (see point 13 in 'he rntrod'ct ion) '

; ; ; i ;"; ; ;",  studv of the resulls in rable 2 shows that one

mioht qaln erroneous prtt:lrt"'"U""t the status of g' p9!99!q if one

i i3il.a"i"i"i i- .l- ine iesurts ]tr *re west Al-Lisator svsten rather

; ; ; ;- i";  the other svstens nearbv as vrerl '  The same remarks

i i i i iy'*i.i ' ""." s...t.' -to"" if one -monitors ::]LrlTir"d
"2r l t io"" 

of  a waterwav (pages 130 and 131 Monograpn ldJ '

In Tabl.es 1 anal 2 we have cornbined the results f'or tlte tidal

i ' j t " i* .""  !ur.rev"a, f rom the I lmarayi  River on-the cobourg

;; ; ; ; : ; i ;  io-t i r !  eieraia" River ln Adans Bav- rhe varrous
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conbihations shown allow one to view the results frona ntllnber. of different angles and to assess ttre recoveiv of C.porosus in this broad geographical area of northern a"'"ti.fii.

1.  One point which stands out strongly,  for each of thecombinations shown, is the inftateat 
"u.i,;r "f ""i..i" "i"f,t"ag-":i lg,:b:. ruly 1e84 survey in the (3_4,) 

"i," 
. i_""- tri i i . Dano rnat thrs in turn has j .nf lated the (3_6,) s ize class nrhber

99utl!. un9 the_ (3-6')/ larse ratio (Table 2). These .r, i."i" in tr,.{r-q ,  s lze class are the result  of  the excel lent breeding
season during the ,dry wet,  of  19Bt-1992 ana as afreiav-oor.r t .a
out -several  t ines previously,  a large fract ion of l i re_m- aieu n t r K e - L y  r o  e n t e r  t h e  ( 4 _ 5 , )  a n d  ( 5 _ 6 , )  s i z e  c l a s s e s .  E x c l u a l i n g
::: l- !I::.Y:.I gl 's , which appear to revel our .uir,"i qui.ity, u]"n u m D e r  o t . ( J - 6 ' )  a n i n a l s  s i g h t e d  n o r m a l l y  r e m a i n s  f a i r l v
c o n s r a n t  ( s e e  T a b f e s  2  a n d  5 ,  p a g e s  1 1 6  a n d  1 2 0  M o n o q r a ; h  1 8 ) .However as r"re have accumulated more anal hore a"t" i" 

-}r"!__U"""*"

c l e a r  t h a t  i t  i s  t h e  ( 4 - 5 , )  a n d  ( 5 _ d , )  s i z e  c r a s s e s  
- " i i i l r , -  

p r o v i o e
most of tbe bott leneck and that the neck size appears to."*"r .surpr is ingly constant for a given t idal  system.

2- Examining the results in Table 1 for the Al l igator Regronplus Cobourg Conpfex and Saltwater _629.5 km_ showi that tnen u l b : I  o f  { 4 - 5 , )  p l u s  ( 5 _ 6 , )  a n i m a t s  s i q h t e d  d u r i n q  t h ;  1 t 7 9
and 1984 surveys were 252 and 26L""peEtiv"Iy.  r" i . . " . t i "qty
the humber of (6-?,)  animats posit ively ident i f ied was 164 oneach survey.

F o r  t h e _ ' A d e l a i d e  p l u s  A l ] i g a t o r  R e g i o n  w i t h  W i l d m a n ,  _ 5 9 6 . r  k m _t h e  { 4 - 5 ' )  p l u s  ( 5 - 6 ' )  c o u n r s  f o r  l i j 9 ,  t 9 . t g  a n d  1 9 g 4  * " i .  : o + ,
343 and 3?6 respect ively.  considering the errors -" fup lo or, .s r z e  c t a s s -  w h r c h  c a n  e a s i l y  a r i s e  i n  s i z e  c f a s s  e s t i n ; t i o n ,
E n l s  t s  a n  a m a z i n g  c o n s t a n c y .

I f  one then adds in the resufts for the cobours Comp.lex anat
S a f L w a t e r ,  t h e  ( 4 - 5 , )  p l u s  ( 5 _ 6 , )  c o u n t s  f o r  f 6 Z e  a ; a  r S S  
become- 385- and 404 respect ivety _again surpr is ingly const;nt for
the 861.2 km of t idaf waterways surveyeat-

3 .  ? h o u g h  t h e  n u n b e r  c o u n t  f o r  r h e  ( 4 - 5 , )  p l u s  { 5 _ 6 , }  s i z e
classes appears to remain ctosely constant f i " .  . r i . ""v ' t"-
equivafent survey, this is not the case for targe ani i rats.  once
the anitnals have passed through the bort teneck, 

- th; i ;  
; ; ; " .=

appear to continue to increase _inspite of various anil ccrltrnuug
Losses within their  s ize cfasses as wet l  (Table 2)

For-the_ 'Al I- igator Reqion pfus Cobourg Compfex anal Saltwater,-ozy.b Km- the numbers of large animafs sighted on the 1979
survey was 447 whi le the 1984 survey yield;d 519 farge aninats.

F-or the 'Adelaide plus At l igator Region }/ i th Wildman' _586.1 km_
the.number of large animats sighted during the 1978, 1979 and
1984 surveys was 352. 525 and 695 respect ively.  and i i  one-adds
rn the cobollrg Complex and Saltwater creek, then the number of,
rarge anrmats sighteal on t le 861-2 km of these t idal  . rraterways
during the 19?9 and 1984 surveys is 569 anct ?4? respect ively.
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4. As already pointed out previously,  the 'alry wet '  season of

19al-19a2 resultad in heavy hatchl ing recrui tment and this in

turn resufteal  in a high (3-4')  animal count dur ing the July 1984
sur.vey. As has been shown during the course of our lengthy stu'ly

on th; Blyth-cadeIl anal Liverpool-Tonikinsoh Rivers systenrs such

fluctuati;ns are soon smoothed out (Monograph 1 and 18) ' The

heavl '  (3-4')  animal count in turn inf lated the (3-6')  count
w t r i c i  i n  t u r n  h a l t e d  t h e  a l e c r e a s i n g  ( 3 - 6 ' ) / r a r g e  r a t i o  ( T a b t e  2 )  '

Furtherrnore, the very hea!ry losses of farge anrmals tbrough
alrowning j.n barramunati nets set in the tidal waterways of Kakadu
Nationai Park afso leads to an art i f ic ial ly high rat io.  r f
comriercial  net f ishi"nq $ras halted in the t idal  waterways of
Nat ional Park, one could be conf ident that the rat io would
cont inue to fal1 over the long terrn. However only repeated, careful

anal systematic surveys of the overal l  watervays in the area can
proviale a long term check on this matter.

5.  The alensity of non-hatchl ing crocodi les sighte' l  dur ing tbe

1984 resurvey i icreasei l  in each of the systems anCI areas (Table 1) '

F' ,or the overi l l  861.2 km of t idaf waterways resurveyed, the

increase was fron 1.5,/km for 19'19 Lo 2.7 for 1984. This is

Eignif icant stat ist icat ly at 992 tevel of  conf idence and
im;ortanttv the increase is not made up increases in the (3-6')

s i 'ze ctassis (8?O versus 610) only,  but there was also a large

increase in the nuniber of larqe aninals sighted (?47 versus 569) '

Thus the present results support  the view that a sustainable
recovery in the 9. pgf9qlg populat ion is in progress in tbe

Adelaide niver systern ana in the t idal  waterways of the Al l igator

RegioD. Furtherm;re this recovery is very nuch in accor ' l .wi th
I tr6 preaict ions of ou! nrot lel ,  al iscusseal in the Introduct ion and

lends further suPport for l t .

Discuss ion

In the Introduct ion, we sumnrarized the moalel  which we have been

aleriving over the past 5 years for the dYnamics of g' pg!.gElLg
p"p"f i t i "n" in the t idaf i raterways of northern Austraf ia,  based'upin 

repeatea night-t ime spotf ight surveys. The model is.able
not onf i  to account in a consistent fashion for the vast store

of f ie ld observat ions and results l re have accumulated for some

1Oo t iaal  aterways in northern Austral ia but has also been

successful  in predict ing results to be expected on future surveys

"i-" i . i """  
typis of t id;1 wateffavs (Monographs 1 and 18) '

In points 7 and 8 of the model we atated:

" Because of the 80% exclusion and at least 60-70X

losses of sub-adul- t  crocoal i les as tbey procee' l  toward sexual

rnatur i tY, there has been no signi f icant sustained increases

in the ;on-hatchr inq g. pgrPSlE populat ion on the-t idaf
atef l , talEof our monitored area in northern Auslratta slnce

the conrmencement of our systematic surveys,a period of ten
y e a r s  ( M o n o g r a p h  1 8 ) . "

and
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Assr.r.rning the results from our monitored areaapply elsewhere, any slgni- f icant sustainei l  i ; ; ; ; . -""
E.ne non_harchl l l lg g. porosus poputat ions on the t ia lalwarerways of northern Austral ia hust be measurei l  indecaates. Howevet,  as discusseal . . . ,  

""  
t ie; i  .y"t"r* . i t i ,f reshwater complexes, the recovery could be e*iectea tobe more rapid' , .

In.  Table 3. we have extracted alata for 1979 and 1983 from
lgble 1..pase 114 Monosraph 18, for the arr. s--i.-"i"ti i i ir*r*ry.
mon.l tored in the Maningrida area, which encompass i f r"  Co(r*oa"r.
l l l i i l?"kT:tr"son., Bryth_ca.tetl an.l ctyde ni""i. 

-s'v"i.." 

""ar  creeKs tn the area/ and presented these in thesahe from as the resufts shown in Tabfes 1 
""a 

Z. i i i i=-t i ""permi. ts us.to compare surveys results for t r ,e ^o"i lo iei-- i iaarwaterways in the Maningrida area with those for the g6t.Z f(mor waEerways bordering Van Diemen cuff .  Comparing Tables 2 and3 hight ishts inmedlat; ty and stronsly tr , .  t i "  i . i " i f ""=i-point"quoted above.

The resufts derived from the present resurveys of 861.2 km oft idal  systems bordering van Diemen Gulf ,  tasi  resurrreyed inrr te,  aEe very much in agreemeht with what we predict ;d for them.rhey provide strons evid;nce for an tmportani ; ; ; ; ; ; i " ;"s
::"9".'y ?f 

g. pgl$g on the tidal witerways of the niiisatorRegion and on the excel lent Adelaide aiver S!.stem. i f , i " - i . """ .ryis much strongei than that found for the t id; I  * . t . r . .y"- i"  t f r"M a n i n g r i d a  a r e a  a n d  t h e  e x p t a n a L i o n  f o t  L h e  d i f f e r e n c e  i ss trar nght torward .  Whereas the freshwater compfexes associated
y]:l-t l: rYPE 1_ waterways in the Mabiosrid" 

-i."" 
"."-."i"i, ""ar lence most of the aninals excluded from the t idal  systems rnthe area had l i t t le choice but to _leave tr ,e ,vsie.r-  ianl-rate,endevour to return or ro be kir ted i f  t r ,"v .eiaineal l - i i  t i , t .process the losses in the (3_6,) and targe si .ze cfasses arevery high. On rhe other hand. in the Alt igator a.Si"" .  

- th. ."

are subsrant iat  f reshwater comprexes u"ro5t"t .a * i i r , -- i i ,J" ivpe r
: :1: l  : : : " :y: I .  and many of the excru.red an. inals take l . r"g" ,"rnese and they are used boLh as rearrhg stockyards and asbreeding sustems. The fosses in this ca;e .o"Ia ; ;  .*o." i !o t"be lower (see poinLs S and 6 of the rntro;; ; [ io; i  ; ;5- i ; ; '
recovery rate faster t})an on systens without associated freshwatercomplexes. For the overal l  waterways in the Al l iqator Reoion wef o u n d _ t h a t -  t h e  e x c l u s . i o n  a n d / o r  t o i s  r . " t " i , " i i J J - t . t " J J i '  n r  . " ad z n . .  r n r s  t a t t e r  h i g h  f i g u r e  c a n  p r o b a b l y  b e  a t t r i b \ r t e a l  l a r g e l yto the foss of crocodites through drolrni ;g r"  n" i"-  w.."- i i  

"" tf-or this, the figure would undoibtedly traie Ueen *".r.r-ioltr'!, ."athe recovery more spectacufar.

For the Adelaide River sytem, two important factors apDear ro comeinto p1ay. Though nany of the forner freshwater . ; .pi : ; ; ; -
associated_ witb the Systen have been destroyed Uy f !r" i  wat".buffalo,  the l raterway has in adal i t ion 

"n "" i . " . i " . - i iOi. i - t* tsystems of most ly TypE 3 watenrays on i ts alownstrean sect ions andhence when aninals are exctudeat ?rom the ur."ai"g-";. i i i"-in"y
can take refuge in these without leaving the Sysi" . .  

-a"-we-fra.,e

seen, tbe exclusion and/or loss factor iot  the_Adelaide Ststen

3 3 1



lle|s cnly between 31 and 452, compareal to the 80 to 90X or more.
for th;  waterways ln the l4aningriala area (pages 127'134 and 155
Monograpb 18).  The increase from oDly 81 large animals sighte' I
on tie idelaide during the ,Jufy 19?? survey to 228 Large anirEl's
sighteal on the i fuly 1984 one is the consequence of these smal ler
lo;ses. c lveD anothel decade or txto of protect ion, the Adelaide
system may begin approaching i ts former sel f ,  crocodi le-wise.

we bel ieve our results fo!  the waterwaYs in the Al l igator Region
also indicate the potent ial  for recovery, at  a rate equal to or
even better than that alreaaly found for the Aalelaide System.
However,  this wif l  only be so l f  conunercial  net f ishing for
barramundi is hal teal .

Other than on the extreme upstream sections of the tidal {aterfl-ays
there is so f i t t le to see on the t idal  {aterways, a few feral
water buffaloes, some birals and, of course, the crocodi les .  Proper ly
protecteal,  g.  porosus in large numbers could easi ly and quickly

6eco*e one of the most outstanding and spectacular tourist
attractions in the Park -lYing with the best g. lrllqtlg.lrq attractichs
of Afr ica, This whole natter raises an important issue- what is
a Nat ional Park? Is i t  an area where ini l igenous f lora and fauna
is to be preserveal and ful ly protected for poster i ty,  or is i t  an
area whici  is c loseal and protected from the ordinary ci t izen an' l
yet lef t  open to exploi tat ion and alestruct ion by coNnercial  f ishing-interests? 

Kakaalu Nat j-onal Park is a very strange park indeed'
Does the Austral ian publ ic know what is happening? In whose
l"nterests are the crocodi les in the Nat ional Park being drowned?
IIow are scoles of farge crocodi les being balanceal against a few
barranundi? More important ly,  when is i t  going to be halted?
Not wlshing to withstand a further campaign of persec\r t ion- for

asking di f i icul t  quest ions and exposing the truth, we shal1 abstain

fron any further comnent. As far as we are concerne'I, this matter
is now closed.

our resufts have alenostrated that consialerable care must be taken

when al iscussing the recoverY of g.  Dorosus on the t idal  waterways
of northern Auatral ia.  For the t idal  waterwals on the northern
coast of Arnbem Lanal - f rom the Goomadeer River in the west to the

clyale River i l r  the east (Monograph 18),  some 411.5 km of waterwavs-
thlre are olrly scant signs that a recoverY is underway' on the

basis of some 10 years of surveYs in the area, i t  appears that any

signif lcant sustained increase in the non-hatchl ing q. pglqEgq
pofulations. on those watervrays, may take decaales. For the waterwavs

;f_ the Al l igator Region and the adelaide River system, a signi f icant
recovely is-alreaaly underway and must be encouraged further by
naintai ; ing fu1l  piotect ion of the animal and halt ing commercial
net f ishing in the t la lal  {aterways of tbe Region.

on the basis of our 1983 and 1984 results,  when we resurveyed some

!272 kn of t ia laf  waterways, one would predict  that a recovery is

also underway on the mighty Roper River SYstem, for in many ways

it  is l ike t ie Adelaide Systen. uowever.  comnercial  net f ishing
is permj.tted well upstream on this {aterways antl we know t}tat
Iar-ge numbers of crocodi les are drowned annual ly in the nets '  The
waterway was surveyed in 1979 and i t  would be of interest to
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: :": .-- l  i t  carefulfy and sysrehaticafly again, afrer a perioator 6 years- Furthermore. one would preaict-any reco".r i  i"  . .ny
:I:i:.:19.] "::.:,9y. in rhe. Kimrce;ry 

"f 
w;;i.;; 

-;;=; 
i.ii 
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-i i" 
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TABLE I
Number of c. po_ros 5 siqhted \aithinc"ii, a"iiig'.iiii:.i;:';;;,ii;iii ,;ff!,:'::":lH'":l ;;til"l,i;#"1;o"i,Hl 'l;:""
mrdst rear .d is tance surveyed and dens i ty .o f  non_hatch l ing  . io lo l i i " r - . ign t "o  on  

"u . t{aterway is shown, as are the 959 cn,me" 6r non-r,'iicrriid;-p;;;";i: "?;:'iii:".]lTlii,::i,:1""i':lT;t"?l.jl; i:1i1""ats0. Each of the {aterways l isted had been last surveyeJ S y"i"i i i"uior.fy,

Size Cl ass Numbers

AoELATDE 
I

July 77 | 417
Sept 78 I 3Bl
sept 79 | 374
Ju ly U | 602

I4ONOGRAPH 3

I1ONOGRAPH 4(14
]YURGENELLA 

I
oct 77 

| e5
June 78 

1173
Aus 7e 

| 
198

,July U | 236

oc t  77  |  83
Ju ly  78  |  85
Aug 79 | 96
June  84  1120

IEAST 
ALLTGATOR

| 
oct 77 l3r9

I June 7e PzsAus 7s 1393
Ju iy  84  |  4 r1

SOUTH ALLIGATOR

oct 77 
lr42

July 78 lIsT
Aus 7e 

1164
July 84 | 279

WEST ALLIGATOR

I

4B
47
7

53
39
53
22

1

24
17

l8

I4

30
51

8

4

l2
61

37

63

44
72

T2

4
4

17

14

L2

t3

33

33

17

22
28

57

51

58
35

24

t4
12

1B

f4

9

i4

zt

13
24
24
2 l

41
42
28
24

24
43

25

15
I3
7

l 8

6
23
27
3 l

40
31
5B

25
24
31
38

t0
10
12

6

1B

30

26
57

51

64
60

31

38

5 I
9 t

l 0

6
1 4

15

l l

16
I4

38

38

58
I00

221 .0
231.6
231. .6

118 .9

I tg .2
119.2

45 .9

44  .9

45 .6
45 .6

I14 .9

113  . 8
tt3 -2

I14 .0
r14.0

42 .2

40.4

42 .2

42 ,2

2.0
2 .8
3 .3
5 .0

2 .3

2-9
3 .3

r .2
1 .3

1 .4

2 .1

1 .8

566-644

487 -559

490-562

842-936

183-227

223-273
346-406

402-468

442-510

521-595
598-673

209 -257

223-273

237 -287

363-425

104- 138

86-  1 r8

120-156

149-189

3 3 5



Size Class Numbers

91-L23
t97-243

300-356

895-991
980-1080

1151-1259

1514-  163

1084-1190

1366-1484

1836-1972

37-  59

22- 4A

6

ra- 22

10- 22

34-54

59-85

5
9

3
4

1.9
4 .0

6 .0

1 .8
2 .0

3 .0

2 .0
2 .4

z- t
1.3

0 .3
0 .2

0 .2
0 .4

0 .2
0 .5

0 .2

0 .3

0 .2
0 .3

0 .2
0 .3

33.5

33 .5

316  .8

321.0
321 .0

350 .9

354 .5

14 .1

43 .8
43 .8

28 .5
28.5

53 .5

125 .B

125 .8

26 .7

26  .7

15 .0
l 5  . 0

BB

126

161220

13?

186

233

54
9B

145

53
2 l
26

63
116
116

Sept  78  I  118
Aug 79 |  rs5
June 84 | 226

ALLIGATOR REGION
EXCL. !,ll LDI'IAN

oct 77 I 638
June 78 | 744

A,rg 79 I 85I

Ju ly  84  11046

ALLI6ATOR REGION
!iITH I,{ILDMAN

June  78

Aug 79

July 84

SALT|/1ATER

Aug 79

Ju ly  84

14IN . l lNt

Aug 79

Ju ly  U

MIDDLE ARM

Aug 79

July 84

Il/JALG
Aug
Ju l  y

MINlMINI

Aug
Ju ly

ARI'1 A

Au9

Ju l  y

ARI'1 B

Aug

Ju ly

TABLE (cc$n'D)

3 3 6



TABLE I (covr'o)

Size Cl ass Numbers

ARrl c I
Aus 79 17
Jr.t ly 84 | s

ARM D I
Aus 79 19
Ju ly  u l7

rLAr.lARYr I
Aus 79 | 16
Ju ly  & |  7

ILAMARYI COI,1P LEX

Ju ly  U |  32
COBOURG COI.4P LEX

Aug 79 | 67
July 84 | 76

COBOURG COI1PLEX
& SALTWATER

Aus 7el%l I t
Ju l y  64  l l 0 l l 6 l

ALLIGATOR REGION
+ COBOURG COMPLEX
& SALTWATER

Aus 79  11102 l l37  |  99
Jury ea hlz:  hrz l rqs

AOELAIDE + ALLIGATOR
RE6ION EXCL. l ,{ILD[1AN
July&oct  7 /  

11055l l t l  |  
45

sept&Ju ne78 
111251178 I  62

sept&Aue 7e 
1r225lr6e | 

72
July  84 116481145 l12r

ADELAIDE + ALLIGATOR
REGION I{ITH |.iILDI"IAN

sept&JuneTB 
112431231 I  78

sept&Aus /e  
l l380l1e0 I  106

J r . r l y  84  118741 I71  l l 81
AEOVE + COBOURG COI,IPLEX
& SALTWATER
Sept&Aug 79 114761190 I 107

Jury  84  l1975 l l77  |  rB I

10  l l 1
21  112

19  t 13

27 114

205  [55
260 t l89

126 t114
157  1107
219 t149
340 1221

164  [16

250 n65
353 1235

29 .3

29 .3

19 .8

19 .8

44.4

44 .4

t35.2

?61 .0

261 .0

215 .L

275 .1

629 .6

629 .6

543 .1

538 .4

552 .6

552.6

57 t  . 9
586 .1

586 .1

86r.2

861.2

0 .2

0 .5
0 .4

0 .4

0 .2

0 .3

0 .2

0 .3
0 .3

9

7

rB-34
7

s3-79

94-126
107-143

137-r77
136- 176

82L1645

889?131

486t610

891-1615

6674797

4872543

b964.724
B83?021
z ro287 6

a312r81

a6411034



TABLE 2

This Table r{as prepared using the results given in Table I and groups the
crocodiles sighted into the important size classes shown. 501 of the E0 size
classes were distr ibuted to the (3-6') size classes and the remaining 50% to
the  (>6 ' )  s i ze  c lasses .  Th i s  l { e igh ts  the  d i s t r i bu t i on  heav ' i l y  i n  f avou r  o f
largei crocodiles, which are known to nomally be the most wary. l ,{hen the E0
is  an  odd  number ,  t he  b ias  i s  a l so  g i ven  to  the  ( ' 6 ' l  s i ze  c lasses .

Survey t o t a t s Hatchl ings (2 -3 '  ) {3 -6 ' )
Large
( :6 '  )

ADELAIDE

Ju ly  77

Sept 78

sep t  79

July 84

MURGENELLA

lct 77

June 78

Aug 79

Ju ly  84

EAST ALLIGAT1

lct 77

June 78
Aug 79

Ju ly  84

SOUTH ALLIGA

oct 77

June 78

Aug 79

,luly 84

I,IEST ALLIGAT

1ct 77

June 7t

Aug 79

June 84

IlILDTIAN

sept 78

Aug 79

June 84

)R

4t7

3Bl

374

602

95

t73

198

236

31B

329

393

411

142

t64

279

B3

B5

96

120

118

226

r0R

R

48

62

53

60

I

48

47

7

53

39

53

22

6
4

39

12

L7

53

21

26

,4 1,ol
' l

36 1

I
r l
';l
24 1
. - l

l 8
t4
30
51

3
I

2
5
9

2

34

60

264

2 t7

190

278

61
50

66

tlt

154

175

159

181

73

73

5B

47

37

4 t

17

28

44

96

81

78

r23
228

32

59

61

95

93

l0 I
151

69

101

t47

25

20

34

24

21

56

44

3  .26

2 .78

1 .54

1  . 22

1  . 91

0 .  85

i . 08

1 ,23

1 .66

1 .73

1 .05

1 .06

0 .97

0 .57

0 .53

1 .88

1 .85

I  . 21

3 .21

1 .33

0 .79

2 . tB
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TABLE 2 (corr,p)

Total s Hatchl jngs (2 -3 ' ) { 3 -6 ' , )
Larqe
(:6r )

ALLIGATOR REGION
EXCL. I, I ILDMAN

June 78
Aug 79
Ju ly  84

ALLI6ATOR REGION
I,IITH I,II LDI.IAN

June 78
Aug 79

Jury 84

SALT|//ATER

Aug 79

Jul y 84
i\, I INI14IN]

Aug 79
July a4

I,4IDDLE ARI4
Ar/g 79

July 84

Il/]ALG

Aug 79

Ju ly  84

I I l INI14INI COI,IPLE X

Aug 79

July 84

AR}1 A

Aug 79

Ju ly  84
AR}4 8

Aug 79
July 84

ARI4 C
Aug 79

Ju ly  84

AR}4 D

Aug 79
Ju ly  84

365

369

549

12

1 l

8

6

5

6

5
13

t8
23

3

I

I

5

z

2
2

274

402

467

l6

B

3

3

I

4

5
12

9

2 l

2
B

2

4

2

3

7

5

1 .33
o ,92

1 .18

0 .75

1 .38

2 .67

2 ,00

5 .00

1 .50

1 .00
1  .08

2 .00

1 .10

1 .50
0 .13

0 .50
0 .00

2 .50

0 .67

0  . 29

0 .40



TABLE 2 (cqvr'o)

l o t a  t s Hatch l i ngs (2 -3 ' ) (3 -6 ' )

Aug 79 | 16

Ju ly 84 I 1

ILMARYI COI"IPLEX

Auo 79 |

,.:riv e+ I
COBOURG COI1PLEX

Aug 79

July 84

COBOURG COMPLEX
& SALTI,IATER

Arg 79 | 96

Jul y 84 | 101

ALLIGATOR REGION +
COBOURG COMPLEX &
SALTt,jATER

Aug 79

Ju ly  84

ADELAIDE + ALLI6ATOR
REGION EXCL. l/1ILDMAN

July&oct77
Sept&JuneTB
Sept&ALrg79

July 84
AOELAIOE + ALLIGATOR
REGION I,JITH I,IILDMAN

Sept&JuneTB | 1243

Sept&Aug79
July 84

ABOVE + COBOURG COI4PLEX
& SALTWATER

Sept&Aug7g | 1476

Ju ly  84  |  1975

3 4 0



TABLE

fifri'ffi:"ff 
'Hl j:"l"i,li!,"31,3l;fliil] :l: liJ;:'itJ;l:T-:ffi"il"l;i:l;:tiy,

ffi*il1:;n'i6!:"'in:"1"1;itg":i:o:,:*"ks (oDiained ;ii;s-iiui" i,"piil, rra
u,""'rn'ir,"-i6., i,i iioi""i i""rx"iiltji:':#":["f::' il.]"t],5rt,i3o,nu,survey was r,ude afier the ,dry rvet' of I98Z-1b$ ana nence inirnais l!r"::"1 I i3l;"1ill':i"J:f *i;".:::].,::,:n,:i;"Fi,:;lii"ili:rF"l"l:*".

Sjze C'lass Numbers

June  &  Ju l y
t979

Ju ly  E  Ju l y
1983

411  .9

5urvey Total s Hatch l  i ngs (2-3 ' ) (3 -6 ' ,  )
Large
(:6' )

(3 -6 ' )
Lar9e

June & Ju ly
1979

Ju ly  &  Ju ly
1983

1253

1199

487

345

125

198

450

492

191

164

2 .36

3 .00
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VAN DIEMEN
GULF

l t " 5 3 s

SALTWATER CREEK

MURGET{ETLA CREEK

132"16,E 48

1 2 " 5 S COOPERS CR€EK

EAST ALLIGATOR
RIVER

MAGELA
CREEK

M.p of Mulg.n.lla cr..l, c6r.rs crdk rid th. E n Altisaior Riv.r. Dji.nes in lh
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COBOURG PENINSULA
WILDLIFE SANCTUARY
AND FLORA AND FAUNA
RESERVE

A R N H E M
LAND
ABORIGINAL
RESERVE

MURGENELLA
W I L D L I F E
SANCTUABY

SALTWATER
CREEK

MUBGENELLA CREEK

ILAMARYI
RIVER

u-

ul

lJ-

VAN DIEMEN
G U L F 1 1  ' 5 1  ' S

KILOMETFI€S

!WALG
CREEK

M I N I M I N I  C R E E K

ENDYALGOUT
ISLAND

ARAFURA SEA
VALENCIA
ISLAND

MOUNTNORRIS

o
COPELAND
ISLANO

SAY

cd.ral a.!. map rhorins rh. rivcr and crcekl on rhc Coborrs p.ninn,tr Dnranccs in km shorn for Sahs.r., C.Fk
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COI.{MENTS ON INDOPACIFIC CROCODII,E DISTRIBUTIONS

charfes A. Ross
Department of Vertebrate Zoolocrv

National Museum of l latural  nist6-rv
S m i t h s o n i a n  I n s t i t u t i o n
W a s h i n g t o n ,  D .  c . 2 0 5 6 0

Iptroaluction

The systef i rat ics and distr j .but ion of Indopacif ic crocoal i les are
confused and in part. unkno\,rn. Individual and geographic
variat ion have- been inadequately studied, insuif  i6 i" ; r t  rnur"urr,
nororngs and the ext inct ion of some popufat ions ensure tha!
basic quest ions of recent Tndopacif ic Crocodvlus speciat ion
will remain only partfy answered, 

""a, 
ttrEliiistr-ib,rtior]"

poorfy documented. This is part icular ly true for the numerous
r s l a n d  p o p u l a L i o n s  o f  p a l u s t r i n e  o r  , . f r e s h w a t e r , ,  C r o c o a l y l u s
w h . L c h  s e e m i n g l y  e x h i b i L  a  h i g h  I e v e l  o f  e n d e m i a m  l n  c o " t r a s t
to the widely al istrrbuted fndopacif ic crocodi le (crocoaivlus
porosusl /  \ r i th which most,  i f  not a1f,  are .ympat. i --

The distr ibut ion of the phi l ippine Crocodite (Crocoatvlus
mindorensis) was reviewed recently and shown t;-i;;1G;-th"
is lands of luzon, Mindoro, Busuanqa, Masbate, Sainar,  Negros.
Mindanao and Jolo ln the phi l ippine Archipelago (noss aid
Afcala. 1983).  In this note I  cont inue to review Inalopacif ic
crocodi le distr ibut ions by present lng data that indic: te that
New cuinea freshwater crocodi les are restr icted to the istanal
of New cuinea and map thei!  known distr ibut ion. In adal i t ion
island records of the hdonesian pafustr ine Crocoatylus, referreat
99-91 "c.rqsgdlltrg siamensis', in this nore rorrowins+lurrer
{ 1 9 2 3 ) ,  H e I l m i c h  ( H o o i j e r ,  1 9 7 2 )  a n d  W e r m u r h  a n a l  M ; r r e n s  ( 1 9 7 7 )  .are surunarized br ief ty and the need for addlt ional records anal/or
specimens is emphasized.

New Guinea I ' reshwater Crocodifes

New cuinea f ieshwater crocodites remain retat ivefy abundlant,
Morpbological  analysis of a targe sampfe shows that two
disjunct and dist inct New cuinea freshwater crocoal i te poputat ions
separated by the Oi{en stantey, central, and wanatanunen i,oirn""r,
r a n g e s  e x i s t  ( H a l l ,  i n  p r e p . r  R o s s ,  i n  p r e p - ) .  T h e  n o r t h e n r .
Sepik River,  popular ion was alescr ibed bi  S;hmidt (192SI;  wtrereas
the other,  restr icted to the southern towlands, is undescrtbed.
The 

-southern and northern populat ions can be dist inquished by
o l r a e r e n c e s  o I  c r a n i a l  m o r p h o l o g y  a n d  s q u a r n a t i o n :  g e n e t i c
exchange between these two folms seems unl ikely o! |  the basis of
distr ibut ion data. The descript ion of the sout irern popul i t ron
must be postponed pending examinat ion of I r ian Jayai l= ssr l . rD
na.r l  ot  asland of New cuinea) mater ial  at  the Ri jksnuseun van
Natuurl i jke Histor ie,  Leiden -
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Crocodiles have been reported fron most of the islands surtolrlding
New cuinea. In most instances, these locat i tY recorals have been
assigned to .q.  p-9l9Elt9.  Nei l l  (1956, 19?1) suggesteal that a
palu;tr ine crocodvlus, ei ther g. novaesuineae or a close relat ive
of i t ,  may occur in upland lakes on the is land of New Bri tain.
whitaker l fseOa) surveyea crocodi les anal crocodi le habitats of
the is land provinces of Papua New Guinea. He founal f rom personal
observat ion, skin dealer records and interviews with crocodi le
hunters " that q.  porosus is tbe only species present".
Crocodvfus p.Slgglq is known to occur in freshwater lakes,
rnarsfresl"a inland r ivers of maintand New Guinea and elsewhere
( D u b o i s ,  1 8 9 6 / 9 7 ;  w h i t a k e r ,  1 9 8 0 b ;  R o s s  a n d  A l c a l a ,  1 9 8 3 ) .  N e i 1 l
baseat his specles ident i f icat ion merely on the basis of habitat
anCI such an associat ion is known to be unrel iable.

wermuth and Mertens (19??) anat Groonbridge (1982) included the
aru Is lands SsW of New Guinea in the range of q.  novaeouineae.
This local i ty recold is based on specimen number 8115, a preserved
young crocodi le in senckenberische Naturforschende Gesel lschaft '
Examinat ion of photographs of this specimen clear ly shows i t  to
be a specimen of g. pglgg.gE - The following comparisons are the
b a s i s  f o r  t h i s  r e i d e n t i  f i c a t i o n :

1. I t  has 30 traDsverse ventral  scale rows whereas New Guinea
freshwater crocodifes have 22 to 2' l  (N = 2091 Ross, unpubl '  ' lata)
and is within tbe observed lange of var iat ion of this scale count
for g- p9!9E!g, 29 to 35 (N = 6Ot Ross, unpubl-  data).

2 .  I E  h a s  a  r e d u c e d  n u n b e r  o f  p o s t - o c c i p i t a l  s c a l e s ,  i . e . ,
less than 4, as observed in al l  g.  Dorosus examined (N = 72) and
only 2.4% of 24? New Guinea freshwater clocodi les examined (Ross,

u n p u b l .  d a t a ) .

1  r r  l r . L s  t h e  e h l a r d e d ,  o f t e n  o s s i f i e a l ,  l a t e r a l  s c a l e s  a n d
dist inct t lark caualal  banding found iD New Guinea freshwater
crocodi les. These are typical ly absent in 9. Dorosus where the

fateral  boaly squamation is composed of regular subequal scales,
and the tai l  iJ spotted or bfotched but rarefv has sol id bands'

whitaker (1980b) reviewed the al istr ibut ion of the freshwater
crocodi les in Papua Ne\"t  Guinea but fai led to note that g '

novaeouineae occurs in the vic lni ty of Madang (based on a f ive

J'-rvEni i  t rre Moitaka crocodi le Farm, Port  Moresbv. in 1977.
marked by J.  l ,ever as or iginat ing in Madang. and exandned by me)
and mist ikenly attr ibuteal the southern Highfands Province,
Kir iowi ls land (Kikor i  River) f reshwater crocodi le local i ty recor ' l
to a specinen at the Nat ionat Museum of Natural  History,
smithsonian Inst i tut ion. Actuat ly the record is based on a
photograph of a crocodi le captured by me and later lef t  at  the
Kikori  crocodi le I 'arm.

Nei l I  (19?1) and Groorbr ialg (1982) maintained that the 'Listr i t 'ut lcn
of New Guinea freshwater crocodi les in Ir ian Jaya is poorlY known'
Actual1y. their  distr ibut ion in Ir ian Jaya is wel l  documented'
These authors fai led to note papers bY Brongersma (1958a and b, 1961'
1962) and the extensive col lect ions of l r ian Jayan crocodvlus of
the Ri jksnuseum van Natuurl iJke Histor ie Leialen. Avai lable records
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indicate that f reshwater crocoal i les occur
habitat  in Ir ian Jaya.

throughout suitable

The-local i ty records presented by Whitaker (19gob) ,  Bronqersna( 1 9 6 8 a  a n d  b ,  1 9 6 1 ,  1 9 6 2 )  m u s e u m  c o t t e c t i o " "  a n a  i i r i r ; ; i " ,  
" . "sumnarized in Map 1.

No evidence exists that New cuiaea freshvrater crocodi les occuroutside of New cuinea {with the possibte except ion oi  introauceapopulat ions in tbe palaus).  on the is land of wew cuinea ihey navea wide distr ib\r t ion, occurr ing in aft  areas 
"t  "" i i i l ' i .  

} ,"ot t" t
f rom Fak lak to Abau in the southern fo\"r tanals,  

" ; ; ;  
i ; ;__Maniberambo to Lae in the northern Towfands, They are tnown tromOransbari- in the Vogelkop peninsuta (Bernice p. Sishop Museumnulnbers 3942 and 5842) -  There are no records of f resh;ater

crocodi les from Milne Bay in eastern papua Ne1"I cuinea.

Indonesian I .reshwater Crocodifes

" Cfocof l l l lE siarnensis ' ,  was apparent ly widespreaat in the Indonesian
l s . r a n d s .  I L  i s  e a s j l y  c o n f u s e d  w i t h  g .  p o r o s u s  o w r n g  t o  s i m i l  a r j t yof colorat ion, of ten reduced post_ocaipiT;-squ.*"t i "" ,  

"na 
usimi lar nur irer of  t ransverse ventral  scale ro;s- There in

consialerable inter- ls land variat ion, and at present.  insuff lc ient
mater iaf  avai labte to di f ferent iate att  is la;d popuiat lons. Thesecrocodi les can be di f felent iated from g. porosui ;y a comblnat ion
of craniat and squamation cnaracter;st fcs-] I6Ei i i  p.ep, j  rn"v
are dist inct f rom crocodvtus siamensis of mainlanat S'out ieast esra
o n  t h e  b a s ! s  o f  t . h r o a t  s q u a n a t L o n  ( R o s s ,  r n  p r e p . ) .

Distr ibut ion of Indonesian , ,9.  s iamensis, ,  is now known to inctudes-umatra-,  Bangka rsland, Java; aorneo and- celebes. speclmens onwhich these is land records are based are in the col iect ions ofthe Ri jkamuselm van Natuurl l jke Histo. ie,  r ," ia.n is"* i i i i ,  e.nqr"
. L s r a n d l ;  s e n c k e n b e r i s c h e  N a t u r f o r s c h e n d e  c e s e l f s c h a f t  ( J a v a ) ,
the Museum of conparar ive zoolosy. Harvar. l ,  

" ;a 
; ; ; i " ; ; -M""""*

of Natural  History. Ne1^l york (Borneo);  and the Nat ional Museum ofNatural  History, Smithsonlan Inst i tut ion (Cetebes),

Examinat ion of addit ional mater ial  in Indonesian anat European
museum coffect ions wi1] l ikeIy show t}at Indonesian , ,C. siamensts,,
is found on other isfands in this region. es trre rei  a&t i  r i  c- i t ionof exist ing museum specimens or the ;xaninat ion of remaining wifatpopulat ions increases the sampte of is lanal populat ions of
freshwater crocodi les, i t  is I ikely that 1n_di; idua] is lana popurat ions
wi l l  meri t  nomenclaruraf recognit ion (Dubois,  1908, Br; ; ; ; r" ." ,
1 9 4 1 ;  R o s s ,  p e r s  -  o b s - ) .

Discussi on

The stuaiy of hdopacif ic crocodifes inal icates that many is lands inEne reglon harbored endemrc Crocodvlus that di f fer f ron the wide_
:?, lgr"g e. p-orosus. in morprrorosy, s ize, anat pertaps (pr ior roolsturD€nce by man) habitat .  Any past ecotogical  sepaiat ion ofpalus!rane crocodi les and e. .p-qr,9E!g in unknown. fai ty accounts
or .(ndopacif ic crocodi les did not di f ferent iate betwe;n specres,
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but centereal on crocoal i le plealat ion on man. As eal ly as 17?9,
bount les were paial  for crocodi les ki l led in estuarine or r iver ine
habitats ln southeast Asia (Koenig, 1984) and even Dyak tr ibsemen
in Borneo who normal ly did not k i l l  crocodi les owing to local
superst i t ions, would slaughter large.nunibels of.  crocodl les when

a ;rocodife took one of their  group (Roth. 1896) .  The behavior
anal ecology of crocodi l ians is known to be inf luenced by hunt ing
a n d  h a b i t i t  d i s t u r b a n c e  ( B u s t a r d ,  1 9 6 8 ;  M e d e n ,  1 9 ? 1 ;  R o s s ,  p e r s '

obs.)  ancl ,  as such, any ecological  or habitat  di f ferent iat ion is

now maskeal.  The vicar iant speciat ion observed in Inalopacif ic
palustr ine crocoal i les, which bas resulted in numerous endemic but

; losefy related species, can not be explained simply by- geographic

isotat ion. I t  is l ikelY t t rat  tbeir  distr ibut ion was inf fuenced bY

tlre occurrence of g.  porosus in estuarine and coastal  habitat
wlrere g. pglgslg might act as a barr ler to their  dispersal '
fnterspeclf ic aggression nay have had an inf luence on their
distr ibut ion and subsequent speciat ion-
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INDIA: STATUS OF WII,D CRoCODILES
1 )

L. A. R, Singh-,  S. Kar- and B. C. chauathury-

1-covernment 
of India, Crocodife Research Centre

Camp: Nat. ional Chahbal Sanctuary. post Box t l
M o r e n a  4  7 6 0 0 1 ,  M a d h y a  p r a d e s h

-Government 
of Orissa, Crocodi le ProJect,Camp: :

cbandabal i ,  Balasore, or issa

-covernment 
of Inal ia,  Crocodi le Research Centre

of Wildl i fe Inst i tute of India, Bahadurpura,
Hyalerabad 500264, Andhra pradesh

Introduct ion

At the First  Working Meeting of tbe Crocoat i le Speciat ists Group
in 1971 the fol lowing were the status given to the hdian
c r o c o d i l i a n s  ( H o n e g q e r ,  I 9 7 I )  .

l .  charial  (cavial is oanoet icus):  , 'Extremely rare" (baseal on
.  S e s h a d r i ,  1 9 6 9 )  .

2.  Saltwater crocodife (crocoalvfus porosus):  No mention,
apparent ly thought to be fair ly safe.

3. Mugger (Crocodvlus palustr is):  "Exterminated in most areas
o f  i t s  r a n g e "  ( D a n i e l ,  1 9 ? 0 ) .  E x t r e n e l y  r a r e  ( S e s h a d r i , 1 9 6 9 )  .

By the Fi f th meeting in 1980 reports on the status were more clear
and approxirnate nuniber of crocodi l ians in the wi ld were know in
most cases (whitaker,  1982) -  The IUCN Red Date Book (1982) stated
the status of Indian crocodi l ians as fol lows:

1 .  g .  o a n o e t . i c u s :  F n d a n g e r e d ,  e x l ! e m e 1 y  d e p - L e t e d .

2. g.  p.g!.gClLC, Endangered, now seriously depleted and rale or
e x t i n c t  i n  m o s t  o f  i t s  f o r m e r  r a n g e s  . i n  I n d i a .

3- g. palustr is:  vulnerable, no' !r  heavi ly depleted throughout
the range.

At the last Working Meeting in 1982, the si tuat ions were accepteat
to be as before. The present paper provides updated information
on the three species as regards their  status before any release,/
re} labi l i tat ion took pface through the covernment '  s conservat ion
management progrannne. Also given are the accepted populat ion
f igures and the present locat ions of breeding populat ions.

Present status of:  cavial is danoet icus (GMELIN)

T. ] ,EGA], STATUS:

INDIA: 1. wi ldl i fe (Protect ion) Acr".  19'72r Schedule I
( T o t a l  P r o t e c t i o n ) .



2 .

3 .

Export  I  Instruct ion Nt 46/13r Export  of  animals
and their  products probibi teal-

Instruct lon Ne 5'7/ '75r Protect ion as rel igious
symbol

INTERNATIONAL:

1 -  C I T E S :  A p p e n d i x  I  ( T n d i a  i s  a  p a r t y )

2. IUCN Red Data Book: Endangered

II .  PRE_RELEASE POPUI,ATIONS:

River_ State Adult Jul,Enile Tttal Source

2 .

1. BralnEtr tra Artr]adal ? 50 l,bbanta, !{., 1981
clrcu&rurt' . 1983

81 121 Fao,19?4, AnqI, 1976t
l'lhital€r ard fErdel, 198ot
Singh, V.B.,  1978rIJG{,1982t
Whitaker ard Basu. 1983

19 28 RanEnard and Jchri, 1982

I Ancn.,19?6; Singh. 1990

I Bustard arrl Singb, 1982

4 Ancn, 1975 (?)

18 Pandey, 1984

cltanbal RajastlFn 40

7-

9

1

0

18

0

4

4

0

Girwa uttar kaahsh
lrel1)

Ken (1989) l4adbra Pradesh

l.bhanadi Orissa

Raqarqa uttar kadesh

Sci) (1984) lradb'a Pradesh

Ib'tal p.putaticn: 230 inclucing 72+ adults-

Aftlouqh tlle above fi$rres are in()ro\rensrts over Bustard. 1982 (60-?0 nG) and
r,{hitaker, 1982 (less than 50 adufts), the overall status rslgins t}F sare,
'endangered' .

I I I .  BREEDING POPULATIONS { 1984)

1. River chalr ibal :  (Places vs- average number of nests as of lL9a2-
1 9 8 4 )  B a r o l i -  ? ,  B h a r r a h -  7 t  T i g r i - R i t h a u r e -  2 t  P u r e i n i -  l 0 t
G)ranpura- 2: Total  = 28

2. Rlver Girwa: within a stretch of about 12 km up to six nests.

3. River Mahanadi:  Last successful  breeding: 19?4t recommenceal:
1984; nrnnber of nests:  one with 24 eggs at Majhipada.

4. Brahnaputra: Reports of breeal ing in the fo] lo1' t ing tr ibutar ies
are avai lable but Lhe exacl status is unknown-

5. Ramgahga: Uncertain.



IV. TOTAI, POPUI,ATION ( 1984)

River Adult Other Total Released
Natural crarlil*

Total
Populat ion
trend

Brahnaputra

Chahbal

Gi rwa

Ken

Mahanadi

Ramganga

Son

IOTAIJ

Iriclo^Tr
fncreasing

Increasing

Stable

lncleasihg

Ihlc|d^ttl

Stable (no nE-te)

Increasing

5 ;

9

1

6

4

1 8

r47

?

t92

19

2

273

50

245

2a

I

I

4

1 8

0

9 7 2
8 5

3

1 5 0

1 2
2

1 1 6  4

50

115  7

113

4

2 0

1 5 1 8 *  *

+. without cohsidering losses among released gharial
"  and capt ive poputat ionabout one thousand

Present status of:  Crocodvfus porosus Schneider

I .  LEGAL STATUS:

INDIA: As for Ghariat

TNTERNATIONAL: As for charial

I I -  PRE_RELEASE POPULATTONS:

Iacatiqr State Adult Jlx€rlite lbtal Sourclg

2 -

3 .

1 . Bhitarkanika Orissa
| \9 '7 ' t  )

Sunalarbans W.Bengal
(  1 9 7 8 )

Andaman and Nicobar

North A.
Middfe A-
South A.
Nicobar

95 ?iar ahd Brstard,1982

100 rrail,l.€alras
127 Jan., 197A1

Whitaker ard
Whitaker, 1978

100-200
50-100
20-30
20-25 (Bbaskara, 1979)

6434

50
20
10

96

rlp to

150
80
20

Total  populat ion: up to 5S0 incl \rding 125 adufts.



I I I .  BREEDING POPULATIONS (1984)

1. Bhitarkanika: over an area of 176 sq.kn. up to eight nests.

2. sunclarbans: A total  of  two nests every year.

3. Analamans: Most of the Dests are prealated in this wi ld
(Choundhury anal Bustaral ,  1980).  Exact extents of
reproaluctive ef fort uncertain-

4. Goa: Existence of v iable populat lon reported. Exact posi t ion
unknown.

IV. TOTAL POPULATION (1984)

Adult  Other TotaI
Grand, Populat ion

Refeaseal Total  t rend
Total

Locatron

Bhitarkanika

sundarban

andamans

Goa

TOTAL 118+  480+

5 1 8  I n c r e a s i n g

165 Tncreasing

330 unknown

? unknown

1013€* INCREASING

38

80

1 3 0

9 6

250

1 6 8

1 0 0

up to

3 3 0

?

5 9 8 +

3 5 0

0

0

* without considering losses among released crocodifes
r* and capt ive popuLat ion about 700

TOTAI POPULATION IN TtlE COUNTRY: 1713+

Present statu6 of: crocodvlus Pql]lqlrilg Iresson

I, IEGA], STATUS:

INDIA: As for gharial

INTERNATIONA],:

1.  CITES: Appendix I

2- IUCN Red Data Book: Vulnerable

II .  PRE-REIEASE POPULATIONS:

Except ing the Dorthern states of Jammu and Kashmir,  Himachal
pradEsh ind sikkim, mugger are reported to have cocurred in al l

the other states during early 1970. Although no detai leal  census
were conducteal an accepted approxiirate population figure was
around 10OO with a populat ion trend "deplet ing faster thaD i t
coutat reproaluce" (FAo, 19?4) -  Based on the number of wi ld mugger
some of the gooal states were in the order of Tamilnadu, Gularat,
Ralasthan. Analhra Praalesh, Karnataka and Maharastra.
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Andhra Pradesh:

Karnataka:

I I I .  MJ\IN BREEDING POPUI,ATIONS (1984)

T a m i l n a d u :  A m a r a v a t i . S a t h a n u r , H o g e k k a k a l , C h i a l a n r b a r a m ,
Kul l ikudu, Mettur,  Mundanthurai .  Totat approx.

cularat:  Hiran and other lakes (cir) .  Total  approx. 12

Ethipotha 1a,/Nagarj  una Sagar Sir isai lan (Krishtr la),
Kinbersani,  LanJamaalugu, ManJira, Si leru. Total
approx. 12 nests.

Cauvery.r iver at Ranganthi tu-Sri  Rangapatan,
Tungabhadra and Bhima r ivers. Totat approx. 4

?adoba National Park. powai Lake (Bonrbay).Total
u p  t o  s i x  n e s t s -

Bber r iver (Mutta),  Rainur Sanctuary,.  Damodar
Vaf ley. Total  up to 6 nests-

Ranthar. ibhore, Pushkar Lake. Total  up to 8 nests.

Ranga!,ra Dam (Panna) , Bandhavgarh. Totaf up to 5

Corbett ,  Dudh$,a, c irwa (Katerniyaqhat) .  Totat
u p  t o  5  n e s t s .

(Madhya Pradesh/Raj asthan/uttar pradesh).  Up to
1 2  n e s t s .

Kurukshet!a.

Neyaar,  Parambioulum- UI) to 3 nests.

Koraput (Bat imela Dam project) ,  cranjan (BlEnjanaqEr) -

( A r u n a c h a l  P r a d e s h ,  A s s a m ,  N a g a l a n d  a n d  W e s t
Bengal) .  occurrences reported but exact
locat ions of breeding populat ion not avai lable.

Maharastra:

B i h a r :

Madhya Pradesh:

Uttar Pradesh:

Charibal  r iver:

Haryana:

K e r a l a :

O r i s s a :

North-east r ivers:

I V . TOTAL POPUT,ATTON (1984)

Natural

Released:

T o t a l :

Trend:

Approx. 1000 al l  s izes

600 (af l  f rom wi ld-col lected eggs)

! ' rom wi ld-col fecteal eggs- 3000. By capt ive
breeal ing- 2500

7 1 0  0

Increasing. (Extensive capt ive breeal ing in at
least twelve centres) -
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INDIAN CROCODILIANS: A 1O_YEAR REVIEW OF MANAGEMENT
' t ) l l

L . A . K . s i n o h ' .  S . K a r ' ,  &  a .  c .  C h o u d h u r v -

1. covt.  of  Indj .a,  crocodite Research centre of
wi ldl i fe Inst i tute of hdia- cam:Nationaf chahbal

Sanctuary, Post Box-11, Morena-476 001

2. Govt.  of  or issa, Crocodi le Project,  camptChandbal i ,
Balasore, Orissa

3. Government of India, crocodi le Research Centre of
wi ldl i fe rnst i tute of rndia, BahadurPura. Hyt le rabaal

500 264, Andhara Pradesh

Introaluct ion

Inal ian crocoal i l ians (Gavial is oanoet icus, crocodvlus pglgEgq and

Crocodvlus palustr is) are known to have close associat ion with
the fndian cul ture as ref igious syntbols and use in inal igenous
meai ic ines. crocodif ians were also useal as exbibi ts anal even
maintained as imperai l  execut ioner.  Hunt lng of crocodi l ians as
a sport was popular only among a few lnatian sport-hunters an'l
al t l ,ough .p" iaal"  commercial  bunt ing for the luxury ]eather
trade did occur such ki l l inqs are considered as only one among
the various other more ser ious causes that wele responsible for
the deplet ion of the populat ions during the post_inalependence
era- One of the major causes was the introduct ion of nylon gi f l

nett ing anal the perjudice against crocodi l ians as the enemy of

f isheries. other causes were the construct ion of dams and
barrages and increased nunicer of human habitat ion near cradi l ian
habitats with better net-work of approach roads. These
developments are ref lected in a shr inkage or total  loss of
crocodi l ian habitats -

After the establ ishment of the Indian Board for wi ldl i fe in 1952
efforts by sor ie indivialual  Forest of f icers and natural ist  are
know to have been made for the 'piotect ion'  of  croco' I i l ian
DoDulat ions in areas unde! their  jur isdict ion- A proposal was_un-der 

considerat ion during 1971 to start  corunercial  farning of
crocoal i les but by 1974 i t  had been real iseal that Indian croccdif ian

resources were so depleted that tbey were not a posit ion to
support  the connnercial  exploi tat ion. This was the perio ' l  when
UN-DP,/FAo colfaborat ions in the form of technical  expert ise, soon

fol loweal with f inancial  assi tance, was made avai lable to the
covernment of India to conmence and promote the crocodi le
breeding and management programlre in di f ferent states-

Manaoement Goals {1974-?5) And Acbievements

1- Plotect ion to remaini

object ive: Locat ion of aI1 the best crocodi l ian areas and creat lon

of a few speclal  crocodi le sanctuaries for habitat  an' ]  species

management.
3 6 2



Afl  i rnportant habitats for the di f ferent species bave been
ident i f ied and i f  these were not already within a Sanctuary of
Nat lonal Park, were formal ly declared as Crocodi l ian Sanctuaries.
Some of these protected areas have been ident i f ied for introaluct ion
or reintroduct ion. Two such sanctuaries are in Andhra Pradesh,
one for the sal twater crocodi le (Corinqa sanctuary: reintroduct ion)
anal the other for the gharial ( Papikonda : probably reintroduction
since the species is no}r known to have occurred in the Godavari
Bustard and Choudhury 1982) -  Ths nurnber of areas in i"rhich act ive
protect ion is given to cro.oal i l ian is 34 {20399 sq- km) and the
humber of special ly created Crocodi l ian Sanctuaries is l3 (8346 sq.
k m  + )  ( T a b f e  1 ,  F i g .  1 ) .

Al though no special  law or regulat ions wele enacteal s ince 1974,
inplementat ion of the exist ing regulat ions was vigorous. The best
example of the present state of protect ion and management of
sanctuaries is the resunpt ion of breeding by the wi ld populat ion
of the gharial  af ter a lapse of ten years. (Satkoshia corge
Sanctuary, 1984).  Regenerat ion of mangroves, especial l1 '  seen ln
the Bhitarkanika Sanctuary, is yet another example of rehabi l i tat ion
through protect ion.

2. Rebui lal  latural  popufat ions

Objet ive: To realuce natural  losses through 'management ' .  The
technique adopteal was 'grow and release' .Tbis involves col fect ion
of wi ld- laid esgs ,  in cuh,at i  on of egg in hatcheries, rear ing, of  the
y o u n g  c r o c o d i l i a n s  u p t o  a  ' r e l e a s e a b l e '  s i z e  ( o v e r  a  m e L r e  l e n g t h )
and release of the juvenifes in sanctuaries or other protecteal
viable habitats -

T h e  t o t a f  n u n b e r -  o f  e g g s  h a n d l e d  s o  f a r  i s ,  c h a r i a l :  9 . 6 0 0 0 t
M u g g e r :  g .  9 0 0 0 ,  S a f t w a t e r  c r o c o d i l e s :  2 5 0 0 .

Tle total  number of hatchl ings hanalfed is,  Gharial :  9- 1700 and the
total  number releaseal is chariat :  1164; Mugger:  .9.  6Cr0; Saf lwater
crocodi le:  415. Tbe releaseal Gharials are expected to conmence
breeding in 1985/86. Mugger breeding comnercial  with the populat ion
in Ethipothala in 1981 and Saltwater crocodi les are expecteal to
conmence breeding in 79A5/a6 -

The post release nonitor has been sat isfactory. Recent ly,  radio-
tracking was useal to monitor the movement and habitat  preference
in sanpfe populat ions including the released Juveni les. Based on
these studies species-wise recommendations have been made on
restocking si tes and seasons and to extenal the l imits of the
sanctuaries into certain tr ibutar ies that are used during rnonsoon.

Whife Gharial  and I ' lugger have responded fair ly wel l  \ r i thout causing
any publ ic concern stray incidents have come to not ice hrhere q.
porosus juvenifes have entered vi l lage ponds. In response to
compfaints prompt act io!1 has been taken to shi f t  such juveni les
ej. ther back to capt iv i ty or to a al i f ferent point for release.

Studies are in progress in sefected sanctuaries to a determine the
average survivaf anong releaseal crocodif ians. The indicat ions have

3 6 3



been very cfear that the habitats have accepted the refeased
Juveni les and there are increasing trenals in the poputat ions, I t
is,  ho evef,  fef t  pal t icular ly in the case of ghariaf  that ih
the near future, as the recruitment into the aalult group steadj.ly
increases, nolr  areas may have to be aleveloped to attract sub-
at luf ts to sett le to form breeding groups. Studies are unaler
progress to ident i fy such potent ial  areas anal the extent of
management requirejients.

The publ ic react ion has been incl i f ferent to releases. Several
local people have been provialed enpfoyment under the schemes as
boatrnan. crocoal i le/sanctuary guards, husbanalry attendants, f ish-
suppl iels and other generaf help fot  the upkeep of the centres
and camps in the sanctuaries, The sanctuaries have attracted
visi tors from which the Iocal people have def ini tely experienceal
an economic upf i f t  (Singh 1980) -

3. Promotion of capt ive breeal ino

object ive: To breeal under simulated natural  surroundings the
avai lable adults in certain zoos and simi lar organisat ions.

Mugget have responded the best to capt ive breeding attempts
( T a b l e  2 ,  t . i g .  2 ) .  A t  f e a s t : 1 5  c e n t r e s  a r e  b e i n g  s e t  u p .

Gharial  being a very special iseal species in l ts breecl ing habitat
requirements, has seta record by breeal i r ig in the Nandankanan
Biologicaf Park, Orissa since 1980- A special  breeding pool
holding 2.7 mi l f ion f i t res of water has been used for breeding.
The maximum depth of the pool is 10 metres.

Saltwater crocodi le have bred in capt iv i ty at the Bhagabatpur centre
and at the Madras crocodi le Bank (a t lon-covt,  Trust)  (1983) -

4. Research

Object ive: ?o take up studies that wi l l  improve the ongoing
management progranune.

The aspects that were imnealiately relevant to the grow and release
techniques and the manaqement of the Sanctuaries were given priority.
This has overlooked several  biochenical  or enbryological  stutt ies
which nay invofve or require to sacr i f ice eggs or young or both-
Some of the important aspects that were studied are:

-  interpretat ion of the var ious types of data col lected during
survey and census -

-  determinat lon of parameters for maximum hatching success; (This
had overlooked the rofe of temperature on sex di f ferent iat ion, an
aspect that is now being studied) -

-  husbanalry of young crocodi l ians including feeding prescr iptron,
fooal converslon and growth.
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;^5k:t" : : : ] ,  f  l  
oIosy incrudi!rs reproalucrton. thermoresufaElon,r e e o r h g ,  o r i e n t a t i o n ,  l o c o m o t i o n ,  a n d  r e p r o d u c t i o n r  a n ;

-  habitat  features and populaEron scructures.

5. Bui ld ut]  levels of t ralneal personnel

Obj€ct ive:.  On the spot research/trarning guided throuqh FAOexpert ise in col laborat ion vr i th ]ocal U"i"" ." i t r ."-  
-o".1i ," ' .poa

i : :I:.I.":I trainins ro persons ltr<e ,rceepers;. -i""i i t, l i i"".r
t rarniDg to in-servjce covernnent p"r=or,r le1 who wiI I  ; ; ; ; ;esanctuaries and rearing/breealug projects- s ix ph-Ds, Forestetsa n d  o v e r  2 0 0  o t h e r  p e r i o n n e l  h a v e  D e e n  L r a r n e d .

Situat ion Overview

6 .

' 7 -

5 .

2 .

1 .

3. Legal protect ion

8. Pubf ic media

Kif l ings in the wifd

Number of speciaf
crocodi le sanctuaries

Surveys conducted

Publ ic att i tude

Aspect

Populat ion status
of al f  species

Status of conservat ion

P r i o r  1 9  ? 4

Endangereal and
deplet ing

Local ised and
dependent on
individuals

Provided

Sporadic

F e w , n o t  i n  d e t a i l

R e l i g i o u s ,  o r
indi f ferent
toward conservat ion

Curious toward
' a c c i d e n t s '  a n d
sport  k i l f inqs

WideIy misunder-

Zoos as exhibi ts

1 9 8 4

Endangered and
increasing

Defini te country-
wide prograftne

Same but strongly
endorsed

Stopped

Thirteen

ReIigious, most favour
conservat ion, others
in the process of
being weahed away
from a negat ive
att i tude

Construct ive
explanat lon to
accidents, promote
conservat ion need
and progianune

Studies under
progress towaral a
better unde r-stanaliig

23 special  uni t  for

9. Crog,Fish relat ion

10. capt ive rearing



11- captive breealing

12. Knowlealge of ecology

1 6  ( a l l  s p e c i e s )
3 zoos (a11 nuqger) 9 other Places

making ser ious
breealing attempts

very l imited Much better
unalerstood

I\ ture Prior i t ies

The fol fowing pr ior i ty progranmes are suggested:

1- SANCTUARY MANAGEMENT:

(a) DeveloP more at luf t  zones

(b) cont inue the search to ialent i fy other places where natural

Populat ions can be bui l t  uP-

(c) or ient management on eco-system basis (Extend the efforts

to other f lora and fauna, e-g- turt les, aquat ic mamhals
and birds )  .

2.  CAPTIYE HUSBANDRY:

(a) Proaluce appropriate number of crocodi l ians of ei ther sexes

anal t ry restore a balanced rat io among the released
populat ions.

(b) study stress factors and maximise captive breetling pro'luctsicns'

3- RESEARCH:

(a) cont inue as neealed in sanctuary an' l  capt ive managements'

4.  TRAINTNG:

(a) Extend speciat ised courses to persons already receiving
g e n e r a l  w i l d l i f e  t r a i n i n g .

(b) Buj.1d up expert ise to permanently man each crocodi l ian
sanctuary.

5, FARM]NG:

Corunence the experinentat pi lot  project with capt ive mugger '

Other Efforts

The Bombay Natural  History Society bave un' lertaken or supported

extensive_ surveys of Crocoal i l ian habitats '  The society have also

remaj.neal as the- only internat ional organisat ion with a very

strong appeal for Conservat ion Programmes in India- The Curator

of tn6 society,  Mr.J.c- Daniel ,  was the f i rst  rn ' l ian representat lve

at the ssc,/Crocodife speciat ist  Group.
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Another non-government organisation that has coDtributed to the
cause of Crocodife Conservat ion in India is the Maalras Snake
Park ant l  Crocot l i le Bank. The park have not only breal muqqer analsal twater crocoat i les, but have also supp. l ied sLveral  cr l -coaifes
to al i f ferent States for restocking in the wi1d, r t re pai i  no,
aims to become an Internat ioDaf cantre for breeat i .ng . i i  

" f ."r ." .of  Crocodi l ians.
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Table 1. crocodi l ian Sanctuaries (**)  and other areas offer ing
act ive protect ion to crocodi l ians. 1984. S,sanctuary;
NP, nat ional park, Gh. gharial ;  Mg, mugger;  swc.salt  -
water crocodi le

s 1 . N 4

Area
sq.kn.

Year StrEcie.s Nu$er
cqfislc€d nlarlaged released

1 .

3 . * *

4 .

6 .

L

1 0 .

L 2 . * *

1 3 .

14.

15- **

1 9 .

20.

2t-*,
22.

24.**

25.

24. '*

2 9 -

3 0 .

32.**

3 3 .

34.

437

1500

236

t4t2

191

100

1342

400

45

20

38

20

321

5

3588

270

850

s91

245

26

392
'796

34e
23CO

1s6

209

2585

116
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sl,tc
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cl, (l's)

sI{c
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!s
Gr

l4s
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el $s)
Ms

Ms
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s'V,Ic

rg
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i'q

rt
I,ls

l4s

G1

}b

tq

d1 0€)

I,tS

l4s

r€
dx (Itl)

51tC

rE

350

912 (10)

12, (rlil)

3

Bandovgarh NP l4adhl'a Pradesh

Bhitarkarika S, Orissa

ctlalrbaf, Naticnal S. l6&rya
Pradesh^aj astllan, t ttar Praabsh

corbett NP,Lrttar Pradesh

Coringa S, ,Andhra Pr€desh

Gir NP, cujarat

Hadgarh S, orissa

HoqEenakal , Tanilnadu

Ja^'alFrsagar s, Rajasthan

Kaimrr S, Bihar

Iiatemiyaqhat S, U. Pradesh

Ken S, f4adhya Pradesh

Kinnersani. Andhra Pradesh

Kiishnaqdri, Tarnilnadu

Innj anoduqru, lnalhra Pradesh

Ltlli an S, West BenqBf

!.:anj ira s, l,rldhra Pradesh

!tudr&alai s, Tanilnadu

Mrmdantiorai. Tarnilnadu

l\,luba s, Biha.r

Nagerjlma Sacar s, a. Pradesh

Ne'1'ar, Korala

Pald€l S. in&)ra Pradesh

Papikcnda S, Ar&tra Pradesh

Parad)ikufui, Kerala

Renganthitu S, KaraatalG

Fenth.fibhore Tj-ger R-, Rajasthac

Sat-]<chia c€rqp S, Orissa

Sharai{atiy S, Kafiataka

sin[lipat Tiger R, orissa

Sivipur:i MP, l4adhya Fradesh

scn s, lqalhya Pradesh

sindarban Tiqer R., N. Bengal

Tadcba NP, Maharastra

1974

1915

19?8

19'75

1969
alDrox. 1976

1982

1975

atrI'rox.
1978

\97a

19'74

1940

Propo6ed

r9'78
1958

t952

t9'78

19"7e

1959

19 76

1970

1942

1955

46

2 1

85

3

33

130

24

6

2 T

1"54

1s0 (2)

50

25

2 {nil}



Captive fear ing,4reeding schemes,
commenced, *successful  breeal lng
muggerr SWCr Saltwater crocodi le

1 9 8 4 .  * + S u c c e s s f u l  b r e e d i n g
attemptedr Gh, gharial ;  Mg,

State and U.T. SI.no. Lcation Yea-r SIEcies

Andaman Nicobar

Andhra Praalesh

Bihar

GuJarat

Karnataka

Kerala

MaCIhya Pradesch

Maharastra

Oris6a

1. Port Blair

2. Ilyderabad

3. Nagarjmasagar

4 - Nl,rtta

5- sascn cir

5. BarErghatta

?. Iilel,zar

8. Peruvaruraruzhy

9 - Deori

10 - Tadcba

11. DBnqanBl

12- NandartGnan

13. Rarlatirtna

14. TikerlEda

15. Kota

16. lrrErc,\rati

!7. Hoqglnal<al

16 . l.,lasina4di

19. lladras

20 - Sathanur

21- Katerniyaghat

22. Kul(rail

23- Bhagabatpur

swc
G h , s W X ,  M g * *

Mg

Mg*

Mg

Mg** ,  ch*

Mg

Mg

l4g*

swc*
Glr**" Mg**, swc*

Mg

ch ,  Mg* *

Gh, Mq

Mg*

Mg

Mg**

Gh, Mg*

ctt ,  Mg*

swc**

Mg**,  SWC*

Mg

Mg**,  SWC**

197 9

1916

1979

1 9 7 6

1 9 7 6

1 9 8 0

1 9  a 2

t 9  8 2

1 9  8 1

1971

1 9 7 5

1 9 1 6

19'79

197 5

197 5

197 6

197 6

1 9  8 0

1 9 ? 5

1976

79'7 5

l 9 ? 5

1 9 7 6

t 9  7 a

t9'7 6
1 9  6 0
1 9 6 5
t9 6' ,7

t 9  7 5

Ral asthan

Tamilnadu

Uttar Pradesh

West Bengal

O t h e r  C a p t i v e  B r e e d i n o  R e c o r d s :
Andhra Pradesh 24. Vishakhapatanon Zoo
Belhi  25. EIhi  z$)

Tanifnadu

26 . .;AlTrdabad k$
2'7. Baroda Zcn
2A. Jaipur zcr,
29. Lladr:as Snal<e park/

Crccod.ile Barrl<

O t h e r  I n t e r e s e d  S t a t e s :

2 .  A s s a m ,  3 .  I l a r y a n a * * .l .  Arunachal pradesh,
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F igu re  l :  C rocod i l  i an  sanc tua r ies  ano
crocodil  ians, .1984. Numbers

offeri nq active Drotection to
1 .

other areas
as  i n  Tab l  e



23
t l

t9

ie. tt

F i$u re  2 :  Cao t j ve  rea r jno /b reed jnq  schemes ,  1984 .  Numbers  as  j n  Tab le  2 .  I ,
States that are interested in corirnencinq schemes soon.
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Fol lowing the 1984 CITES conference in Botswana anal the Technical
committee neet ing of cITEs, in Brussels in late ' f ,unte 1984, twenty
four Afr ican countr ies are known to have or are Preparing to
pet i t ion the dolrnl ist ing from Appendix I  to Appendix I I  their  9.
ni lot icus populat ions ei ther as individual countr ies or
col lect ively.

This report  intends to present to thls CrocodiLe speclal ist  Group
some known facts of the posit ion of wi ld crocodYlus ni lot icus
populat ion, wi ld l i fe authori t ies'  management pol lc ies anal
comrnercial  act iv i tes in BotsNana, Malawi anal Mozambique.

The task at hantt however is to cormrent on the 24 Aflican countrles
intent ions to have. their  q.  ni lot icus populat ions transferred
from Appendix I  to Appendix 11.

The statement presented by Malawi is a si)ni1ar argument used by
the Crocodi le farners Associat ion of Zimbabwe in their  meeting
held in conjunct ion with the last crocodi le speciaf ist  Group
meetiDg in Victor ia Eal ls.  Zimbabwe in 1982.

Zimbabwe however were able to back many of i ts c laims with hard
facts after numerous years of ser ial  and niqht surveys of selected
populat ion densit ies and twenty years of commercial  ranching
a c t i v i t l e s .

The problems facihg Malawi anal the other 23 Afr ican countr ies
are famil iar anal in many cases true. ' Ihe rrBerne Cri ter ia" nakes
it  very di f f lcul t  for Afr ican countr ies to meet the posit ive
scient i f ic evidence required. Some of the facts mentioned in
lhis report  in regard to conff ict  between human and l ivestock
and loss of f ishing grounds may welf  be the case in Malawi.
However i t  can hardfy be the case in al l  the 23 pet l t ioning

Further considerat ion shoufd be given to the reason why these
respect ive countr ies are applying to downl ist  their  g.  nl lot icus
populat ions. The nain reason is conrmercial t  for the sale of wet
safteal  or part ly processed bel ly skins in return for foreign
currency ( foreiqn exchanqe is in short  supply in most Southern
Afr ican countr ies) .  This would be achieved by the fol lowing:

STATUS OF AFRTCAN CROCODYLUS NII,OTICUS POPUI,ATIONS
(BOTSWANA, MAI,AWI AND MOZA.I4BIQUE)

Kevin van iraarsveldt
Binga Products, P.O. Box 2569, Harare, Zinbabwe

offer ing annual cul f ing quotas
sale of hides from far ining operat ions
?ou! isn

b )
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The author vielrs anbual cul l tng.quotas as a contradict ion toneaningfut conservarion trebds (diving ."".iJ"r.i iJi". i";".,.r"g,ranchins possibif tt ies) . rhis cuitins-h,""ia-i;; i ;;;-r;;,., i" 
"rrru1.gltlr9r. of rarge breedins crocodiles 1r,""t! i" .r"-!! i"rarryserectrve, reductng the ]arger crocoatiles firsti- 

--- .-"

T:: l::11!I 9l lh.:: farser skins is not of the hishest desresano-experrence in the sale of hunted crocodi.le ,Lii.- i iai."t."quatity selectioD to be approximatetv so z 
-i irJt-qi;d"-;i i  

soxsecond and third grade sk- i i rs -

lgj i:13:i, l l l  accepted internarionar market contracts atfow f,orz:x recluctron in second grade skin pr ices and Sox reauci ion : .nthird grade skin pr ices -

: : : :* : , : :=yTl"g 
one acceprs a heatthy poputat ion to be s0,/60 0oo(as was conservat ively- est imated by Zinlbabwe ManagementAuthori t ies afLer 7 years or populat ion 

"; ." ; i .  
i : '  n,*; ;  

"r . , . , .o. ,  
ors k r n s  c o u l d  b e  t a n n e d  i h t o  s a t e a b l e  : e a t h e r  b v  t h . ; ; ; " ' ; ; . " "tanherles-in France onry {excruatn! i;; i ;;-w;;t";..*1i",..!.p.n 
"nothe unired Kindgdonr) within 60 aayj or r6"e tvins-ih;-;1i"ir", .

Tl:-:.."! i: l  larse crocodire skins has changed due to suDDtv an.loemand situatioh and the fashion.roday is ;", ioZeo.^-u5ii i. . i i i".o f  h ish  quat iLy .  (Ma in  demana l  25 l l scm-ber ry  ;k ; " ; i : - ' "  
- " . '

?he sale of hides form farming operat ions affords the wj. ldpopulat ion good protect ion, in that eggs 
"r"  

iu i"n 
- i io*-J, i . " int  

l lpopurations. {Hatchins success in zin*jiuwe i" 
-i" -ir]J- 

i ' i jx-1... ."o
if i l , i .".t"n 

to sate size (2 t,/2 /4 years is se;er"ity 
- 
in-tl,e zoz

Tj^:1. _::l:t 9".: wifd barchins percentases are no more rhan r0zlnost cases as 1or,r as 3z i"n areas of co;fl ict wii ir rrum"i._""awild l i fe predators) .

Al fowance should be made in farndng permits for the return to thewild.seni mature (three year old) ;.;.;; i ;.-;; i i ., i""". i i l , .n..require re-stockinq.

.L-arge 
crocodi les causing a , ,nuisance factor, ,  shoufd be caDturedwnere possibfe and used in breeding banks withi ;  ; ; rui ; . - i : - t  t . .*"to.  supplement eggs coltect ing. numl5rs. with i l "g t-e; ."*p1." i ,  

""
total  depenalance on internal breeolng.

The establ ishment of crocoal i  fe 
_farms is long term anal capital

I t : " : ly",  hor"/ever the author ree-rs very strongly,  is the onfyrolrg terh guarantees for Sout l
p o p u L a t i o n s .  a L  t h e  s a m e  . i n . t : : : " l f t i : . " ' s - e '  l i l o t l c u =

"ti r i,.ri.,' giiiii-i i-,,.r"j"'!,"ii;:: T":";.q"; r-#+ff"*::ilH;i :: ]"
Toul ism offers good foreigt l  and local currency returns in thosear-eas frequenred by inter;ationar tour.ists 

""i "i"""i ir!. i irra-Ltays offer arr  at tract ion -
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Owing to the high costs of establishiDg crocodile farnLing cperatid)s

i i ,e iorrowins c6mprornise nay be considered: Real ist ic wifal  populat lon

;;;.;-;;;;id be iaken ana verv conservative-quot" :v:l:Tt-
i ip i i . . i . i - i i . -  i r ' .  

"*pott  
of  hirnted skins'  (skins remove' l  onlv

unier wi lal i fe authori t ies supervision'  where there is genuine

i" i i i r . l -u.L.."  crocoi l i res. nan and his l ivestock) '

conclusion

The quest ion regaral ing the downl ist inq of g '  ni lot icus populat iolrs

in twentvfour Afrrcan countr les is a ai f f icul t  ab' l  complex Problem

i"a fr"" i fv not possible col lect ively '

The author,s views in this matter (not necessari fY those. views

i" iaE-- i i t "-  csci  are that these pet i t ions should rather be

dealt  with indivi i iual ly.

Malawi and Botswana are both countries that' given the right

"" iJ" i i " . t ,  
t ime anal t locumented evi ' lence'  could be successtul  in

i l : i ; - ; ; ; ; ; . : l lev-stoura not however relv on the strensth or

irr . i .  """""  "a 
g.ni lot icus" wi ld populat ion f igures '

Recofiunenalations shoufd be nade to the countries with the stronger

; ; ; ; ; ; - i ;k;  aalvantase of the EEc offer of  fundins for an

;; ; ; ; " ; -" ; ; ;y-; i  lheir  -wi ld populat ions whict '  wourd strenst len

i;;;;;";; wiitr ctres arter itr3 followins sui'lerines have been

1) Total  nat ional 9.  ni lot icus populat lon f igures and respect ive

dlensitY. geographical  areas '

2) Plan aleas for totaf protect ion '  in conjunct ion with

National Parks and protected wi ld l i fe areas '

3) Recognise sustainable popufat ion areas for 
: l : . l l . i t t i " t

anal ict ive support  of  conmercial  farning act iv l t res'  1n

conlunct ion * i lh f"nq term water an' I  feet l  suppl ies '

4) Pfan harvest or capture Prosrammes in-tbose : : : ' : - -11" '"  S'

ni lot icus populat ions are causing confLict  v/atn humans

and f ivestock.

5) Plan cropping quotas to support  comercial  safar i  hunt ing

antl resialent huDting operatlons '

5) Provide basls tor research into effect of  above mentioned- '  

" . t l . t i t i . .  
on knovm wi ld popufat ion nunbers '

surveys of this size are expensive an' I  lengthy'  however i f  manpower'

eouioirent anal finaDce is available it nust be 'lone correctly in

i i ;- i l ;; i  pi..". 
". i"g 

where possibre' the same methoq:1,
;; i"; i;; j-";; a,' i t i ,,aii iauars. (Pilot, spotters' recor' lers' aircraft '

e t c .  )  -

374



Tl f+ri: l l :g the openins parasraph of crrEs docurnenr conf- 1.2( f . 1 r -  r 9 l 6 )  1 S  r e f e v a n t _

"Resolves that the defet ion of a ptant or animaf taxon fronrAppendix r or rr or the reduction or protection si";"-'ti-iirr."taxon by transfer from Appendti x r to ippendix II-i;-; ;;r i.r"matter and should be appioached wrtfr caution,,-

The auth_or states that with many unknolrn quantities analp"""":t=d facts, this meeting cannot supp;rt the aowniist trom

i:i:l:ii.i":" 
Appendix rr or anv arricai' counirieJ-"iii-i. nuoti.o"



STATUS OT ASIAN CROCODILIANS: AN UPDATE

Ronulus l{hitaker
Madras Crocodlle Bank Trust

vadanenunefi village
P e r u r  P .  o .

MahabaliPuram
InaI ia

Introiluction

a mole complete status rePort is given iDthe cscProceedings of

the Gainesvi l le Meetinq (1980) -  The fol lowiDg report  surunarlzes

conservation anil managernent activities concerning crocodiles in

a s i a  s i n c e  1 9 8 0 .

Current Status bv Countrv

IRAN: No change. No conservat ion act ion repolte ' I '

PARISTAN: current ly interests being shown to start  a conservat ion/

managenent progranune.

INDIA: The State ProJects cont inue. Release of qharial  - in the

i i t i rnUaf.  c irwa and_ ot ier i ivers cont inue with a totaf of  over

i i iot i . " i " i " .a so far and 2500 nore beins reare' l '  A longterm studY

has begun in the most important gharial  abode-:  t l " . t : i : : !? l :  , -
Nat ion:1 chambal Gharial  sanctuary- capt ive thar iaJ_ breedrng 1s

only taking place at Nanalankanan Biological  Parkr.n or issa'

RestockirxE of mugger has nearly stopped and considerable resistabce
j,s bui lding up by f isherles people against further reLeases In

i"" . i . roi t"  
-""_a".  

their  control '  State projects are rearing about

iOOO ."gg"t  anal the Maalras crocodife Bank about 1100- successful

iuooer i ipt ive breeding is taking place at about 10 centres in

i ; ; i ; .  i# =" i t" . t . .  c iocodi. le i i  under habitat  pressure in the

!""a" iui""  and Bbitarkanika on the mainlani l  an' l  part icular ly so

Ii--irt" a"a.t"". alue to iltegal encroachment and forest clearance'

i ir i--isCi, iso l"a u"". ' rel6ased in Bhitarkanika sanctuarv and
iOo 

". t"  
being reared. capt ive breeding has been successful  at

i i t .  i ""a".u" i .  r 'orest DePt.  projectand at Madras crocodi le Bank'

SRI l ,ANtrA: No change.In spi te of the importance of. this contry 's

.ugqer ana saf t i ' ratar crocoal i le populat ions'  l : .  ! " :  
t !  

1 : : .  : : tp"
lavi  ueen taken to protect or manage the raprcl ly dwlnoi lng

pap"f" i i """  outsiale^ thetwo main Naaional Park of Yala End wi lpattu '

NEPAL: Rearing anal leLease of gharial  is coDtinuing at chi tawan

National Park.

BHUTAN: No change.

BANGLADESH: The crocott i t ians were surveyed by wjhi taker -(1982)
anal the posit ion is sununarizeal thus: smal l  breeding populat ion

i i -qh; i i - . i  survive ln Rajahahi Distr ict  (Padma and Jamuna Rivers)
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but elsewhere i t  has disappeard. The nugger has simi lar ly
vanishedl f ron Bangfadesh except for about ten individEal!
at  U)e Khan .Tahan Al i  shr ine in Khulna Distr ict .  The saltwaEer
crocodile survives in small numbers in tbe Sunderbans trlorest
Divis i .on (3800 krn2 of mangrove forest l r i th 12OO km2 of waterways).

BURMA: No change. A proposed UNDP assiteal  crocodi le project
was cancelfed for lack of funds. Tbe exist ing project in the
Irrawaddy is ln need of technical  ar ld alevelopmental  assistance.

IHAII ,AND: No change. Restocking 9. s iamensis in protectect
areas fron capt ive bred stock cont inues to be a desirable
prior i ty.

KAI4PUCHEA: No change. no new infomation-

VIE?NAM: No change, no nev information.

LAOS: No change, no new informati ,on.

CHfNA: In 1983, 300 chinese al l igators were hatched at the l \nhui-
Province Al l igator F.rm under a cont inuing programme to rehabit i tate
the species. In 1984 a large natural  enclosure is scheduleat for
complet ion.

TAIWAN: 30 f l rms rear perhape 10-0OO crocodi l ian mainly ggl lgg
crocodi lus for skin and meat.  One large farm had about 8.500 aninals
in 1983, The source of their  stock is unknown as is tbe nunrber
actual ly being bred in capt iv i ty.

MAITAYSIA: No change. Whitaker (1984) did a two month survey in
Sabah and reports:  The Sabah crocodi le populat ion is severely
depleteal f rom over-hunt ing anal aggavated by habitat  destruct ion
and al isturbance. 1146 km of r iver were crnverEC in nlght survey
work anal only 56 wi ld crocodi les seen. Extrapolated est imates
indicate a populat ion of 2600 crocodi les of al l  s lzes in Sabah.
Yearl ing crocoal i les were seen in most of the areas surveyed,
indicat ing the cont inuat ion of breeal ing, albei t  on a sma1l scafe.
A recovery soheme, followed by managed ranching is unaler cEnsj,ibration
by covernment. The survey confirrned that lglqlqLgng is not present
ln sabah, nor,  for geoqriphical  reasons, I ! - i t  l i - ie ly ro have
ever ocurred there,

SARAWAK. Brief l l '  v is i ted and i t  was found that,  though depleted,
breeal ing populat ions of sal twater crocoal i les are st i l f  present
throughout most of the courltry. Tomistoma is also reporteatly
present in most inland r ivers and permanent swamps which rras
encoulaging nelrs. A survey and management development proposal
is under considerat ion -

BRUNEI: In generaf,  c laims of breeding crocodites at the var ious
tourist  croc farms in Singapore can be discounted, though the
occasional nest is produced. Young stock which are teareal for
slaughter come from various parts of Indonesia including
Kal imantan and Sumatra. ?he presence of New cuinea crocodi les in
the col lect i .ons shows that I r ian Jaya is also a source.
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It i6 unfortunate that these people cannot foresse the drying
up of these wi ld suppl ies ant l  get into ser ious efforts to
breeal. Equally unfortunate of course is the Si.ngapore Go\ternnent's
fack of control on traale in species i,n neeal of protection such
as !.g!t!E!@. The skin of thls species is not valuable but
young ones ale st i l l  being ki l led and stuffed as cur ios for
Lourists along with thousanals of hawkabi l l  sea turt fes.

INDONBSIA: No change. Crocoal i les are protected but exploi teal
at all age classes noderatefy to heavily in most parts of
Indonesia. Irlan Jaya Province is planning a rnanagement progtaftrne
baseal on ranching. The status of !.@is!.94e in Ralinantan (Borneo)

is ubknown and deserves urqent invest igat ion.

PHILIPPINESS: The Si l l iman Universi ly project cont inues '  fol lowing
exteDsive surveys by C.A. Ross. The Phi l ippine freshwatel
crocodife was successful ly bred this year.

Brazait is,  Peter and Myrna watanabe, rucN/ssc crocodi le Group
N e w s l e t t e r .  V o 1 s .  2  a n d  3 .  1 9 8 3 - 8 4 .

Whitaker. R. Review of crocodile nanagement options and practices
in Asj.a.  Proceedings Crocodl le Special ist  Group Meeting,1980.

Whitaker,  R. Prel iminary survey of crocoal i les in Sabah. sabah
Forest Dept.  anat world wifdl i fe Fund-Malaysia. sanalakan.1984.

Whitaker, R. Export prospects from conmelcial crocoalile farms
in Banglaalesh. ITc/uNcTAD, Geneva, 1982.
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AN ASSESSMEN? OI'THE CURRENT CROCODIITAN HIDE AND PRODUCT MARKET
IN THE UNITED STATES

peter Brazait is
New york Zoological Society

Bronx, New york 10460
USA

At the sixth working heet ing of the IUCN crocoal i l ie special ists
Group, the report  on the U.S. market in crocodif ian hides and
products (Brazaj. t is,  1982),  based on market and manufactur ing
surveys, indicatet l  a depressed U.S. market for crocoal i l ian hiales
anal products. Only three U.S. tannet ies existeal which coulal  tan
raw crocodi l ian skins. so U.S- importers and fabr icators were
largely dependent on foreign tanneries for mater iafs at hioh
pri ces , . Importers experienceal fosses anal penalties when go;ds
were seized by ni fdl i fe agencies. l {anufactured crocoi l i l ian
products retai led at pr ices out of reach of the general  buying
p u b l i c  -

Pr ices paid fox American al l igator skins at that t ime, a oood
indicator for buying trends in classic skins with buyers ;rom
two completely Cl i f ferent cohsumer interests (Japan and Europe),
haal fal len to between usg?.00-us l0.OO per foot.  Subsequent
reports from Papua New cuinea indicated tbat pr ices had fat len
t j :ere as wel l .  threatening the cont inuat ion of farndng prograns.
U.S. retai l  shops, l rhi  fe off ic ial ty ci t ing a , 'great" buying
season in Deceniber 1982. indepenclent ly conf ideat that relai t
sales were off ,  that the U.s- consuner was largely buying usefuf
qxal i ty i tems, and that t} ley were , ,bargain hunt ing,,-  We ieara
the same retai l  reports in 1983. Classic crocodi l ian DroducEs
were pretty much exclualeal f rom generat consumer inter;st .Fashion
trends had also been diverted awat from crocodi l ian proalucts by
the U-S. industry --  i t  promoteal snake and l izaral  sk- ln i tens
and rept i le skin pr ints on donest ic leathers.

There were other factors at work as weft  in 1993 and 19e4. with
t ightening internat ionat and nat ionat regulat ions, and the
strengthing of the U.S. dot lar,  pr ices paid for c lassic raw
st ins rose s1iqht1y. A , ,shortage. of raw hater ials l . las voiceal
by some manufacturers and importers. Whether tbe shortage was
real or not,  contr j .ved by European tanners to dr;ve up i t re
pr lce and create a demanal for caiman skins, or perhap-s , :ef lected
baal hatching orcol lect ing se as ons .remai.ns speculat iv-.  et  t t re
same t ime 1983 saw a , 'shortage,,  of  cfassic crocoal i l ian hides, anal
a related , ,dumping,,  of  stockeat f in ished Caiman crocodi lus f lanks
on the narket,  perhaps in ant i .c ipat ion ot t f -  lmptementat ion ot
CITES by the European Common Market,  as of 1 Jan 1994- The
effect appeard to be the ut i l izat ion of cheaper caiman f fanks in
the manufacture of high quality shoes anCI be-lts, anal \"rhote cai.man
skins for hanalbags, wl ich solal  retai l  at  c lassic skin pr ices.
These replaced much of t }re classic crocodi- f ian skins i ;
manufactured goods imported into tbe united States.
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l t re Rept i le skin Inalustry Trade Associat ion pet i t ioned the u-s-
Fish and wi ldl i fe service to remove caiman crocot l i lus vacare,
the mainstay of the crocodi l ian leather industry,  f rom the U.S.
ent langered species l ist ,  in order to imPort direct ly from the
main tanneries iB Bol iv ia.  This pet i t ion was alelr ied for the
t i rne being- Imports or iginat inq from Bol iv ia ant l  Paraguay
remain forbidden from entry into the U.S. Responsable for:  the
ban. were numerous al tered, misrepleseDted and i l legal ly
issueal export  documents bearing : improper or f ict i t ious species
names and originations. such as caiman crocodilus fgglg from
trfarms" in Bol iv ia.  Citat j"ons for ggl lg!  lat i rostr is or iginal ly
imported from Color ibia and "farnred" in I tafy only served to
reinforce the neeal for restr ict ions.

A rnajor central  South American study of the status and systematics
of caiman was inl t iateal to adalress some of the systematic anal
populat ional problems- Major sources of confusion to both the
industry,  t ry ing to ful f i11 import  requirements, and wif t l l i fe
enforcement agencies, are the nurnerous old synonyms and new
scient i f ic names nhich have been coined for populat ions of
caiman crocoal i lus crocodifus, caiman crocoal i lus vacare, and for
crocoalvlus ni lot icus, in industry trade journals anal European
scient i f ic publ icat ions ( Iruchs, 1974; wermuth and i 'uchs. 1978,
wermuth and Mertens, l9?7) -  T} le confusion wi l f  further be
exacerbated by the inclusion of scient i f ical lY unclef ined
subspecif ic names such as Cainan crocodi lus matoorossiensiE,
caiman crocoal i lus paraouavensis /  Crocodvlus ni fot icus afr icanus,
Crocodylus ni lot icus chamses, crocodvlus ni fot icus cowiei ,
Crocodvlus ni lot icus madaoas carj-ens 1s ,  crocodvfus ni lot icus
pauciscutatus and glgqgdJa]l]E niloticus€lghUg in the 1983 crTES
ident i f icat ioD manual.  These taxa, baset l  on commercial  hic les,
largely ignored the authoratative works of South tunerican anal
u.s.  herpetologlsts,  and in many instances refuteal the years of
study and conclusive works eminent European scient ists
( B r a z a i t i s ,  1 9 ? 3 ;  K i n g  a n d  B r a z a i t i s ,  1 9 7 1 ;  M e a l e m ,  1 9 8 1 ,  1 9 8 3 ;
Wernuth, 1953, Wermuth and Merte$s, 1961; Mertens, 1943).  Some
of these authors pubf ished widely accepteal and corroborated
conclusions pr ior to conduct ing studies in cooperat ion with
comrrercial  lnterests (Wermuth and Fuchs, 1978; Wermuth and
Mertens, 1977),  which 1ed to the extensive subject ive
subspeciat ion of gg-494 crocodi lus and Crocodvlus ni lot icus
baseal on commercial  hiates. The infusion of these taxa. wbich
lack scient i f ic basis,  into the l i terature, has been the subject
of much cr i t icaf review (Frair  and Behler,  1983t Medem, 1983).
The result  has been to present even greater al i f f icul t ies for
importers anal brokers wbo must present alocumentation, and
ma;ufacturers and rnerchants who f ind themslves with goods seized
based on improper ci tat ions taken from industry publ icat ions.

A major case brouqht by the U.S. I ish and Wildl i fe Service
against MEG Import Corp.,  in 1984 made the U.S. industry even
more acutely aware of the problems inherent in deaf ing with
crocoal i l ian hides anal products. The u.S- owners of the companY,
highly respected by their  peers as eminent mefi ibers of the
Repti le Skin lndust ly Trade Associat ion, ! , /ere convicted on 14
couhts each of v iolat ions of the Endangereal Species Act- The
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company i tseff  was found qui l ty on 14 counts. I t  was ai isclosed
EnaE cne company was owned in part  by curt iembre , ,AI l igator_,

: .? :11 i : l  :annerv .  MEG rmpor ta  had ionsp i red  t "  ae i iuE ia t " rv
clrcumvent CITES regulat ions and the u.s.  EsA, and had
arranged tbe sale or engaged in the sale of over 2000
MelBlrosuchqs nioer skins from 1975 to 1983, invoicing thehides
as those of qainlan g. fuscus or cainan tronr got iv ia.  

-penatt tes

were reported to include a f ihe of S75,OOO and a possible pr ison
term for at _Ieast one olrner as a second offenaler. Fines ixexcess of $300.000 and a one year or more pr lson term could
have been _imposed.

Three seizures of over 2OO0 frnished Caiman crocoal i tus vacareffanks from zolfo co., owned by tt" piEliEEnt-6E-TtE-eitire
Skin IDdustry Trade Associat ion, resultea in an out 

" i  

' """ . t

sett lernent incfual ing f ines and loss of merchandf". .  Z"f i "-c".
was not convicted of any wrongdoing. The company decided no! to
contest the seizure after at tending, i^, i th i t_s 

" i to.r1"y=, 
.presentat ion on caiman ident i f icat ion. sponsored by t ie U.s.

I ' ish and Wildt i fe Service anal qiven by CbC crrairmai r .  w"i""
King anal Peter Brazalt is.  Owners ci ted the European suppt ier
with sendinq endangereal species contrary to tehir  p, .r . . i r_.""

confusion ln the use of proper scient i f ic names, ci tat ions of
t t c t l t r o u s  c o L r n L r i e s  o f  o r i g i n s  o f  s k i n s  b y  E u r o p e a n  s u p p l i e r s
a n d  . m a n u f a c t u r e r s ,  c h a n g i n g  n a t i o n a l  r e g u l a t j o n s  i n  b . i d ;prooucrng countr les, and the impfementat ion anal enforcement of
CfTES, the ESA, and greater penalt ies for v iolators of the u.s.
Lacey Act,  al l  have served to undermi.ne the wi l l ingness of U.s-
importers and merchants to deat in volume with 

"r" i"ai f i ""products. Some inporters complained that they were teio!  torced
to accept caiman f lank shipments from overseas suppl iera, i f
they v,ere goinq to receive I izard and snake sl<in,- ;hich were
in vogue. Even i f  a seizure of caiman skin goods was later
rescindeal,  the merchant st i l I  suffered delats in f i l l ing oralers,great emotional aggravat ion at the ]east,  high tegal teJs, and
uncertainty in neet ing the needs of customers and consequeDtly
damaged business reputat ions.

In 1982 throuqh 1984. the exot ic rept i le products traale turneal
to nsafer" skins and merchandlse, and was again , 'burned,, .  The
industry turned to snake and l izard skins, wrr ich were cneaper
to buy, were avai lable in great quant i ty,  and appeard to bL
w r r n o u t  r n p o r t  r e s t r i c t i o n s  o f  a n y  c o n s e q u e n c e .  A  f a s h i o n
promotlon was mounted that equaled the crocodi l ian prottuct
p r o m o t i o n s  o f  1 9 8 0 .  I n  1 9 8 4 ,  t h e  U - S .  F i s h  a n d  w i l c l i i f e  S e r v i c e .
based on tbe prohibi t ion from export ,  by India, of  most of the
conunon species of snakes ut i f ized conrnercial ty,  began seizrng
or refusing to al low the entry of snal<e or l i tard akin
products that did not have proper scient l f ic names andl CTTES
documents showing the correct country of or igin.  This has createat
an lnpossibte si tuat ion for importers in thaa i t  is of ten
doubtful  l f  the person that k i t ls the snake knows the species he
is ki l l ingr skins colne pr imari ly f rom Southeast Asia, a;d .r .e
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inal iscr iminately mixed with evely species imaginablet and again
various nanes were made up by suppl iers in Europe aDd Asia.
Importers were again shaken by having spent ml l f ions of dol lars
in promotions, created a fashion, naale sales anal contracts,  anCI
now f ind tbe sahe problems they experienced with crocoal i l ian
products again upon them. Tbe effect has been a t legree of
disenchantment i th exot ic Ieathers. I t  is no wonder that the
snake and l izard skin trend also has peaked, ar ld appears to LJe
wanlng.

Some farsighted alesigners took a di f ferent approach beginning in
1982, and have further explored consumer interest in the leather
market in 1983 and 1984. They began to use domest ic leathers once
again, in new anal "exot ic" ways. Exquj.s i te dohe6t ic cal f  leather
became fashionable in 1983, fol lowed by woven ]eathers in 1984.
New ant l  exci t ing permaneDtly p. inteal domest ic leathers depict ing
animals in natutal  poses are on the fashion design tables. The
unusual honeYcomb pattern of the stomach l in ings of sheep has
been tanned to an interest ing extremely soft  pleasing sueale, ant l
nay soon appear.  Products nat le from coalf isb and eel skin
appeared on the market, but have not "caught onrr with cons uners
or manufacturers. Manufacturers anal merchandisers ale a very
conservat ive group, with few major houses i l l ing to take the
lead, and the f inancial  c lrances by introducing promotions for
unusual and unique leathers.

The demand for some exot ic rept i le leather wi l l  a lways be there
in the luxury market.  New or revi tal ized fashions, such as
those in products made f lom crocodi l ian skins, are not generated
by the consumer but are maintained by the consumer. f t  j .s the
d6siqners, promoters, manufacturers and rnerchandisers of fashion
who create i t .  However,  merchadts and lmporters wi l l  probably
not broaden tbe present U-S- minimal demanal witb new ptomotions
unless they can be assured that the raw materials are going to
be avai lable on a long term basis,  that the skins or proalucts
are absolutely legi t inate and without import  problems. and that
there is a suff ic ient quant i ty of raw mater ials at a pr ice wher:e
products can be manufactureal both on a hlgh qual i ty luxury basis
and on a moderately pr iced volume basis.

The near future for the market in crocodi l iah hides and proalucts
wi l l  be an interest j .ng one. Dozens of countr ies are racing to
aleregulate crocoal i l ian species in order to capital ize on this
natural  resource in the from of f i ruch needed foreign exchange.
Farms ant l  ranches are spr inging up al l  over the world,  Iargely
proalucing classic skins for the luxury market which many fashion
Lonscious consumers may not be al isposed to buy. Taiwan is alrea' ly
farming caimans for meat and hides, at  present for donest ic us€'
New ta;ning pract ices, based on modern biotechnology and
computer iz;A pr.ocedures may mean that skins can be tanne' l  more
cheaply,  l r i th consistant qual i ty,  and perhaps by any country
that- chooses to nake the investments. New forensic ident i f icat ion
techniques may ensure the accuarate decfarat ion of species an' l
their  or igins in trade.
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Tlre.ade-q tate supply of leqat ly ' ,safe,,  and acceptable raw nater ialsproouceo Dy accredrted pr ivate or governjnent sanct ioned farms analrancnes, comblnecl wrth conservat ion programs to manage and ensurethe cont inuat ion and increase of wi ld p;pulat i"" ;  ;"- ;  renewanrenat ional resource, is essent iat ,  i f  th i  legat rrade i ;  c;codi l ianhi des 
.  ahd -products is to grow, anal endangeied spe"ies are to oeexcruoed trom exD-Loitat ion -

l lhat of  the 1985-1986 narket? Nob much di f ferent from r ighE now,with more emphasis on pronot ing new looks in aomesi ic f . i ln"r . .
Nineteen eighty six anat beyond? I think that aepends on t1e
cooperat ion between industry.  farmers, .conservJionist ,  anatgovernments in recognizing the problems anal moving ahead together.
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BIOCHEMICAL TECHNIQUES: NEW ToOLS FOR THE FORENSIC IDENTIFICATIoN
CT CBOCODILIAN I]IDES AND PRODUCTS

Peter Brazait is
Department of Herpetology

New York zoological  Park
Bronx, New York 10460

USA

The effect ive conservat ion of a crocot l i l ian gpecies is often
based upon the abi l i ty to ateternine the ialent i f icat ion of
l iv ing individuals,  as wel l  as those parts of the animal
which are ut i l ized co nercial ly.  Tbe comrnercial  use of meat,
raw skins, hldes at var ious stages of processing, tanned and
f inished products, bones, teeth an' I  cfaws, al l  pose special
lalent i f  icat ion problems for governrents, regulatory agencies
and vr i fdf i fe law enforcenent off icers- The effect ive prosecut ion

of violatorsof wi ldl i fe protect ive regulat ions is cont ingent
upon conclusive proof that the art i fact in quest ion is in ' Iee' I
t ; re species which the law seeks to protect.  Too often, there is

not a suff ic ient sample upon which a determinat ion can be ma'Ie
ut i l iz j .ng morphological  character ist ics alone, or the sanrple is

not fro;  the part  of  the animal 's body which displays ' lef ini t ive
c h a r a c t e r i s t i c s  ( K i n g  a n d  B r a z a i t i s ,  1 9 7 1 )  -

In recent years, new biochemical techniques and technologies
have been developed which nay be adapteal to aial  in forensic
ialent i f icat ions. Sor0e of these techniques are being ut i l ized
both in the forensic examinat ion of human anCI animal parts,and

in general  taxonomic work (Avise, 1974t Densdore, 1983; Harrap
a n d  w o o a l s ,  1 9 6 6 r  s h i  e t  a l - ,  1 9 8 4 ;  w o l f  1 9 8 4 ) .  T h e  r e s u l t s  o f
biochemical assays of hunan blood, semen, skin and other
t issues, have long ago been establ ished as r leighty rel iable
evidence in the prosecut ion of of fenders in cr iminaf cases'

Protein electrophoresis is a technique developed nearly 20 years

ago, which is current ly used in taxononic studies to deternine
t ie relat ionship between species. I t  is based on the pr inciple

that proteins in a buffer separate accoral ing to their  net
elect; ical  charge anal s ize in the presence of an electr ic
curreDt- onty a minute sample of protein is required, of ten as
l i t t le as f ive to ten nicrograms is suff j .c ient.  There are a
variety of recent lY developed electrophoret ic techniques, each

kt i th i ts advantages and disadvantages in specif ic appl icat ions '
In a basic method (FiS. A),  a prepareal protein sample is
appl ied to a strach gef or polyacrylamide gel plate'  A direct
c^uirent is appl ied aaross the qel plate. The most negat ively
charged proteins migrate most rapidlY through the plate towards

the anod! or negat ive side- The porosi tv of the qet mav a- lso
separate proteins by the size of molecules. Each piotein has

it ;  own character ist ic pattern of migrat ion. The result ing
electrophoretogran or rr f ingerpr int"  may be used to ident i fy a
part icu-1ar speaies- Most of the work using this techinique has
;t i l ized blood serum as the source of protein (Scopes, 1982) '  The

work of Densmore (1983) on crocodi l ian species relat ionships
is a malor contr ibut ion -
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A simple innuDoal i f fusion tecbnique has also proven useful .  I f  l re
take a protein cohtaining sample, such as se-rwn fron ot le species(e.-9.,  a caiman), ar ld inject i t  into a total ly al i f ferent species,
such as rabbit ,  the second species wi l l  produ:e ant iboal ies to
those proteins- The ant ibodies wi l t  best , , recognize" the specif ic
proteins they were proaluced against.  and wi l l  recoghize to a
lesser degree proteins of a sj .mi lar but not exact f6rh. ThisIrecognit iontr  takes the form of a precipi tant between the ant ibody
and the.ant igen i t  recognizes. r f  i  var lety of ant lgens are
placed ln a ser ies of weffs in a agar ptate. surroudins a wel l
containinq a specif ic ant iboaly,  a t ine of precipi tat io;  wlf l  be
formed only between the antibody ana the antige-n of tlre species it
recognizes. The same technique rnay be appl ied to the dete;minat ion
of proteins of di f ferent species of repl i les (Chen et al . ,  1983)
i n c l u d i n g  c r o c o d i l i a n s  ( D e n s m o r e .  1 9 8 3 ;  c h e n  e t  a f . ,  1 9 8 3 ) .

Conbi.nations of electrophoretic anal ilnlnunoali ffus i on technj-oues nav
prove even more useful  (Chen et at- ,  19e3).

Recent advances in the use of DNA probes which have been de\,€lolEd
to ident i fy specif ic genes, infect j .ous agente and human genet ic
al iseases may possibfy be used for species or poputat ionai
determinat ions. The strands of DNA from a gene ao be ialent l f ieal
are separated, cut into fraqments by restr ict ior l  enzunes,
hybridized and tagged with heavy metal ,  radioi6otopes or enzymes.
These tagged DNA fragments wi l t  reassociate onfy wit t r  the precrse
sequence of nucleot ides ib the DNA of the gene from which they
were or iginal ly hybridized. At present,  only l iv ing or frozen
fresh samples have been used to develop nucleic acid probe
techniques, and many problens in probe and sample prelaration
remain (Kingsley, 1984) .

Wbenever new biochenrical assay techniques have been alevelopecl,
the development of corunercial  test k i ts has soon fol lowed in
order to make the assay more readi ly avaifabte, standaral ize the
t e c h n i q u e  a n d  s i m p t i f y  i t s  u s e ,  E N Z O  B i o c h e m ,  I n c . ,  N - y . , r e c e n t l y
announced the market ing of a t issue or igin ident i f icat ion ki t -
The ki t  ut i l izes monoclonal ant ibodies (ant iboal ies of a
predetermined specif lc i ty) to recognize especif ic protei  ns ,  including
some kerat ins.

Theie are considerable advantages in developing iatent i f icat lon
techniques based on biochemical assays. Most signi f icant is tbat
the size of the sample need not be 1arge. Often: a sample barely
a few mil f imeters in diameter or mtcrograms in weight is
suff ic ient.  In the case of a costfy product,  the sanple requiredl
rnay be inconsequent ial  and not result  in unnecessary damage and
loss of value. A cornprehenslve resource l ibrarv of l tanaaia
sampfes ma1r occupl a fer"/  shetves in the storaq; Lrni t  of  a forensic
laboratory, anal may be dupl icaled in other la6orator ies as neealeal,
in a minute fract ion of the space required for a comparat ive
nusseum col lect lon. Samples for assay stanalarals nay be taken from
liv ing as welf  as aleai l  specimens, and need not require the
sacri f ice of the donor,  an inportant considerat io;  in the case of
endangered species.
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There are some ini t ia l  disat lvantages. ?he cost of  developing
bj.ochemical techniques is considerable, of ten in the hundreds
of thousands or even mil l ions of dol lars.  on the plus siale,
techniques borroweal from human mealical research. which is
often elaborately funded, may be noal i f ied at a minimal cost-
Laborator ies running biochemical assays may require special izeal
trained technicians or cost ly equipment.  Howevef,  once the
stanalards of assay are establ ished, the equipment anal technicians
found in most modern comrnerciaf and pol ice cr ime laborator ies
may be adequate, wj. th a minimum of upgrading and j .nvested capitaf .

There are also advantages for the industr ial  pr ivate sector in
developing biochemical techniques for ident i f icat ion purposes.
Assay standards coulal  be establ isbed by 1^'hich crocodi l ian skins
could be pretesteal and cert i f ied by the exporter,  in accordance
ri th CTTES accepted protocols,  before shipmebt to a buyer in
another country. Commercially alevelopeal "test kits" may make such
test j .ng econonrical ly acceptable. I t  may also make the unt letecteal
trade in protecteal species a thinq of the past.

In the United States in 1980, approximately 32 states reporteal
useinqf some form of:rununoassay technique to establ ish the
ident i ty of rneat or blood in wi ldf i fe related cases. only 15
reported the use of some method of protein electlophoresis - Most
reported some dissat isfact ion in the lack of research alata with
to support  their  f indings in court  proceeal ings. Tests wele
Iargely performed in state cr ime laborator ies, and were directed
a t  e n a l e m i c  s p e c i e s  ( o a t e s  a n d  D e n t ,  1 9 8 0 ) .  I n  1 9 8 2 ,  t h e  U . S -
Fish and Wildl i fe service entertained the concept of a nat ional
wi ldl i fe forensic laboratory. which would special ize in the
motlern forensic ialent i f icat ion of al l  types of wi lal l l fe,  both
native and exotic species. The concept is stlll under c\cnsiileratl<rr.

canadian wi ldl i fe enforcenent agencies also concern themselves
largefy with the determinat ion of meat,  blood or bair  of
protected frorn nonprotected or alomest ic species. Most of the
analysis is referreal to the cr ime faborator ies of the Royal
canaal ian Mounted Pol ice (Alberta EnergY anal Naturaf Resources,
F i s h  a n d  w i l d l i f e  D i v i s i o n ,  1 9 8 2 )  .

c lear ly,  the appl icat ion of nodern biochenical  technology in the
ideDti f icat ion of endangered species and their  detect ion in
i l legal t rade is st i l t  in i ts infancy. The potent ial  for
biochemical appl icat ions iD the conservat ion and management of
crocoal i l ians is l in i ted onty by our vis ion anal i t r terest.
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Introductlon

9+-4+ ciocggirys vacare, often-ca-I led the paraguayaD or yacarecarman, is the targest menrber of the sF,ecies gg!4qg crocoditus,and frequently attains lengtns In excess of 2 m. The species isfouhd throushout east.r. g5l ivia ."d ;; ; . ; ;"; ,  ;"; ; ;"; i l ; ;"Brazi l  borderj.ng Bolivia and-paraguay ana-noiihei"t. i"-arg""t."".Because-of i ts harge size and wiae t iant ."si";" 
-.".p;"; i '  

"fround. largefy unkeeled scales, the yacare iaima4 f]" i  
-}r i"torr.. f ty

been unaler intense conunercial huntina p.u"=lri- iir.""Ji,""i It"range. Trade_ in the species is requt;t;d 
""ae. 

lpp"ndi*- ir 
"rcrTEs, and the species is l isreat is endangered 

"i i . i  

- l i r .- ir .  
s .Endangered Species Act,and is prohibited i.".  t i ia"- i"-- i fr iunited states (croombridge, 1942) . some in"".t ig"i i" i ;  i"ou rr".r,done on the reproductive biology of yacare 

""i^i" 

- i"--tr," l i ra
(craswhaw and Schaller, t9?9). m1ile 

"o." 
r"proa,]. i io., r, ."

9:.".."d- 9199f-:aptive condit ions ar rhe st. Louis zoo i;  the u.s.(Anon., 1981/82), l i t t le is known about the growih, i"p.oa,_r"t i . ,"biology ahd maflagemenL of the species under 6aptive .o^nOii ion=.No data are available on the gr;wth or trre speiies 
-e 

i i i , l i  
- ," 

tr,"wilal or in captivity.

For: many years, the New york Zoologicat Society has beeni nterested both in the starus of this species i" i f1.-" i iar t raswnaw and  Scha f le r /  1c?9 )  and  i r l  i t s  cap t i ve  p ropaga t ion  asan. endangered species- Although caiman g. l , ica." :" ; ; i i  ."other calman species have rr istoricarty u_eel, ,"".-repre.enieJ-i i  tnecollectlons of the Department of Herp;tology 
"i  

t f ," 
-N"* 

ylrx
zoolosicat park, i t  w-as not untir rg:r, wii ir  tr,"-.q"i! i t iJ" ot10 youns indivlduals, rhat a potentiaf lr . .Ji"!-siJi i- ."" ia U"
.considered- 

prior artempts ro breeal arriqator ;!G!; iq-Ji-theN.y. Zoofogical park had been unsuccessfuf. a"a i t  iEJ consialereatfuti le to pursue-the breedlng of tropicat ir"""ai i i""" i i l ."."rn  a  renpera te  c l ima te .  Mos t  t empera te  c l t na te  zoo loo i ca linsti tut ions _are t indted by tack of space, trre f, iqh-iosi-ot
::e:9l- i : :ded ro provide adequare temperatures, aia a qenerat tackot experaence with t}e terr i torial and reproductive be;avior of!,r i ld-crocodi f i  ans . The data presenteal herl,  reports i ire=e-inft iaf
: l ! : : . : l : .".  ir- the caprive breedins 

"r 
a 

".ocoii t ian .r,a t i .lnnovative techniques employed in -olvins 
""*" "; 

ail-";;";i..".
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Manaoenent and Reprocluctlon

Six male anal four femal-e Il4!!gg crocodilus yacare were acquireCl
in september, 19?1, via the U.s- Fish and wiLt l l i fe service.
Their  country of or igj .n is unknoLm. on arr ival ,  animals ranged
in size from 5o'2 cm to 97'2 cn in total  length'  an' l  were
estimatecl to be between two anal three years of age. These
animafs were i r l i t ia l ly houseal in large galvanizet l  catt le tanks
approximately 2 m 1ong, ?5 cnl  wide and high, containing
approxinately 20 cm of standing water cont j .nual ly heateal to 27o
to 30"c.1. No natural  sunl lght was avai lable (A11 crocodi l ians
at the New York zoological  Park are naintaineal at  al l  t ines in
inaloor faci f i t ies).

Three to four t i ines per week the animals were fed a readi ly
avai lable diet consist ing larqely of f rozen salt  water f ish,
frozen rats and nice, anal on occasion, some fresh mice anCI
chicks. The al iet  was supplenented vi th varying anounts of
vi tamin E and peal iatr ic mult iv i tamins. Aninals were fed to
sat iat ion at regular feeal ings -

As the anj.mals grew in size. and competi t ive interact ions became
apparent,  they ere noved to larger quarters, and associated
wit tr  animals of comparable size anal s imifar feeding habits.

I n  1 9 ? ? ,  o n e  o f  t h e  f e m a l e s  a c q u i r e a l  i n  1 9 ? 1  ( N Y z P # t 1 4 8 3 1 ) .  1 4 5
cn long, and estimateal to be approximately 10 years of age was
transferred to an exhibi t  pool measuring 3 m 1ong, by 1.5 m
wide and o.?5 m deep- The exhibj . t  contained only a shal l  basking
area- Although other environnental  condit ions remaineal the same,
l ight ing in this exhibi t  consisted ent irelY of art i f ical
f l , Iorescent l ight on a 12 hour photoperioal-  The female laid a
f i rst  c lutch of 18 infert i le eggs in May of the same year.  Ten
infert i le eggs were tald in !4ay, 1979, fof lowed by an unknown
nunber of eggs which were laj .d in the pool water in Apri l  1980-

Diets were modif ied in late 19?9. Frozen salt  ater f ish were
el iminated and replaced with fresh chicken parts.  The renaj nder

of the diet stayed the same.

In 19?9, female NYZP H?1482 was transferred to the sane exhibi t
pool containing female H?1483, with two males fron the 19?1_group 

of about the same age and size, antl a large male approdfiately
ta years ot age and measuring approxj .mately 1.6,m. Although water
temleratures ;ere normal ly maintained at 27oto 30oc, the
inslaf lat lon suffered from occasional tehperatures as IoL as 25'C'
oh 10 Apri l ,  1980. at 11 years of age anal a lenqth of 13? cm,
fenale *?1482 laid four apparent ly fert i le banded eggs (Fergusolr ,

1979) in the poof $tater.  This was the f i rst  crocodi l ian to
successful ly mate and produce fert i le eqgs at the New York
zoological  Park.
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Because of the low environmental  temperatures which prevai leal  int l re exhibi t  at  the t ime the eggs were laid,  t f re femaie wa"removed from the exhibit oool ind was placeat i" 
"-iiiJ""fr-"rai"qtank containing a sofr sulsrrate or aai,peneJ ;;; ;;i# ;"

l : : : : i - t - : l :  
breaking of-any esss durins- oviposir ion. 

- ier-uoay

Eemperarure was gradualty increased to 30.under warning I ighls-

One hundred-and f i f ty IU of oxytocin (Schein Inc-,  port  Washington,New york 11050) (Huff ,  19?6),  ;dminj .stered at i  a". . i ! -"r ' """  ruper 100 q 9f lody neiqht,  . ivas injected t" tra*".cuiai iv at  tn"base of a hind 1imb. Approximately 30 mihutes t" f . . ,  
- i r ,J-r"" ,"r .

began lateral  pelvic movements. anal elevated t f ,e cioaca-oi f  otthe. substrate. The frrst  eqg was laial  one hour u"a jo-^i i " ." .
post rnjectron; two addit ionaf eggs were laid at 3 hours and 15
Trl*: :  ?: : :  

in ject ion ana ano r6i  two minures i r i . i - t i , I t .  egqt r  was fatd lour hours Dosr inject ion, fol lowed by # 5 hoursand 25 rninutes post in je; t ion.

The. female assurned a specif ic stance during egg aleposit ion: a"tr ipod" posir ion with rhe front tegs Urac5a i i  
"  

i t . "ai"Sposit ion, forhing two support  point;  to elevaie i t .  
- t"Ju", j t t  

t l , "s u o s t r a r e .  I h e  t a i f  w a s  e x C e n d e d  b a c k  a n d  s t i f f e n e d  a q a l n s !  t h eground, providing a third support  polnt,  wt i " i r  
" i iowei- ior 

t .eemovement of the hind legs. The palms of the hind feet weie tnen[urneo rnward, pa-tm upwards towarals the clocaca. and cuppeat.  Egg
# 6-was latd wrthin the cuppeat palms. anal then ar"pp"a-" i i "  tn"s,awdust suostrate, Laying was fol loved by atternate scraping ofthe substrate tov/ards and under the body with Lhe hind l imbs, in
a mounding not ion.

The female did not appear to show concern for her surrounali.d<
d u r i n g  o v i p o s i t i o h -  E g g  d  ?  w a s  l a i d  i h  t h e  a l r t h o r  ,  s  ; ; ; ; ; ; : ;
ne placeo hrs hand, patm up, in the cupped palms of the female.
mounorng and scraping motions \"rere repeated between each layang.
Eggs 8, 9 and 10 were sini lary laid i ;  the aurhor,s h;; ; .  Body
arching anal laying coutd be induceat by l ight ly toucrrtnj  i r re
cloaca. Oviposit ion enaled I  hours post in ject ion.

F i g u r e  1 i s - a  r a d i o g r a p h  t a k e n  a t  1 0  M . A . S .  6 7  K V ,  s h o w i n q  t h e
female st i l l  retaining 15 eggs on the fol lowing aay. an aaOrt icrnf
-rcu ,LU or oxytocln was administered, and Eesut led in the laying
of-6 addit ional eggs within three hours after in.1e"t ion. r i re
tr 'of lowing alay the female was again radioqrapbed, reveaf inq 8whofe and one broken egg. l ro addit ional oxyiocin 

"u. 
.ani" i - . t" ."a

w n l . t e . t h e  a n r m a - t  w a s  h y d r a t e d .  A n  a d d i t i o n a l  I 5 O  T U  o f  o x y t o c i n
were injected on the fourth day, result ing j .n the layinq ; f  two
eggs one bour anal 45 minutes 1ater.  No addit ionat .g!"  i . . "
forthcoming._oxytocin injecr ions of 150 and :OO ru i ; ie gi . ," . ,  o. ,
: , f9 Yth : ld lot t  days respect ivety/  without resulr .  Atth;uqh achlrd ract iograph sho ed the female st i I l  retained f ive eqgi.  shewas returned to a warnr water pool.  These eggs were never-6xpeIted
and i t  is assumed that they were reabsorbed.
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In totaf.  20 eggs were faid,  of  r ' th ich 17 were incubate' I '  The

i"^ii"a"i eithJi were crusheal or badly alamage'I 'Iuring- laying'

; ; ; ; i ; g ; u "  n o t  n o t e d  o n  a l l  e g s s ,  b u t - a ] l  e s g s  w e r e . I a i d  w i t h

a mucui l lke clear covering. Thir teen days after laylng'  eggs

*" i t" i "a 61 l lun to ?4 mnr in tength by 39 f t t r  to 42 rf fn in-width'

a n a  w e l g h e a  5 2 . 5  L o  7 0 . 4  g .  A v e r a g e  w e i g h t  w a s  6 I ' 9  g '  A I I  e g g s

".r"  
i " i t i . f rv incubateat in a covered pan containing moistene' I

baDer tol tels,  at  a temperature of 3ooto 31'C' and a humi ' l i ty of
^go' t"  go percent.  Tvenly four days after laying, al l  eggs vrere

transferred Lo dampened moss at the same temperature ano

hunddity.  Eggs were sprayett  Periot l ical ly with arm water '

on day 44 of incubat ion, several  eggs were selected'  ul9 y: t"
experimental ly exanined using computer ized axiaf tomograpn) '
(c i  scan) to determine i f  this technique cou_Ld be 

": to-:"  .
i ""r" . i " ' t i r"  v iabi l i ty of  aleveroping 

"ss! '  
ess: 4 '  5 ' .  10'  13 and

15 contained w}|at appeard to be develope' l  but dead emDryos

i i r" . 'z i .  Fiqure 3.- ;hows the undeveloped yolk containecl in

i i ; ;; ;;;.;a;i;; parustris esss or approxinatelv the same aee for
compals 1on.

Flakinq of the outer calcareous sbel l  was noted in the days

it*"ai i t " fy preceding emergence of the enbryo'  on 8 July '  1984'

" ; ; - 3 - ; ; ; ' t ' z  
t r a t c n e 6  a f t e ;  8 2  d a v s  o f  i n c u b a t i o n '  E s s s  4 '  6 '  1 0 '

l5l-.ta' i i , 
-pt""ioustv 

exami-ned bt cr scan' contai ned -nearlv fu1l-
iernr dead emlryos. seven eggs app-ard to have been infertife' or
did not develop beyonat the ini t ia l  stages'  The renarnrng tnree

"rnbruo" 
.pp.. tb to have perisbeat within the f i rst  30 days of

t""r i . t r"-" ]  f isea 
"" 

the minimal development of the embryos

( F e r g u s o n ,  1 9 8 1 ) .

Hatchl ing (egg 3: 70 nf i l  x 39 run. 61'3 g) NYZP #800199' a nale'

r i " ." ."6-zjo 
" t i*  total  length, 113 nun snout vent '  an' l  weighed 42 g'

i i " " - i i - ioa  nun x  4 r  nwr .  62 :2  q )  a lso  a  male '  NYZP H80o198 ' .
iEl""."i- j: i  t totat tengtlt, 120 rrun snout vent' an'l weighed 44 s'
on hatching.

Beolnninq in 1981, the dt iets and some environmental  con' l i t ions

i" i -  
" i " .6ai  

r i  
"" .  

were nrodlf ied. l rom that t ime onwar' l '  voung

;; ; . ; i i i ; ; ;  have been fed l iv ins sordf ish (c?rassius.asratus)

anl l  smalI  or neonate mice (Mus) '  Larger aDrma-Ls ano.aour!

: ; ;" ;ai i iJ;  t rave been real f res) lv * i t rea piseons'  domest ic chiaks

ani l  smalf  marunals.  Al l  f rozeh foods and f ish'  anct v l tamrn

""ppf. . . t t . ,  
were el iminated from the diets '  The effect was a

dramatic increase rn reproouct ion in the crocodi l ian col lect ion'

i;;i;i"s the successfu-l breeding of er9.gqdrllE siamensis' q'

rhornbi fer and AlUgSlg! sinensts.

The managenenl protocol for rear ing Young fast grol , . , ing. cro'odi  I  lans

" " .  
^ " d i i i l a  i n  1 9 8 0  t o  i n c ) u d e  e x p o i u r e  t o  b l a c k  l i s h r - i n  t h e

i !-u--" i l i . " i  
"r . t  

range of 310 to 400 nanoneters for at  least 12

hours per alay, on an experimental  basis (Jay cole'  personal

communicat ion, 197E: Townsend, 19?9; Mccrystaf and Behler '  1982) '
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Changes in aiet and exposure to black light have appearal to be
benef ic ial_ in the rearing hanagement of toung 

"roc_ohi i ians, 
ana

has had a benef ic ial  ef fect on thei .  gro th,  inclual ing the
gro\^rtb of cainan crocodi lus vacare NyZp *,s eOO19e a"6 gOOtgg.

Flgure 4- indicates the weiq:ht to totat length relat ionship ofgaj inen c- vacare # 800198 anC * BOO199 rais;d under exDosure to
bfack l ight anal fed a fresh food diet f roh hatching. Fiqure 5
shows the age,/grov?Lh rate relat ionship of both animafs ] inaicattng
and average rate of growth of 3.33 ch per nonth for the i i rst
tour years.
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!ootnotes

1..  Water frorn the municipal  water suppy is used for changing
ano cieanlng, and was introduced at comparable temperature. Municipal
waterqis treated with chlor ine and f luol ic le for human consurnpt ion.'I'he po rarefy deviates more than one or two tenths of a point frorr
?-0, and tbe water usual ly contains fess than 50 ppm dis 'solved
nineral .  sol ids and less t l raD 10 ppm suspended sol ihs.
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;

F i  g .  z

F i9 ,3

Ar:ows indicate devsloped e,r ' t rFyo
( C ' r  s c a n )  w i t h i n  a n  e g g  o f
C a r n a n  c .  Y a c a r e .

Arrolrs indica!e unCeveloped
yol ' (  (cT Scan) wir-hin an egg
of crocodyf lrs palust l is.
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fntrotluction

Tbe internat ional crocodi le skin trade has clanged dramatical ly
over the last three alecades. Peaking in the late 1950s and earlY

1960 r,rhen aD est imated 5 to 10 f iL i l l ion skins a year rdere involve' l
(rnskipp and wefls,  1979).  world trade todav probablv amounts to

, ' ro ro. i_ th. . ,  1.5 mi l l ion skins annualty- The focus has general ly

. fr i f t "a 
" , t"y 

from the fargel and more valuabte species, nany of

which are n_ow endangered. to smal ler species --  part icular ly the

spectacleai cainan lghgq crocodi lus- Tn recent years nat ional

i'aws protecting crEEEEf f ian-ns have been impfemented around the

worldl  and al l  21 species in the oraler crocodyl ia are affo) 'ded

"o." 
i l "g. . .  of  prot;ct ion by the convent ion on Internat ional

rrade i i  Endanq;red specles of Wilai  Eauna and r ' lora (CITES) '

I i f teen crocodi l ian species and two subspecies are f iste ' l  on

i iTls appenaix r ,  whi;h general lv forbids convnercial  t rade*'  al l

i . . " i " i i , 'q species are incluaea on Appendix I f  and can be trat le ' l

comnercial lY through a perni t  sYstem.

To date 87 countr ies have become party to CITES, including most

. i :ot  
" t"coair"-producins 

and consuminq nat ions'  Trade controls

i i i  i *p.o.r i"q,  y3t over. t l  enforcement anal implementat ion of the

conveni ion iJ eirat ic- In central  south American, for example'

i l legal caiman hunt ing and trade abound (Menqhi,  pers'  conun' )  '

rhe i roblems are not i imited to the producing countr ies.,  however '

i i "qlp"r" ,  a ! f ,ajor t rade center for wi ldl i fe pro' lucts '  has Yet
to i ign the con;ent ion. France, one of tbe world 's leading

".o.oi i1" 
skin inporters, has not ent i rely ful f i l1ed i ts crTES

iepo.t ing obl igat_ions. naking i t  di f f icul t  to ascertain the ful l

sc 'ope of- t f rat  io, l t t t ry ' .  t rade. Japan, an i  ncreas ingly -  promi nent

c o u i r t r y  i n  t h e  c r o c o a i l e  t r a d e ,  s h o w s  s i q n s  o f  n o t  f u l l v

inplementing the convent ion.

CITES has become a prevalent force over i ts decade of existence'

."a a."pi t"  certaio compl iance problems, i t  current ly provides

;; ;  ; . t i  avai lable mechanism for tracking the overal l  croco' I i1e

THE CROCODILE SKIN TRADE SINCE 1979

3 9 8



skin-trade. This report presents an analysjs of CITES_reportedworld trade in crocodil ian skins from tgig t" ige2,-i"; ;5;ng onwhat appear to be the host important t."a. 
"f." i . ! ,  

; i i i ;".".
*-:++?++€+++, caiman crocedi tus. crocodyius cata;EFct..,s,urococrytus 

-nirotlcus, crocodyf us ryV3egUjlc3e, a;a@porosus. Addit ional Lrade infonnat ion from sources 6i-h.r  tnanCITES 1s also inctuded.

Methods

Most of the data inclualed in this report  come from annualreports suppl ied by crrEs part ies. Tire inrormation h;;- ; ; . " . . .lnnerenr,Lthrtat ions :  f  or example, many crocoal i le_ptoalucing
countr ies have never issueat an annual ieport ,  whi l ;  ;a; ; ; -  

""""" .r"sh_ave. onfy recent ly become party to the c;nvent ion. as a- iesurt .the trade data are based l i rgely 
"n 

tr , .  , "p" i i .  
-""ppi iJa-uy

importtns nat ions. rn addit i ;n,  uniLs 
"f  

#; ; ; ;" ; ; ; i - ; ; ;  ; "rafways consistent in CITES reports.  Unless otherwise noteai,this analysis covers trade in l rhole sr.r" .  
"" f i ,  

-ana-." ; i ; ; . "

t ransact ions t lar were reported in unirs of 
"r ; ig; i ; ; - - ; ; ; ;  

-

CITES reports are entered into a Wang VS computer by theWildl i fe?rade Montor ing unit  at  rucN's conse;varion i t"" i i " i inq--c.n.."  ,nCambridge. United Kingdom, under a consultancy contra;t  with theCfTEs _ Secretar i  at .  The data are analyzed i"  t""  
" .V",  

i )  iocalculate both gross anal net imports anat expor;s 
" i - . f i ' """""rr" .reported in trade. and 2) to compare import i  of  one countrywith exports/re-exports of another couniry.  r i , t ,  i i r "}r . ' ' i r r"mrnimurn nuriber of s}( ins of each species ei ter;nq traae eicir  yearto be est imated. The sources ot s:<ins . ."  g." . ; i f iy-d.tei i inea

by the countr ies of or igin/export  l isted o; i^pc'r t i ,  
" i  

in ="."cases, on re-exports -

The trade data presented here should be iDtelpreteal with caut ion.
th"V T.y not accuratety reffect or iginaf expo-rt  patterns i romyear to year and they do not dist inguir l . ,  1. i . , . "n '  

"  
lo" i" i  f .as k j n s  a n d  r e c e n  r  l y - h  a r v e s  t e d  s k i n s .  T r  s b o u l d  b ;  ; ; a ; ; - ; ; ; l

tbe worldwide trade patterns for crocodit ia;  
" i i ""- ; ; ;  

.* i r . . "rvcompfex, as skins nay move among severat intermeatiate countrresover a perlod of years before they are used for nranufacture.

Results and Discussion

IMPORTING COUNTRIES: We 1l-aleve lopeat leather inalustr ies have madeFrance and I taly the ]eading impo;ters of crocodif ian st<ins tormany years. In addiLion, FR Germany (especial ly for Caiman
cro_99.4!1-gq),  Japan, switzer land, eustrr-a, Hong_ xong, 

-sr 
ngupo." ,and the United states have becone prominent ciocoaif ian j t<i .

importers.

* A spEcrAL ExEMpTroN BuILT rNTo THE coNvENTroN AI,I,ows pAR,rrEs
TO TRADE IN APPENDIX I SPECIES SIMPLY BY ENTER]NG A I,RESERVATION"
WHEN THE SPECIES TS LISTED OR WHEN CITES ENTERS INTO FORCE IN THATCOUNTRY. THTS LTBERTY HAS BEEN BXERCJSED BY SEVERAL TMPOiTNTqt
CROCODILTAN IMPORTERS, NOTABLY FRANCE, ITALY, AUSTRIA, ANN OEPETI -
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EEc Regutat lon 3626,/82 becane effect ive 1 January 1984, and
requires I taly and France ( iDcluding overseas departnents) to
cease import ing Appendix I  species on which they haalpreviously
hefal  reservat ions. According to the CITES Secretar iat ,  only
I taly has off ic iaf ly withdrawn i ts reservat ionst however,  the
Regulation aloes not require withdrawl antl contains no basls for
naintai"ning reservat ions -  For most of the period convered by
tbis report ,  reserval ions on Appendix T crocodi l ian species
had entereal by the fol lowing cITEs Part ies:

Caiman lat irostr is:

Mefanosuchus 4!ggI:
crocoalvlus acutus :
(U .  s .  Popu la t i on )

I taIy

France

Switzer land (withdlawn 6/6,/81)

crocoalvlus cataphractus: Austr ia. t ' rance,rtaly,zaftbia

Crococlvlus ni lot icus: Botswana,France,I taly.Sudan,
zambia, zimbabwe

crocodvlus porosus: austr ia,France,I taly,Japan,
( e x e f . p w e p o p u l a t i o n )  s w l t z e r l a n d  ( w i t h d r a w D l / 1 / 8 3 )

Osteolaemustetraspis:  France

Although all major crocoali I i an-importi ng countries except
slngap6re are pir ty to crTEs, calculat ing the precise nunber 6f
ski ;s in trade remains problematr ic.  This is part ly because I ' rance,
a major traaler,  includes few imports in i ts annuaf reports,  so
analysis of i ts consumptlon is based largely on reporteal re-
exports.  cLearly,  no ref iabfe est inate can be made for consumption
of skins within France. In addit ion, ; rapan l ists most trade in
Appendix I I  crocodi l ians simply as "crocodyl idae spp. "or
, ,Af l iqator idae spp-",  therefore the only clue of species involveal
is the reported country of or igin.

The total  aleclarea value of u.S. crocoal i l ian skin i tnports in 1982
was Just over $2 mi l l ion. rn Japan, the totaL declareal val 'ue of
imported crocoal i le anal al l igator skins anal leather amounteal to
t h ;  e q u i v a l e n t  o f  $ ? . 1  m i l l i o n  i n  1 9 8 2 ,  a n d  $ 6 . 2  n i l l j . o n  i n  1 9 8 3 -

MAJOR SPECIES IN TRADE:

A l l i d a t o r  m i s s  i s s i D p i e n s  i s  ( A m e r i c a n  A I I i g a t o r )

The range of A-LLLS.e!-S! mississippiensis exlends across the
southea;tern unitea stat""  fxom Nolth carolua to Flor ida an' l
Texas. ' fhe largest Dunibers occur in Louisiana, whi le populat ions
continue to recover from previously reduced nuabers in other
areas, notably l for ida and Texas. The species was transferred from
CITES Appendi i  I  to Appendix I I  in 19?9 and revisions of U.s_
Enclangered Species Act protect ions al fow a state-managed harvest
in roi is iaDa. Lini ted hunt ing of "nuisance" af l igators is al lowe' l
in Flor ida anat the status of the Texas populat ion was recent ly
changecl,  al lowing for sorne control led hunt ing. The same status
change may be appl ied to Flor ida al f igators in the near future'
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fn 1979, after A. mi ss iss ippi .ens is was transferreal to Appenal ix
TI,  a total  of  5.404 skins were exported from the Uniteal  States.
During the fol lowing three years the net nunber of skins enter inq
trade from the U.S. increased to 28,400 in 1981, decreasino
s l i q h t l y  t o  l e s s  t h a n  2 6 , O O O  s k i n s  i n  1 9 8 2  ( T a b f e  t )  -

Table 1:

1 9 7 9

U. S. Exports

1980

13 ,  0  87

of Al l isator mississipoiensis Skins

1981 1982 Total

5  , 404 2a , 400 25 ,835 7 2 , 7 2 6

Source: Annual reports by CITES Part ies

The avelage nuniber of al l igator skins exported annual ly fron 1979
to 1982 (18,182 skins per year) is s l ightty more than the average
duniber of al l igators taken annual ly under lJouisiana,s harvest
p r o g r a m  ( 1 6 , 5 0 1  a l l i g a t o r s  p e r  y e a r ,  T a b l e  2 ) -  T o t a l  U . S .  e x p o r t s
incluale sone stockpi led skins as wel l  as af l lgator skins fron
Florlala, where 1,500 to 2000 alligators were taken anmElly fror 1979 to 1982
as "nlrsance" animals. A snBll nlmt)er of skins frcm atliqators raised on farnBare also e)eorted.

Table 2: Results of the Alliqator rian€st lbcgrdr in Lcoisiana, 19'79 to 19a2

Ne lbSs
Year Issr€d N! Sold

Price Paid
for Skins (o.3 n')

1919 17,516
1980 19,134
1981 15,s34
BA2 18,188

16,300
11 ,692
14,8?0
11,142

L4,955
L7,592't-4,442

16,000*

91,711, s00
11,609,972
ir , '7'7 4 ,045
s1 ,512 ,000*

915.00
s 13,00
$17.50
$13 -s0

Source: Office of tlle scierti-fic Authority, u.s. Fish and wildlife Ser\dce.

Tbe major importer of these skins was I ' rance, fol lowed by l ta1y
ant l  Japan. Japanese bul 'ers are apparent ly beconing increasingly
competi t ive in the al l igator skin market (Brazait is,  1984).  The
U.S. re- inported approximately 30,000 tanned al l igator hides
during the four years.

c a i m a n crocodi lus (Spectacleal Caiman)

over the fast decade caiman crocoalilus has ernerged as the
dominant crocodi l ian in the skin trade. The specles is extant
throughout much of South and central  American to Mexico and in
Trinialad and Tobago (Groombrj .dge, 1983).  The subspecies g. g.
apaporiensis from southeastern Colombia is l isted on CITES
Appendix Ir  al l  other subspecies are on Appendix I I .  _g-.q- Iqq3lg
is l isted as "endangeredi '  by the U.s- Endangered Species Act.  In
addit ion, C. crocodi lus is afforded some alegree of protect ion in
most ot the countr ies . in which i t  occurs.
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some alisagreement ana confusion exi,st over the taxonomy of the
g. crocot l i lus complex, adding to a var iety of report ing
discrepancies at the subspecies level-  } 'or example, in 1981
more than 65,000 skihs of g.  g.crocodi lus were imported into
the U-S- l isteal  as or lginat ing in Bol iv ia or Paraguay (Roeper
& Hel l l ley. 1982).  This subspecies reportedfy does not occur in
conunerciaf ly-exploi table quant i t ies in Bof iv ia.  and theae
lmports were most probably 9- g. vacare (Brazait is.  pers. comm)
Invest igat ion into the range and status of the var ious q-
crocodi lus subspecies is ser iously needed. t 'or s impl ic i ty,  this
analysis at ldresses trade only as g. crocodi lus (Table 3).

Table 3: Minimum world Trade in Caiman crocodi lus Sklns'

lg3! Gloss N.eg

423 ,766'745 ,61'7
6 '7  7 ,329
537 ,400

t9't9
1980
1981
t982

5 2 8 ,  9 8 6
1 , 2 6 4  , ' 7  5 0
1,2 r t , ' 109

a92 ,158

* Incluttes imports into Japad of "Al l igator idae 6pp. ' !  f ron
South American countr ies.

Source: Annuaf reports of CITES Part ies

Over the foul  years L9'79 1.o I9a2 a minimum of 2-4 mi l l ion g.
crocoal i lus skins entered internat ionaf trade, according to
cITEs reports,  I t  appears tbat worfd trade peaked in 1980 when
at least 785,000 skins were traaled, dropping to a ninimum of
5 3 ? , 0 0 0  s k i n s  i n  1 9 8 2 .  l n  a d d i t i o n ,  3 , 5 9 5  s i d e s  o r  f l a n k s ,
3 8 , 1 4 5  k q  o f  s k i n s ,  a n d  1 3 9 , 1 7 7  s q  f t  o f  s k i n s  w e r e  r e p o r t e d  i n
trade. some of the trade reported in units of weight or area
probably overlaps with the trade reported as skins or sides, as
an importer anal exporter may report  the same shipment al i f ferent ly-

The primary countries of orlgin of g. 9-f.9.9-9.di-ICg skins reported
in trade from 1979 to 1982 are, in order of importance; Paraguay,
colombia, Panama, and Bol iv ia (Table 4).  of  these, ParaguaY is
the reported source of about one-third of al l  skins entet ing
trade. in spi te of nat ional legislat ion (Decreto Nc 18.?96 of
19?5) prohibi t ing tbe cof iunercial  hunt ing and export  of  g.crocodi lus.
Tbe ban on commercial  t rade was off ic iaf ly reaff i rmed in 1981 and
the Paraguayan CITES Management Authori ty has stated that the
law aloes not al loar import  or re-export  of l r i ld l i fe (Ful ler &
swif t ,  1984) -  However,  s iqni f icant trade apDarent lv cont inues
today and much of what is leavinq Paraquav probablY or iqinates
i n  B r a z i I  ( M e n q h i ,  p e r s -  c o r u r . ;  F i n q ,  D e r s .  c o r n m - ) .
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Argentina
Bolivia
Brasif
Cdj|nED Is.
Oolarbia
trY. Guiana
Gqtana
Hcrduras
Nicaragua
PanaIIE
Paraquay
Feru
Ver,eaEla

T o t a l

f ab le  4 :

19?9

140
36,509

a,2t1

2,62,
224

19,752

30, 155

Origin of

1980

L5,944
160,183

2 ,UO
t'tt,766

"":*

ztn,i,
224.919

44,322

Skins*

"otalL'7,263
446,64'7

4
2,800

512,n6
37,266
2 , \36
2,93r
4,22a*

510,816
809,538

74,41'7

e.ql!!ar! clec_gdllus

1981 L9A2
632 547

1'77,179 72,A36

ros,ssi ze,rel
4,079 ?,810

I a.ooo.
124,400 t27,954
a3,a'70 266,931

3,000 6,351

40t,204 es6,55r ?16.658 513,336,, 2,389,753*

* Includes illl)orts into Jap€n of ,'Alligatorida spp. ,'frxn t€tin
A€rican cqirrtries.

Source: An El. reports of CnES Pafties

Colombi.a was the reported origin of 26a,2IL g. lrggglllgg skins
in 1979, but the nuniber decreased steadity to 26, '765 by 1982-
During 1980 and 1981 over 110.000 addit ional caiman skins i iere
imported into Colombia from panarna and subsequently re-exportea,
presumably under the so-cal led , 'p laD Vaftejo ' ,  which was
establ ished to st i rnulate foreign traale and exchange. Atthough a
general  commef_cial  l r i ld1i fe trade ban has been enacteal (Decreto
Ley Ne 2811 (1974, /Decreto N.r 1608 (1978) ,  export  of
inventor ied stocks of cai ,nan skins has been a.I- lo\ . feal  to cont inue.
St i l f ,  controls have been weak: CITES reports show that over
105,000 q. crocodi lus skins entered trat le fron Colombia in 1981,
al though INDERENA ( lnst i tuto de Recursos Naturales y del Arbiente)
and INCOMEX (Colombian Inst i tute for Foreign Trade) report  no
exports of g.  c locodi lus during that year (Meden. 1982).  In
addit ion, Pfan vat lelo has apparent ly been nuch abused. anal in
the past caiman skins or iginal ly frorn Colonbia were re- importeat
into Colombia from Panama with Panamanian cert i f i .cates of
or igin (Donadio, 1982).  At this point Colonbia reports to have
depleted nearl l  af1 the stocks of C- crocodi lus skins inventor ied
when the general  t rade ban came into effect,  anal authori t ies
there say that only two firms, Mendal_ llermanos and prodeltir
Limitada, are authorized to export  the remaining hiates (pul ler
&  S w i f t .  1 9 8 4 ) .

Panama is reported as the source of at  least 510,000 g, crocodifus
skins traaled between 1979 and 1982. In spi te of Resolucion NoO02
of 1980 prohibiting the corunercial hunting of g. S. lfuESUEr the
only subspecies reporteal to occur in the country,  an annual
average of 160,220 9. crocoal i lus skins lef t  panama in the three
years since the law canre into force.
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t r tore than 446,00O g- crocodifus skir ls were reportedly exporteal
from Bol iv ia bet\ , .een 1979 and 1982, with trade apparent ly
reaching i ts highest level in 1981. Bol iv ian laws (Decreto
S u p r e n o  1 6 6 0 5  ( 1 9 7 9 ) , / R e s o l u c i o n  M i n i s t e r i a f  1 4 3 1 6 - ' 1 4  l l 9 7 4 i
apparently prohibit the export of skins of wild-caught caimans
and untanneal hides (Ful ler 6 Swjf t ,  1984) -  As with Paraguay,
many of the caiman skins exporteCl fron Bofivia probably
or iginated in Brazi l  {Menghi.  pers. conln. r  King, pers. comm.).

f t  should be noted that ClTEs-reported f igures Clo not give a
complete picture of the trade in.q. q9-S.9dj-!.!.q. Accoraling to
recent leports,  large-scale caimah hunt ing cont inues in parts
of South Anerica, pr imari ly in Paraguay, southwestern Brazi l . ,
and eastern Bo1ivia,  despite protect ive legislat ion. Most hides
leaving the region are appaxently exported via Paraguay and
Bol iv j-a (Menghi.  pers. comn.).  I t  has been est imateal that this
region suppl ies the world narket with at least 1.000.000 skins
a year (Klng, pers. conm.).  Most of this commerce is apparent ly
i1legal.  (See also i rapanese Customs information below).

crocoalvlus cataphlactus (Af r lcan slenaler-snouted erocodife)

crocoalylus cataphractus is widespread thoughout west and central
Afr ica fron senegal to Tanzania (Grooribr idge, 1983).  Distr ibut ion
aDaI status of populat ions are in general  poorfy known, but t le
species has alecl ined overal l  as a result  of  hide-hunt ing,
habitat  loss and local ut i f izat ion for food. Although the hides
of g. cataphractus are generally regaraled as cornmerciafly
infer ior,  the species may be unaler increasing pressule as a result
of the severe decline of many q- niloticus populations (eoc(tbridqe,
1982) .  cITEs Part ies holding a reservat ion on this Appendix r
species are Austr ia and Zambia, and unt i l  l  January 1984, France
a n d  l t a 1 y .

CITES alata show that a net minimun of 32,151 g- cataphractus
skins enterei l  t rade from 1979 to 1982, or an averacre of about
8.038 skins per yerar.  The net mininlum trade apparent ly increasecl
from about 3,700 skins in 1979 to over 9,000 skins in 1982 (Tbb]e 2)

Table 5: Minimum worlal Trade of crocodylus gqlBpbIegllg Skins

f€!

19'79
l 9  8 0
1 9  8 1
1982

Gross

t l , 246
4 ,420
9 .  105

Nc!

3 ,  735
11 ,  196

4 .192
9 ,021

Soulce: Annual reports of CITES Part ies

congo, the major source of g.  cataphractus skins traded between
1979 and 1982 (Table 6),  jo ined CITES in May 1983 and al id not enter
a reservat ion for the species. The country reports export ing 4,870
skins to France during 1983, butf tese exports may have occurred
before congo accedetl to crTES or may have been regarded as pre-
Convent ion stocks.
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Table 6: Origin of

1979

:
5 7 1

Crocoalvf us cataphractus Skins

Congo
cabon
l4al i
Togo
zaire

Total ,

1980

9  , 209
811

'7 79

198r
6 ,  509
r ,612

4
249

r9B2 lalsl
6 ,663  25 ,546

585  3 ,008
980  980

_  1 ,  354
616  905

8 , 8  4 1  3 1 ,  ? 9  3

source: Annual ,eports of cITEs part ies

It  shoulal  be noted that both Togo and zaire have been CITESPart ies since 1929 and since nei. ther enteredl a , . . . i "" i i ! i  t f , .ysboutd not be tradins g. cataphractus ."rr ; ;"  i .  i  i ; : '  i ; ; i ; ; .cabon nor Mal i  are pi .TV t"  . r"  convent ion-

Crocodvlus ni lot icus (Ni1e Crocodife)

Croggalylus ni lot icus is widefy al istr ibuted thr.oughout Afr icasouth of the sahara, wirh rhe posstbte ."."pti"" 
-"i i : l i i i t i ,

cu inea,  cu inea-B issay ,  and Equ; to r ia t  c r : ine i .  ! .  a i r " i i l i J  i "  
"n .or the most valuabfe crocodile skins in trade and-?6iF-producingcountries, Botswana, sudan, zanbia, and ztmtabwe, f l i" .  i .J".".tron"on its cITEs Appendix r l tst ing- France and Ital; ,  th; ; ; ; ; .importing countries, borh had reservations 

"rr". i i" .  "nl i i-rrahuary 1e84, and it  is Dossibel_that F."""; ; ; ;  
-; ; ;" - i i io.."" 

upto  100 ,000  sk ins  i n  1983  a tone .  . rne  mrn rmLrm nunber  o f  sk ins  rntrade estimated from crrEs arara is wett below this i ;"; i- ; ;"""r"oJ the severe l irnitattons mentioned above, part icul;. fy-r"g.rafnqthe fack of import data from rr"".. icira""i i; 
-i;;; 

i ' i i.;;: ,).

3 , ' 7 3 6 t o , ' 799 4 ,  414

Tab1e ?: Minimun Wortat Trade of CrocEdytus niloticus Skbs

t9 79
1 9 8 0
1 9 8 1
7982

Gross

2 4 , O A 2
3 0 , 0 0 3
2 7  , 1 0 8

NqL

3 ,706
22 ,094
22 ,253
20  , 099

Source: Annuaf Reports of CITES part ies

1:^1.":! .64,446 skins reportealfy entered traale between 1980 andrydz -w I tn  a  coun t r y  o f  o r j g in  l i s ted  fo r  ove r  90  pe rcen t  o f  t hem.'Ine rrgures in Tab]e 8 sugqest that over 58 perce_nt or ine sxtnscame from-lust two countr;es, Njgeria anat s"i"n, 
" i tr,-". i i f . .o-ut srgnrt lcant nunbers reported froh Mali.  Togo, and Cameroon.T}tey further suggest rbat 

-export 
frorn Bots;ana; irt . i t","c."g",cabon, and somalia have declined in recent t; ; ;":-; t  

-; ; ;" i ;  
b"noteal_ that Nigeria, Toso, anal zaire do not iave ,.""r"" i i i i"  ro.g. 4i lot icus, although they apparently exporteal 

" iq"if i" i" inur,bers of skins from 1979 to 1982-
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Table 8: origin of glgqSdl|$. 4llqL&.ug Skins

cameroon

Egypt
cabon
Liberia
tlaclagascar
Mal i
Nigeria
Somalia
sudan
Togo
zai.re
zinbabwe

6
r'7 4
8 3 4

4'7 6

-
t , 7 4 5
5 ,  8 6 8

1  , 5 2 0
1 . 8 0 6

-19_qL

3
1 ,  ?81

442

230
4

2 , ' l 8 r
10 ,  304

e4'7

818

689

19.92

2
1 ,  ?18

65
2

143
20

3 , r3'7
3 ,541

2  , 784
2 ,417

603

Total

11
3 ,6'7 3
1 ,341

2
1 ,096

3?3
24

7 ,703
t9  ,1 t9

2 , l L3
15 ,323

503
2 ,3 ' 71

t 9  , ' 7  5 0 2 3 , 4 ' 7 7 1 6 ,  5 0 9

source: Annual Reports of cI?Es Part ies

The g. !ifq!!q!rs population of Zimbabwe waE transferred to cITEs

Appe;dix II on 29 July 1983 in recogrlition of that countryi s

ci :_ocodi le conservat ion program and ranching operat ions'  Data
i;on cTTEs annuaL reporls indicate that lmports from zinibawe

have lncrea"ed stead-i ly to over 1,500 skins in 1982; this t t :en' l

wi l l  no doubt cont inue '

crocodvlus novaeouineae (New Guinea crocodi le)

crococylus noYaequi[eae o-ccurs on the is lan' l  of  New Guinea in

t le Arv tsrancrs, ano 1n lne vhi l ippines (Groonibr idge, 1983) _l ' lh i te

" l* .  
i lq. ta Lhe Phit ipptne from as a separate species g'mindorensis '

l i i is .J."gt i re.  the L;o subspecies: g.novaeouineae novaequineae
iiorn eapua-uell Guinea, Iisted on Appendix IL an'l q-lov-aequineae

mindore-nsis from the Phi l ippiDes, included on Appendix I '

Fron 19?9 to 1982 at least 114.OOO g. novaeouineae skins eDtered

traale. Although the net number of skins trade'l averaged almost

Zg,eOO 
"f . i " t  

i . t  y". t ,  exports appear to have decreased considerably

alur ing tbe same Period (Table 9).

T'eble 9: Mirfnnln World Trade of Gocodalus novaeqrineae Skins

Ieg! cross N9!

1919
1 9  8 0
1 9  8 1
1 9 a 2

31 ,941
13 ,463

42 ,0  46
21  ,6 tO
3 t ,286
t3,41',7

Source: Annual reports of CITES Part les
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About three-quarters of a1f skins reported in traale had countryof.origin f istedj of these, about 90 percent 
""..  

iro*-pi iu. t .*Guinea (Table l0). Indonesia reportediy ."ppriJ-.1"" ' i  Si56o
:fr l : :  9f the remainins 29,ooo+ skihs, s"II l i 'z i ,ooo-*...-6i ir"."a
as orlginating in Singapore.

Table 10: Origin of crocoalvlus novaequtneae Skins

J3-L9 1e80 1s81 19_82 re!3l
I n t l ones ia  1 ,  154  3 ,851
PNG 41 ,160  13 ,9  89
Phil ippines

1 ,455
15 ,023

60

2 ,5A1  9 ,041
5 ,79 I  75 ,963

-60

42  , 3 t4  I 7  ,A40 1 6 , 5 3 8 8 ,312  A5 ,  O64

1979  -  1980  1981  ]9A2  1983

34 .A36  27  ,249  14  ,29O 23 .259  n ,eo7
646  460  131  L ,474  1 .304

3 5 , 4 A 2  2 ' 7 , 7 0 9 1 5 , O 2 I 2 4 , ' , 7 3 3  1 5 , l 1 I

* A snal l  humber of addit ional skins (  lX
have been exported i t legat ly.

s o u r c e :  H o t f a n d s ,  L q  l ! E . ,  1 9 8 4

Crocodvlus porosus (sal twater Crocoat i le)

of total)  may

pgf9ry has an extensive distr ibut ion, ranging fromSri  Lanka and the East Inat ian coast across Southeast . is i ;  toPapua New cuibea, Indonesia, northern Austral ia and the
Solomon Islands.

(Groonibr idge. 1983).  A11 DoDulri"i.a-."-di'iai-;;;;,;i; i:":i:':::'.:i:i!:,::"i: XX"":i::3 i:'be vel ' ] '  ser iously depleted. crTEs part ies holdihq ; ;s: ! ; ; ; ;ons

Totals

* May include some skj-ns exporteal in l98O as pNG,s
annual teport  covered i lune 19?9_1990.

Source: Ahnual reports of CfTES part ies

Papua New cuinea has not submitted a CITES annual report  s incemid-1980, thus the CITES data are incornplete- Tnform-at ion
recentfy received from the Departnent oi erlmary Inatustry in papua
New cuinea, however,  gives a 6ett"r  iatea of papua New cuinea,s
? 9 ! 9 . 1  

g . . n o v q e o u i n e a e  e x p o r t s  ( T a b I e  1 t ) .  T h i ;  i " r " r * - i i " "
o r r r e r s -  s r g n a f r c a n t l y  f r o m  t h e  c I T E s  d a t a  f o r  b o t h  1 9 8 O  a n d  1 9 8 2 ,a l t h o u g h  t h e  d i f f e r e n c e  f o r  1 9 8 1  i s  o n r y  2  s k i n i .

Tabfe 11: Declared Exports of Crocodvfus novaeoulneae
Skins from papua New cuinea* 

-

Source

w i ld
Ranched
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on thj .s species were France anal Ttaly {unt i l  January 1, 1984),  and

Austr ia,  tapan, and Thai land. g. Dorosus is the only crocodi l ian
species for which ;rapan has a reservat lon.

Table 12: Minimum Worlcl  Trade in Crocodvlus Dorosus Skins

Ie.3!

1979
1980
t9 8l-
t 9  a2

13 ,804
3 ,691
1 ,196
2 , \ 41

9 ,  188
3 ,391

2 ,O t1

GreCg NE!

source: Annual reports of CITES Part ies

The crTEs atata inalicate that net world trade in q' pglgEgg skins

i . i f  f . " *  J u s t  o v e r  9 , 0 0 0  s k i n s  i n  1 9 ? 9  t o  a b o u t  2 , 0 0 0  s k i n s  i n

1982 (Tabre 12).  of  a total  of  alnost 20,000 skiDs reportect in

l iaae aurinq the four years. about ?5 percent ha' l  the country of

or igin l ist ;d (Table 13).  Most of the remaining skins has

sin5apore l isted as the source country (some of these nray be

"".5u"t .a 
for in the or iqinal  reported exports) '

Table 13: or igin of crocodvlus !9199!9 Skins

Austral ia
lnalonesia
Malaysia
PNG

1979

7  , 422

1.9_g.q

r  
" o ,

1 9 8 1

1 ,  1 6 0

3 , 0 t 2

1982

Source: Annual reports of CITES Part ies

CITES alata show that about 65 percent of all q' pqlgsllg skins

iu." iaua in trade came from eapua New G]r l inea'  However '-  as with g'

""""""" i" .u. ,  
the CITES data a;e incomplete because they lack

iiiiiE. lrlppr i.a by Papua New Guinea. The Departnent of Primarv
p.6a""t i ""-  i ' . .  rurnisrea addit j -onal infonnat ion which gives a

moie reaf ist ic picture of g.Dorosus trade from Papua Ne Guinea
( T a b l e  1 4 )  .

-  2 6 4
6 4 0  1 2 , 4 6 4

'7 
,8 '7 L 4 ,  358 666  14 ,124r ,829

Table 14: Declareal Exports of Sr9g-qdy-flfg pglpElg skins
from Papua New Guinea:

Soutce

w i ld
Ranched

1979

'7  , 442
184

1980

80

1_9_St

3 6 6
3 ,926

927

1 9 8 3

3 0 1

4 , 2 A l 4 ,853  3 .4s6

* A smal1 nuniber of addit ional skins
h a v e  b e e n  e x p o r t e d  i  l l e g a l I Y .

s o u r c e :  H o l f a n d s ,  S  ! ! 1 t . ,  1 9 8 4 -

( 1z of total)  tnay
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MISCELIANEOUS TRADE: The follolring notes briefly surnrnarize CITES-
reported trade in var ious crocodi l ian species during 1981 and 1982.

caiman lat i rostr is (Broad-nosed Caiman)

In 1981, I taly apparent ly importeal 9.836 g. fat i rostr is s l lns fron
Palaguay, and 1,000 skins from Colombia. The fol towing year an
addit ional 3,2f8 skins were importeal f rom Paraguay. Unt i l  January
1 1 9 8 4 .  l t a l y  h a d  t a k e n  a  r e s e r v a t i o n  o n  t h i s  A p p e n d i z  I  s p e c i e s ,
although Colofiibia and Paraqlay have not.

Melanosuchus qiggl (Black Caiman)

U-S. f ish and Wildl i fe Service enforcement off ic iafs seized a
shipnent of 254 Melanosuchus nioer skins upon attempted inportat ion
i n t o  t h e  U . S . f r o m  B o l i v i a  l n  1 9 8 1 .  I n  a d d i t i o n ,  1 6 2  s k i n s  n r e r e  s e n t
from Hong King off ic iafs to U.S. authori t ies in 1982 as patt  of  an
on-going invest igat ion which resufteal  ln the June 1984 convict lon
of two American ci t izens for v iolat ions of the U.S. Endangered
Species Act- At least 13 separate commercial  t ransact ions of U.
nioer reportedly occurred between l9?7 and 19?9 when the convicted
indivialuals exported at least 2,692 black caiman skins from
Bol iv ia to Switzer land, I taly,  and Hong Kong (Anon.,  1984).  The
offenders and their  conpany were recent ly sent.enced with f ibes
total l ing 976,000 and suspenaled sentences of one year eacb.

Crocodvlus acutus (American Crocodi le)

Over 8.300 skins of g.  acutus were reported in trade in 1981,
al though some of tbese (4,505 skins) were declared to be frotn
Paraguay where the species does not occur.  The remaining skins
apparent ly or iginated in Colonibia and Panama, and were traded by
l taly,  Switzer land, and FR Germany*. In 1982, 420 skins were
apparent ly traded in Europe; most of these w€re reporteal ly pre-
convent ion skins imported by switzer land from Italy and France.

Crocoalvfus siamensis (Siamese Crocodi fe)

In 1981 and 1982, Japan reportealfy imported a total  of  500 g.
siamensis from ?hai land. Thai land, which joined CITES in Apri l
1983, is the only country with a reservat ion on t l is Appendiz I
species. Tlre Samutprakan farm reports export ing 1,500 crocodl le
skins to Japab and 1,000 to France between 1980 and 1982
(Samutprakan, I !  - l_f l ! . ) .  Most of these were probably q-siamensis,

but i t  is possible that the shipments included some C. porosus
s k i n s  -

*  THE U.S.  POPULATION OF g.  ACUTUS WAS TRANSFERRED TO CITES
APPENDIX I  IN 1979,  WITH SWITZER],AND ENTERING A RESERVATION
AGAINST THE LISTING, IN JUNE 1981,  ALL OTHER POPUI,ATfONS WERE
TRANSfERRED TO APPENDIX I AND SWITZERLAND WITHDREW ITS RESERVATION.
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Osteoleamis tetraspis (West Afr lcan Dtarf  Crocoal i le)

In 1981 a total of 273 skins of QSlC.Sl-eeEi€ tetraspis from Mali
were re-exporteil by France to ltafy and spain. I'rance was the only
country holdiDg a reservat ion on this species, ancl  that became
ineffect ive on 1 January of tbis year.  spain and Mal i  are not
party to cITEs.

OTHER SOURCES OF TRADE DATA: For Japanese wi ldf i fe trade, customs
stat ist ics are often considered more rel iable than tbe CITES
figures recordeal in Japan's annual reports.  Their  use is l imited,
hor,rever.  because commodit ies are groupeal into general  categories.
crocot l i f ian skin imports are reported in ki lograms and divided
into tr i ro groups. "Al l igator Skins and Crocoal i le Skins" and
"Al l igator anal crocodi le Leather" (Tables 15 and 16).
Nevertheless. these stat ist ics are useful  for t rend analysis not
only because they include countr ies of or igin but afso because
occurred.

Table 15: , f ,apanese Imports of "Al l igator Skins and crocott i le skins"
( ln Ki lograms )

Be1g11In
colonibia
Fr.  Guiana
Indonesia

N e t h - A n t 1 l s .
PNG
Panama
Paki stan
Paraguay
Phlppns.
sabah
singapore
Solomon Is.
S o .  A f r i c a
Su!lnalre
Swt?lnd.
Thaifand
u.  s .
z inibabwe
M M CAR*

Totals

L9'79

944
t7 , 409

5 ,432
9 ,543

L6 ,311

52 ,343
! , 479

4 ,244

29  , 87  o
496

6 .0  35

24;

!9-e.s

16 ,11a

1,nz
1  , 0 8 0

\ 7  , 4 6 2
8 5 6

6 4
1 5  , 5 4 6

342

-

4 , 0 0  8

r1 ;

1 9 8 1

9 . 5 5 ;

2 0 ,  3 1 ;

4 9 , 5 5 8
1 1 0
6 2 L

3 , 4 3 4
, :

2  , 8 e ;
9 , 0 3 5

4 ? 0

1992

6  , 2 9 0

1 , 0 0 0

t4 ,  2 '7 4

1983

6 ,111

rs ,344

2 t , 8 2 ' , 7

1 9 8 4
(thru 6/84)

571

11 ,83 ;

'7 ,242

138 ,  s76  158 ,676  5  2 ,9  35

100
424,,?

| , 29;

1 9 3

9 1
a 7 4
at :

2 6 , 0 6 ;

5 4
9 6 0

|  , ' 7  7 9
tr?

1 , 6 5 ;
2 , O 2 3

L28

161 ,793  91 ,194  10s ,416  188 ,309  233 ,564  49 ,592

*  M a r i a n a s ,  M a r s h a l l  a n d  c a r o f i n a  I s l a n d s  { U . S . )

Source: Japanese publ ished gobernment stat ist ics.
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The Customs alata reflect ilapan's growing involvernent in the
crocotlile skin tratle. Apparently, ihports reached a peak in
1979 before ;rapan acceded to the Convent ion. After fal f inq in
1980, imports increased steaal i fy to reach an al l - t ime high tn
1983. Much of the trade other tban froh Lat in America, the U.S.,
anal Papua New Guinea, whi le not aaldressed by species, probably
involves Appendix I  crocot l i l ians.

over the last f ive years Japan's crocodif ian impolts have
apparent ly beeh doninateal by skins from one country --  Paraguay.
Over half  of  al l  reported imports between 1979 and mid-1984,more
than 497,000 kg of skins. came from Paraguay. Most skins from
Asian sources came froh Indonesia, whi le,  smal ler quant i t ies
were reported from Thai lanal and Malaysia. After Papua New cuinea,
the largest quant i ty of skins fron Oceania were importei l  f rom
the Solonon Islandsr trade from that source appears to be increasing.

Japanese customs stat ist ics also I ist  imports of , 'Al l igator
Leatber and Crocodi le Leather" (Tabfe 16).  The most important
sources of what are presurnably tanned bides are Paraguay and
B o I i v i a .

"able 
16: Japanese Imports of "Al l igator anal Crocodi le leather"

( in Ki lograms)

1979 1 9 8 0

^  ^ ^ :

426
230_

4 7
5 0
9 2

7 , 3 4 9
8 6

J

!9_g!

2 ,Aga

'u.

:

g  , 9 8 ;
o:

L9  A2

145
t r?

1 0 5
,o:

2 , O 3 4

2'7t

6
8 6 9

527
t 7

31 ;

4'7 A

3 4 4

. . :

1 4 5

19 83 1_9_&1
(thru 6/84)

Argent ina
B o l i v i a
Cofombia
France
GermaDy, FR
Hong Kong
Indonesia
Itafy
Mexico

PNG
Paraquay
Singapore

Sudan
U .  K .
u.  s .

1 6 8
2  , 6 9 3

290
ur"_

4 A

2 , 6 6 r

7 3 , 9 1 2
9'7

6 0

;

Total 20  , 5 ro  1 t , 574 13  , 119 4  , 8 3 6 2 , 9 7 9 1 , 8 0 9

Source: Japanese publ ished government stat ist ics.

41I



Sunsnarv anal conclusion

Si l lce 1979 the internat ional crocodi le skin trade has l 'ovolved
prirErily six species, and probably no more than 1.5 milfior-
skins total  have entereal world commerce each year.  A1 least
three-quartera of this trade probably conslsted of Caiman
crocodi lus skins. C]TES reports suggest that the overal l  t rade
tapered off  s l ight ly in 1982 from higher levels in 1980 and 1981.
According to ; fapanese custohs data, however,  crocodi le skin
imports into that country increased steaal i ly unt j . f  1984. A new
EEC regulal ion effect ive 1 January 1984 requres two other malor
consumers, I taly and France, to curtal l  lmports of CITES Appendix
I  crocodi l ians for which they had previously helal  reservat ions.

CITES data show the foflowing average M]NIMUM nrnicer skins entering
traale annual ly fron 1980 to 1082: Al l ioator mississippiensls
--  22,4OOt Caiman crocodi lus --  695,500, Crocodvlus cataphractus
-- 9,300r Crocodvlus ni lot icus --  19,900, Crocodvlus novaeouineae
-- 25,100, Crocodvlus .p.e5gE]l€ --  5.400. These f igures are
incomplete, holreve!,  as some countr ies trading crocoal i le skins,
such as Singapore, are not part l  to the Convent ion. In aaldi t ion,
some CITES members, especial ly anong the producer nat ions, have
not submitted annual reports,  anal others. l ike France, report
only a port ion of their  totaf CITES trade.

I t  should be noted that a signi f icant number of crocodi. l ian skj .ns
are apparent ly elr ter ing trade j . l legal ly each year.  I 'or example,
recent reports suggest that,  alespite plotect ions, at  least one
milLioD skins of g.q- iMl l  crocodi lus feave south America each year,
pr imari ly f rom Paraguay, Bol iv ia,  and Brazi l .  In addit ion, some
CfTES part ies (e.9. Inalonesia,.  Nicpr ia,  Togo and Zaire) appear
to be export ing skins of AppeDdix I  crocodi l ians cornmercial ly
al though reservat ions have not been entereal for those species.
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A WORLD SURVEY OF CROCODIIIAN FARMING

R.A. Lu).moore. ,J.c.  Barzdo, S.R, Broad anal D.A- ;rones
Wildl i fe Trade Monitor ing Unit

IUCN Conservat ion Monitor inoCentre
2 1 9 c  H u n t r n g d o n  F o a d ,  c a n b r r d g e ,  U K

Introduct ion

In the last few years great expansion has taken place in the
farming of crocoal i l ians, both capt ive-bleeding and ranching,the
rearing of wi ld-caught young or eggs. Economics factors have
undoubtedly played a major part  in this but CrTES restr ictrons
nrust also be impl icated- The major i ty of crocodi l ians are on
Appendix I  of  CITES, and commercial  t rade tn these is therefore
only permit ted for capt ive-bred populat ions -  In addit ion tne
transfer from Appendix I  to Appendix I I  of  populat ions that are
no longer eEdangered and would benef i t  f rom ranchinq is al lowed
for under the terms of tbe Convent ion. I t  v/as largeiy the need
to know what faming operat ions uere in progress, for the
impfementat ion of CITES controls,  that motivated a survey of
crocodi l ian ranching and capt ive-breeding around the l ror1d-

In 1982 the CITES Secretar iat  sent a Not i f icat ion to a1t CITES
Management Authori t ies of the need to register comrercial  capt ive_
breeal ing operat ior ls invofvinq Appendix I  species (Not i f icat lon Nc
233, 13 October) .  At the fourt i  Meet ing of the part ies in Botswana
i n  1 9 3 3  a  r e s o f u t i o n  ( C o n f -  4 . 1 5 )  w a s  a d o p t e d  t h a t  t r a d e  i n  c a p t i v e _
bred Appendix I  species shoutd only be permit ted from operat ions
registered wirh the Secretar iat  in thls way- ?o date there 1s
only registereal operat ion breeding crocodit ians, this is in
Maalagascar-

One of the argunents fevef led against crocodi le farms is that t lEy can
be u,sed to conceal iltegal skin trade, and suspicions ha1,ie been expr€sseat tllatwil cauqht skins hale been ,'faunde.ed', thrpwh farTs. T is srlFr-y,i". 

".t 
1""" urrr"to co.firm tlis but it is clearty a lrob,tem which requires crosei scrlriny in the

future.

Methods

The survey was undertaken during 1983 and the early part  of  1984.
In addit ion to the Not i f icat ion to part ies sent by tbe CITES
Secretar iat ,  the Wifdl i fe Traale Monitor ing Unit  also approached
the wifdl i fe management authorl t ies of non-CITES governments,
Contact was made with members of the SSC Crocodite Special ist
Group and with sent to the farms themselves reouest inq detai ls of
t le ir  stocks, breeding, wi ld capture, commerciaf prodict ion and
husbandry. The results presented in this paper are drawn fron
the responses to these enquir ies and also from publ ished and
unpubf isheal mater ial  and press reports.  In the fol lowing sect ion
the results are arrangeal by country.
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Results

AUSTRALIA: crocoal i le farning has been pract iseCl in Austral ia 61nce
19?3. In 1982 there were farrns 1n the Northern Terr i tory (Blshaw,

!.u ! ! ! ! .  1984) and furthei  two in Queensland (rever,  iLI  Mg. 1983;
ott i ""s,  1982),  The oldest farm, at Edward River,  Queensfanal,  run
by Appl ied Ecology Pty Ltd, a Government-funaled organi sat ion ,  keeps
onty- crocoavfus porosus (onions, f982),  whi le the remainaler are
privately ownea anai keep a mixture of q. Dorosus and g!999$tl!q
johnsoni- .  Ttre total  stoaks held in 1983 were 5512 g. j9blsggl and
4351 q. pglgEl]g.  The animals were obtained as Juvenifes anal f rom
eggs Eot lectea in the wi lal  under l icence, with the aaldi t ion of a
few "rogue" adults.  The conservat ion commission of the Northern
Terr i to;y has supervised the wi ld-capture of the aDimals in the

state. Tt ley have organised tr ia ls to quant i fy a sustainable level

of annual t rarvest wit t r in specif ieal  rnanagement areas. A number of
anirnals have been removed lirom areas in which they were cobsitlered
a potent iaf  hazard to the publ ic.  I t  is expected that annual
haivests of g. l-gbls-qnj from the management areas wifl be composed
of 3OZ eggs and ?OZ hatchl ings, with a total  annuaf harvest of

3 5 0 0  u n i i i  ( B i s h a w ,  i !  l i t t .  1 9 8 4 ) -  A 1 1  w i l d  a n i m a l s  i n  t h e  N ' T -

remain the property ot thE Co,r"rnment which retains complete control
of the resource (Graham. j !  l i t t -  1983).  capt ive breeding was
D l a n n e d  a t  a l l  f a r m s  ( B i s h a w ,  1 !  l : ! ! .  1 9 8 4 ,  L e v e r , : !  l i t t '  1 9 8 3 )
lut  by 1934 had only occurred at Ealwarat River,  which bred 769 g-
porosus in 1983. conmercial  skin proaluct ion at this farm was
Eip; lGa to begin in 1984 and to r ise to a target f igure of 3000

sXins a year (onions, in l i t t -  1981) -  The three farms in the Nortbern

Terr i tory wele plannintto start  conunercial  product ion in 1985
(Bishaw, ! !  f i ! ! .  1984) .

a-ANGLADESq.:  In 1982 Whitaker (1982b) proposed the establ ishnent
of a Central  crocodi le Hatchery and Nursery and four moalel  crocodi le
alemonstrat ion rancbes. The main species involved would be
crocodvlus porosus anal Gaviaf is oanoet i-cus- Breeding would be

carr iea out ;n an experimentaf basis.  The major part  of  the operat ion
noulal  involve takinq g. polosus eggs from the wi ld in the
Sunalerbans and rearj-ng them to 1.5 m for skin trade and to 1n for

release to the wild. crocoalylus palustris and 9. q3!gq!!S!q are
considereal unsuitaUte for Ltr is sort  of  ranching in Bangladesh
because of their low populations. However, some q- pqlllq!4lg might
be reareal f rom eggs c; l tected at Bagerhat.  near Khulna, and some
g. oanoet icus from eqqs col lected at Rajshahi.  I t  was proposed

ahat tht  system should be establ ished by the sunalerbans I 'orest
Department with the central  hatchery si tuated at Dhangmari ,  Sutar
Kh-al i ,  chandpai ant l  the four model denostrat ion farms at Khulna'
pacca, Cbit t igong and Syihet.  The Demonstrat ion farnnst eventual
outDut woulal  be 250 sl( ins a Year,  plus a nwnber of Yearl ings for

res-tocking the Sunderbans (Whitaker,  198b).

of four meal ium-sized conpanies involveal
and processing of caiman skins in Bol iva,
f a r m  i n  1 9 7 5 .  A  t o t a l  o f  a b o u t  2 0 0 0

be kept.  of  caiman crocodi lus crocodi lus,
{C-l3-!9qJeb-Ue liger and "another species
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BOI,IVIA: ASICUSA, a group
especiaf ly in the tanning
establ ished a crocodi, l ian
animals were reporteal to
caiman crocoal i  lus vacare.



of Cainan'r  (Bejarano, i_S ! !E. 1983).  Eurther conf irmatlon of this
farm is needeal.

BOTSWANA: A crocodi le farm was establ ished in the Okavango Slramps
iD i lanuary 1983. I t  holds ?0 adult  breeding Crocodvlus ni lot icus;
802 of which are male. They were captured in iocal drought areas
where they were thought to be unaler threat.  I t  was ant ic ipateat
that in 1984 tbere woufd be another severe drought and faci l i t ies
were belng bui l t  to cater for a larger number of crocodi les. The
plan is to col lect 2000 eggs a year over the next three sedsons.
I t  is also pfanned to reinstate 5% of the l -n sized crocodifes j ,n the
wi]d. The cr 'ocodi les have jus! started breeding. I t  is hoped that
the breeding stock can be bui l t  up to 300 over the next three
y e a r s  ( S e a m a n ,  r n  l j i ! ! .  1 9 8 3 )  -

BURMA: The People's Pearl  and Fisheries Corporat ion establ ished
a crocodi le far:m in 19?8. I t  had about 900 Crocodvlus p-ql9E!g in
1980 (Caughley, 1980).  The main airn of the farm is to produce skins
but i t  is thought that by 1983 no animals had reached marketable
s i z e  ( S a l t e r ,  i n  l i t t .  1 9 8 3 ) .  Y o u n g  a n i m a l s  a r e  t a k e n  a s  b a t c h l i n g s
or yearl ings from the eastern side of the Irrawaddy Delta where the
PPFC has set up a number of cof lect ion centres. ?here is evidence
that the total  recrui tment of crocodi les was being taken by the
PPIC in the Tawbaing chaung area (cauqhley, 1980) .  From 1978 to 1983
an averaqe of 465 hatchl ings were obtained from the wi ld each year
( S a l t e r .  i !  l i t t .  1 9 8 3 ) .  T h e  f a r m  i s  i n t e n d e a t  t o  b e  s e l f - s u s t a i n i n g

!,rhen i ts breeal ing prograr iJne is ful ly establ ished- Successful
breeding was expected by 1983 (cauqhley, 1980).  The farm has
recentfy been successful  in inducing nest ing but nost of  the stock
of hatchl ings cont inues to come fron the remaining wi lal  poputat ion
in the l rra! , /addy Delta (Salter,  in l i t t .  1983) .

The PPFC bas also proposed to turn Meinmahta Kyun, an is land of
some 50 square mifes in the Irrawaddy Delta,  into a ,crocodi le
sanctuary'  where re- introduct ions from the crocodi le farm woulal
supplement the remaining wifd populat ion and provide tbe basis fot
eventual sustained yietd harvest (sal ter.  ;h t i t t .  1983) .

CHAD: An experlmental  programne to evaluate tbe possibi f i t les of
crocodi le farming (presumably Crocodylus ni fot icus) was undertaken
from 19'72 to 1973 under the auspices of the Centre Technique alu
Cuir.  Lyon ( l ,e Francois,  1974) -  Al though much valuabte information
was obtalned during this experiment,  i t  was not intended to be a
conunercial  proposit ion but l l lerely to assess the possibi l i t ies of
breeding crocodi les under control let l  condit ions- I t  is understood
that the experiment was discont inued in 19?3 (WaIl is.  1980) -

CHINA: A substant ial  investment has been made in al l igator ranching,/
farming by both nat ional and local authori t ies in China. There is
a growing number of operat lor)s,  mainty intended as conservat ion
measures, but there 1s considerabfe potent ial  for sale of f ive
animals or products aler ived from them (Watanabe, in l i t t .  1983).
There are unconf irmed reports that sales of al l iqators may have
t a k e n  p l a c e  ( A n o n . ,  1 9 8 c )  -
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l luang ChEchien names f ive operat ions managing Al l ioator sinensist
Anhui Xuancheng farm, chekiang anchi far ln.  Chekiang Changhsing
farm, chekiang Ningpo zoo, shanghai ?oo. The f i rst  of  tbese was
the only one operat ing on a large scale, having 100 adults and
380 juveni les (Huang chu-chien, l -S I iE. 1983).  charoon
Youngprapakorn of Samutprakan Crocoal i le Farm. Thai lanal,  reports
having given assi tance in the establ ishment of a farm for
Crocodylus siamensis cat led the swato Crocodi le Farm (Watanabe,

i-S - l i !g.  1983).  The chinese Government is also reporteal to have
expressed interest in establ ishing a farm for crocodvlus Dorosus
i n  s o u t h e r n  c h i n a  ( A n o n . ,  1 9 8 3 c ) .

cOloMBIA: No cornmercial  crocodi l ian farming is konwn to occur in
colombia, but there are at feast two crocodi le breeding centres
concerned with research ancl conservat ion. The f l rst ,  Roberto
Franco Stat ion, operateal By INDERENA (Inst i tuto de Recursos Natu-
rafes y de1 Anbiente) .  keeps 4 crocodYlus intermedius (Medem, 1980b) ,
17 caiman crocodi lus, 12 Paleosuchus palpebrosus and 5 eglegEUqbgg
tr ioonatus. Caiman crocodi lus and Pafeosuchus pgbgb!9glq have
b o t h  b r e a l  s e v e r a l  t i m e s  a t  t h e  s t a t i o n  ( M e d e m ,  ! !  l i t t .  1 9 8 3 ) .

The second, Los cocos Breeding Stat ion on Salamanca Islaod. also
operatd by INDERENA, had 30 Crocodylus acutus in 1980 but had not
had any breeal lng success by that t ime (Medem, 1980a) -  A third,
Cienaga Grande Management Stat ion, has now closed down (Medem.

1 9  8 0 a )  -

CUBA: The Minister io de 1a Industr ia Pesquera runs a crocodi le
farm at laguna det Tesoro in the Zapata Swamp. I t  was establ ished
i n  1 9 5 5  ( H a r r i s o n ,  1 9 8 1 )  a n d  i n  1 9 8 1  h a d  a  t o t a l  p o p u l a t i o n  o f  a b o u t
looo adult  crocodi les of , rhich about 802 were g!999.4!I !g rhonbifer,
5Z were crocodvfus acutus and 15% hybrids of tbese two species.
There were also about 5000 imnature crocodi les of a simi lar species
composit ion (chabreck, 1982) -

The main aim of the farm is conservat ion but there are reports that
some of tbe ]arqe crocodi les have been sfaughtered for hiales (varona,

1 9 8 0 )  a n d  m e a t  w h i c h  i s  s o l a l  f o c a l l y  ( H a r r i s o n ,  1 9 8 1 )  .

The two species have inter-bred in the past,  but recent ly attempts
have been made to keep the two stocks apart .  Most eggs are faial  on
islanals in the lagoons. up to 25 eggs are col lecteal f rom each nest
and hatched in incubators (Harr ison, 1981) -  In 1981 eggs were
colfecteal f rom 600 nests. The hatching rate for al l  groups was
simi lar and averaged 462- The total  number of young hatched uas
about 10,ooo (chabreck, 1982) .  some of the q. rhombifer were moveal
to another breeding centre at Tasajera, south-west of zapata, in
7g'7a ar 19'79 to breed pure individuals of the species (varona, 1980)
I t  is hopecl to release pure-bred q. rhombifer into Zapata Swamp
( H a r r i s o n ,  1 9  8 1 )  .

INDIA: The Government of India ini t iateal a Crocodi le Breeding and
Management Project in 19?5 with prel ininary survet s being undertaken
in 19?4. The pr:oject operated on advice from a uN,/FAo chief
Technicaf Adviser witb f inance from UNDP (croombridge, 19e2l .



Crocoal i le rehabi l i tat ion stat ions have been establ ished throughout
the country and crocodi les have been released in 13 special ly
created sanctuaries and a furthe! 21 Nat ional Parks or other
sanctuaries. Up unt i l  1984 a total  of  1185 GBILqIIS oanoet icus,
408 Crocodyfgs pglgElg and 500 Clocodvfus palustr is had been
neleased to the ni ld (singh qE 9I.1985).  More than 2000 eggs a
year are col lected for capt ive hatching by al i f ferent state
crocodife projects in Inal ia.  Capt ive breeding projects exist  at
Madras, Nanadankanan (Orissa),  Bannergbatta Nat ional Park and
Bangalore (croombridge, 1982) -

Afthough i t  is not current ly Government pol icy to promote
commerciaf crocodi le farms in India, the rehabi l i tat ion schemes
ivhich have taken pface within India bave shown the potent ial  of
q. palustr is as a subject for comroercial  ut l l isat ion through farming
or free range sustained yield exploi tat ion (croombridge, 1982).

INDONESIA: Crocodi les have been exploi ted in Ir ian Jaya for some
time and there is evidence that the wi lal  populat ions have decl ineal
through over-hunt ing (Petocz, in f i t t .  1983) -  r 'arminq was started
in 1976 but the covernment stopped further expansion unt i f  the
abi l i ty of  wi ld stocks to support  a farming industry haat been
assessed. Tn 1980 there were 4000-5000 crocoal i les on farms in l r ian
Jaya. An indicat ion of the species composit ioo might be obtained
from the skins exported to Singapore which are about 102 Crocodylus
porosus and 902 Crocot lv lus novaeouineae (Lever,  1980) .  Everywhere in
the Mamberamo defta and along the river up to Kasonoweja (Picniersbivdk)
local peopfe are repotted to keep crococl i les in often very al i r ty
enclosures fenced by corrugated iron. Skins of crocodi les reared by
the vi f lagers are often bought by the loca1 Government employees
who then se1l them to the large trading conpanies (King, gL Bf.  1979).
The farms were reported to be of varying size and were, on the
whole, poorly manageal and unecononic.  Most of the far ins started
because the Government obl iqed al l  conpanies want ing to export
skins to operate a crocoal i le farm. Therefore economics has not
been of pr ime importance, rather the fa.rms have been establ ished to
comply with Government regufat ions- However,  by 1980 i t  $ras real ised
that farms woufd have to be more eff ic ient as the wi ld populat ion
woufd not support  indiscr iminate hunt inq indef ini tely- At that
t ime i t  was forDd that management was poor on the exist ing farrns,
pen design anal generaf health of the crocodi les was only fair  and
that there was a great need for nanagement training and advice
( l e v e r ,  1 9 8 0 )  -

I t  is the aim of the Government to inst i tute a farnr ing programme
similar to that of  Papua New cuinea (Boonsonq, 1981) -  At present a
project is being carr ied out unaler the t i t le 'Crocodi le conservat ion
and inalustry alevelopment in Ir ian Jaya' ,  involving a number of
consultants,  which started in October 1984 for an ini t ia l  per iod of
four months (Petocz, i !1 l l ! ! .  1984)- The purpose is to promote the
conservat ion of crocodi les by ut i l iz ing their  resources to benef i t
the indigenous comnunit ies. The pr lmary aim is to establ ish the
most sui table areas to set up col lect ing farns, determine the
numbers of crocodi les that wi l l  need to be col lected. invest iqate
the economics,and reconunend appropriate legislat ion. I t  is proposed
that skin exporters wi l I  only be able to obtain f ive crocodi les
fron col lect ion farms. and that str ict  quotas wif l  be set for the
exploi tat ion (An6n. 1984d) -



Lever (1980) l isted 13 farms operat ing in 1980 and a l ist  of  15
registered crocodi le farming companies was suppl ieal  by the Director
ceneral  of  Forest Pr:otect ion and Nature Conservat ion i ,n 1984 (Rubni,
in l i t t .  1984).  No capt ive-breeal ing takes place in Ir ian Jaya
( P e t o c z ,  i r  l i t t .  1 9 8 4 ) .

outside Ir ian Jaya there are also a few rearing farms in the vic ini ty
of , takarta, which are simi lar ly depenalent on eggs and young taken
f r o m  t ) r e  w i l d  ( K i n g ,  e t  a l .  1 9 7 9 ) .  T h e  s p e c i e s  k e p t  a r e  g .  p o r o s u s ,
g. novaeouineae, and &Glqlgqq schleqe.Li i  {Lever,  j I  I i t t .  1983).
Farms have afso been establ ished in Kal imantan but most of these
were closed by the mid-1970s because the grol t ing rar i ty of the
wi ld crocodi les made i t  di f f icul t  to secure the eggs and young
n e e d e d  ( K i n g ,  e t  a l .  1 9 7 9 ) .

ISRAEL: A crocodi l ian farm was set up at Harunat Gader Hot Springs
i n  1 9 8 1 .  I t  h e l d  a  s t o c k  o f  3 0 2  A f l i o a t o r  m i s s i s s i p p i e n s i s ,  4
Crocoalvlus niloticus Elgb]lg and 3 Osteolaemus tetraspis 9S-b.94LL in
i n  1 9 8 3 .  ( B e n - M o s c h e ,  i . !  l i t t .  1 9 8 3 )  .  A t  p r e s e n t  i L  i s  r u n  s o 1 e l y
for tour ists but i t  is intended that l ive sales to zoos ani
cornmercial  operat ions wi l l  take place. The ini t ia l  stock of A.
mississippiensis \ras obtalned from farms in the USA (Perry,  1!  IL! ! .
1983).  seven animals were obtained fron the Universi ty of TeI Aviv.
1 8 0  A .  m i s s i s s i o p i e n s i s  w e r e  s u c c e s s f u l l y  h a t c h e d  i n  1 9 8 3  ( B e n -
M o s c h e ,  i 4  I l ! .  1 9 8 3 ) .  A  s e c o n d  f a r m  h a s  s t a r t e d  i n  1 9 8 4  w i t h  2 0 5
9 -  n i l o t i c u s  ( R a n o t ,  P e r s .  c o n u n . ) .

ITALY: The compagnia Internzionaf Al levamento Animal i  Esot ic i
(CU{AE) establ ished a farm near Brindisi  in 1980. I t  purchased
30OO caiman lat i rostr is reportedly from colombia but these suffered
severe mortal i ty owing to poor shipment condit ions, low winter
temperatures and al isease- The remaining 406 animals were st i l l  being
kept in poor conal i t ions at the t ime the farm was surveyed in
January 1981 and i t  was est imated that 100-150 were on the verge of
death. I t  was suggesteal to tbe Managing Director of the f i rm to
postpone the further order of caimans frorn Colombia (Pooley, ! !  I l ! .
r 9 8 1 ) .  . q .  l a t i r o s t r i s  i s  n o t  n a t i v e  t o  c o l o m b i a  ( G r o o n b r i d g e ,  1 9 8 2 )
and no capt ive sources are known; i t  is therefore l ikely that the
species was g. crocodi lus-

MRY COAST: I t  as reported in 1980 that there were plans for
establ ishing crocodi le farms for cornmercj-al  product ion (Poo1ey,
1 9 8 0 )  -

JAPAN: The Atagawa Tropical  carden and AlI igator Farm appl ied to
export  8 crocodvlus morelet i i  f rom the usA in 1984 (Anon. 1984e).
I t  is not known whether the export  took place, nor whether the
' farm" has any commercial  funct ion other tban publ ic disp]aY.

KENYA: In 1977 Kenya passed a law forbidding t} le sale of most
rvi ld animal proalucts in the country.  This has prevented farms
from operat ing cormercial ly but crocodi le farming is being developeal
for future product ion when al1owed.
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A large crocoal i le farm was starteal  in 1983 by an Israel i -owenat
conpaby in a 2o-acre (a.1 ha) disused quarry at Nya1i,  north of
Monibasa. I t  plans to calry a stock of 20,000 Ciocodvlus ni lot icus
by 1986. r 'u l f  proaluct ion, once achieved, should be 3OOO skins a
year with a value of about US$70,000- The or iqinal  stock of 650
crocodi les was trapped atong the Tana River r ;  a three-month exercise
( A n o n . ,  1 9 8 4 a ) .

An experimental  operat ion is run by the Baobab Farm near taomodsa.
The farm is pr imari ly concerned with arable crops, alomest ic stock
and f ish ( t i lapia) cufture. but experimental  work began or-
antefopes in 19?5 and on crocodi les in 1982 when i t  acquired 2OO
eggs from i ,r ich 189 C. ni lot icus were successful ly hatched (Hat ler,
! !  l j l ! - ,  1983) .  Future product ion would probably be based on skin
s a l e s .

MADAGASCAR: Madagascar has one crocodi le farm, estabt ished in 1969
at Antsobolo; this is the only capt ive-breeding operat ion for
crocodi les registered with the CITES Secretar iat  in accordance
with CTTES Resolut lon Conf.  4.15.Commercial  product ion started in
79'74- In Apri l  1983 the farm held a total  of  454 crocoalvfus ni lot icus
( B e r n e y ,  ! !  l i t t .  1 9 8 3 ) .  C r o c o d i l e s  a r e  k i l l e d  a t  a b o u l  : - 5  y " a r .
of age. About half  the skins are tanned in Madaqascar for use
in the manufacture of goods. The remainder are used for taxialermv.
None is exported by the farm (Anon.,  1980),  but the operat ion is
s e l f - f i n a n c i n g  f r o m  t h e  s a l e  o f  s k i n s  ( D e  L a n e s s a n ,  i n  l i t t .  1 9 8 3 ) .
The or iginal  stock r .ras taken from the wi ld in the from of aninals
less than one year old. These have been raised to form a captave
breeding stock- In 1980 the capture of wi ld animals ceased (Berney,
: !  f ! ! ! -  1983).  I t  took about 10 years to produce rhe f i rsr capt. ive

-.bred generat ion ln 1980 (De Lanessan, in t i t t .  1983) .  About one
hundred juveni les i re now born on the farm each vear and i t  is
hoped that this f igure wi l l  inprove as the breedinq stock cont inues
to mature (Berney, l : !  l i t t -  1983) .

I4ALAYSIA: In Sabah eggs and young of g- poros\1s are talen fron the
wi ld for rear lng in hide farms, but the witd poputat ions are so
reduced that this trade has decreased in recent years (King, gg q!.
1 9 7 9 ) ,  a n d  i t  i s  n o w  i l f e q a f  ( A n d a u .  i n  l i t t .  1 9 8 4 ) .  o n e  r e a . r i n g
farm, located just outside Sandakan, Sabah has been rearing g.
p o r o s u s  f o r  e x p o r t  s i n c e  a b o u t  1 9 ? 0  ( A n o n - ,  1 9 8 0 )  .  I t  h a d  1 0 3 5
q. porosus in 1984 but no breeding had taken place (Andau, in 1i t t .
1 9 8 4 ) .

Rearing farms exist  in Sarawak which raise wi ld q. porosus
batchl inqs obtained fronr local f ishermen. About 10 Tomistoma
s c h l e q e l i i  a r e  a L s o  t h o u g h t  L o  b e  p r e s e n t  i n  t h e  t a i i ! ,  I l f s t i n s
of which wi l l  probably eventual ly be sent to Singapole (crocnbridge,
1982) -

MALAWI: Crocodifes were beinq trapped in 1984 on the Shire River
for a proposed farm on Lake Malawi (Van Jaarsveldt,  in l i t t -  1984).
Seventy-two crocodi les were also suppl ied to South Af l ica for a new
f a r m  i n  N a t a l  i n  1 9 8 4  ( p o o l e y ,  i n  1 i t r .  1 9 8 4 )  -
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I4ALI:  A pr ivate company named MaIi  Rept i les plans to operate a
crocoal i fe farn near Banako, in Mal i ,  involving Crocodvlus ni lot io)s
but the farm is not yet of  conmercial  status. A smal l  pi lot  scale
farm has been operated since 19?9 with 34 g. nl lot icus captured
from S€gou- The crocodiles are held in pods with feecling installaticrE
anal provision for c leaning tbe water.  Research carr ied out since
1980 with tr 'AO co-operat ion has shor{n the project to be viable.
Projected product ion is between 1000 to 3000 skins by 1986. The
farm is f inanced by a pr ivate grant of MF90 000 000 put up by
European partners (Sanogho, in l i t t .  1983) .

MEXICO: The Mexican Government has establ ished several  farms for
Crodoalvfus morelet i i  in Chiapas, Tabasco and Oaxaca. Other farns
are planneal in Yucatan and ouintana Roo, the lat ter hoping to
breeal crocodvlus acutus -  Another farn is planned for both species
in the Lacadon Jungle. chiapas. I t  is to be nanageal by the local
people anal breeding for bot}1 conservat ion aod commercial  purposes
in pfanned { Lazcarno-B arrero, 1984) .

MOZAMBIQLIE: In 1981 a smal l  crocodi le ' f ram' was in operat ion in
the Zanbezi wi ldl i fe ut i l izat ion Area of Mozambique, si tuateal on the
south bank of the zambezl River delta and convering approxinatefy
20,000 km2. r t  was planned to expand this at a fater date, but no
further detai ls have been received (Te1Io, 1983) -  The species - is
presumably Crocodylus ni lot icus -

NEPAL: A gbarial  breeal ing farrn exists in the Royal chi twan
National Park which has a stock of 255 gey-lqLlg qq!g9!!q99 (Maskey,
in l i t t .  1983).  I t  is not at  present a conlrnercial  operat ion, however
future comnerce does not appear to bave been ruled out.  Eggs are
col lected withiD Nepal and animals are subsequent ly returneal to the
wi ld (croombridge, 1982) .

PA(ISTAN: IGUANA. a leather company in Pakistan, stated the
intent ion of sett ing up a cof inercial  breeding prograrnnre involving
crocoalvlus palustr is and Gavial is sanoet icus, and that at lv ice haal
been sought from wwF headquarters. The farm was planned to fol ]ow
the pattern of Samutprakan, Thai land,but was not to be strated
unt l l  a simi lar project,  of  greater pr ior i ty to the conpaDy,
involving Varanus qr iseus {desert  monitor)  had been establ ished
( A f t a b  A r a m ,  i n  l i t t -  t 9 8 o )  -

PAPUA NEw GUINEA: crocodi le ranching has expanaled great ly in Papua
New Guinea in recenl-  years, fargely as a resuft  of  the covernment
wi ldl i fe Divis ion's newly-adopted National Pol icy on crocodi le
Farming. There were estimated to be about 21,000 gIqgglll|]l]E
novaeouineae and 9000 crocodvlus _p.qf-g.qq.q on ranches in 1983- These
range from smal l  v i l lage pens, which might never hold more than 25
animals, to large corunerciaf ranches with up to 15,000 and which
are st i l l  expanding. Tlre two such conunercial  ranches, both
establ ished in 1979, now hold sorne two thirds of the total  stock.
There are at least 9 lntermediate-sized ranches each with 400-3000
aninals,  and an unspecif ied number of v i l lage ranches, but the lat ter
have decl ined in numbers since tbeir  peak bet! , teen 1975 (Hol1ands,
i n  I i t t .  1 9 8 4 )  .
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By. 1983 no breeding had occurrei t  at though some was p. lanned for thefuture, and the entire stock derived f,;^ 
"i 

i ;_;;;qf,;-J"iJ., i r. 
" 

,most f y - i n_ the  range  o f  50 -90  cm to ta l  t eDg th .  By  c ; ve r ;nenLcontrol of the price system it was ensured tnat 'pi i""es- oi r i""animals l /ere. kept high enough to encourage f,rr"tei-. lo-.p! ia tfrei,trme to catch l ibe stock insteaal of Just-skins- rfr" 
"". i . i"  "tanimats col lecred from the wifd are 3},""" i" i iui"-r l- ' --"

Table L. crocodifes cotlecteal from the lri]al for farms in pN6 (HoUaDds.
i n  l i t t -  1994 )

c. novaeguineae C. porosus Total

7919
1 9 8 0
1 9  8 1
1982
1 9 8 3

TOTAL

3 ,  958'7  ,669
8 .  118
a  , 602
2 ,51e

30 ,865

9',7 4
2 ,  14 I
2 ,  t 78

1 ,901

4  , 932
9 ,810

I O  t  2 9 6
11 ,401
4 ,419

40 .  858

Vil lagers are eDcourageCl to col lect young clocodiles and to seflany that they do not require themsel;es io the ini. t ' rnJJi" i ._"r.r.o
::: . : l l .nt 

-or privarery_run farms. when t i , . ." r, i".-"". i i ] i" t"aJuu-4uu surptus animals, representatives of one of the condnerciaf
T:l :hes.f ly in by_tishr aircraft to coflect tr l"nr- 

-sf"" iJi iy

des .Lqned  ca rdboard  rubes  ahd  boxes  a11ow the  e f f i c i ; ; i - i ; " ; r . -  ^ ,t he  an ima ls ,  and  the i r  t r anspor t  w i th  ex t remefy  f " *  
"o r ta I ; i ; :  

" '
som_e of_the internrediate ran;hes derive th";; :"ai;" i ; ;Ji.  , .orlrsuch sales of 1ive animats, while others .f"" .". i- . . i" . i l t".themsefves. rhe covernment is activety 

"".; ; ;"; i ; ;  ir , i-di i"r"p*."tof these 'rmidi -ranches ,, ar abattojrs ;nd f ish i f" i t" tr, ioogno.rtthe country. The two alreaaty established .t 
"";h 

1;;. i i ; i ;" . . .rul lnlng very successful lvt other- operations in tbis category runwell on rocally causht f ish (Holra;ds; ra f i ! ! .  
- is8ti .  -""" '

Exports of farm-produced skins totalteal 301 C. porosus and 1304e. n?yaeori ingae in 1e83 for narkers mainly ," r;"ce ;n; tap.,,(Goudie, j ! !  l l t t .  1983). This compares \,/ t th an anbuaf wild harvesti l u r i ns  the  1970s  ahd  ea r t v  t qBOs  ! r  r s  _  iS ,ooO i . -n ' i . , . . j i i r , . . .  = * rn . ,
i l l" t_:, l l :909 s. oorgsu:-skins. rhrs earne.r *re counTi-y approxirateryu -52  mr r r r o r j  a  yea r -  (Ho l ] ands ,  i I  l i t t .  1984 ) ,  Sk in  p r "au l . r " nwas expecred to exceed 7,?00 an &84 for farns (co;aj;;-pJ.r- c"**f -
PHII,IpPINES: A crocodile breedinq project, run by rhe SittrmanUniversity. Marine -Laboratory was started on Negrol rsland in tsetln conjunctton with the Smithsonian Insti tute ;nd WWI. In i982
:!-!:9 ? stock of 17 q4esedr]Js nindorensis (rererrea to asLI(Jw! !y !€ novaeoulneae mindorensis in  c ITEs) and one crocodvlusporosus. The operation is an experrmenral project irrveiff i trngconservation techniques and the vrabilrtv irr io,nln"i. i  

" i  

- i j i" ,  
ng.

i :-- lr : : :1. there is _no corunercial produciion- r i i  
" i- i i"- iro.oatt.":;i;"li;:":":i;"::,:::il.""i";]f "ii]'3i";,i!iill':g"T::"l.ili::"=.
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h 1982 14 young were producei l  by one female, the f i rst  known
capt ive propagat ion of g.  minalorensis (Anon.,  1983b)-

The ;rapan Crocoal i le I 'arming Inst i tute in the Phit ippines (Palawan)

has submltted a proposal to start breeding q. Iqi!9gIglglq with
an ini t ia l  stock of 200. The aim of the project is to conserve
the near-ext inct crocodi le populat ion in the area, eventualfy to
re- introaluce i t  to sui table aleas to prduce a sustainable yield
of crocodi le products -  The Inst i tute intenals to train ploject
personnel anat focal resialents in crocodi le farming techniques'
the 6-year project is being loint lY negot iateal between the
Japanese and Phi l ippine Governments (At lon.,  1984b).

There are also reports of a farm establ ished in 1981 at san Ramon,
Iroridablanca, Pampanga with a stock of 28 gr.s9.9dI\9 pqlaEllc
( A l v a r e z ,  i n  l i t t .  1 9 8 3 )  .

SAMoA: According to a newspaper report  in 1981 a west German
proposed to bui ld a crocoal i le farm on the isfand (Anon.,  183a) '
r , Io more has been heard of the proposal,  but the Director of
Agricul ture and Forests declareal that there was no wi ldl i fe
f a r m i n g  o f  a n y  k i n d  i n  1 9 8 3  ( R e t i .  i n  f i t t .  1 9 8 3 ) .

SENEGAL: I t  was reported in 1983 that there was a proposal to

establisb a crocoalite farm (presumabfy crocodvlus Di-!g!i!ffg) in
in casamance anal that funds were being sought (Falf .  i I  1 i t t .1983) '

SINGAPORE: A survey of crocodi le farming operat ions, carr ie ' I
out by internat ionaler Rept i  1lede r-verband E-v. establ ished that

there were theree crocodi le farms in singapore {Diehl,  in 1i ! ! .1983)

The r i rst ,  Tan Moh Hong Repti le skind and crocodi le Farm, has
a stock of about 600 clocoalvlus pgIgEUg and Tonistoma schleoef i i
(Anon.,  unalated).  The second, Singapore crocodi lar ium Pte Ltd' ,
has several hundred glqeg4]|bg p-glEgjil€ and a few dozen Tomistoma
schleqel i i  ( rnskipp, pers. comnr-).  A third farm is reported to

"* ist  
i r ,  .Si"gap"re whicb is operated by Leah Liang Joo- This farm

started in 1t?O with 60 crocodi les and bv 1976 the stock had
increased in size to 3OOO. Most of the crocodi les are probably g'

Dorosus al thouqh some are reported to have been obtaineal f rom
S",r tr ,  l rn"r i""  iYounqblood, 19?6).  There are reports that glggqVl] l l
novaeouineae ana caiman crocodi lus may also be farmed (chandler,

i n  l i t t .  1 9 8 3 ) .

I t  is reporteal that many other crocoal i le skin businesses kept or
have kept young wi ld crocodifes in back-yard enclosures, rais ing
them unlil they are about tlto years o]d. some of these establistn€nts
kept as many a; 4OO animals {singapore Trade, June f961,,Ejdq Anon',
1 9 t 9 ) .  a c c o ; d i n q  t o  K i n g  q L  3 1 .  { 1 9 ? 9 ) ,  a  l a r g e  n u m b e r  o f  r e a r i n g
ffour ish in Singapore by import ing eggs and young from other
Asian anal Pacif ic-areas. Stock is knovn to have been inporte' l
f roin Inalonesia, Malaysia, Papua New Guinea, Austral ia,  and the
Phi l ippines. Some l imiteal  breeding is done on the farms' Output
from i frese farms is expected to decl ine as surrounal ing stocks
d e c l i n e .



S k i n  p r o d u c t s  a r e  s o t d  i n  S
cermany, France, Japan and ] :9:3": t  and are.also exported to PR

"r *'"''ri""-'p,t.;;5;; ;;*"i:;:;"::":::'i;"iii::. rlllili"l;riliicrocodile meat-is also sold, noin ." . a"i i... i ' . . l i , . ior,^.ai. irr.ruse (Anon- ,  undated) -

SOUTIi-  AJ,-RICA: The f i rst  crocoal i le farm in South Afr ica wasestabl ished by , I .  Kuhlmann in 1968-outsiale pi . i " . i . - i i i r , ' t4 , ,nulsance,,
:I:"gi:1:" 

(Kuhrmahn, i! It!- tge:) - rr., i" ;;;-;;;;;;, h..ouu--/uo, crgco-dvf us n i toti cus- (van..laarsveld l, i l-::t_g. 
. 
i6 e : f ,navtng bred them reoular lv Jrrom iszi ;;;;;.-":;.;:i';;:";";J"":::"iT.'lii,;"..**,;,il'ii;

couhtry, and in 1983 formed Lhenselves . inro rte souitr i i rrcancrocodj. le Farmers, Association. rn 1983 there rn,"i"- i i i  i i r  
" 

* i tr,a - to ta t  s tock  o f  abou t  1q0o_c .  4 i t q r i cus ,  * " . t r v - j " " . " i i l s  oo ta rnedrrom rarms in zimbab!./e ana sou*r eJili i 
"iu, i i.,uii i i i in 

"t 
.few adurt probtem animals (lrnora, 14 iitl.-is8-ji l i i.! i1." r.",t h e  c a p r i v i  s t r r p ,  N a m b i a  ( s t o w q r o v e ,  p e r s ,  c o m m . ) -  A n o t h e r  l a r g e

i?-1ext *i;3':.:.:i it'*1.i"::,:;:,_'iu: l;;iiF".!:"1l;;ii
t ] i : . :9-::  arl  farms but so far, aparr fron KubtmaDn,s farm, hason-Ly  occu r red  a t  rwo ,  ! , / i r h  ^  t o ta t  o f  S t  t r . t " f , r ' i r s  ; r "au ! "o  i "
1l931t l .J1r"tu.  in l i t t .  re83. aond. ia i i i ; : ' i ; ;3 i :" i l j ;y or therarms obLajn income from Lourists but n"ng-"x."pi  t ; ; ; r ; ; ; . "a n L i c j p a L e s  b e i n q  a b f e  t o  s e t t  s k i n s  u n l i I  a t  i e d s r .  r b s d - - r e r n o r o ,l n  l i t a  1 9 8 3 ) ,  I t  i s  n o t  c l e a r  w h e t h e r  t h e  f a t t e r  h a s  y e t  a l o n e  s o .sone of the farms have sor.r l ive ."i..r.--ie"ii, "i!"i iri l",",,
Kuhlmann, i I  ! |qL. 19e3, poorey, pers. cofiun-).

SPAIN: A company kno!,/n as Iberia Enterprises Ltat- requestecl "asmany crocodiles as courd be supplied,, t ' r".  irr"- l l . i" i ' i i i i  
"""ra,

Republlc of South Africa. for unspecif ied purposes i" is;0. f i ]"request was turned dowr (pootey, f!  l fgq. iSa.Ol

:11_!^5o, Tbe crrEs Manasement Aurhority stated in 1983 thar
..1::"_y::" no crocodile farms or rancrres in sri  r,ant<a. 

-aitrroush 
t lrere

l i;:. ':;1.;:**1 
atempts to starr ..r"l, 

"p"ritio". 
' i i"=ii"i" 

, i,,

SURINAME: There is one conmerciaf crocodi l ian farm in Sunname,at croningen, Disrr ict  Saramacca, which is .epo.t-J a; ; ; ; -  -- . . -^_
: I : . :g j t " .  ror  the_produ.t ion or  skrns.  r r"  i i . i i  

-E.J i i l : ; i " f#*

: . :  : I t ! .  is most l ikely France, but possibly atso the Northerfahdsand FR Germany (Reichart, r-q !!!!. t" 'r.r. o"pi"i"-isisi."" '
TAIWAN: There are 35 crocodit ian farms in Taiwan, the f i rsr
::::! l i :Ed in^1e?6,.with a torar stock 

"r €l:"""J aoorj-c"i*""
5uu rndran 

"n.. : ;  l3y:h"9 crocod i  te, ,  (  :cavia I  i -s oanc'et icus)a n d  3 0 0  o f  o c h e r  s p e c i e s .  i n c r u o r n g  c r o c o d y l u s  p o . r o s u s  ( T s d r ,  t nl + t : .  1 9 8 4 ) .  T o t a f  a n n u a t  p E o o u c r i o n  a n o u n t s  t o  1 2 , 5 0 0  k q  o f  s k i n swith a va lue of  NrSlo mir t - ion^ ( .u"S,  = rq iS j - r ) ,  
-50,666"kn ' '1 ,  

* " . " ,worth NrS12 miIlion, anal 7_soo_ks .r 
"*l,:i ' i i"i"i i" 

'*"iti '"rp 

"mill ion. Most is sold within Taiwan bur . i i i i i .- i .  
"*o". i"a 

t"
I:I:.,::9_jig.l. .'aptive-breedins i. 

""J"it"r-",,"";;,ilfi;."r"z u u u  J u v e n l t e  c r o c o d r l e s  b - i n g  p r o d u c e d  e a c b  y e a r - - i a c h  m a r - u r e
i:[:].r;;l;."o*t 

2s_45 esqs *ilt, . r,.t"],i"q iiii '"i*iir.,.?r".i, i,,

423



one of the l -arge! far l is,  Taiwan Crocodi le Ltd" in 1983 had 5200

roT+**,ff**-f i=i;.HifiH.i"3" ?n3**ff'n
-n. t.n i,' q s uc ce s s ra te 

" 
o r-' :i"' ?" *1,i : :iii3 i 3 lll' * I i ?. i'.i""

:;:"9::?"":i;-"il::'.i:;'":: :;;";i:; ;';";;-;;a weish.about
1 5  k g .  M e a t  i s  a n  l m p o r t a n t  p t o J u t t  o f  t h e  i a f l r  a s  w e f t  a s  t k i n s

( F u c h s ,  1 9 8 3 )  -  A n o t h e r  t o t p t n y - " ' t t t i t a  t o  p u r c h a s e - 1 0 0 0 ' I i v e  h a t c h l i n q

Jiilliii,r ""-.i 
i".' ",i" 

r'o^ ir'""r"i'i Parks- Board' *:f Y?l'-: ?t t""tn
Af r i ca , f o r rmpo r t t o t " ' ' * ' t ' : ' " 1 "96 ' pu rposeunspec i f i ed (Poo lew '
in I l ! .  19S0) .

I3i?l"iii."'l::""';":5 $::;":}":il:"i",;;i':$"i u3;'i:::dfr;"
, i i i i i i i t " .  o " i " " l s  vere  ob ta ined f rom the  Ruvu-and Ruf i j i  R ivers '

+fi:: i i ; '  
";;;;- i" 

npiir 1e83 8o adurLs and^1400 esss had been

L a k e n  f r o m  t h e  w i l d  ( K a t a l i h w a '  r l l  l r ' ! l '  r ' o r /  '

THAILAND: The Samutprakan crocodile Farm an'l-zoo' -rnal:?ig. 
bt

i*:F:,ir;t;t*::[i,;;1."1;;Sffiil#d:T i''13*:"
11, ?OO crocodvlus siamensis,  -

" , .and Crocodvlus 49!lQ]l9! tuuw

the crocodir ians-:'.,: ' ::"|"i,[E"li, i l ' ] i ,!" i, l i i l* i l3 i i",3,,
:3;:'i: i;:i"::i;",.i"-:;:".i;;;' i"l o"i"g 

-to 
the. 1ow. narket

i i i  L^i" i-.r. , 'n'J-i  Anon '  ,  re?ea) '  sixtv percent of the skins are

o rocessed  ana l  so ld  Ioca t r y '  I n i t t l v ' i ' o  i " t t t i t t " . "  wh i  l e - the -o the r  40u

i"" ' !" i i"a-l"a shipped ab;oad (suvanakorn and YoungprapaKorn '

Unpub l r shed) .  rn  l 9?4  tn .  r t i l n  
" t "  

supp tv ing  8Ox  o f  t he  Tha i

cr-ocodile skin trade '

F ron  1980  to  1982  app rox rma te l y  l 2Oo  c -  Dorosu -s -and  3600  g '

:i;;";:;. "i,. -r'ut.l'!o_ i"_"::i"l;U;.t1"ffi-.ffiT#i,l"lln'"'"
ii.Xfl; il3; il.s;ni#i8ffi .::;;;.;-;; i!"ii'"i "s"'r "" 

(Anon " 1e ?b)
a l i e  i n  t h e i r  f i r s t -  y e a r ,  t n e n - r n o r i a f i t y  d r o p s  t o  b e l o w  5 ?  ( s u v a n a k o r n

.. ta y"uJ)qpt"p").or n ,  Unpubl ishe' l )  '

roco: A croco.lrle tarnlns project rp'":Y"!l l  !:":8gXtY:, 
nr-IgE*)

;;";-p;"i;;-.; le set up-"in ir '" n"lr future" in 1e8l (Dosbi -rom1'

in  r i t t .  1983) .

uNITED STATES oF AMERICA: Al l igator " farming" in lhe USA started

:i ' i;"; ';;1";; "q"' "" 
rasr-i"i-ir 'ese ea'tv-v"ntures'were purelv

for the purpose of at traclrng-; i  s i tors '  I t  ;as not unt i l  1964 that

the Louisiana Department 
" t  

i i ia i l i t  and Fasheries began-research

;:i:"::t:li*"##':t*#; :T?i l":x:'iiT:::t:'i:""
rr,""" r",*" srew at a "9* ",i*r:.;i"?13.':J3"d:1", il,:i'.:;1ffi:-
of 19?8 that al l igator farme
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la iset l  skins. In 1980 tbere were f ive act ive al l igator farrns in
t lor iala holding a total  of  7000 aninals.  Less than 152 of these
were breeding stock, the remainder being at var ious stages of
rearing- In Louisiana in 1980, there were eigbt al l igator farms
k e e p i n g  a  t o t a l  o f  1 3 , 0 0 0  a n i n a l s  ( A s h l e y ,  1 9 8 0 ) .  I n  1 9 8 3  t h e r e
were 14 breeders in Louisiana and 12 in Flor ida (coodwin, in I i t t .
1 9 8 3 )  .

Only one farm had started sel l ing skins i .n 1980 (Ashley, 1980).
By 1982 at feast two farms were involved, one of which was afso
s e l l i n g  m e a t  ( B o o n s o n g ,  1 9 8 1 r  K e l 1 e r ,  j q  I ! ! .  1 9 8 3 ) .  A  f u l l y
operat ional fann produc: ing 10O marketable skins a year would
have to naintain a stock of 3500 to 5000 animals-

The Louisiana farm stocks ale being supplemented with wi ld-caught
animals during their  f i rst  f ive to seven years of operat ion to
help them acquire breeal ing stock and expanal their  operat ions. Tn
!9'79 the Department of Wildl i fe and Fisheries provideal the
Louisiana farms with about 1700 wi ld hatchl ings unaler a rEnagsrent
prolect designed to supplement new al l igator farmers (Ashfey,1980).

In 1980 the f ive act ive Flor ida farms were col lect ively proalucing
about 2500 hatchl ings a year.  Many of the Louisiana farms are
smal l  ar ld ln 1980 were col lect ively only producing about 1500
hatchl ings a year.  The long tern goal of  the Louisiana prograf ime
at least is to become primarily orlentateal towards captive-bleeding
( A s h ] e y ,  1 9 8 0 )  .

URUGUAY: A project involving tbe capt ive-breeding of gEhgq
fat i rostr is for conservat ion purposes was planned in 1977 (Anon.,
1 9 7 7 )  b u t  h a a l  n o t  b e e n  i m p l e m e n t d  b y  1 9 8 3  { A c h a v a l ,  i n  1 i t t . 1 9 8 3 } .

VENEZUELA: The Minister j-o de1 Anbiente y ale los Recursos Naturales
Renovables has recent ly proposed a possible mult i - leve1 management
scheme for wi ld g4h3! crocodifus. This includes ranching in whicb
eggs would be col lecteal f rom the wi lal  for incubat ion. The hatchl ings
would be kept tn 1 m by 3 m tanls and fed on sma1l f ish, f inely
choppeal meat and insects.  After one year they would be returned to
semi-wi lal  condit ions in the form of fenced-off  natural  lakes and
rivers where again they would be feal  on f ish anal rneat.  The animals
would be harvested after three years for their  skins, the meat
b e i n g  f e d  b a c k  t o  t h e  y o u n g e r  s t o c k  ( A n o n . ,  1 9 8 2 b ) .

ZAMBTA: There are two operat ional crocodi le farrns in Zar,br ia.  the
Kariba Crocodile and Fish Farm which has about 200 glggq1lllg
n l l o t r c u s  ( P a r k e r ,  i n  l i t t .  1 9 8 4 ) ,  a n d  a n o t h e r  o n  L a k e  T a n g a n y i k a
which has around 500 crocodi les (van Jaarsveldt,  in l i ! ! .  1984) -
The f i rst  skins were expected to be reaaly for marlcet ing by the end
o f  1 9 8 3  ( A n o n . ,  1 9 8 2 b )  .  A 1 r  s t o c k  h a s  b e e n  o b t a i n e d  f r o m  t h e  w i l d ,
Eggs have been col lected in zanbia under covernment l icence and
hatcbed at the farm. The Government controls the number of eggs
alfowed to be taken anal tbe areas from which this cao be done. I t
then demands the release of 102 of the stock after two years.1417
e g g s  w e r e  h a t c h e a l  l n  1 9 8 1  a n d  1 9 4  i r | ,  1 9 A 2  ( P a r k e r ,  i n  l i t t .  1 9 8 3 ) .
The f i rst  farn boped to be permit ted to catch adult  animals for
breeding purposes in 1984 but no breeding has yet occurred (parker,
i n  ! ! l ! .  l s 8 4 ) .
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A thiral  farm, Lauangwa crocodi le and safar is,  is not operat ional
yei .  17/44),  but hopes to col lect about 5000 eggs to operate along
the l ines of the farhs in zimbabwe (Van Jaarsve1clt ,  in ! : ! ! -  19e4).

ZI|4BABWE: Ni le crocodi les bave been ranched in Zinbabwe slnce
1965; there are nor,r  f ive crocoal i le rancbes in existence there.T'wo
further ranches existed in the 1960s but were both short- l ived
( B l a k e ,  1 9 8 2 ) .  T h e  f i v e  r a n c h e s  h e l d  a  t o t a l  o f  n e a r l y  2 6 , 0 0 0
crocodwlus ni lot icus in December 1982, comprising 10 350 hatchl ings,
16 308 rearing stock and 227 brooalstoclc (cununinq. in I i ! ! .  1983).

Crocodile ranching 1ilas experimentally introduceal into Zinibabwe
with the enphasis placed on col lect ing eggs fron good breeding
populat ion areas, art i f ic ial fy incubat ing then and rearing the
hatchl ings (Ashley, 1980) .  Fron 1957 to 19?3 a Lotal ,  of  22 619
eggs were col lected and 16 6?9 \ ,rere hatcheal,  giv ing a nrean
hatching success rate of '73.62 (Ashley, 1980).  The stocks come from
"government egg supplernentary programmes " anal each ranch is
annualfy designateal an egg-col lect ing areas anal a quota of bet l reen
2000 and 2500 eggs that may be col lected (Van Jaarsvefal t ,  i4 l i t t .
1 9 8 3 )  -

The ranches have breeding faci l l t ies_ with d potent iaf  product ion
of 3000 eqgs in 1982 (Van Jaarsveldt,  1982).  Actua1 hatchl ing
product ion from capt ive- -bred eggs in the year was 1807
(Curuning, in l i t t .  1983).  The hatching percentage and numbers are
expecteal to increase signi f icant ly each year,  but i t  wi l f  st i11
be necessary to supplement the breeding stocks with the col lect ion
of eggs from the wi ld to retain genet ic viabi l i ty (Van Jaarsveldt,
r9a2) .

ID 1981 season 2890 skins were produced for export  f rom ranches
in Zinbabwe. A1l skins are marked with nunbered tags and are
current ly exported through the Crocodi le Farmers Associat ion of
Zinibabwer records are afso kept by Zi f i .abwe Department of Nat i .onal
Parks and Wild Li fe Management (Van Jaarsveldt,  1982) .

Crocodife farmers in Zimbabwe must provide the Department of
Nat ional Parks anal Wild Li fe Management l r i th a monthly return of
stock on hand, hatchl ings, deaths, k i1l ings, eggs col lected and
hatches. Government pol icy requires that 5X of sui tably-sizeal
crocodi les be maale avai lable for conservat ion purposes- This
avai labi l i ty " is in the form of ctocodi les of a size sui table for
restocking denuded habitats,  augmenting wifd populat ions /  research
or the meeting of internat ional obl igat ions" (Van Jaarsveldt,  1982) .

Discussion

Corunercial ly-or ientated crocodif lan farrns have been located in
tyenty-two countr ies using eight main species of crocodi l ian- The
numbers of each species are summarised in Table 3. Crocodylus
ni lot lcus is the most widespreaal with a total  of  about 33 000 being
kept in ten different countries, folfoweal by grg-qSdyllg pglgsltg,
sone 25 000 of which are kept in eight countr ies. These tsro species
are the most highly valued by the leather industry.  8000 gg!!e4
crocodj. lus are kept in Tainan, but i t  seems that meat and other
products may be the main incentive here as together they produce
t w i c e  t h e  v a l u e  o f  r h F  s k i F s .  
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Crocodi l ian farning for skins is a relat lvely new industry,  the
oldest farm having starteal  in 1950, and the major i ty i .n the last
f ive years. Most farns are st i l l  bui lding up their  stocks, few
have started conmercial  skin proaluct ion, anal capt ive-breeding
capacity is f indteal by the lack of mature broodstock. ?his is
ref lected in the f igures presented in Table 4, which sunmarise
the most recent avai lable data. Skin product ion from farms is
iD the region of 7000 a year from a farm stock of some 142 0OO
crocoal i l lans. Io ful l  product ion this totat stock could
potencial ly produce about 28 000-35 000 skins a year.  Added to
this most farms report  planniDg to increase their  stocks, anai so
there is clear ly considerable expansion to be expecteal.

In spi te of the early stage of development of capt ive-breeaing,
the total  number of hatchf ings produceal on farms is about 14 0OO,
whicb, i f  the f iqures are to be bel ieved, represents over a third
of the total  numbers col lected from the wi ld wach year.  papua New
Guinea, Zimbabwe and Austral ia are the nait ]  countr ies where farms
rely on wi ld-caught stock, and of these zin cabwe anat Austrat ia
both have substant ial  and expanding capt ive-breeding programnes.
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Table 2. Species of crocodi l ian kept in di f ferent countr ies.
KEY: F: farmei l  on a farge scale, f :  farned on a
scale, c :  conservat lon/research operat ions, s:  rnainly
conservat ion but some sales may take place, p:
proposed operat ions, ?:  status uncertain.
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Table 3. Approxirnate numbers of each species of crocodi l ian kept on
conmercial  farms in di f ferent colntr ies. "?" represents
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Table 4. summary of most recent figures foi the stock, a'rrlual
proaluction, breeding and wild-collection of ccllr€rcial
crocodi l ian farrns in di f ferent counrr les.
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THE PECULIARITIES OF CROCODILIAN POPULATION DYNAMICS AND THEIR
POSSIBLE IMPORT,ANCE T'OR MANAGEMENT STRATEGIES

Wilf ian E. Magnusson
D e p a r t f l a e n L o  d e  E c o . I o g j a ,  T n s L i t u t o  N a c i o n a l

de Pesquisas da Amazonia
calxa Postal  478, 69O00 Manaus, Amazonas,Brasi l

The concept of r-  and K- select ion has provialed a useful  f rarnework
to compare l i fe-history strategies (Pianka, 1970) -  r t  is possible
to ident i fy species that contain fong l ived individuals aud which
produce smal l  nur ibers of youno each of which recieves a large
investment in terns of energY from the parent '  Populat ions of
these species are general ly considered to be relat ively stable and
l lmited by resources/ resuft ing in competi t ion between juveni les
(K-selected).  species which are subjected to unpredictabfe
condit ions wi l l  not reach the carrying capacity of their  habitat-
. luveni les wi l f  suffer high mortal i ty regardless of the investment
by the parent so select ion is for the product ion of large nuncers
of inexpensive young which can disperse in search of favorable
condit ions (r-select ioh) .  the uncri t ical  use of r-  anal K- sefect ion
ani l  i ts var ious def ini t ions have been cr i t ic ized (Parry.  1981),  but
the concept is logical  and groups which do not f i t  on the r- , /K-
cont inuum deserve careful  scrut iny. crocoal i l ians are one such
group.

Adult  crocodi l ians are large {masses of adult  fenales range from
about lOkg.for Pafeosuchus to over 150k9 for g!9g9d11ltg) and are
amongst the most long-l ived vertebrates (Gibbons, 1976) .  However,
clutch sizes are large (ranging from about 15 for eglggsgelUq to
over 60 for some species of Crocodylus) and neonate sizes are t iny
in comparison to tbe motber.-T iE6iate of Paleosuchus tr iqonatus
(a smal l  species i th a smal1 clutch si?e) weighs only about
O.5x as much as r i ts nother.  larger species have relat ively smal ler
neonates. This is the paraalox. The theory of r- /K-sefect ion says
that Iarge. lonq-l ived animals should invest their  reproduct ive
effort  in few, large yo\rng. crocodi l ians are large and long-l ived,
but produce many young that are amongst the smal lest relat ive to
the mother,  of  any rept i fe.

why crocodi l ians are di f ferent is of  more than academic interest-
The management strategies appropriate for r-  and K-selected species
are usual ly qui te di f ferent,  especial ly under exploi tat ion. l lere f
l r i l1 try to synthesize what is known of a nunlcer of species of
crocodi l ians from many di f ferent habitats in an attempt to ident i fy
pattelns anal indicate areas which are in need of more research.

Attempts bave been made at moalel l ing the populat ion alynamics of
a l l i o a t o r  m i s s i s s r p p i e n s i s  ( N i c h o l s  e t  a l  . ,  1 9 7 6 )  a n d  c r o c o d v l u s
ni lot icus (Blonberg et al . ,  1982) -  Those models have considereal
the physicat factors affect ing recrui tnent (mainlY water fevels)
and their  interact ion with one biological  factor,  non-select ive
density-dependent cannibal isn on the smal lest s ize classes. Tbese
models and other,  less expl ic i t ,  managenent sclemes (Bolton and
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Laufa, 1982r Whitaker,  1982; Btake and l ,overdige. 1975) assume
that crocodi l ians proaluce an excess of "expendable,,  youno whi i ,ch
can be cropped \ ,r i thout inf luencing adult  populat ions lev;Is.
Assuming that crocodi l ians diai  not evolve this strategy purely
for the benef l t  of  wi ldt i fe manaelers, there must tave-Eein
select ive advantage for females which produced many smal l  young.
Why- not produce a few, 1arge, competat ively-superior young?
Such young woulal be inrnune to attack by many oi ttre predators
known to fake hatcht ing crocodit ians- ihe loqical  co-ncluslons
are that t ] tose predators are not important,  or that ]arger young
are not competat ively superior.  With whom woufd the vou;o
crocoal i l ian be competing? Food ] imitat ion has not been sl iown to
be a major factor in crocodi l ian popufat ion dynamics ( though i t
has been l i t t fe studied) so the resources for hich the young
compete would most probabty be space, mates, or both in the
case of terr i tor ial  species.

Could a young strong indivialual  in a poputat ion of crocoal i : r lans
displace on a old weak individual f ron a terr i tory as might occur
in a populat ion of inanunals? Alnrost certainly i t  could noi.
Crocodi. l ians cont inue to grow long after they reach sexua. l
natur i ty.  A recent ly mature aninal wi l t  atr . . 'ays be at a cr i t ical
weight disadvantage. I t  is very unl ikely that i t  wi l t  survive,
much fess \ , / in,  an encounter with an older individuat-

Adult  crocoal i l ians are long-f ived and have few predators. Unhunted
popufat ions of adufts probabty increase unt i l  they are l imited
by resources (food, space, mates) .  under natural  ;onal i t ions rhere
is probably intense cornpet i t ion for these resources and i t  rs
the smal l .  recent ly mature animafs which wif f  tose out in this
competi t ion. The only chance a young adult  has of estabf ishing
itsel f  in the popl lat lon is to f ind a ptace in which the resialent
adult  has died, which is a refat ivety rare occurrence. The
crocodi l ian reproduct ive strategy can now be seen to be reasonable.
In the absenie of any chance of making her young competat ively
superior when are seeking to enter the adutt  populat ion, the best
strategy for a female is to produce targe number of smatl  youlg,
anal hence increase the chance that at  l ;ast some wi l t  happ;n
upon a vacant area. I t  is the stabi l i ty of  t } le adutt  populat ions
that makes the environment unpredictable for young croc;di Irans.

?he i t leas out l ined above di f fer substant iat ty from the nodefs of
Nichols C! e!.  (19?6) anal Btomberg e! gf .  (1982) in which most
mortaf i ty due to conspecif ics is thouqht to be a result  of
cannibal ism on the very smal lest s ize classes. What is the
evidence? Cannibal lsn of hatchl ings atoes occul,  especial fy unaler
condit ions of extrerne crowal inq in zoos, but there is ampl;
evidence that crocodi l ians haie complex behaviora.L repei iotres wtr icfr
normafly resuft  in the protect ion of sub-adutts by adults rather
1n cannibal ism (e-g- Hunt,  197'7t pooley, L971 ,  19e2).  cErmibat ism
in the wi l -d has been reported for gE;he4 crocoat i fus (Staton and
D i x o n ,  1 9 7 5 ;  M e d e m ,  1 9 8 1 ) ,  A l f l o a r o r  m i s s i l F i p o t e n s t s  ( c i l e s  a n d
C h i l d s .  1 9 4 9 r  V a l e n t i n e  e t  a l . .  1 9 ? 2 ) ,  C r o c o d v l u s  n i l o t i c u s  ( C o t t ,
1961; Pooley, 1969),  crocodvtus porosus (worretr ,  Fs64; webb ana



Messel,  19??) ,  crocoalyl-us gg.q!!g (schrnidt.  1924),  Paleosuchus
pafpebrosus and P. lEtgglqlE (Medem. 1981).  However,  these records
tre comparat ively rare consialer ing the nunber of detai leal  studies
that have not reveal-ed cannibal ism. Grahan (1968) and Blomberg
11977) exanined 239 and 493 stonacbs. respect ively,  of  q.4!-L9!&u9,
rnany of which were at luf ts.  Neither author reported remains of
crocodi les in the stomachs. Taylor (1979) found no evidence of
cannibal ism in 239 stotnachs of subaalul t  g.  Dorosus, sei jas and
Ramos (1980) reported no canibals among the 49 9. elglgqlllg thev
exanineal,  and webb 9! 3! .  (1982) founal no crocoal i l ian remains in
the stomachs of 153 g, iohnstoni.  c lear ly,  members of their  own
species normally are not important items in the diets of ctbcodiliens'

sizes of cannibals and their  v ict ims are rarely reported, but there
is strong evidence that most canibal ism is coincidental  to social
interact ions between adults or between adults and alnost matule
subadutts. c:iles and childs (1949) reporte a 45cm A. lqiEglsgtEigglg
from the stomach of another individual.  That is the only documented
case of cannibal ism of a smal l  Juveni le bY a crocodi l ian in the
wi ld that I  have been able to focate- cott  (1961) and Poo]ey {1969)
report cases of g-a.Sg-qdllf.C-g niloticus about ln in length being
eaten by individuals about 4m long- only 2 of 17 cannibals
recoraled by Cott  were less than 3m long. Schmidt (1924) repoits a
120-150cm 9. acutus that was eaten by a 3m conspecif ic.  staton
anal Dixon TlsrS) report  two 40-50cm s\/L {80-10ocn total  lenqth) g '

crocoal i fus that were apparent ly cannibal izeal.  t ledern (1981) reporteal
ttre le"qtlrr anal sexes of two g. crocodilus, a 9. pgbgbll]€gg and a

9. tr loonatus which cannibal ized conspecif lcs.  A11 were large
;du1t mates. carr ( in foreward to the 1976 reprint  of  McrlhennY
1935) referr ing to a large female af l igator resident on his
property said: "Young al l igators, her owD or others that wander in
ironr t l rne to t ime, alwaYs disappear when tbey get to be f ive or six
feet long"- webb and Messel (1977) reported bigher injurY rates
of g. po;osus when they approach sexual matur i ty and report  a 58cm
sw-inaiviaual {about 115cn total  length) that was apparentfy
ki l fed but noteetenby a larger conspecif ic.  The evidence for f i t t le
cannibal isn on very young animals, but intense social  interact ions
between aalul ts and farge subadult  young l t t r ich often fead to the
aleaths, but not neceesari ly cannibaf isn. of  the lat ter,  is strong'
Strangely the only populat ion model of  crocodif ian populat ion
dynamics- to consiaei lh is aspect is that of  Messel e!  e! .  (1981) -
r tre modefs of Nichols e!.3! .  (1976) and Blonibers e! d.  (1982)

include exactty the oppoi i te process: cannibal ism for the f i rst  3
years and none thereafter -

Hunt ing mortal i ty (at  reasonable 1evels) is conpensatory for natural
mortal i ty.  rathe; than aaldi t ive to i t .  for nrany species (Anderson

anal Burnhan, 1976t Burnham et al .  1984).  I t  is not kno{n whether
hunt ing mortal i ty is coropensatory or addit ive in crocodi l ian
populai ions but the two models descr ibe above di f fer in the alegree
lo_which huot ing mortal i ty is t ikety to be compensatory. I f  almost
al l  natural  mortat i ty occurs before the animals reach commercial
s i z e  ( t h e  n o d e l s  o f  N i c h o l s  e !  4 . ,  1 9 1 6 ,  a n d  B l o m b e r g  e t  a l . ,  1 9 8 2 ) ,
hunt ing mortaf i ty nust be addit ive. I f  there is signi f icant mortal i ty
of subaalul ts after they reach comnercial  s ize (Messel C! Bl.  1981.
this paper) hunt ing mortal i ty nray be part fy compensatory.
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Uost models of the populat iot)  dynamics of huhted species assumet l a t .  m o r t a t i t y  i s  p o s i t i v e t y  r e l a L e a l  t o  p " p " f . t i " " ' a " " . i t v ,  
" " .rs thrs neccess€rily so for crocodifians? ?he evidence qiven abovestrongly suggests rhat many subadults die in conf l ict !  wi l rr

- L a r g e r  t n c t i v i d u a l s ,  b u t  t h e  t o f e r a n c e  o f  a d u l t 6  f o r  c o n s p e c i f i c s
rs not f ixed for a species, i t  var ies with the experienc; of  thea n i m a l s .  c a p t i v e - r a i s e d  a l l i g a t o r s  ( A l  I i o a t o r  m i s i i s s t p r c i e n s i s )
can be kepr at denslties ten tillles trigner rhan-;;;;;ts-:apturea
fron the wi ld ( ; Ioanen and McNease, 1980) .  over tonq p". ioi"  

" ftine the hinumum exclusive area demanded ly inalvi;u'afs witnin
the populat ion probabty contracts as simi l l r  s izeal indivi .duats
tar(e up areas within the terr i tor ies of farge conspecif ics thatheve-died- The l imit  wit l  be determined ly ihe . ." i " i . . .  avaifable
t r o o d ,  n e s t i n g  p o n d s  e t c . )  .

Hunt ing for extended periods (10_20 years) may severely affect
the densit ies and size distr ibut ions of cro"odi_l ian popuf irrons.
The few wary animals that survive rnay l"co.e 

"c"urton,ei 
i" tn"exclusive use of very Iarge areas (superterr i tor ie. i .  at  [""

cessat ion of hunt ing, reproduct ion sbould s\rpp]y recrui ts to the
Dreeorng populat ion but wif l  the resident adults which are very
l€rge (they have been growing throughout the perjod 

"f  
i runtr"gl  ,ano used to the exclusive use of large areas. af lo! ,  the largesubadults to survive? In sone si tuat io. , .  su"h as the t id; i

r ivers of northern Austraf ia (Messet e! a1.,  IgBl)  i t  ; ; ; ;ar_
that they do not.  Nonet leless, other spectes of cro.oai i ian,
t h a t  w e r e  h e a v i l y  h u n t e d  r e c u p e r a t e d  q u i c k l y  ( e . q .  A t l i o a t o !
m r s s i s s t p p i e n s i s  -  p a t m i s a n o  e t  a 1 . ,  1 9 7 3 ) .  T r  i a  f i k e t - v  C h a t
the structure of rhe habirat intr""n"e, t i r .  

"Ut 
i i  ty-" i - i " .g"

animafs to maintain excfusive use of large areas. in strnoie
habitats such as r ivers anct streams unr. i t .  ^ay pat ioi  l te i .
ent l re terr i tor ies in a signle night (of  t f re oi .dlr  of  l tm of
water_ course for paleosuclus tr ioonatus and possibly tens of kms
or caca-L-rrvers tor Crocoalvlus porosus) .  I t  would take rnuch moret lme/ and cost much more in terms of lost feeding opportuhit ies
f o r .  a n . A l l i o a l o r  m i s s i s s i p p i e n s i s  t o  p a t r o f  

" "  
. i . " - L r  * " i " r ,

watn slmr-tar .Linear dimensions. The more compl icated the habitat ,
the fess l ikely that at tered sociat systems in hunted popoi. t .or,"
wi l l  inf fuence the rate of recovery. carr ick anat r ,ano l fgZi,
s u g g e s t e d  t h a t  t h e  d i f f i c u - t t y  o f  e n c o u n t e r ' i n g  c o n s p e c i f i c s  i n
marsh habitat  has fed to the evolut ion of cal ls as a major socialsignal in marsl  crocodi l ians. Rlver and lake specles us6 visual
signafs. The costs associated witb try ing to mi intain exclusive
use of large areas probably iesulted in t i t t te select ion fo!
terr i tor ial i ty in species that l ive in marsh anal swamD systerueven before the aalvent of intensive hunt ihg.

Another important di f ference between At l ioator ntssissippi.ensis
and other species of crocodir ians is the occurrEncE-ZE-I$ft .ac
segregat ion between t}e sexes. I f  the hypothesis I  presenteal at
t b e  b e g i n n i n g - o f  

_ r h i s - p a p e r  ( t h a t  j u v e n l l e  s " r v i v " r ' i s  r " . g e r y
lndependent of adult  density in crocodi l ians) is t rue the ;ost
eff ic ient management strategies woufd aim at cropping _luvenitesbefore the bott leneck wben they rry ro ehter the- ;dui t- ;o; ; lat i  on,

437



and maximise aalul t  Clensit ies (e.9. management programs of
zimbabwe (Blake and Loveridge, 1975) and Papua New Guinea (Bolton
anal Laufa. 1982).  convent ional wi lal l i fe management wisdom that
the maxinuin sustained yield is obtained at about half  natural
densit ies (caughley 19?7: 180) probably does not apply to
crocodi l j "ans -  Harvest ing adults of Al l ioator misslssipDiensis
is eff ic lent onfy because hunt ing mortal l ty can be concentrated
on rnales, anal hence has 1i t t1e effect on recrui tment (Palmisano
et a1. 1973).  Hunt ing reduces the nest ing femafe cohort  of
crocodvlus ni lotus to about 7U of equl l ibr ium levels in the
model of model of  Blomberg e! ef-  {1982) '  T}re mottel  populat ion
is then unabfe to naintain suff ic ient recrui tment to sustain
commercial  hunt ing. The authors suggesteal that egg col lect ion
and captive raising r^ras the only viable management alternative
for this populat ion, However.  such schemes are cost ly anal
l ike1y to involve techniques not sui teal  to the technological
abi l i t ies of the local people (Magnusson, 1984) .  A di f ferent
hunt ing systen concentrat ing on large subadults,  that avoialeal
mortal i ty of  adults or at  least of  adult  females, coula wel l
y ield very di f ferent results.

The ini t iaL effect of  hunt ing on a species depends on the value
of i ts skin, i ts populat ion dynamics, and the ease of hunt ing
the area. The rate of recovery after hunt ing may depend on
behavioral-  factors sucb as those out l ined earl ier-  I t  is not
possible to di f ferent iate the effects of these factors l r i th the
alata presentfy avai lable, but i t  is obvious that in concert
they have resulteal  in r iver ine crocoal i f ians suffer ing more from
hunting than species in other habitats.  A11 species of
crocodi l ians that are intenslvely hunted are l isted in the TUCN
Red Data Book (Groombridge. 1982) as endangered, vufnerable or
recovered (out of  danger).  "Endangereal" indicates that the
species has suffered badly from hunt ing'  "vulnerable" indicate
that the hunt ing, al though not presentfy endangering the species,
is uncontrof led. "Recovereal '  appl ies only to tbe Ameiican al l igator.
Tabfe 1 shows the status and habitats of crocodi l ian species
important for the leather inalustry that are affected pr imari ly
by hunt ing- other species (AI l ioator sinensis,  caiman lat i rostr is,
crocodvfus mindorensis and g. rhombifer) l isted in the Red Data
Book, but for wbich i t  was not possibfe to al i f ferent iate the
effects of hunt ing from habitat  alestruct ion, were not included'
crocodvlus ni lot icus may be considered to have as i ts pr imarl '
habitat  r ivers. lakes, swanps or savannas depenal i !1g on the
populat ion, anal some populat ions migrate between habitats (Pooley,
1982) -  Likewise. the populat lons are var iouslv endangered,
vulnerable or recovered. As i t  was not possible to obtain rel iable
data for each populat ion, thls species was not included in the
table. ?he many subspecies of Calnan crocodi lus occur in a !€r ieLy
of habitats,  but most of the coromerce in the species is present ly
based on populat ions in savanna habitats,  so i t  was included as
primari ly a savarlna specles. Species such as 9q!99! j1e!!q tetrasDis
and crocodvlus cataohractus, l isted in the Red Data Book ae
"indeterminate" were not includeal.  Designat ion of a part icular
habitat  as the pr imary habitat  for a species is subject ive in
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some cases, but the overal l  pattern is obvious. l4ost enalarrdarA/ ispectes t ive in r ivers or takes, and most 
"p.. i " ,  

l ; "4-; ; ; : ----
resisteal the deleter lous effects of hunt ing l ive in swa.ps or

Rivers and lakes are relat ively simple systems and are easity
buhted, l rhereas hunt ing in swamps and marshes is nuch more
dif f icul t .  Savanna habitat .s are easi ly hunted in t f ]"  ary-."""o",
but the- t \ , ro savanna species have comparat ively low gradl skins.Nonetheless. these simple observat ions *ay nol be 

", i f f i " i . r , .  
.oexplain the slow natural  recovery of some species 

" i [ . ,  
p." t" . t t""

is enforced. We need to know more about the effects of f runt,-^ ^-
t h e  s o c i a l  s t r u c t u r e s  o r  p o p u l a t i o n s  i n  d i f f e ; ; ; a ; . ; ; t ; ; ; : " ' . - 'popuratron models baseal on Alt ioator mississippiensis,  the best
studied crocodif ian, nay n"t  t )e apprtc; ; fe 

- to-t i "coa: i i i  

"" .  
rr_t .^

i h  o t h e r  h a b i t a l s .

In stxrunary-:  Indeterminate growth of adults may leaal to tow anatunpreorcrabre recrui tment of Juveni les into aduft  poputat ions ofcrocodi l ians. However,  there is t i t r te evidence tr , i r t '=" iv l""r
of juvenifes, up to the pornt that t l ley are atmost .aiuie,  .u
d e p e n d e n t  o n  a d u l t  d e n s r t i e s .  T h e r e f o r e  h u n t i n q  s t r a t e q i e s  t h a t
mi nimi ze _ mortat i ty of  adult  females should maximise ," ; ; ; i . . "" .
: :  

. ! iT. t :  to_the juveni le and. porent lal ty,  t i ,e r ,u" iea- popur"t i  on.
l l " _ : - : , : : : " .  

o f .  a d u r L s  o n  r a r s e ,  a f m o s t  r . a r u r e ,  s u b a d u r t s  a p p e a r
s o  h u n t . i n g  s h o u t d  t a k e  p t a c e  b e f o r e  L h e  l u v e n r f e s  r e a c nthe size at which adults no tonger toferate them (aLout 1.0 _ 1.5.for most species) .  More work neeals to be done on the effects ofhunt ing and lrabi t .ar on crocodif ian social  systems i"  ; ; ; ; ;  . "

ef f ic ient ly manage recovering stock of 
"ro"oai1i .r , . -
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THE INTERNATTONAI CROCODILE BANK

Romufus whitaker
Maalras Crocodi le Bank Trust

Vaalanemnefi  Vi11age. Perur P. O.
Mahabal i .puram Road, Chinqleput Dist

M a d r a s - 6 0 3  1 0 4

In 1975 the Maalras crocodi le Bank was establ ished under the
management of a non-prof i t  Trust with the support  of  the Madras
snake Parl<, the Worlal Wildlife Fund and the Tamil Nadu coverrnent.
The main object ive of the Trust was conservat ion of India,s three
crocodi l ians by capt ive bieeding for release and publ ic educat ion.
These ongoing object ives are afso being carr ied out by several
State and Central  covernnent projects,  or iginal ly sided by FAO,/
UNDP- The status of fndian crocodi l ians is not yet sat isfactory
but most of the \"rork to be alone now is habitat protection by
the State tr 'orest Departments.

In 19?? the Trustees approveal a nove to establ ishing the Maalras
Crocodi le Bank as an internat ional bank with the nain object ive
of estabf ishing a gene pool of  every species of crocodif ian, The
fol lowing year at the fUCN/SSC Crocodi le Special ist  croup meeting
held at the Crocodi le Bank the Group members also approved of the
proposal.

Tbe tropical  c l in lata , feed and water avaitabi l i ty and low overhead costs
aff  contr ibute to making Madras an ideal local i ty for the
Crocodi le Bank. The breeding records of three species (Tabfe t)
indicate the sui tab: l i ty of  the Bank to establ isb breeding
qroups of the other crocoal i l ians.

Already over 400 mugqer offspr ing have been suppl ied to State
restocking and breeding projects in India (TabIe 2).  whi le
severaf countr ies are not,  at  present looking after their  crocodi le
resource, i t  is always hoped that t imes wif l  change and enl ightened
conservat ion/management pol ic ies implemented. At such a t ime, the
value of a source of young crocodi les of the desired species for
restocking protected habitats cannot be underest imated.

The uft imate success of the Bank \r i f t  depend on the co-oDerat ion
and assistance of crocodi le and zoo peopie world-wide. S_urplus,
non-breeding animals are better used in a breeding programtie than
as disDlavs -

4 4 3



< o i \ o o i

o

o

o

F

a  4 , 4
o o o, + ' o o 0 )

2 1 7 i '
o o r r t r d
o  E A  A  t r
zaa

o o o r d f i l
. - t ! t r r l i

' i p E o 6 l ! . c l ! l !
E o O i ! , C l o l r d
' ! O C r r r D i d ! . . 1
F 3 < O | l d ] E 5 . o

444

7.t
.dl

rrl ol
trl ol ol

'.{l rrl cl
ot ot ql
. .al

ol ol ol

, oo

E O

E6

o
o

z

o
o

o

o

el



ITUI,TIPLE CLUTCHING: CONSERVATTON AND COMMERCIAL TMPLICATIONS

Romulus Whitaker
Madras Crocodite Bank Trust

Vadanerunl i  v i l tage, perur post
Mahabalipuram Road. Madras-Oq3 !L!

Among the rept i les some t lzards and turt les produce successive
: " ! .h: :  

of  esss- rhroughouL an extended breei inq 
"."""n- i"""nas AjpAng_sp.,  chelonia !yge-g) or mult ip le clur;hes per season

{ s u c h  a s  P s e u d e m v s  s p . ,  C h r v s e m v s  s p - ) ,

Unl ike any ot.her crocodit ian studied. mugger (Crocoalvlus pa.Lustr is)
at tbe Madras Crocodlf e Bank have demostr;Leat E-iEli.ity- 

-to 
ne.ttwice in a single reproduct ive season. Eight femal;s in troorrrerenr ehclosures (one at Madras snake park, 40 kn. north) laya.second _clutch of eggs about 40 days afrer tr , !  i i r . l .  l i " t . t. l19 3n9 hatch_ing success is only s-f ightty rower in i r ,"-J""""aclutch (see rabre 1) and clutcb size ; . , r" . ;s";  . i .  . i^ i i . i - . "

tbose recorded in t l le wi ld-

A single male is involved in both breeditrg pens but i t  is notyet. .known whether- a srngle nat ing fert i l i ie i  U"t} ,  cr" tcf ,"r .  ass t l I t  r e g u t a r l y  s e e n  d u r i n g  a n d  d f t e r  t h e  f i r s t  t a v j h -period (  February-March ) i t  is guesseat that the females arefert i f ized twice in the season.

Factors hrhich nay ptomote the product ion of mult ip le ctutches tnmugger are not known but i t  is surmised that the;elat ivety hrghyear round temperature and abuDdance of fooat maale .""ii"Ui" t"the capt ive rnugger are impoj: tant.

The double clutching phenomenon is beinq stual ieat at  Madrascrocodi le Bank and i t  is hoped to be abie t"  q"." i i r ; - ."d-
s E a n o a r d l z e  L h e  f a c t o r s  c o n L r i b u t i n g  t o  L h e  d o u b l i l 1 g  o f  t h e  a n n u a - LeSS l l : ld.  Assuming that other 

"ro"odt l ians 
rrave t frJ same-c a p a b r l i L y , .  r h e  i m p l i c a L r o l ) s  o f  d o u b l i n g  p r o a u . i t " n - . r i  i t u , o u .oorn ror _a, conservat ion programmes, wherein numbers ofenoangered crocodi l ians urgent ly need buitding up and b) commercia_Lu s a s e _  w h e r e i n  t h e  o b j e c t  i a  t o ; r o d u c e . "  * ; ; ; ; i . ; i ; . ; ; , ' . ,

p o s s i b l e .
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