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FOREWORD

The lrtin American regioo supports the most diverse asscmblage of docodiliars, and may hal€ the most
abunalant of any crocodilian species. The rcgion has aha)6 bcen a najor producer of skins fo, the
i emational trad€, and ircreasingly, the der€loprnent of $Sailable use prograns is rcplacing the form€r
umegulated e4ioitation of crocodilia$. The region has imli€nse resen€s of wettard habita! rnany in
protec'ted areg.s, and has the pote ial to te a region where crocodiliat populations ar€ eell malage4
sustaioably us€d and se@re. & the same time the Lrtin America! region has sohe inlrcrcnt chdleDges
for coDs€rvation acliotr lhat are w€ll recognised. The capacity for sustainable eamgErnent of alt
relources, and parriqrlarly crocodiliais, is slow€d by lhe rclatir€ly small number of trained penonnel.
The 6h€€I logistic difficulti€s of wst coutrtries $ilh long connnon boideG, poor communications and
limited fnancial rcsources nake coDsqiation di6cult. l,egal and infi"struclual capacity for reguJatiotr
and enforcement arc underdeieloped itr lomc ar€aj. Forturately le.e challen&s arc being frced and met
by an inqeasing nu.trIbcr ofyoung biologisls alrd wildlite tr|anagers who arc building upotr their strong
h€ritage ofscholarship, national pride ad vigourous developmdt.

It was thercfore a pleasure for lhe CSG to accept an irwilation ftom a relatively small and recent progr-am
for the conserration and suslainfuleu!€ of Cainan lathostris in Santa Fe provinc€, Argentin4 to hold our
13th 'lvorking Meeting. Imprcssed by the enerry and dedication of the proj€cto yacarc .eam, \[€
anticipated that the meeting would be efrectivoly olganised and stimulsring. It lras our paniq a, hop€
that th€ meeting would attracl the attenlion of many young wo*ers in lhe latin American rcgion all(l
provide a venue for them to shorcase their work, meet each other and form bods of fri€ndshiD and
coopemtion that *ould assi* their trtu€ activities. All of lhese exp€cbtions w€ra met atrd exceJ€d in
Sa aFe. Tlrc level ofparticipatio& the quality ofpresenadons, the igour ofsci€ntific crcbange and the
*"rmth of!€rsonal interactions w6r€ oflhe high€st levet. Numercus particip€lts bave told me of their
satisfaction at the l3lh Me€ting'! success. Nearly all ofthe pap€rs p.esented at the meeting arB itrciudcal
for publication in thi! Prcceedingr volume, as well as a nurnber of valuable papers subnitted for
Fesentation by authors who n€le un:rble to attend. Together these papcrs represent anolher \€luable
contribution to qocodilian science and @ns€rvation atrd serve as arr enduring record of this extremely
grcc€s$rl €r€nt. Crocodilian conseriation aplrsrs to be on a trajeclory of ircreasing success in th€
regioq fireled by the energ/ and enthusiasm ofth€ CSG memb€rs therc.

Profe6sor Harry Messel, Chainnan CSG.

SUMMARY OI'TFE MEETING

Between 13 and l? May 1996, ll2 panicipants ftom Latin America and ifuoughout lhe norld ass€mbled
in Santa F€, Argentina for the t3rh Working Meeting of the Crocodile Speciaist G.oup. The Meeting
was organized arld hosted b Alejandro l,arriera, proj€cto yacarC and the Fundaci6n Hdbilat y Des.fiollo.
The Meeting rcceived significant assislance fiom the covemmenl of rhe province of Santa Fe, th€
Municipality of Sanla Fe, a number of Agentina conseration organizatiois ard a long list of commercial
sponsols. All lhes€ are lisled in th€ Ackno*ledgmeds and we tha.nl lhem again herc. The energetic
etrons oflhe Proyecto Yacard slafr, Alba Imhof, Cristina lon Fidq Carlos pifi4 paula Donayo, patricia
funavet Pablo Siro6ky, Ana Cost4 and Nmerous other tolunteers and assistants €nsured the success of
the meeting.

The meeting *?s honour€d al its inauguration ty th€ presence of the National Secaetary of Natural
Resourc€s and Hulratr ErNironment, Ing, Maria Julia Alsogaray; the representatirc of tl€ Sants Fe
Province Covemor, th€ Productiot Minisler Dr. Onar peroni; the reprercntatir€ of the Mayor, Dr.
Horacio Rosatti; and Oe Rector ofthe Unir€rsidad Nacional del Litoral, A4. Hugo Storero. The meeting
rccieved wide press and media covemge. panicipants h€ard a broad selection of presented papers



cov€ring topics of socodilian cons€mtion in tati! America' tl:f- biobg' ot Cainan lofodil'ls nd

Crocodilu; oclttus, inc-ubalion and grosth studr€s' dis€3s€ end nutrition in captivity' field rcs€€rcL

natioD; program updates and alligator biolory. Som€ of ihe more imponant p'Frs.lr€re k€ynote

"aato.". 
UV-f"n L"itg on temp€ndrc etrectJ on irrcubation ad rcx, Bill Magnus'son on lhe stnrclur€ of

field studieq Stew Busack and Sima panaya on Car;raz ststelbatics and Grahame W*b on the generel

ptifo*pUy of 
"to"oaif- 

nranagsm€nt. Field results of g!€at hter€st wcr€ reportr on suneys itr rhe
^Cotombian 

anazon ana srazil dernon$rating suhanti al .ripDl3lions of MelanosltchLs niEer' ard ^ *ti€s

i pags a CroaQtus octttut Sone of tlrese, and other Presentatiols, totalirg 1' 
pap€rs' erc published

ia inis eroceeaings.- The ?rocr(iingr $,erc sss€mbled under'de maruging €ditorship ofPerran Ross' rnd

Alejardro Larriet ad his srtfi arranged prfuting and distribution with irnding sssislarce ftom the

GoverDment of dE Province of Santa Fe.

Two wo*shops IItrc cooducteal dudng Oe me€dn8. One. on application of tbe new ruCN Thrsten€d

slecies criterii .esufted in a rc'€i2luation of the status of all t atin Americaa ctlcodilians The oth€r on

;r.€nt world lrade and anticipat€d trend$ highlighled the increasing ploduclotr of-crocodilian skitrs in

suslailable us€ paografis and focused corcern on the need fot trr,lkea expansion to absorb the anticipated

produdion. FuI repons ofthbse wor*shops appe{ in the Proceedings. Following dle vortshops a goup
't 

t ga i" CrioayU" acutrrr studi€s have formed 4 network to communicate and coordinate their

adivirjes thmughout the wde rangE of lhis s?eci6

Theneetingwasnotablebothforthevelyamenabletoneoflh6activiti€sandfortheacliv€panicipation
of mary ni and younger fac€s ftom rhe lrtin Americal region. This new generation of crocodilian

tiologinsaemomtratedtlrequalityoftheirworkAndtheircomtrilmenttocons€rvationactionthatauge$
well ior the fuore of crocodilians in the regon. As we hav€ come to expecl at CSG working Meeti4s'

Eome of tre most stimularing and useful discl|lsiois werc those which took place informally among

participants. The CSG is particularly grateirl for the slonsorship provided ry Cerveceria Sant' Fe ad
'crnalL 

Agp 
" 

who relieshed fte ;ttength and airils of participants with cookies and beer e3ch

afternoon.

Folowitrgthenieetin&paflicipanlsdisp€Is.dtofie|dtipstocai'|7'anlatircstfishabitatsandfieldstudy
iito i" si^t r" *a6nie"Gs provitre. Thark lo the gpn€rosity of the Gor€rnor of the Pmviffe of

Sada Fe, natry of rls were able !o enjoy lo$ level flights ol€r the &arshes in-his prirale helicopter'

allowing an unequalled apprecialion of the habitat and tle density of cainan id the province w€ must

also thark our bus dtiver who sbowed geat stoicism u[der pressurc after sliding the bus into a muddy

ditch, where it b€cam€ immdiably stuck. we also gxpr€ss our admimtron !o the Proyecto Yac e slaff

q,ho had the foresight to bring sufrcient wine and food in the bus to fiuke the $rbsequent pqrty very

enjoyablg while we awaited rescug. Our thanks go to all who mad€ this excell€nt m€elng a succ€ss'

James Perran Ross, Execlrtrve offcer CSG

CROCODILE SPECIALIST GROIIP

The oncodile Sp€cialist Group (CsG) is a rro.ldwide network of biologids, wildlife managers'

gor€md€nt otrcia\ independent res€archers, non-govem$ental otganizatiol r€prese atives' farmers'

ilaa*, a*"rr, tranufacnrrers anal priute compames actively involved in ihe cons€ffation of

"ro"oAif"* 
1C,o"oAiU, efligtors, Cairn,I$ atld Gharialo. Thc Gtoup opcrates under thc ausPicc! of

o" Sp*l* si*it"f c"ti-tission ofIUCN. The CSG provides a net*ork ofa'Perts to a'sess.conservation

prioritics, der€top ptans tor tes€arch altd cons€rvatro[ conducl sulveys, cstioatc poF ations, providc

;hnical'irfon;ti;o a"d tnining, and to draft conseflation prografiE and policy cSG- also assists

monitoring ide$ational trade ad id€ntifying Foducls The CSG wllks clcscly wilh CffES to ptolbot!

*;i""b; 
"a" 

and interoational trade ttat beftfts lhe conservariotr of ctlcodilials Th€ Gro|D is

headed try its chairna4 Prof€ssor Itary Messel, and duinains ofrces iD Gainesvillc, FL USA Worting

ldectings of the CSG are held every two y€ars.



Padicipants at the 13
Arranged

ARG!'NTINA

,\RCENl'INA

ARGLN'TINA

ARCENTINA

Dn*ii,. de F mr r I'lm Silve.rrds

ARGET" fiNA

Un'ledidd r"ebnal d.l Lit'al

ARCENTIT"A

ARCENTIN.-A

AR('INTINA

ARCENTNA

Rcpibli€.t Sina 4230

ARCENTNA

D-roil: Fdde@nnl edu.ar

Dt...i6n de Fauna y Fl.ra silv.sL6

,\RGEN1'INA

,{licii Menindz d. Iemlo
thi!*idad Nacional d.l Lnoral

ll.. Prtd.io .{. Ili.ucci

ARCENTINA

Dr.ru16. d. Faue v floru sih.$!s

 RGDNTINA

,\ROENTINA

FrMil: .pha@utl..rlo e

ARCF,NTINA

,\RCENTINA

,Arisl6hllo d!l Valle 1933

,1RGEN'TIN.1

Cijlcdru de Acui.ullura . Idn'prtlno$. -

[& Ci.n.id Vdenuria\ IIB,\

Pardu - Fhl' Rr)s'.lIlJo

l-lorcn i! \'.D ( rndidi

.\RGENTIN/\

,\RCI]Nj]N,{

u- ail: caris@i'n.*n!r .ont d

" CSG Working Meeting, Santa Fe, Argentina. May 1996.
by country and alphabeticrlly within coutry.



W.l Tropi6 Mamamdl rludorilv
PO Rdx 93 Clfton B€ach
QLD.13?9

cslr.al Qu.e.sldd I hile^il_v

D-meil: t.hamws@€qu.cdu au

Chdlru CITES ,\nnnak Conunit..
Ausl. N.l Consflalio &orc_a

Qld D.Pt ol Primar I'dus{ns

Townsrill. QUN'Bland,18l0

Wirdr,ii. Mdragoin.d Idenralnnul

It-nDil s"rbhlalu .4'aM.org ru

ri.,nail: shangas@ .ul..nd dn.br

Phonc: 0055 92 7,rl 2 I 66

C.nlr+is ;\ninais Silv.{r* Lrdr

lR . \ i7 I t ,

,$e dos \i.ird sh - Disrrilo Indusltial

lllUIlRAPArtiSP Zf, atemia NR
r\v Padua I)6, I I - Cx PLxral 09
I :l4i 3 900 Ptrtuicab! - Sao lanlo
RR,dSII-

F;'n.il: nspnnEir4,caipa.cirgr|us.b'

I Jnivsi&d de Sro Paulo
Ixtto de Tdn.cnir / F^ela I IJSP

Pna.rcabi. SP I:1413 900
RRASII,

I!n{il: lmiacarr!..iasri.usp.br

colcgio RiliDcuc dc vallcdutd

lill€dnpar. COLOivIBIA

O .ndo \t,ntillls P€r.a

l)tr-lor Cicnlill.o Col(nbiaD R.pril.s

.lk_rdcitu C.lunb0n. dc 1oo.ri.
Cd l s  19  No .7  - . 18  O f  l . 10 l

Mi. lerio del M.dio Anbiflle
COI-OMBIA

Iie.triz Figerca Oen!
Av CregdioMd r 4 2006

Villxhemosa,Tahas 36000
MLXICO

Truveml tLd N'l19-95 Of 104

COI,O]!'RIA

Dtctu6n de RNMS Ndurales -

ttdo s AA! 1l (paralcla)

T.ahslcNl 5? N' I 0147

Prrqft R.sd.ncd I !gun. dD S.n

'L)n. 
L\nr I2Il Pk dc lr hi'la



n@:zu 17 00 | 244 7r 32

COII)MBIA

C{)STA RICA

Apdnado lo€ral 44.42 - 1000

ECT]ADOR

Av Arwm y Elo! Alfm

ECUADOR

29013 MihB!, DSPANA

24t24

I zx:0550 A+2226
E-mil: ulj2162l@!.vs dlP

Jli! Cn6 Prmdio. cl)'mil*
'lA" BIdB.3rd FId, Mi$ji l-2-5

I*de.ick (.lul Ku.n Ming

MEXICO

MEXICO

80000
MEXCO

!9 i)risll€ n'l T.pachula cbiape
MEx]rcO

Dci6n. d. Cdsd y Mmjo
dc lG R..u*os N alural.s
subinui6n d. Apto!{banncdo

IIEXJCO

80000Mnrlco

Itulitulo de l{i(da Nalurxl
A P. 6 Turlla Gntieftz. Cniapas-

MDXICO

PAPTJA NEW GTIINEA

DeldtFr of E Nilwfli dd

P,AtlJA NEU ClrlN"FA
615 3254922
675 3259192

PAPIJANIiW GIIINI'A

Atdr l{zAqrl*shBt r

Minis&rio Agr y cMddia

Phon rFa* 595(21 ),1 16433

Mi.isltrio Asr. y c&Ddsi'

Minisdio Act. y Gana&ria

SINGAPORE

CTTES ,4rinals Comtul*

268559 -STNCA?()Rlt

F.t dich w||ndm llu.hzm!.r
Ofldtr,letNn vddnE y Inslirul€
Agricalu.l RMch Coucil -

27123033462

Fjtr.il: rriLl4lnon o!' :c za



IJI,DCL4

sutctA
03 t 52669

slllzn

TqAII,AND

THAJI,A,\D

cr@nj.l K.uisurftom

PrJknyothin Rd . Kas€lsd Can{us-

THAIT AND

lanoltolhin Rd . (rdsan Crmpus.

TII,\IIA\D

Pahol)orhin Rd, I(a\.ren CanrpuE

Asso.ialior of Ilrailmd (cltlAl )

'lIt\lL.t\I)

Kanrp.nrr l{ngkobllrp

TIJAII-ANT)

SmulP.a{m Crdodilc rm & Ze

UNITED KINGIX)M

E.naili 9l5.152lnr.glllu gla.lo.uk

l'Gh se.li of Llo.pnolocr/
US lish ad wildlife Snie.
Dirisim of Law EnfoEsmll
NafiDl tisn dd wildlif.

[-nail: 6lelrhleck@nail tux go!

Fldida G3m.1F rCoDnr

IJSA

Flrida Wildlile t-e&Tartun
25a5 Bht$lon. Pin6 Dri\r

D.pr ofwildlifc rioloet &

I.r-nidil: Nsasnv ifa\ uil cdu

Flffid, N{trstrn ofNalwal Ilislory -

Phoo.: I (904) 392 9367

Cdis tbr Re?Ioduclion of E.deged

. F,nrili Llalmii@suslroke.s&u.edu

E tuil: jlrga.rl,.dlan.&.NoDali..nu

t17 .182135,
E 'nailr pmdysiaapilot n* dlu

Floritla \lusun ofNaluDl Histfy
Cain.svillc, Florid. 3261 l

Phooe I (90.1):192 t36?
liD.il: pr6$sg@1nuh u,l cdu

Wildli!;Col!<l-ationSdi.r!
IU5lh 31 Soulhn Blrd.

E hail: jc,ihar@lol.conr

So h Crroline. D.pl tr.'atual R.sour.

[.nDil: l0]?27.31 I:lazj.onlPusft..om



Fhrida Cme , Ir6n watd lish

!,mil: Ffr@ft M.nerdc.ufl elu

VENI]ZUDLA

AlaFdo Andg. Per.lh

Av Ppd conijG tdrd6

VEN!ZUEI,A
lho.e: 02,2381793/61r0

E-trail: fud,E@dino.Micir.re

F1'DENA

\TENLZIIEI-A
E-mil: tudem@dirc.midi !.

Elit cdejq rnrada otxre,

(582)40315t4 / t779
(582) 5453912
r-'nail: Fortuna/ddino..dicit !€

ZIM&4WE

ZIMDABWE

Facully of Velorinaw Scince





TEE EXPER]MENTAL RANCHING PROGRAM OF
BROAD-SNOUTED CAIMAN IN

SANTA FE. ARGENTINA

Alejandro Larricra; Alba Imhofand Cristina von Finck

Bv. Pellegrini 3100, Santa Fe - 3000, Argentina

Introduction

The Experimenlal Ranching Program ofbroad-snowted ceiman (Carman
/a/i/o.ra/r9 stans in Santa Fe province on 1990, from an agreement between the Instituto
Nacional de Tecnologia Agropecuaria (INTA) and the Ministerio de Agricultur4
Ganaderia, Industria y Comercio (MAGIC). From 1992 and based on other agreement
with the Mutual del Personal Civil de la Nacion (MUPCN), the amount ofthe eggs
harvest is indeased and the level ofthe work is improved. Since its beginning the aim of
the program was to detemine ifthe Ranching technique is an useirll tool for direct
conservation ofcaiman populations and (indirectly) conservation ofthe local wetlands
(caiman habitats) through the economic valorization ofthar lands.

The philosophy ofthe work is very simple, the eggs are collected from the wild by
the personal ofthe progam and canied to the incubator in Santa Fe City, the hachlings
are reared under controlled conditions in nurseries, and after the winter the yearlings
(betv/een 8 to l0 month old) are released into the wild in rhe same place where the eggs
were harvested the season before. The stalus ofthe studied population is monitored by
night counts and all the information is statistically analyzed.

Due to the increased amount ofthe harvest du.ing this years, the program became
in a permanent source ofimponant and usefull information about the natural history of
broad snouted caiman on one hand, and the captive rearing techniques on the other.

Despite the differences among species, the success ofthe crocodiles ranching
programs all over the world seems to happen with Caindn Lttirostris too. A.ffer six years
ofwork, with over than 3800 yearliogs released into the wild, and with an eggs harvest of
over than 3200 just from this year (about 2800 yearlings moore will be released next
spring), we are applying now for the chadge ofSanta Fe C. /atiro,r',.iJ population from the
Apendix I to Apendix II ofCITES, under the 3.15 Resolution.

General Metodolosv

The metodology ofthe work was displayed extensively in the lasi three Crocodile
Specialist Group Working Meeting, but we can make a bri€fsummary herc:



1) Eggs ate harvested ftom the wild for the people of the proFct Nests are marked fo!

tocal-ir,trabitants lmostly Cattle Ranch employers) within the forest, on the banks of

narrow streams or small lakes, or arround swampy lands- Nests within swampy lands are

marked by ourselves with all helicopter.

2) The transport ofthe eggs is carried out depending the harvest place With horses in the

cattle ranch., *ith boats in a few occasions in brooks and lakes, and with the helicopter in

swampy lands.

3) Incubation is canied out in the artifficial incubator at 31 50 C. and with a 95% of

hummidity.

4) llachlings are rearei in concrete pools in nurseries, covered for water in a 500/' ofits

surface. Tliere are a basic temperature conrol during winter. The animals are feed three

times a *'eek with minced chicken heads, bran c€real aod a vitaminic mineral mixture'

5) The yearlings are identifyed by nest and harvest year, and released into the wild at the

same place ofthe eggs harvest the year before.

6) Monitoring is carried out with standarized nights counts in the surveyed places and the

results are statistically analyzed ard conected (depending the waler temperature) on the

basis ofour work liom 1992 (Laniera et. aI )

Results

-)Eggs harvest and hatch since 1990:

YEAR
HARVEST I

90t91 l0 372
9u92 25 803 701
92t93 926 589
93t94 50 1936 1196
94/95 60 2211 r646
95196 84 3120 2262

TOTALS 253 9368 6631



-) Releasings since 1990:

YEAR RELE'{.SED 
.

I{AEffiGs:-

1991 205
1992 655
t993 541
1994 lo22
1995 l45 l

TOTAL 3874

-) llarvest Moment:

At the beginning ofrhe program the harvest were carried out as late as was possible in
order to reduce lransportation problems. Today we are hawesting as early is possible
because our investigations shows that (for differents rcarcns) the probability ofembryo
death is daily incresed in the wild. Following an example is displayed about the Hatching
success depending the harvest moment in the season ofyear 1994 (flooding).

Harvest Moment and Hatching Success
du.ing 1994 season

}IATCHING
succEss

Late (0 - 29 davs) 39.563
Medium (30 - 59 davs) 73.813



60 da 61.6r5

-)Monitoring

Following are displayed the results of some ofthe night counts carried out since

1990 in different sampling places.

YEAR rATER ]ORRECIED
ANMATS

1990/91 Los Molles E 29
Lote 5

Dientudo 27 25 44

Lote 168 2 27 3

t99t/92 Los Molles 12 29 19
Los Molles l l 25 l 8
Los Molles 24 22
Lote 16B I J 29 24

Mayoraz 2'1 27 47

Conalitos 4 l 4 t9
Conalitos l0 24 t1

t992/93 Lote 5 22 24
Lote 5 r29

Dientudo l l 6 26 t9't
Lore 168 l6 22 30
Corralitos 40 29 64

Fisco 4 20 7

1993194 Lote 168 2 26 3
Lote 5 28 ) )

Dientudo 90 r50
Corralitos 135 28 2 lE

Fisco 0 0 0

1994154 Dientudo 90 24 150
Dientudo 24 224

La Colorada I  l0 189
Fisco 4E 82

t Extreme dry se3,son
*t No temp€nure data



-) Geographic caracterization and distribution area.

The distribution area of C. latirostris al the Santa Fe province was determined (Larriera
re93)

The differcnts nesting habilats wer€ studied and it was deterimined that there are at list
five different kind ofnidification environment fot Cdiman ldtirostris in Santa Fe.

l- Floating vegetation in swampy land.
2- Ridge arround lakes or srearns.
3- Forest
4- fudge anound artificial ponds.
5- fudge in swampy land.

All the sampling points and nesting place were marked with GPS equipment.

Conclusions

l) Eggs haNest and rearing conditions:

The amount ofeggs harvested is increased every year, the hatching success is
continuously improved and monality in captivity conditions is lower. In fact, the mam
mortality during rearing occur near the hatah moment, so the studies on this issue must be
improved. Besides, the rain before the breeding season determining the nesting rate, and
the water level during incubation determining high monality because flood when highs,
aod increse on predation levels when lows, shows that the early harvest ofeggs is the
recomended management altemative.

2) Status in sampling areas:

After ar spectacular populational recovering the fire€ first years, the situation
looks now stabilized in the working areas. On the other hand an expansion on the
distribution areas ofc ldtirostris is detected. The proponion ofthe marked animals
(farm-released) in rhe field studies is 6070 ofthe total. An explaoation about it could be
that ones the capacity ofthe environment is rised, a migration occur to bordering places,
what is suggested for the recapture offarm-released animals 12 kilometers far from the
relsasing point. Aryway, the incidence ofthe hidrological situation in each padicular year



appear as the main thing lo be considered, so in this way flood causes dispersio4 dry
produce concentmtior! and exreme dry, migrations-

3) Prospects:

A caract€rization ofthe arcas where broad snoMed caiman occur, shows that the
4O7o ofrhe population lives on heterogeneous environments (forest, streams, lakes,
narrow rivers and anificial ponds), and the remainiDg 60010 occur on homogeneous
envirnments (inac€ssible swampy land). An study ofthe satellital images (SPOT) on the
basis ofthe field works shows that in the 8oo/o ofthe swampy lands bigger than 300 has,
northem than 3l' S in San Javier state, San Crist6bal state and the cent.al ponion ofvera
ard general Obligado states, is posible to 6nd broad snowted caimans The prognm at the
moment is cardei out in the 54% ofthe swampy land surface of San Crist6bd state (5,875
has. of 10,74? has. availables), in the 27% ofthe swampy lard surface of San Javier state
(4,813 has. of 1?,809 has. availables), and did not start yet h the other studied arss
(25,117 has.). This means that without consider the rest ofthe nort ofthe province, the
current working area is the 19% ofthe available swampy land surface available.

As a general conclusion, due to the amount ofthe harvest, to the success in
readng, to the releasings carried out, to the populational situatior\ alld the prospects of
the program, Ranching appear as a safety rnanag ement laol fot Caiman r4rilosti.t in Santa
Fe province.
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I-INTRODUCCION

Aunque la explotaci6n de los Crocodylia en Colombia data del siglo pasado, fue tan solo en 1984

cuafldo se iniciaron los primeros programas experimentales reglamentados de zoocria en el pais y

que involucraron a 2 especies de Cocodrilos, 1 especie de Cairnin y 2 subespecies tambiin de

Caimid! siendo istas tltimas "Cain ah crocdilus Juscas y "Caiman uocodilus crocodiluJ',las

subespecies que actualmeqte se comercializa! y que en su rnayoria van al mercado intemacional l-as

otras3especies"Cloco.tlusaalus","Croco(rlusinteirnedixsyMelanosachrs,igel son objeto

de zoocria experimental.

A partir de 1987, Colombia eotn al mercado intemacional de pieles de las dos subesPecies de

caimanes, siendo el Ca imqn crocodilus fusc1rs la de mayor actividad en los programas de zoocria del

pais y que abarca cerca del 95olo de la producci6n de pieles a nivel nacional-

Para finales de 1995 se registran 58 granjas de caimanes en fase comercial, ubicadas a lo largo del

territorio nacional y concentreLrdos€ m6s del 80 9/o de la actividad en la zona no.te del pais en los

departamentos del Caribe Colombiano.

Actualmente, 1996, y a travds del recidn formado Ministerio del Medio Ambiente se organiz6 el

grupo asesor en faun& silvestre y que tieoe como pnmera meta, realizar la evaluaci6n ternica de la

zoocria en Colombia, con el fin de unificar criterios de manejo t6cnico y capacitar al personal de las

corporaciones regionales en materia de zoocria y manejo de fauna silvestre. Dentro de las actividades

del grupo se analiza y evalfa la infraestructura de las granjas, desde el punto de vista administtativo,

tecnico y operativo. Y se establecen los par6metros bisicos de manejo para parentales, neonatos y

iuveniles. asi como tambidn los sislemas de incubaci6n y su correspondiente producci6n



2.ANTECEDENTES

Uno de los trabajos recientes y mes completos sobre la actividad comercial de la fauna silvestre en

Colombia y que trata con especial enfasis en los Crocodylia, es la tesis de posgrado en Economia

Agrari4 desarrollada por O. L6pez & Romero J. ( in prensa 1995), en donde se recopilo informaci6n

sobre el uso y aprovechamiento de los Croco$Iia en el presente siglo y de donde se han exraido

algunos apartes de los antecedentes del presente documento.

De acuerdo a Federico Medem (1953), el ord,en Crocodylia ha jugado un papel muy imponante

desde las culturas prehisp6nicas hasta nuestros tietupos, donde su representaci6n se widencia a panir

de todo tipo de adomos ( colgantes, collares, pectorales narigueras, ollas, etc.) , elaborados en

diferentes materiales tales como el oro, cobre, arcilla, madera, hueso piedra, etc. Su uso directo se

refiere a la utilizacion de la carne, los huevos, la grasa, los dientes y la piel.

Con el descubrimiento de Am6rica se inicia un saqueo de fauna silvestre hacia Europa, lo que dio

origen a un comercio intemacional. De esta situaci6n no se €scaparon los Crocodylia, pues segun

Medem (1981), en una de las cr6nicas de Fray Pedro Sim6n en la provincia de Mompo4 en 1626 se

sacrificaban anualmente mes de 30.000 caimanes del Magdalena (Crocodylus aatus), gue tenian una

longitud total entre 6.I y 7-3 metros y cuyo fin era el de obtener mantec4 la cual se utilizaba para

freir alimentos en grandes pailones.

Segun Stevenson (1904) y Medem (1981), el mercado c6ntinuo de pieles de Croco$lia lacia

Europa se iricio aproximadamente en 1855 y se present6 como un producto de mucha importancia

dada su abundancia y su liecuencia.

Para el presente siglo se cuenta con informaci6n muy puntual, que aunque es escasa, nos da una idea

del comportamiento que ha tenido el comercio de pieles de Crccodylia en los ultimos 78 afros.

Donde inicialmente y hasta la d€cada de los cincuenta el comercio de pieles se centro en el



Crocodrtxs intermedius y Croco<lylus dclrtus, sfe{,talldo notablemente las poblaciones tlahrtales

hasta tal punro de quedar cn la actualidad algunos irdividuos o pequeios grupos en petgro de

extinoi6n.

Una vez agotadas las poblaciones de Crocodylus sp., cometcialmente explotables, la actividad se

encamino hacia la explola(j1on de C.tirn@t crocodihts, que hasta 6nal de los afros cuarenta no habia

sido objeto de aaza masiva por considerarsele uoa piel de menor calidad, comparada con las pieles de

.1p., las cuales eran y son consideradas 'clisicas". la comercializaci6n de pieles de

Caimon qocodilusfus.lts y de Melanosucltus niget 9e inici6 c€rca a 1945, y diez aios m6s tarde el

lecurso ya esc&seaba en algunos lugarcs de la costa Atlintica y del Amazonas, esta situaci6n origino

el inicio d" actividades niasivas de caza de Caimqn qeodilxs ctocdilus en los Llanos Oriental€s

alcanzando zu miximo incremento en 1970 y 1971 (Mede,q 1981).

Al comierzo de la ddcada de los 70s las esp*ies de Crocodyfus q y Melanostchus niger eslabarl

catalogadas como en peligio de extinci64 mientras que las subespecies de Caiman crocodihts *

consideraron arnenazadas.

Las exportaciones legales durante el periodo de l95l- 1980 alcanzaron a ll-649.655 pieles valor

que segrtn Medem (1981) debe tenerse como minimo absoluto.

Actuelmente en el pais y desde hace 22 aflos aproximadamente el gobiemo cont.ola la caza de

individuos silvestres y prohibe totalmente su comercializaci6n Solamente es posible exportar pieles o

prodtctos de Caiman crocodihts fusans y Cainan clocodihts ctocodilus, provenienies de la cria en

cautiverio bajo la modalidad de "ciclo cerrado".

t o



3-ASPECTbS TfCiIICOS DE LA ZOOCRiA COMERCIAL DE Criman crocodilus

La z,oocia comercial de los C/ocodylia en Colombia es una actividad reciente, pues las primeras

labores se iniciaron a partir de 1983 y 1984 con la construcci6n de granjas experimentales con 6nes

econ6micos y en donde se definieron los primeros parethetros ticnicos de manejo para 4 especies del

orden Crocodylia.

A nivel comercial se producen pieles y produ ctos de Caiman ctocodilus Jltscus y Caiman crocodilus

crocodilus, esturdo estas dos subespecies catalogadas en el Apdndice II del acuedo CITES lo que

significa, que su manejo debe ser controlado para que la actividad comercial no sea la causa de su

desaparici6n, por lo que son consideradas como "Vulnerables de ertinci6n".

Dentro de las especies incluidas en Ap6ndice II se sugieren 3 modelos de manejo en general:

Producci6n de ciclo ccrrado, Producci6n en ciclo abierto y Ca"a comercial controlada.

En Colombia, para todas las especies de C/oco4,r'.a se implement6 el modelo de produccion de ciclo

cerrado, que aunque es especifico para especies de Apdndice I o en peligro de erinci6n como

Crocodylus ssp y Melanosuchus niger, tafibrdn se pude implementar para especies de Ap€ndice 2 .

3.T.SISTEMA DE PRODUCCIoN:

Como se coment6 anteriomente, el sistema de ciclo cerrado es el adoptado por Colombia y lo

podemos dividir en los siguientes niveles de manejo:

3.1.1.-Parentales o pie de cria:

De acuerdo a la normatividad vigente, los parentales con que inician las granjas de Caiman

crocodilus, sofi capturados en el medio silvestre mediante un permiso otorgado por el estado y con el

compromiso de retomarlos al medio en cuotas anuales del 1070, una vez se inicie la etapa comercial,

l l



la cual es aprobada cuando el zoocriadero demuestre durante un periodo experimental, la suficiencia

administrativa y t6cnica para manejar la especie en condiciones controladas y en ciclo c'errado

3.1.1,1.- Manejo: Los encierros donde se mantienen los parentales se debe caracterizar por tener una

vegetaci6n adecuada, la cual consiste en arbolitos y arbustos que brindan sombra y aportan material

foliar que seri utilizado por las hembras anidantes duranle el proceso de oviposicion

Todo encierro debe contar con una porci6n de agua de aproximadamente 1 2 metros de ptofundidad

y en donde se realiza el cortejo reproductivo que finaliza con la fertilizacion de las hembras Esta

masa de agua debe corresp<,nder a un 30olo o 409/o del total del atea. El 6rea seca que corresponde a

un 60 a 70 % del total, debe presentar la topograffa adecuada para que las hembras tengan la

disponibilidad de sitio en el momento de la postura y la cual debe estat delimitada con malla o

paredes de cemento lo suficientemente seguras para evitar el escape de los animales

Con relaci6n al area vita.l que requiere cada animal en los encierros, se lu estimado que un animal

reproductor necesita d e 25 a 45 tn2 para alcanzar bajo condiciones 6ptimas de manejo hasta un 95olo

de hembras anidantes. Sin embargo, este porcentaje solamente se ha obtenido en casos muy

puntuales, siendo lo m6s comin un 55% de hembras anidantes por encierro con unos minimos que

pueden estar alrededor del l0% y unos mfximos cercanos al 70yo, esta iltima cifra seria la deseable

como promedio de una granja donde se mantenga un conttol de parentales, con sus respectivas tasa

de descartes y el reclutamiento de nuevos individuos que rnantengan una produccion estable

El evento de oviposici6n es anual y se inicia con la consttucci6n de un nido de hojarasca y/o material

vegetal fresco y en donde se depositan de l0 a 48 huevos aproximadamente con un promedio que

puede estar cercano a los 28 huevos por nido; los huevos son de color blalco' como producto de los

dep6sitos de sales de calcio en la membrana extema la cual carece de pigmento; tienen forma eliptic4

cescara rugosa, ispera al tacto, rigida y normalmente salen recubiertos con una secrecion

muscilaginosa transparente.
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En cuarfo a la alimentaci6n ya se conocen los requerimientos basicos para que el sistema de manejo

funcione y sea productivo (proteinas, grasas, fibr4 cenizas, vitaminas ). faltando d€termina. los

valores optimos para el calcio, fosforo y elementos menores como el selenio.

Todos estos aspectos reproductivos y nutricionales estiin directamente relacionados con multiples

factores que afectan las actMdades de zoocria y dentro de los cuales podemos citar los siguientes:

La proporcion de sexos varia de ltl-l:2-li3 y l-4 machos por hembra y en la actualidad no se a

determinado la proporcion ideal, pues se han registrado resultados ftayores al 80olo de hembras que

realizaron posfuras en encier.os en donde Se rnanejaban proporciones cercanas a l:l -1:2 y 1:3. Al

respecto vale la pena hacer el siguiente comerrtario relacionado con una investigaci6n que se lleva a

cabo en la granja de Pizano S.A. (Zunbtano, Bolivar, Colombia) en conjunto con la Universidad

Nacional de Colombia y la Universidad Industrial de Santanderi

Durante un aio de muestreo y en ipoca donde no hay oviposici6n ( dos y tres meses despu6s de la

temporada de posturas) varias hembras disecadas, evidenciaron huevos oviductales en proceso de

reabsorci6r\ lo curioso y comin fue que las hembras analizadas correspondian a espdcimenes

provenientes del medio silvestre y aparentemente viejos. Al parecer existen individuos que por alguna

razon aun no conocid4 nunca se adaptan al manejo en cautiverio y por lo tanto aunque sean firtiles

y ovigeras no depositaran los huevos en los encierros. Sin embargo, esta podria ser tan solo una de

las causas reales. Lo anterior podria respaldar el hecho de que, en algunos encierros donde se

mantienen indMduos adultos nacidos en el criadero (Fl), se presentan porcentajes de posturas

conespondientes al 80% de las hembras existentes en el encierro. Esta situaci6n respalda la idea de

ir cambiando los animales silvestres Dor individuos nacidos en el zoocriadero.

Otro factor que definitivamente es importante lo constituye la calidad y cantidad de la dieta, asi como

la edad, el estado fisico, la agresividad y el tamaio de los animales Al respecto del tamaio de los

animales se ha observado paft Caiman docodilusfsczs, como en algunos encieros de parentales se

pres€nta un componamiento dominante y agresivo de algunos machos grandes (mayores de 2 m€tros

de longitud total) y posiblemente viejos, que compiten sexual y te.ritorialmente con otros machos
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m6s aptos, adem6s de competir por el alimento y no dejar comer lo suficiente a hembras

potencialmente maduras, causando un stress alimenticio a estos individuos y por lo tanto afeotando

la productividad del encierro en materia de nidos-

3.1.2- Incubrci6n

Errori Bookmatk nol defined.

Diferentes tipos de esfuerzos y planes de estudios han sido diseiados para establecer eficienlemente

sistemas viables de produccion en granjas de Crocodrtia La muerte embrionaria duranre la

incubaci6n es claramente el mayor problema en los programas de crocodiliocultura de prop6sito,

tanto comercial c-omo de conservaci64 un factor limitante para cualquier granja eficiente

La investigacion basrca que tlene que ver con los factores bsicas y biol6g;cos que condicionan y

resulan el 6xito de la eclosion, se coNlerten en herramientas fundamentales pata lograr el control

tdonico del proceso de incubaci6n de huevos de Cro@'ltlia y de olros gtttpos.

Cambios bruscos en las condiciones ambientales (temperatura, humedad relativa y saturaci6n de

oigeno) que rodea los huwos en los sistemas de incubaci6n controlada, son las causas mas

estudiadas de mortalidad embrionaria (Ferguson, 1985. Rodriguez & Ulloa 1991, 1994) Sin

embargo, factores como la calidad del alimento ofrecido a patentales antes y durade la f&se

reproductiva, las condiciones apropiadas de hibitat y el manejo t6cnico en general pueden alterar la

eclosi6n y por Io tanto verse disminuida la tasa de supervivencia embrionaria

Desde el punto de vista nut.icional el alimento de buena calidad sumiflistrado a las hembras ovigeras'

les permitir6 elaborar yemas con todos los elementos indispensables para que el embri6n tenga un

desanollo 6ptimo y por lo tanto una eclosi6n exitosa.

La estructuraci6n de las mernbranas qu€ forman la ciscara del huevo y las membranas

extraembrionarias tarnbidn depende de la calidad del alimento, y tienen como principal funci6n el

intercambio gaseoso (COz, O, y vaPor de agua) y la proteccion del embri6n Una alimentaci6n
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deficiente producir6 alteraciones en estas membranas y por lo tanto cualquier anormalidad trae

consecuencias letales.

En resumeq es la inte8cci6n de los siguientes factores la mayor causa de mortalidad embrionaria

durante el proceso de incubaci6n controlada:

L Deficiencia en la estructura de las membranas de lr (iscrrr y crtrrembrionarils.

2- Sometimiento del huevo a csmbios bruscos de temperatura.

3. Humedad relativa que rodea los huevos mayor o meoor que el optimo (98% HR).

4. Deficiencia de oxigeno y por tanto una baja calidad del ambiente que rodea los huevos.

5. Manejo iaapropiado en la recolecci6n de huevos y durante la incubaci6n.

6. Lolgevidad en las hembras anidantes.

7. Machos viejos que ademis de ser improductivos y territoriales compiten sexualmente con otros

m6s jovenes y compiten por alimento con las hembras activamente reproductivas, causando

deficiencia nutricional eh estas.

8. Deficiencia de viiamina E en las dieta de

nutricionales de la yema.

Siguiendo el procedimiento operativo de las granj4 los huevos deben ser recogidos de los corrales

de reproducci6n habiendo transcurrido midmo 14 horas desde Ia postura, para ser trasladados y

colocados en los sistemas de incubaci6n controlada donde se les garantice el niveles de saturaci6n de

oxigeno (20.45%) en el ambiente gaseoso himedo (HR: 98%) que rodea los huevos y con un sisterna

de calor o frio que mantebga estable la temperatura, ya que de esta dependera el tiempo de

incubaci6n y la proporcion de sexos de los neonatos eclosionados. Para temperatuas "bajas" entre

28.5 y 30 grados se espera una producci6n de hembras, mientras que para temperaturas .,altas" 32 a

33.5 grados se espera producir machos, con una caecteristica bien impoatante y es la que van a

crec€r aproximadamente un 20olo mis ripido qu€ las hembras.

De acuerdo a algunos estudios realizados en los sistemas de incubaci6n controlada se pudo apreciar

que mds del 55olo de las muertes embrionarias ocurian en los primeros 6 dias de iocubaci6n y que un&

los parentales y por ende deficiencia en la calidades
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de las principales causas de este alto porcentaje estarian relacionadas con el manejo que se le da a los

huevos en el momento de la recoleoci6n y posterior montaje en las cubeta de incubaci6n. Dado que al

momento de la oviposicion el embri6n flota libremente sobre la yema, su localizaci6n precisa depende

de la posici6n del huevo en el nido, si el huevo es movido durante las primeras 15 horas luego de la

postura el embri6n se mueve hacia el punto tnis alto de la yema sin sufrir dafros, por el contrario si el

huevo es movido una vez que el embri6n se ha adherido a las membranas de h cascala (16 horas

despuis aproximadamente), cualquier movimiento brusco puede romper las ain incipientes

mcmbrttrrs que rodean al embrion y que lo unen a la c6scara ocasionando la muerte del embrion en

los dias siguientes de incubaci6n al no poder realizar ningin tipo de intercambio gaseoso. De alli que

Ia recolecci6n de huevos despuds de 16 horas y los posibles efectos deletereos de rotaci6n o

movirniento son particularmente importantes en lo que respecta a muertes tempranar durante el

desarollo embrionario.

En terminos generales la incubaci6n ha sido el factor mis critico para todas las ganjas de Crocodylia

en Colombia, pues durante muchos aflos se desarollaron sistemas que no suministraban las

condiciones 6ptimas para obtener una buena incubaci6n y po. lo tanto una producci6n mis aceptable

Sin embaago, desde hace unos aios y actlralmente se implementan sistemas sencillos pero muy

eficientes, ya que dan como resultado eclosiones del 80 al 90olo sobre la totalidad de huevos fdrtiles y

las crias nacidas de estas incubaciones han presentado buenas tasas de crecimiento.

Los sistemas en general consisten en cuartos de paredes gnresas y forradas intemamente con matedal

sintdtico o madera lo que los hace tdrmicamente estables. Estas incubadoras est6n provistas de

controles automiticos. electromecinicos o electr6ricos, que confolan la temperatura en general y la

mantiene constante de acuerdo a la ptog.amaci6n que se realice en los controles. La humedad pude

estar dada por vaporizadores o nebulizadores en algunos casos, en otros se forma un microclima a

nivel de cubetas donde son colocados los huevos en un ambiente humedo producto de la evaporaci6n

de agua o en contacto con algun material inerte como la vermiculita o mate.ial de origen vegetal

similar al de los nidos o madera molida (asenin)- Todos estos sistemas requieren de una supervisi6n

diaria y de un monitoreo t6cnioo que mida las diferentes variables, tanto fisicas como biol6gicas,



hvolucradas en el sistema y por lo tanto utl control de regisrot que le permitan dstectar alteraci6n en

el proceso y toftar los correctivos necesarios que le garanticen una buena incubacion.

3.1.3 -Neonatos y Levrntesi

3.1.3.1- Mrnejo: Una vez nacidos los neonatos deber6n ser desinfectados preventivamente en la

regi6n ventral sobre la cicatriz del odbligo y permanecer dentro de la incubadora o en un ambiente

similar, el tiempo necesario para que la yema sea consumido y los animales no presenlen el

abultamiento en la zona visc€ral producto de la r€ciente intemalizaci6n del vitelo.

Este tiempo de "observaci6n" puede variax de 12 a 36 horas, pues la situaci6n de los individuos no es

uniforme y al parecer esta determinada por el tiempo de incubaci64 o sea esta relacionada

directamente con la temperatura de incubacion.

Los hdividuos incubados a temperatura baja (29-30 gados) demoran hasta 85 dias y por lo tanto al

extenderse el periodo de incubacion consumen todo el vitelo antes de nac€r y su condici6n en el

momento de nacer es la de un animal "flaco" y por lo tanto deben ser alimentados el mismo dia de su

nacimiento o ha m6s tardar al dia siguiente.

Para el caso de los individuos incubados a temperaturas altas (32-33 gados), el tiempo de incubaci6n

puede ser de 65 a 72 dias lo que implicaria que el indMduo nace muy "rrpido" y por lo tanto nace

con mucha reserva de vitelo la cual a sido recidn intemalizada dando el aspecto de un neonato

"banig6n" pero con mucha vitalidad. Esta reserva alimenticia le pude alcanzar para 2 a 4 dias y

despuds de este tiempo debe ser alimentado diariamente. Sin embargo, esta situacion de los neonatos

"barrigones", debe tratarse t6cnicamente y con mucha prudenci4 pues si bien es creno que esros

individuos bien incubados van a corresponder a machos crecedorcs, tambidn es cierto que cuando se

incuba en un ambiente di humedad menor del 9.1%, las pirdidas por deshidratacion podria estar entre

un 9 a 13 o/o del peso inicial del huevo y lo que produciria rambidn individuos ,,barrigones,' pero con

una tendencia bien marcada al enadsmo. Tambidn se ha observado como en algunos casos y debidos

a daios Iatrog€nicos causados en las incubadoras, es posible inducir muene embrionaria o



nacimientos a destiernpo (abortos), que traen consecuencias muy parecidas a la de los huevos

deshidratados, 6sea indMduos "barrigones" que presentaral problernas de cre.imiento

Una vez los animales salen de la inoubador4 son trasladados a encierros diseiados para ral fi4 los

cuales en su mayoria consisten en estanques de cemento que en su interior poseen una parte con agua

y otra sec4 ademis son cubienas parcialmente con materiales que proporcionan sombra' €sto iltimo

con el fin de crearles varias temperaturas en el ambiente srtificial pata que los animales se distribuyan

de acuerdo a sus necesidades fisiol6gicas. Para animales juveniles la unidades de manejo en algunas

granjas soo las mismas que las de neonatos , en otros zooctiaderos se utilizan encierros en cemento o

en derra o combinado cemento-tierra y en donde siempre existira una zona con agua y otra seca La

forma y el lamaffo del encierro o estanque varia mucho, pues se construyeo con pozo de agua lateral,

central o en forma de laberinto y los tamaios en metros cuadrados pueden estar desde los 4 a los

l0o0 metros, siendo tecnicamente mls manejables los encierros Pequeios de 12 a 100 metros

cuadrados.

Relacionado con los encierros y el-crecimiento y eficienci4 M Rodriguez & IJlloa, G. (1993

documento in prensa), encontraron para Caiman crocodilus fuscus, despuds de 600 dias de

investigaci6n en encierros de 12 m2, que los indMduos crecidos en condiciones de total oscuidad y

en un ambiente de temperatura m6s estable (27 a 38 grados en el aire y 29 a 34 grados en el agua)

.'|eciur un 25yo mds que los individuos testigos crecidos en encierros abienos y en donde las

temperatu.as diarias pueden estar entre 20 a 39 grados en el ambierne y 24 a35 en el agua Ademes

del crecimiento se registro una mortalidad mucho m6s baja en los encierros oscuros, pero no se pudo

evidenciar diferencias en la calidad de la piel (aparentemente los osteodermos rnantienen una

calcificaci6n normal).

La tendencia actual en las granjas del pais es la de mantener, al menos por un affo, los individuos en

recintos donde la temperatura sea me6 estable que en el medio ambiente y es asi como vanos

zoocriaderos est6n implementando este manejo. Sin embargo , esta situaci6n puede mejorar el

crecimiento de individuos siempre y cuando se manejen tambidn las variables que ti€nen que ver

directamente con el desarrollo y crecimiento de los individuos y que a continuaci6n se registran
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1- Tasa de alimentaci6n

2- Frecuencia de suministro de alirnento

3- Calidad de los componentes de la dieta

4- Densidad de la poblaci6n

5- lnfraestructura fisica de los €ncierros

6- Ma[ejo t6cnico de los animales

7- Sistema de incubacion

8- Aspectos geniticos

3,1.3.2- Alimentaci6n: En qranto a la alimentaci6n utilizada en las granjas se evidencia que ademis

de existir una gran variedad de productos, en algunos casos no se cuenta con una fuentes fijas. Varias

granjas suministra alimento que no cumple con los requerirnientos nutricionales de las esp€cies o son

utilizadas cantidades inapropiadas sin ningin control tdcnico, las cuales no garantizan el crecimiento

de los animales. Como se puede apreciar, esta es una situaci6n critica para algunos zoocriaderos, sin

ernbargo, la mayoria de ellos esten trabajando en la estandarizacion de las dietas de acuerdo a los

productos que consigue4 mejorando la composici6n con harinas de origen animal, vitaminas, sales

etc. Los productos mis usados son los siguientes:

-Pescado Mtural y de cria

- Desechos viscerales de la actividad industrial de pesca marina

-Cabeza de camaron

-visceras y desechos de ganado vacuno

-Desechos viscerales de la actividad industrial avicola

-Desechos de la industria c6mica de embutidos

-Harinas de pescado, came, sangre y de plumas

-Concentrado peletizado y extruido

- Embutido de concentrado especifico para Crocodylia



3.1.3-'. Cr€cimiento: En cuanto al crecimiento de los atimales se observa que es muy variado pata

todas las ganjas y que esta suj€to a todas las condiciones anteriormente citadas, donde la calidad de

los parentales, la incubaci6r\ la composici6n de la diet4 el manejo t6cnico y la infraestructura de Ia

granj4 vendrian a ser los factores esenoialmente responsables de la eficiencia que puedan tenet los

arumales para crecer.

una aproximaci6n de creoimiento para caiman crocodilus fuscus y que relleje la sioaci6n promedio

aaual de las granjas vendria ser la siguiente:

Caimaa crocodilus fu scus

Edad

I aio

2 aios

3 affos

20%

75 cm

90 cm

o/o de la poblaci6n

20Vo 60Yo

40 cm 65cm

60 cm 80 cm

80 cm 100 cm

Vale la pena resaltar que algunas granjas, de acuerdo al manejo tdcnico implementado, han superado

en algunos cm estos decimientos ( aprox 20olo).

3,1.3.4.- Sacrificio: El sacrificio ocune una vez que el Ministerio del Ambiente, a trav6s de las

corporaciones regionales autoricen el cupo de aprovechamiento para el aio de producci6n , basados

en vanas visitas de control y en el concepto t6cnico de la granja que respalde la producci6n

solicitada por el ptopietario.

La forma como se sacrifica en Ia mayoria de los zoocriaderos sigue siendo muy anesanal y en general

consiste en una descerebraci6n manual del animal, pzn.a posterionnente ser desmedulado mediante

una incisi6n a nivel de las escarnas nucales en la zona donde termina el craneo cerca del occipucio,

con el6n de quitarle movilidad al animal. Posteriormente el animal muerto y desangrado es lavado

con un desinfectante durante 5 minutos en una soluci6n de hipoclorito de sodio al 59lo - oara atenuar



qra.lquier actMdad bacteriana y limpiar la piel en general. Luego la piel es extraida manua.lmente con

su respectivo corte, hom back o belly skiq de acuerdo a los compromisos comerciales que teng& el

zoocriaderist4 finalmente la piel es raspada para retirar los restos de glasa y cam€ y pasa al proceso

de conservaci6n donde bisicamente se realizz una desinfecci6n inicial para finalmente ser

deshidratada mediante la utilizaci6n de abundante sal comun (NaCl) y almacenadas en un medio frio

(menor de 15 grados), donde pe.maneceren hasta el momento de su exponaci6n. Esta labor

generalmente las realizan personas especializadas en el proc€so y que son contratadas por vados

zoocriaderistas.

3.2. GRUPO ASESOR

El Ministerio del Medio Ambiente bajo la direcci6n General forestal y de vida silvestre, form6 el

grupo asesof que se encargard de apoyar las actMdades relacionadas con el uso y aprovecharnento

del recurso faun4 enfocando sus acciones hacia la estandarizaci6n de las tdcnicas para el manejo de

los sisternas de cria en cautiverio y el desarrollo de la industria relacionada, asi como el conocimiento

de los procedimientos legales y juridicos para la administraci6n y manejo de la fauna silvestre y

acuilica.

TambidrL el grupo apoyar6 la gesrion relacionada con la evaluaci6n, monitoreo y conservaci6n de las

poblaciones naturales de fauna silvestre, orientada a la asesoria en la elaboraci6n y seguimiento de

proyectos de investigaci6n en fauna, asi como el diseio y ejecuci6n de programas para la

pres€rvaci6n de especies en peligro de eninci6n y el aprovechamiento y manejo sostenible de otras

poblaciones naturales de fauna silvestre de uso potencial.

El grupo esta integrado por 9 profesionales, de los cuales 6 han trabajado por mis de 4 afios

asesorando varias granjas de zoocria y conocen detalladamente los avalces y deficiencias del sistema

de zoocria en el pais y ser6n los responsables de emiquecer tdcnicamente a las granjas que se dedican

a esta labor.
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4.EXPORTACIONES

Como ya se registro antedormente, la! exportaciones de pieles de Crocodylia es una actividad que se

viene realizando desde mediados del siglo pasado y en donde han estado involucradas, aunque no con

la misma preferencia, todas las especies oorrespondientes al orden y que habitan a lo largo y ancho

del teftitorio nacional.

En el prcsente capitulo se har6 referencia a las exponaciones de pieles provenientes de los 58

zoocriaderos en fase comercial.

En 1984 se inicia el desarrollo de la zoooria en Colombi4 con un comienzo lleno de dificultad$, pues

no se contaba con el bagaje t6cnico y fue preciso que apunta de eror y ensayo se construyera la base

inicial para sobrevivir en la actividad. Esta situaci6n produjo algunos inconvenientes de tipo

econ6mico y legal para algunos zoocriaderistas. Sin embargo, el panorama actual y futuro desde el

punto de vista tdcnico es mucho m6s halagador y promisorio, pues las investigaciones desarrolladas

en materia de nutrici6n, incubaci6n y manejo en general, pueden garantizar haaia el futuro una

produccion de pieles para exportaci6n con buenos m6rgenes de rentabilidad, siempre y cuando el

mercado intemacional se mantenga.

De acuerdo a informaci6n del Ministeio de Meiio Ainbiente, la exportaci6n de pieles y productos de

"Babilla" se inici6 en 1988 con, tan solo, 14 pieles en total de Caiman crocodilusfuscts y 45.829 de

Cdiman crocodilus crocodil6. Esta ultima y las de 1990, para la misma subespecie, conesponden a

producciones acumuladas antes del convenio CITES y por lo tanto no son producto de la zoocria.

Posteriormente la producci6n se fue incrementando aflo tras afio hasta alcanzar en la actualidad

(1995) la cifra aproximada de 445.021 pieles enteras y 224.148 pieles divididas en flancos, colas,
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tir8s, barrigas y manufactuas, para rm total por afro de 669.169 pieles (individuos) lo que equivale a

un 33.6910 de todas las exportaciones acumuladas (1.992.124 pieles desde 1988 a 1995), y que nos da

una refeaencia sobre la creciente produoci6n de los zoocriaderos actualmente.

De las dos subespecies exportadas, el mercado intemacional preflere la piel del Ce lsas , pues su

calidad es superior y por lo tanto meE apetecida por los compradores extranjeros, colvitiendose esta

situaci6n en un problema grave para los zoocriaderistas del C,c. crocodilus y quienes no ven con

"buenos ojos" el futuro d€ esta actividad, llegando inclusive en algunos casos a la quiebra total del

zoocriadero o a la disminuci6n de sr actMdad ( estos zoocriaderos se ubican en la regi6n de la

Orinoquia- Llanos orientales de Colombia). En lo tnico que podria competir con el C.c.fusqrs, seria

con flancos y de individuos grandes.

Actualmente esto se refleja en los bajos niveles de producci6n y de exportaci6n , por que aunqu€ el

23 yo de los zoocriaderos trabajan con Caiman crocodilus crocodilus , tan solo suplen

aproximadamente un 4Yo de la producci6n total. Paralelo a lo ante.ior se registran 52.200 pieles

exporladas de C.c.ctocodi,lrs en los afios de actividad de zoocria, mientras qu€ para CctJad la

ciia asciende a 1.939.924 pieles totales exponadas en el mismo periodo. Esta situaci6n a plaffeado

la necesidad de modificar el sistema de ciclo cerrado para esta subespecie, por otro que permita la

captura de individuos adultos mediante el otorgariento de cupos fijos de aprovechamiento, siempre y

cuando las poblaciones silvestres asi lo permitan y este respaldado con un programa tdcrico y

cientifico, dentro de las politicas ambientales del estado que tienen que ver con el "aprovechamiento

sostenible" de nuestros r@ursos naturales.

Aunque no se cuenta con la informaci6n exact4 se sabe que la mayoria de las pieles son exportadas

crudas y saladas y que tan solo un porcentaje pequeffo es exportado en crosta o en azul-fresco-

salado-. En Ia actualidad el tamaio comercial ha variado mucho, pues al principio de la actividad de

exportaci6n ( 1988-89-90-91-92-93) se vendian pieles de todas las dimensiones con un miximo de

1.25 m. y un minimo que podria estar entre 40 y 50 cm , de longitud total, sin importar mucho el

cone de exlracci6n de la piel (honr back o belly skin), situaci6n que era favorable para los

zoocriaderistas ya que podian vender continuamente sus productos y financiar mejor los gastos de sus



granjas. Sin embargo, esta 8ituacion ha cambiado, pues actualmente (Mayo 1996) y desde 1994 la

mayoria de los importadores prefieren pieles de talla superior al metro y con mejor precio o una

bonifioaci6n si el corte es hom back, quedaodo de esta manera deprimido el mercado de las pieles de

animales de 8 a l8 meses y cuyas dlmensiones aproximadas estiLn entre 50 y 80 centimetros de

longitud total. Econ6micamente esta situacion es critica por los precios actuales de las pieles y

cuestiona la rentdbilidad que puede lener, el hecho de crecer un animal hasta 125 cm de longitud total

y el ;empo que duraria este proc€so, que en el mejor de los caso s€ria de 30 a 36 meses.

De acuerdo a los registros del Ministerio del Medio Arnbiente en el pais existen 8 establecimientos o

industrias, aulorizadas par& prccesar pieles de Caiman crocdilus y de otras €species de fauna

silvestre. Estas empresas estan ubicadas en los departamentos del Atl6ntico (3) , Bolivar (2) ,

Cundinamarca (2) y Antioquia (l) y en donde se producen besicamente crostas cortespondientes a

pieles y flancos. En una menor cantidad se producen cueros provenientes de pieles, flancos y

fracciones y que suplen la pequeia demanda local ya sea para comercio intemo o tarnbidn psra

exportacion. En lo que va corrido del periodo de zoocria (8 anos), tan solo se han exponado unos

12.000 articulos de cuero o con cuero de Caimdn crccdilus, lo que representaria aproximadamente

unas 8000 pieles. .

En cuafto a las comercializadoras o empresas autorizadas para comercializar pieles de Crocodyli4 en

el pais existen 29 establecimientos los cuales se dedican a la exponaci6rq impo.tacioA

p.oces.uniento y transformaci6n de pieles. La mayoria se ubican en las principales ciudades y algunas

est6n facultadas para realizar varias acciones de las anteriormente nombtadas.

El lugar de destino de las exportaciones de Caiman cnxodilus la sido variado, pues inicialmente s€

t€nia como buenas pl^zas el mercado Europeo (Francia e Italia) y el Norteamericano. Sin embargo

esta situaci6n ha ido cambiando en la medida en que han aumentado las exportaciones y los

productores y comerciantes har tenido la necesidad de conocer otros mercados como el Asi6tico y

que actualmente compra cerca del 40olo del total de la producci6n
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'PROYECCIONES FUTIJRAS DE LA FAUNA SIL!'ESTRE

Una vez creado el Ministerio del Medio Ambiente (ley 99 de 1993), la Direcci6n General Forcstal y

de Vida Silvesrrq a travds de Subdirecci6n de Fauna, inicia la elaboraci6n de lineamientos y

estrategias politicas para el desarrollo de la gesti6n ambiental a corto, mediano y laryo plazo,

relacionados con la conservaci6n, investigaci6r! valo.aci6q uso y manejo de la Fauna silvestre. Todo

esto enmarcado dentro de la politica mundial y nacional de gesti6n ambie al y dentro de los

principios esenciales del desarrollo sostenible.

Actualmente existe un documento preliminar, elaborado por Ia Subdirecci6n de Fauna Silvestre que

trata los elementos de politica de la Gesti6n Ambiental en Materia de Fauna Silvestre y cuyos

principios, objaivo y estrategias se presentaran a continuaci6n.

5.I-PRINCIPIOSETToT! Bookmark not defined.

l. D€sarrollo Humano Sostenible: Maneio racional de la fauna silveshe

2. Conservrci6n: protegease p:ua garafltizar el mantenimiento in situ de las poblaciones nafumles y

el equilibrio de los sistemas naturales a los cuales pertenece.

3. Precauci6n: La planificaci6n, el ordenamiento ambiental y la regulacion del uso y

aprovechamiento de la fauna silvestre obedecer6 a la ampliaci6n y profundizaci6n dei conocimiento

cientifico y tradicional sobre la misma.

4. Aprovechamiento Sostenible: La utilizaci6n y aprcvechamiento de la fauna silvestre en el pais

obedecer6 a una unidad de criterio nacional para el manejo sostenible del recurso,
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5. Vrlorrci6n: La gestion en fauna silvestre responderi a la valoraci6n de la mismA a traves

reconocimiento de su potencial y de la brisqueda de una €tica social y humana que genere

conciencia de r€sp€to hacia el tecurso.

s.2-Error! Bookmark not defned.OBJETwO,

Propender por una gesti6n para la conservaci6n y manejo de la fauna silvestre, orientada a su

preservacion, el fomento de su uso y aprovechamiento sostenible y la potencializacion de los

beneficios derivados de su utilizaci6rL de tal manera que se garantice la permanencia y funaionalidad

de las poblaciones naturales y la sustentaci6n del desarrollo de nuevos modelos socioeron6micrs, en

concordancia con el principio fundame al del desarrollo sostenible.

Error! Bookmark nol defined

5.3-LiNEAS DE ACCI6N ESTRATTGICAS

La gesti6n de la fauna silvestre en el pais se orientard bajo cuatro lineas de acci6n que deber6n

mantenerse a largo plazo a partir de 1996, buscando propender por la consewacion de la misma tantb

a trav6s de la formulaci6n y ejecuci6n de planes, programas y proyectos, como del desarrollo de las

funciones que competen a los entes drrccta o indirectamente relacionados con la administraci6n del

teculso.

Enor! Bookmark not defined.5.3.l. Consolidar y ampliar la base informativa y de conocimiento

gobre lN eitructurr, din{micr y factores que inciden en las poblaciones de fauna silvestre, como

fundamento par. el ordemmiento y gesti6n del r€curso

El tnbajo se orientari en principio al acopio, actualizaci6r\ organizaci6n y evaluaci6n de la

informacion derivada de la investigaci6n cientifica y de la recuperacion del conocimiento tradicional,

a partir de la cual se elaborari un diagn6stico preliminar del estado de avance del conocimiento sobre

las poblaciones naturales.
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Se revisar6 el estado de los trabajos que se vienen adelsrfando o se han adeknrado, y se buscari

darles uda oonrinuidad a paxtir de una evaluaci6n preliminsr que contempla tanto la identificaci6n de

lor alcances, prioridad, importanci4 defioiencias y limitantes, como de los ajustes que requieran.

Se identificaren y categorizarin las especies de particular relevancia de acuerdo a su status, potencial

de uso, nivel de conocimiento e impodarcia ecol6gica y los factores que ejercen presiones negativas

sobre las mismas, a nivel regional.

Se generari hformaci6n que permita daerminar el impacto de factores y procesos que afectan Ia

fauna. A partir de esta informaci6n s€ analizarin los avances de los programas de manejo de especies

en peligro, el anrilisis de los usos actuales de la tiena y de aquellas actividades altemas al

mantenimiento de Mbitats propicios para la conservaci6n de Ia fauna, el aniiisis de las condiciones

socioeconomicas, necesidades de las comunidades y demis factores relevantes a nivel regional.

Las entidades del Sistema Naoional Ambiental se encargaran de fomular y coordinar programas

dirigidos a la evaluaci6n y monitoreo de las poblaciones silvestres en sus areales naturales de

distribuci64 considerando la estandadzaci6n y homologaci6n de metodologias con este fin.

La informacion derivada de tales programas ser6 difundida a nivel regional e implementada en los

proc€sos de ordenarniento y planificaci6n del uso y aprovechiuniento.

Errorl Bookmark not defined.5.3.2. Impulsar rcciones que garanticen la permanencia y

funcionalidad de la fauna silyestr€ en los sist€mas nitural€s y que respondan e hs nec€sidades

de la poblaci6n humana

Con base en el diagn6stico se determinariLn prioridades de investigacion, se definirin metodologias

generales de trabajo, p.ocedimientos, instrumentos y mecanismos administrativos y juridicos

orientados al maneio de Doblaciodes naturales.

27



Se cstabl€c€rfui irc€ntivos econ6micos que favorezcan el uso sustentable de la fauta silvestre y la

proteoci6n de habitats a travds de un manejo apropiado.

Se formularan planes de manejo para las especies afectadas o que afectan l8 poblaci6n y actividades

humanas, priorizando sobre aquellas especies en peligro, amenazadas, enddmicas, clave y "plaga".

Se defniran pautas y procedimientos para la puesta en marcha de un programa nacional de

rehabilitacion y reintroduccion de fauna decomisada que asi lo permita o su teubicaci6n en estacioles

biol6gicas o en los zool6gicos del pais y otros establecimientos, de acuerdo con sus condiciones y

buscando optimizar Ia funci6n que estos animales puedan cumplir. Para tal firL se implementar6n

centros de paso, rehabilitaci6n e investigaci6n.

De igual maner4 se establecerin pautas y procediftientos para adelantar prognmas de repoblacior

de las especies aprovechadas comercialmente, con base en los ejemplares mantenidos para tal fin en

los zoocriaderos del pais.

Se identificar6n 6reas de conservaci6n estrat6gica y corredores biol6gicos sobre los cuales se

implementar6n planes de manejo que ademes de orientarse a mantenet el equilibrio de las

comunidades biol6gicas, involucren la participaci6n activa de la poblaci6n local y/o de los sectores

comprometidos.

Con base en la informaci6n del diagrostico, se establecerin los mecanismos, proc€dimientos, y

criterios necesarios para la evaluaci6n, control y seguimiento de las actividades de introducoi6n y

trasplante de especies.

Las politicas sectoriales y el desarrollo de actividades que generen impacto sobre las poblaciones

silvestres deberin integrar los criterios, normas y procedimientos que garanticen la conservaci6n y

uso adecuado de la fauna silvestre. Se trabajart coordinadamente con autoddades aduaneras,

policivas, empresas de carga y demis instituciones de control, para disminuir el trldco ilegal de fauna

silvestre.
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Error! Booldnark not defircd.5.3.3. Adoptar formss sltcinativas de sprovcchrmiento de Ia

fautra silvcstre como brse dc nucvor modelos rocioecon6micos y amonizar el uso ectuel con el

principio fundamental del desarrollo sostenible

Se propiciar6 el desarrollo de formas altemativas de uso sustentable de Ia fauna como recurso

econ6mico, mediante modelos de desarrollo comunitario y formas altemativas de aprovechamiento

basadas tanto en cuotas de extracci6n teniendo en cuenta el estado de las poblaciones silvestres y la

potencialidad del mercado, como en usos pasivos tales como el ecoturismo.

Asi mismo, se impulsar6 la implementaci6n de proyectos piloto para el desarrollo de paquetes

tecnol6gicos dirigidos a la cria en cautiverio de especies con potencial de uso, y su transferencia a

comunidades rurales.

Se estableceran proyectos para el uso y aprovechamiento de la fauna silvestrq que puedan integrarse

en sistemas de producci6n en 6reas afectadas por frentes de colonizaci6n, ereas de amortiguaci6n del

Sistema de Areas Protegidas y en el marco del Programa de sustituci6n de cultivos ilicitos.

Las Corporaciones Aut6nomas Regionales, de manera conjunta con los Municipios y en cohereneia

con los planes de desarrollo en cuanto a los recursos naturales, deber6n revisar las condiciones de

acceso a los recursos hidrobiol6gicos y pesqueros, estableciendo los criterios regionales qr,re deben

primar para el establecimienlo de cuotas de extracci6n, su comercializaci6n y trsnsformacion.

Se propendere por Ia implementaci6n de acciones que permitan mejoiar la calidad e incrementar el

valor agegado de productos y servicios derivados del uso de la fauna silvestre. Asi mismo, se

apoyara el establecimiento de lineas de cr6dito y facilidades de comercializaci6n de dichos bienes.

Con el apoyo de organismos como el SENA, I-IMATAS y CARs, entre otros, se implementarin

progrumas de alistencia tdcnica dirigidas a la implementaci6n de altemativas de uso y

sprovechamieoto sostenible de la fauna silvestre.
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En aguas continentales, se deber6 examinar la potencialidsd del erea cubierta por embels€s, pata

geneflu proyectos de acuicultura, lo que Puede disminuit la presi6n sobre los recursos pesquetos y

lograr su concurso en la producci6n regional y nacional de recursos hidrobiol6gicos.

Error! Bookmrrk not defined.5.3.4. Avanzar eu la valoraci6n de h fluna silvcstrc r prrtir dc

su ceracterizaci6n eo tirminos ecol6gicos, ccon6micos' cientificos, sociale.t y culturales

Se propendera por la caracterizaci6n del valor de la fauia en t€rminos ecol6gicos, economicos,

cientificos, sociales y culturales, a fin de que se incluya en su verdadera dimensi6n en las cuentas

ambientales del pais.

Con el fin de contar con instrumentos econ6micos y financieros para la sostenibilidad de proyeotos de

conservaci6n de poblaciones silvestres, se formulad,n e implementar6n mecanismos de captaci6n e

intemalizaci6n de beneficios derivados de su aprovechamiento.

En cuanto a la zoocria especificamente, el grupo asesor del Mnisterio del Medio Ambiente seguiri

trabajando en evaluaci6n tdcnica de las granjas de fauna silvestre y unificam criterios generales de

manejo, asi como tambiin planteara recomendaciones individuales para cada especie y para cada

establecimiento, con el fin de enriquecer ticnicamente esta actMdad.

Otra funai6n que desarrollara el gnrpo, ser6 el de monitorear las investigaciones b6sicas referentes al

mejoramiento de los sisternas de uso y aprovecharniento de fauna silvestre, donde se incluyen los

zoocriaderos y las poblaciones naturales, con el prop6sito de da e un manejo racional y sostenible .

Tambi6n se dari inicio a los prograrnas de repoblaci6n una ves se cuente con la evaluaci6n de las

poblaciones naturales y la metodologia necesaria para mantener un monitoreo continuo y poder

evaluar en un momento denerminado el estatus poblacional de las especies en cuesti6n e narcado

dentro de un "plrn especifico de manejo". Con telacion a lo anterior desde 1994 se inicio el primer

censo de las poblaciones naturales de Crocodylia en todo el territorio nacional y en el presente afio
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(1996) se llwa a cabo el segundo muestreo de dicha actividad. Los resultados del primer 8no de

labores ser6n presentados en la preseote rcuni6n donde se espera la participaci6n de lo8 asistentes

con qiticss constructivas que faciliten y enriquezcan esta labor.
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ESTADO, DISTRIBUCION, SISTEMATICA Y CONSERVACION
DE LOS CROCODYLIA COLOMBIANOS.

CENSO 1994 -1995

AUTORES:
Sandra Barahonar, Patricia Bonilla'?, Henry Naranjo3, Aleyda Martinez P.o
ASESOR:
Miguel Rodriguezs

RESUMEN

Durante la estaci6n seca de finales de 1994 y hasta Marzo de 1995, se efeduo el
conleo de ejemplares de las diversas especies del orden Crocodylia, en desanollo
de la primera fase del proyeclo 'Estado, distribuci6n, sistematica y conservaci6n de
los Crocodylia de Colombia'. La interpretaci6n de esta informacion se hace de
acuerdo c)n los conceptos planteados en el proyecto original del Gobiemo
Colombiano.

Los resultados obtenidos, tienen la enorme importancia de constituir la linea base
cuantitativa del estado de las poblaciones de crocodilidos existentes en los

sistemas hidricos evaluados. A partir de esta, los programas de monitoreo,
pennitir6n establecer las tendencias de la dinemic€ de las poblaciones naturales; a
partif de las cuales se podr6n ent6nces plantear e impl€mentar o complementar
medidas y programas de conservaci6n y manejo de este valioso e importante
recurso natural.

La caracteristica comun entre las poblaciones de crocodileos evaluadas
durante 1994 - 1995 es la fragmentacion. De todas las especies se encuentran
a lo sumo pequeios grupos de ejemplares aislados, muy esparcidos (baja
densidad); son comunes los individuos solitarios. En muy conlados puntos de
muestreo se encontraron n0cleos numerosos de animales con una adecuada
estruciura demograf ica.

Un caso inesperadamente critico lo constituyen las bajas y muy dispersas
poblaciones de Cairnan crocodilus fuscus.
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PRESENTACION
Durante la estaci6n seca de finales de '1994 y hasta Marzo de 1995, tres equipos de
trabajo se dieron a la labor de efecluar el conteo de ejemplares de las diversas
especies del orden Crocodylia, en desarollo de la primera fase del proyecio
"Estado, distribuci6n, sistem6tica y conservaci6n de los Crocodylia de Colombia',
Dresentado en su debido momento oor INDERENA a las autoridades de la
Convenci6n CITES. Proyeclo estructurado por el INDERENA (y ahora el Ministerio
del Medio Ambiente), junto con la asociaci6n que agremia a las granjas de
Crocodilidos (AZOOCOL) y la secretaria CITES.

No sobra resaltar la importancia que tienen los resultados obtenidos, los cuales
constituyen la linea de base cuantitativa del estado de las poblaciones de
crocodilidos existentes en los sistemas hidricos evaluados. A partir de esta, los
programas de monitoreo, permitir6n establecer las tendencias de la din5mica de las
poblaciones naturales; a partir de las cuales se podr6n plantear e implementar o
complementar medidas y programas de conservaci6n y manejo de este valioso e
importante recurso natural.

1.- LOS CROCODYLIA EN COLOMBIA

Crocodylus acutus y C. intermedius lueron muy abundantes hasta 1928, ano en
el cual mmenz6 la caza comercial dd pieles. Esta se prolong6 hasta mediados de
los aios 50, qJando las dos especies alcanzaron los niveles de extinci6n comercjal.

Los procesos de emDobrecimiento de las ooblaciones tanto ds Meranosuctus
niger c!,mo de las diferentes subespecies de Caiman crccodilus @merzaron
hacia mediados de los anos 50 cuando sus especies se convirtieron en la fuente de
materia prima que reemplazo a la de los Crocodytus ya muy escasos.

Las anteriores situaciones se dieron principalmente por que hasta el aio 194'l las
leyes Colombianas permitian la caza indiscriminada de "babillas y caimanes'.

2.5.- METODOLOGIA DE DETERMINACION DE LA DISTRIBUCION, LA
ABUNDANCIA Y LA ESTRUCTURA DEMOGRAFICA

La metodologia seguida, la qral s€ odgina en el taller diciado por el CSG en
Zambrano, Bolivar (1994), cumpli6 las siguientes fases :

2 .5 .1. - Cuantificaci6n inicial del areal de distsibuci6n. Con base en
cartografia de escalas 1:1500000 y 1:500000 se determin6 la extensi6n del
tenitorio Colombiano ubicado por deb4o de la cota de 500 m.s.n.m., nivel Fomedio



del limite altitudinal de distribuci6n de los crocodilidos. A partir de este registro
cartografico del pais, se determinaron cinco grandes Areas Hidrol6gicas: Caribe,
Pacifico, Magdalena - Cauca, Amazonia y Orinoquia. 0/illamizar, 1993, 1994).

2.5.2.- S6lecci6n de arcas de muestreo. De acuerdo mn la extensi6n de la
subc{Jenca, el r6gimen hidrol6gico y las caracleristic€s del h6bitat. Debido a la
inaccequibilidad que algunos sitios presentan, muchos de los escogidos muestran
gran deterioro, reducci6n e intervensi6n de su h6bitat, lo que afecl a la pr€sencia o
no de ejemplares de Crocodylia.

2.5.3.- Conteos de campo. La metodologia basica fue el inventario por
conteo noctumo para determinaci6n de indices de abundancia, en 6reas
previamente seleccionadas. Dada la magnitud de este proyedo y las condiciones
logisticas, la metodologia utilizada para las esp€cies en via de extinci6n (a
excepci6n de C inte(medius | fua la misma, lo cual no es muy conveniente.

2.5.4.- Determinaci6n de la estructura d6 la poblaci6n censada. Con
base en la distribuci6n de los individuos en clases de tama6os, de acuerdo con la
normalizci6n de la metodologia efecluada por el Ministerio del Medio Ambiente
(Martinez, 1994), basada en la propuesta por Ayazagoena y Velazco (1992).

3.- AREAS CENSADAS EN 1994 - 1995.

Durante el periodo seco de finales de 1994 y el primer semestre de 1995 se
realizaron los conteos en puntos seleccionados perlenecientes a las diferentes
areas de acuerdo con la dislribuci6n que apare€ en la tabla 3. (Martinez, 1995;
Naranjo, 1995, y Bonilla y Barahona, 1995).
4.- RESULTADOS DEL CENSO '1994 -1995.

La superficie de los cuerpos de agua censados en cada cuenca, registrados en la
tabla 4, conesponden a las 6reas en agua efeclivamente muestreadas.

Como puede apreciarse, durante esta fase de campo se contaron los ejemplares
encontrados en 54.168.87 hectereas de superficie acuafica. Estas representan
cerca del2% de la superficie del recurso hidrico en Colombia (Marin, 1992).

4.1.. INDIVIDUOS CENSADOS Y ESTIMACION DE LA DENSIDAD.

J.l



Siguiendo los criterios establecidos en la definici6n metodol6gica, en la tabla 5
se presentan tanlo el indice relativo de abundancia (Oensidad), como los
valores absolutos del numero de individuos observados y contabilizados en
cada una de las subcuencas muestreadas.

Como puede apreciarse en la tabla 5, la densidad calculada para la poblaci6n
global evaluada es de 0.0676 individuos por hect5rea de cuerpo de agua, lo
que equivale a encpntrar un ejemplar por c€da 14 hectareas de superficie
acuatica. Este valor debe considerarse (nic€mente de manera muy general
atendiendo al criterio establecido de considerar como discretas a las
poblaciones de cada sistema hldrogr6fico, y por lo cual se consideran como
representativos los valores de densidad calculados para cada subcuenca.

4.2.-DISTRIBUCI6N POR ESPECIES DE LOS EJEMPLARES
CENSADOS.

La distribuci6n por especies de los 3668 ejemplares avistados se consigna en la
tabla 6.

De acuerdo con la informaci6n recogida el 85.1% de los ejempleres
contabilizados pertenecen a Caiman crocodilus.

Los resultados tambi6n muestran @mo Paleosuchus trigonatus es
numericamente mas abundante que P. palpebrosus.

4.3.- ESTADO DE LAS POBLACIONES.

4.3.1.- Crocodylus acutus.

De esta especie solo se visualizo un ejemplar (Rio Bogotd) en las 39654.7 Has.
de agua muestreadas dentro del areal de distribuci6n de 6sta especie. Sin
embargo se enconlraron evidencias de la presencia de ejemplares en 31 sitios
del erea hidrogr6fica Magdalena- Cauca.

Tambien se tuvo conocimiento de la presencia de ejemplares en los rios
Truand6 y Chintad6 de la cuenca del Atrato y en el estero Teran del rio Mira.
(Pacifico).
Adicionalmente una pequeria poblaci6n de esta especie, localizada en Bahia
P6rtete (Guajira), fue evaluada por Abadia (1995) quien encontr6 2 a ll
individuos.
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Los resultados indican entonces que las poblaciones de C. acutus aun
existentes estan muy fragmentadas, siendo frecuentes los individuos aislados;
existe la posibilidad de que estas se hallen restringidas, en lugares inaccesibles.

1,3,2.- C roco Cy lus i nte med ius.

El presente censo, realizado en los rios Ele y Cravo Norte de la cuenca del
Casanare, permiti6 localizar 28 ejemplares en un transecto de 35 4 Km. Esta
cifra indica una densidad de 0.79 ind/Km. Es importante aclarar que a diferencia
de la metodologia seguida para C. aculus, en el caso del Caiman Llanero el
erea de muestreo fue seleccionada por que anteriores trabajos de campo
(Clavijo y Lugo, com. personal) habian detectado la existencia de este nicleo de
anrmales.

El histograma de distribuci6n por clases de tamaffo, que permite determiner la
estructura de la poblaci6n asi como su estado (Velezco y Ayarzaguena, '1992),

aparece en la gr6fica 1. Es notoria la predominancia de ejemplares adultos, y la
ausencia de ejemplares juveniles ( 60 a 120 cm de longitud total), lo que indica
que la poblaci6n no se encuentra demograficamente equilibrada.

CLASES DE TAMAfrO
GRAFICA t.- oistribuci6n en clas€s de tamaffo de la poblaci6n de Crocodylus intemedius
en los rios Ele4ravo Notte (cuenca del casanare). censo 199,1-1995'



Aunque el Srea de muestreo seleccionada para evaluar a Crocodylus
intermedius es relativamenta pequeffa con respecto a la tolalidad del h6bitat
disponible, es poco probable que se encuentren poblaciones de esta especie
mucho mas grandes que la del rio EIe. Lugo (com. personal) ha recorrido
muchos do los puntos en los que Medem habia registrado la presencia de
caimanes llaneros, sin encontrar ning{n animal.

4.3.3.- Melanosuchus niger.

Durante el censo 1994-95 fueron contados 27'1 ejemplales de M.niger.

Como la tabla 7lo indica, los nucleos con mayores valores tanto absolutos
como relativos se hallan en las tres lagunas del Putumayo evaluadas. En estas
se concentra el76.7o4 de los caimanes negros censados. Tambi6n en el lago
Gazacocha del Amazonas se encuentra un nucleo de alta densidad.

El histograma de la gr6fica 2., se puede interpretar como una estructura
demogr6fica equilibrada o por lo menos con fuerte tendencia hacia el equilibrio
entre ctases.

GRAFICA 2.- Dislribuci6n en clases de lamafio de la poblaci6n de Melanosuchus niger en la
cuenca del Pulumayo. Censo 199+'1935

De Melanosuchus se hallaron otras poblaciones con n0meros relativamente
alios (Yarinas, Sunimcha, Tarapoto y Gazacocha) que merecen no solo el
establecimiento de monitoreos, junto con La Apaya, sino el establecimiento de



planes especificos de manejo. El obietivo principal de estos deberia considerar
la reestructuraci6n de las poblaciones desde el punto de vista demogr6fico

1.3.4.- Caiman crocodilus fuscus.

Ourante el censo 1994-1995, Martinez (1995) y Naranjo (1995) encontraron
930 ejemplares en 38699.3 hectdreas de 89 sitios de muestreo evaluados

En la Tabla 8 se presentan los valores absolutos y de densidad encontrados

TABLA 8.- N{mero total y densidad de Caiman crocodilus fuscus. Censo
de areas hidrog.eficas Magdalena-Cauca y Caribe. 1994-1995.

PUNTO DE MUESTREO
INDIVIDUOS

OBSERVADOS
DENSIDAD

ind,/Ha.
Represa de Betania o.0121
Reoresa El Juncal 16 o.17
Jaq0ev Campo Alegre 12 25
Reoresa La Sucia 4 0.07
ReDresa Rio Prado 15 o.oo42
Violanta 54 1.256
La SierDe 0 0
La Balastrera c 10
Jao0ev Gamba 8
El Burro o.67
Canal vertedero 1 6.67
Jaquev Tamalo 34
Rio BoootA o o
Rio Bache 0 0
Jaquev Providencia I 1 2A5
Jaouev Providencia ll 0 0
Jaoiiev La Zaouna 0 0
JaqueY La Guaca 1 0.043
Cienaoa La Culebra 18 6
Cienaoa Alto Bonito 10 o.67
Ci6naoa Florencia 13 37 .1
Cienaoa Costa Rica 17
Cienaoa Porvenr l 44
Cienaqa Porvenr  l l 0 0
Ci6naoa Porvenr  l l l 10 20
Ci6naga El Cerro ll
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Cafro Leiio 8 1.465
Ca6o Tolones o 0
Cario El Converso '13 5.42
Rio La Miel 3 0.0143
Cario Denlones
Quebrada La Soiadora 0.56
Caffo La Culebra 12.s
Rio Corcon6 '100

Ci6naoa La Panda 0.019
Pozo El Caim6n 7
La llusi6n 10 0.286
CiFnaga Man 34 o.774
Ci6naoa Intermedia o.0267
Ci6naqa Corozal o.022
Ci6naqa Buenos Aires 22
Rio Man 2 o.o2
Ci6naoa Trementino 0.032
Cienaga La Cruz 7 0.00625
Ci6naqa Gamboa 0.00766
Ci6naoa AvaDel 8 0.026
Ci6naqa S6balos ) 0.0286
Cario Fistola ,l 0.078
Cario Madre Vieia 0 0
Caffo Rastroio 0.381
Ci6naoa Hovo Grande 0 0
Ci6naoa La Hormiqa 2
Ci6naqa La Caimanera 11 0.037
Ci6naqa Zapatosa 10 0.00067
Caiio louana 0 0
Ci6naoa Guarumal 0 0
Ci6naoa Andres Martinez 0 0
Cano In6sica 0.018
Rio Cesar o.o21
Arrovo Hondo 5 0.16
Erazo de Mompos 0.0056
Brazo Paoaval 0 0
Rio Magdalena (En Banco-
Paoaval)

0 0

Ci6naoa Chilloa 41 0.0051
Ci€naqa Palomeque '11 o.o'144
Ci6naqa Palenquillo 9 o.o29
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Ci6naoa Carabali 14 0.053
Cario Carabali 1 o.0243
Cienaqa Maria La Baia 0 0
Cario Correa 11 0.0803
Canal Oel Dioue 0.0091
Ci6naoa Aouas Claras 31 o.0257
Cienaoa Zazal 3 0.0083
Ci6naoa Matuva 17 0.03
Ci6naoa Capote o.00254
Ci6naqa Tupe 0.00445
Ci6naoa Malena 10 0.000497
Ci6naqa La Luisa 0.0545
Ci6naoa La Ceiba 2 0.00288
Cafro El Chuchal 0 0
TOTAL 676

Rio Atrato 16
Rio Truand6 70
Canal Esteban l o

Rio Chintado 20
Ouebrada TaDaral
Cienaqa La Honda 28
Cienaoa La Ric€ 13
Ci6naqa Tumarad6
Ci6naqa La Grande 5'l
TOTAL 254 0.1057

Como puede apreciarse C. c. fuscus. presenta valores ds densidad muy
variables; €stos oscilan entre 0.0 ind/ha hasta 200 ind/ha.

En el 99.93% de la superficie censada la densidad oscila entre 0 y 1.46 ind/ha.
Los valores mas altos de densidad, para esta porci6n del area, se encuentran
en los cuerpos de agua de la cuenca del Magdalena Medio, el Cauca y el Alto
Magdalena.

Son comparativamente mas bajas las densidades observadas en las cuencas
del Bajo Magdalena y El Canal del Dique.

La poblaci6n total para las 36419.3 hectareas evaluadas en el 6rea Magdalena
Cauca es de 676 ej€mplares.

40



En la cuenca del Atrato, en 2280 hedereas muestreadas, se enconlraron 254
ejemplares de C. c. fuscus lo cual representa una densidad 2.2 veces superior
a la estimada para Magdalena Cauca.

Los histogramas de distribuci6n de las poblaciones de la especie en clases de
tamaio, (Gr6ficas 3 a 5) indican que todas las poblaciones presentes en todas
las ereas hidrograficas estudiadas se hallan en desequilibrio.

Es de especial importancia el caso de la cuenca del Alto Magdalena donde la
poblaci6n encontrada se puede catalogar de muy explotada, pero donde
ademes de los fen6menos de caza ilegal es notoria la perdida de habitat como
causa de las bajas densidad y abundancia.

ll tv
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GRAFICA 3.- Distribuci6n en clases de tamafro de la poblaci6n de C.c
fuscus en la cuenca del Alto Magdalena (n=219; solo ojos 41%). Censo
1994-1995
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GRAFICA 4.- Distribuct6n en clases de tamafio
tuscus en la cuenca del Medio Magdalena (n=141;
1994-1995.

de la poblaci6n de C.c.
sofo ojos =220/.1. Censo
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GRAFICA 5.- Distribuci6n en clases de tamaio de la poblaci6n de Cc
fuscus en el Canal del Dique (Cuenca de la Costa) (n='l'12; solo ojos=1s%).
Censo '1994-'1995.



1.3.5.- Ca i ma n c rocod i I u s c rocod i I u s.

Bonilla y Barahona (1995) y Naranjo (1995) contaron durante el censo de 1994-
95 un tolal de 2'133 eiemplares de esla especie en 4727 hectSreas de las
cuencas del Casanare y Guaviare lnhida y 8156.1 hedereas de cuerpos de
agua en el Amazonas.

En la labla 9 se regislran los valores absolutos de animales contados asi como
la densidad calculada para los diferentes sitios de muestreo.

Los lugares en que las poblaciones de C.c.crocodilus est5n mas concentradas
manteniendo n0meros apreciables de individuos corresponden a los rlos Ele -
Cravo Norte de la cuenca del Casanare y el Lago El Muneco en la del Rio
Apaporis.

TABLA 9.- Nrimero totaf y densidad de Caiman crocodilus crocodilus. Cenao
en ereas hidrogreticas del Orinoco y Amazonas. 1994-1995.

PUNTOS DE MUESTREO
INDIVIDUOS
OBSERVAD

os
DENSIDAO

Rio Ele-Cravo Norte 3.820
Rio Guaviars-lnirida 506 0.172
Rio Inirida 279
Rio Putumavo a2 0.035
Rio Curilla 30 0.220
Rio Caucara 0.120
Ouebrada La Pava 't4 0.140
Laouna La Pava 't4 0.095
Cocha Yarinas 0.030
Esteracocha 21 o.129
Sunichocha o? 0.500
Rio Caqueta 't47 0.450
Rio Bumelo 20 o.220
Rio Caqu6n 25 0.400
Laoo El Mosm 91 2.600
Rio Amazonas 0.014
Quebrada Pichuna 0.050
Quebrada Matamata 5 0.086
Rio Atacuari 7 0.120
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Rio Loretayacu 22 0.040
Rio Amacavacu 0.010
Rio Borahuazu 12 0.053
El Soco 32 1.030
lslas Colombia 24 0.5 '10
Pozo Cacharama 14 1.270
Laqo TaraDoto 6 0.064
Laoo Garzachocha '13 0.400
TOTAL 2133

En la cuenca del Rio Putumayo la densidad de C. c. crocodilus es de 0.0854
ind /ha.

El histograma de distribuci6n de C. c. crocodilus para la cuenca del Casanare
indica que la poblaci6n no ha sido explotada por ?aza ilegal. sin embargo no es
clara la condici6n de equilibrio ya que se presenta un poco usual 35% de
individuos de la clase lV. (GrSfica 6).

tr It lv
CLASES

GRAFICA 6.- Distribuci6n en clases de tamaio de la poblaci6n de C.c
crocodilus en los rios Ele-Cravo Norte de la Cuenca del Casanare (n=627;
solo ojos 74016). Censo 1994-1995.

Los histogramas de distribuci6n por clases de tamaffo de los cuerpos de agua
muestreados en las cuencas de los rios Guaviare, Inirida, Putumayo, Alto
Caqueta, Apapods, Cagu6n y Amazonas indican que las poblaciones han sido
explotadas (Grafica 7).
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En los sistemas hidricos del Caqueta y Putumayo las poblaciones aunque
explotadas presentan una mejor situacj6n en cuanto a su eslructura
demogr6fica, con una buena perspectiva de llegar al equilibrio.

I

GRAFICA 7.- Distdbuci6n
crocodilus en las cuencas
=69%), Censo 1994-1995.

Il
CLASES
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de

clases de tamafio de la
los Rios Guaviare-lnirida

poblaci6n de Cc.
(n=i25; solo ojos

CLASES

GRAFICA 8.- Distribuci6n en clases de tamafro ds la poblaci6n d€ Cc.
crocodilus en l.cuenca Rio Caqueta (n=.185; solo ojos =35.2%1. Censo i994-
1995.
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C. c. crocodilus es la subespecie mas abundante en Colombia. Aunque la
poblaci6n estudiada en el Cesanare presenta adecuados valores de abundancia
y densidad asi como una buena distribuci6n demografica, es claro que las
restantes poblaciones distan de presentar condiciones tan deseables.

1.3.6.- Caiman crccodilus chiapasius

En el oresente estudio se circunscribe esta subespecie ai Area HidrogrSfica del
Pacifico.

Ourante el censo 1994-95 Naranjo (1995) encontr6 78 ejemplares de esta
subespecie en 1459.9 heciareas de cuerpos de agua muestreados en las
cuencas de los rios San Juan, Patia y Mira. (Tabla 10)

TABLA 10.- Nfmero total y densidad de Caiman crocodilus chiapasius.
Censo en el Area Hidrogr6fica del Pacifico 1994-1995.

PUNTOS OE MUESTREO
INDIVIDUOS

OBSERVADOS DENSIDAD
Laouna Chimbusa 0.160
Laouna El Trueno 4 0.130
Laouna de Piri 0.5'10
Estero de Teran 0 0.000
Estero Chontal 0.330
Estero Guabal 'l 0.004
Estero Sanoumba 0.001
Estero louanero 7 0.026
Rio Calima 1 0.004
Quebrada La lsla 5 0.016
Pozo Palestina 1 0.004
Estero San Nicolas 5 0.019
Estero La Paila 0 0.000
Estero Maiaqual 0 0.000
Rio Munoid6 0 0.000
Rio Tooorona 0 0.000
TOTAL

-74

Tal como se aprecia, el41Vo de los individuos encontrados ocupan la Laguna El
Piri en la cuenca del Patia, en la cual cada ejemplar ocupa dc hect6reas de
cuerpo oe agua.
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El restante 59% de los ejemplares contados se encuentran en 10 cuerpos de
agua, en n0meros que van de 1 a 9 ejemplares con una densidad media de
0.069 incuha (Rango de 0.001 a 0.16). Esta indica que se encuentra un eJemplar
oor cada catorce hect6reas de suDerficie acuatica.

1.3.7.- P aleos u c h us pal peb ros u s.

Durante el censo 1994-95, Naranjo ('1995) encontr6 4'1 ejemplares dE P.
palpebrosus en cinco rios del Area hidrogr6fica del Amazonas. Bonilla y
Barahona (1995) no registran ning0n ejemplar de esta especie en los rios Ele-
Cravo Norle. aunque Medem indica su existencia en Ca6o Lim6n de la cuenca
del Casanare. La dislribuci6n de los ejemplares aparece en la tabla 11, en la
que se expresa la densidad calculada (indkm.).

TABLA 11.- Numero total y densidad de Paleosuchus palpebrosus. Cen3o
en el Area Hidrografica del Orinoco y Amazonas. 1994-1995.

PUNTOS DE MUESTREO
INDIVIDUOS

OBSERVADOS
DENSIDAD

ind/Km.
Rio Putumavo 6 0.510
R[o Caoueta 0.550
Laoo El Mufieco 18 0.340
Rio Loretovacu 6 0.160
Rio Amacavacu 0.080
TOTAL 41

En la cuenca del Putumayo P.palpebrosus constituye el 5.50/6 de la poblaci6n,
encontrSndose un ejemplar por cada 10 Km. de rio muestreado.

En la cuenca del Alto Caqueta P.palpebrosus constituye el 4.80/6 de la
ooblaci6n.

Se encuentra un ejemplar por cada 1.8 Km. en el Caquela, o por cada 2.9 km.
en el Apaporis (Lago El Muieco).

En la cuenc€ del Amazonas P,palpebrosus se hallo en los rios Loretoyacu y
Amacayacu.

Considerando que P.parpebrosus no es normalmente objeto de caza comercial,
ocasionalmente de subsistencia, y dada la relativa baja densidad ds la especie
no se discu{re la estructura demogrAfica de las poblaciones censadas.



5.3.8.- Pa leos u c h us trigonatu s.

Naranjo(1995) hallo 186 ejemplares de P.trigonatus durante el censo 1994-95,
cuya distribuci6n aparece en la tabla 12, junto con el estimalivo de densidad.

TABLA 12.- Nrimero total y densidad de Paleosuchus trigonatus. Censo en
el Area Hidrogrefica del Amazonas- 1994-1995.

En la cuenca del Putumayo la especie esta presente en el rio Caucaya. En este
rio tiene una alta densidad, encontrandose 3.6 ejemplares en cada kilometro
evaluado.

P. trigonatus esla ausente en el Cagu6n, tal como lo habia registrado Medem
(1981). La especie, de otro lado, constituye el 100% de la poblaci6n de
crocodilidos censados en elApaporis y en el Capanj.

Finalmente en la cuenca del Amazonas solo se encontr6 en la ouebrada
Matamata un ejemplar de la especie

6.. CONCLUSIONES Y RECOMENDACIONES.

La caracteristica comun entre las poblaciones de crocodileos evaluadas
durante 1994 - 1995 es la fragmentaci6n. De todas las especies se encuentran
a lo sumo pequeffos grupos de ejemplares aislados, muy esparcidos; son
comunes los individuos solitarios. En muy contados puntos de muestreo se
encontraron nUcleos numerosos de animales con una adecuada estructura
demogr6fica.

PUNTOS DE MUESTREO
INDIVIDUOS

OBSERVADOS
DENSIDAD

ind/Km.
Rio Caucava 25 3.60
Rio Caqueta 1.50
R[o Bemardo 14 0.48
Rio Apaporis 80
CaparU 3 0.61
El Muieco 38 o.73
Quebrada Matamata 0.34
TOTAL 186



Es recomendable continuar monitoreando el nicleo de C' intermedius a lin de
detectar su tendencia demogr6fica. Tambi6n es recomendable el desarrollar
busouedas similares a la realizada con C' intermedius para C. acutus'

Tanto para C. acutus como para C. inlermedius es conveniente el
fortalecimiento de los centros de reproducci6n en condiciones controladas ya

existentes o el montaje de nuevos. En este sentido las granlas que operan
aclualmente a nivel experimental se podrian incluir dentro del esquema de
producci6n. El principal objetivo al estructurar esta estrategia es el de contar
con poblaciones numerica y gen6ticsmente adecuadas para iniciar programas
de reintroducci6n en lugares donde las condiciones ambientales, sociales y

econ6micas lo permitan.

La destrucci6n del hebikt o su reducci6n es un fen6meno que claramente
explica la ausencia de ejemplares en areas determinadas, unido a la caceria de
subsistencia, la caza ilegaly de alguna manera la caceria de fomento
Con la coniinuidad de los programas de monitoreo de estas y otras poblaciones
se podr6 determinar con precisi6n la tendencia demografica de 6stas La
informaci6n que de €stos se obtenga permitira planiflcar de manera adecuaoa
las polilicas y programas a seguir para cada especie y para cada poblacion
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ABSTRACT

Noways, the need the eatu8l distribution and abundalcc of wjld populations and io make a
suslainablc use of crocodil€s and alligators in Mexioo hrvg rnade thc Ministry of EnvioDrucnl,
Natural Resourc€s and Fisherjes (Sccrctaria de Medio Ambiente, Re,cursos Natr.r|ales y Pcsca.
SnMARNAP), trough the N&tiooal Institule of Ecology (Instjruto Nacional dc Ecologia, INE) to
eslablish coordinated effolls amoDg federal an stale instdulioDs, acadenric inslitulrons, noo-
govemntenlal ol3anizelions and private ftruldatioos, as well as internatioml lbundations. to design
and ilDpieulcnt a sttslegy that can allow and makg surc to havc I rlltional exp]ollalion of
clocodiles 8nd alligators as a renowablc lesourcc, and this could translate into a bclter lile the
human com unitics that sr€ intimately relalcd to this resource.

In lhis way, it was slructur€d thc National Plan for corlscrvstion, Research Marnagcnl€ll( altd
Sustaioable Usc ofcro€odile and Alligator, whish has as a primary goal to develoP such a stratcgy
qnd to involve all interestcd people from thos€ orgazations (fedcral, stst9, municipal oliiccs frolrt
the govenuncnt, ac8dcrnic instilutioN, non-govemme lal orgenizrtiqns, fishcfs cooperatives,
landowners and tiets workers, produccrs, ctc.) in this projcct, and make surc rheir Prnisipfliotr
tskes place in thc aorrespondirg rcalm ofanyone: henccc this Plan takes rhon , me/iltm ald largc
lcrm goals into account, having as a frame for sction feir big prograrns: lhe Resouroe, lhe
Habitat, The Uscrs and Sustainablc Use. At this timc 16 offices, acadcnlic insti(Lrlions and civil
organizations participate in this Plan, with 37 rcseatchers i|cluding particulat produlcrs atld lwo
coopefativc societies.

Ammong lhe elibns of this Plan, it has been devclopcd also the control on1 nlonsqrine
mechaoisms ofthe Productive Units (Criaderos), as well as the prototpe ofs projcot for a MexioaD
Olticial Norm (NOM) tha! is going to establish thc specificadonr snd prooedures 10 lollow in
ordgr lo .egister, control snd monitornig this p.oductive uoils AJso, il is elabolaling an uP to datc
Directory of ilstittttions and lesearchqs that actually work with the resource, And bas been
cr%ted the National Association fior the Conservation and Research fot Ctocodilcs (a Civil
Associatiofl).

53



RtrSUMI;N

Actuslmente, la ncccsidad dp conocer ls distribuci6n y abundancia rcal de las pobiacloDes

silvcstres y la dc rcaiizir un uso sustctrlaDlc de los cocodlilos y cainlen en Mlxico' han lleYado I la

seoretaria dc Medio Anrbicolc, Recursos Nsturales y lesca (sF:MARNAI)-a tlavds del lNtilulo

N"d"".i a" t""i"gra 
" "stabtocc. 

csfu""os 
"ourdinados 

entrc lnslitucioncs !'edcralcs y EslalEles'

Acaddmicas, ONGis e inicistiva privacia, asi como con instnncias intcrnacionolcs; psra diseiar e

impl€menlar una €slntcgta quc peu ru y aseSurc tcaliz{r * 
1Pt"*:h"111: 

racional de los

cocodrilos y csimdn comg un rccluso Dal;ral ri'ovablc y quc esto se vea reflejado en mcjor n've'

devidadelascontunidtdesquoscencuenitar|i l l | iDanrentele]a|i ionladasco|elrecurso'

De esta manera se estructuto el "Plan Nacional para la Conservaci6n' Ilvestigncion' M8[cjo y Uso

i*rcniuoi" de los cocodrilos y cl caiman,,, el quat oontcrnpls conro objetivo pnn.ipal el

dcsa[ollar una estrategis que involucre a todos los ifltcrcsados en €stos organismos (olicinas

i"Jr.r.-r, .i 
"iit 

y iunicipates de Sobietro, Insti(uciones acad€micas' 
-oNG's' 

grupos de

pcscadores, eiidatarios y campesrnos, pequenos propietai::/ ot"df :Y:-tl-l^que 
su particiPacion

sea el durbito que a ordu rno 
"orr"rpoilJu 

po; lo cual cl Pla'i oontonpia,rletas:l-1"^tll Tf.3li
y l8r8,o plazo, te;iendo oonlo marco dc accion cuatro I'randes prograDlss tltecursor Er rrdult4L

l;;;;"il y Uso Sustentablc. Actualmente panicipan en estc.Plsn 16 depenclercras e

instituciones uauddtir", y civilcs, 3? investigadorcs inoluyendo a productores Particulares y dos

sociedades coopcralivas.

Dentro de loi csfucEos dc este Plan oe han dcsarrolllclo tambicn los mecanismos de control y

seguimienro de las Uniciadcs oe rrooucciOn iCtiadc'os.1 *: t:t-: 
"l^1lt:ryyocto 

de Norma

Olicial nrexisana quc cslsbleca Ias especificacioncs y procedimicntos para el registro' co rol,y

"g"l;L; 
d. bs unidodcs de prodLrccion, ademAs sc csta elabor"lq: Yi-1111t"" 

actualizado

de instiluciones c invcstigudor"s que traoaian con el recurso y '" 
"teo 

l8 Asociaci6n Nacional para

la Conscrvaci6n d Irrvestigaqi6n do los Cocodrilos, A C
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In t roducc i6n

Durarlte las lrltimas dos dicadas, cl inter'es hacia los cocodrilos y el cainrin en M6xico se ha vjsto
itrcrene[tado considcrableurellc pof dos razonis ltnda[lentales. Ia conseNaci6D de las esPeo;es y
el aprovechamiento sustentable dcl rccurso.

Err el pasado la explotaqion dc diversa$ espeoies de oooodrilos fepreselto una aotividad €con6mlca
reievalle en algunas regiooes dcl nrundo. Sin eitbarBo, debido a la exrraocitin desntedida a la que
se v ie ron  su le ros ,  l8de las : lespec ieshoyer )d idseer lcuer r t rananrcr razadas

Mi\ioo rlo foc la cxc€pcrdn, y es etl los aios ci cuclrlas qu€ sc iliciao los Prilllelos csfucrzos de
consc.aci6n para sus espccies Crucodylus noreldii' Clotoill'lus tlcutns y Cainan t:rttcodilts

fuscus. A,1a feolta podenos vet los plirllcros rcsulrados de eslos esl'{rerzos' ya que cor) la

corlstrucci6n de Sranjss, estos orgallisrros se han rcproduoido cxitolalllelltc

Si bien es oreno que a la fesha 5c desconooe el estado qu€ guardan ias Poblacionss sdveslres cn la
mayoria de los Estados donde habitan estos reptilcs, tsmbiin es cie(o que gxiste en la actualidid
un esfuerzo cientifioo imponante para generar esle tipo de inlbrmaci6n en diferentes regiones del
pais (Jalisco, Chiapas, l abasco, Yuaatin y Quintana Roo, entre otros).

Por otra pane, al igual que en otros paises, la recuperacioo de las poblacioncs silve$tres y la

fsctibilidad d€ desanollar una importante actividad econ6mica ahededor de los cocodrilos, sc

plantea como uns dcmanda inaplazablc para desalrollar una cstratcgis dc Consqvacion, MancjQ'
AprovechaDriento e lnvestiBaoidn de Cooodfi]os y Cain6rr en Mexioo .

lnter nalional nrentc las cspesics dc uocodlilos rcxica os sc eocuerltl l ubic&d{$ co ol ep€ndic' I y
ll de la Convenci6n sobre cl Comcraio lnternacional dc Espeoies Amenazadas de Flora y iauna
Silvcslres (CI'I'ES), y en el libro rojo de la Ljl(lN, son considerados como en peligro de exti cjli '

En la actualidad, la necesidad de canocer la distribuci6n y abundancia real de sus poblacrones y la

necesidad de llcvar a cabo un uso sustentable del recurso €n Mexico, ha llevado a la Sccretarla clel

Medio Ambient€ Recursos Nalurales y Pesca (Sf:MAItNAP) a cstablecer esfuerzos coordinados
ent.e las inslituciones fedcralgs y cstatalcs, con instittlcioncs acadimicas, ONG'S e iniciativa
privada, asi codro instancias irrternicionales, parir diseflar e illlple[lenlar una cstr4tsgia quc PcnlliLa
y asegure lu or.roserva<.:ion, la invcstigaci6n, sl nranejo y el uso sustentable de los cooodrilos y el
caindn en Mdxico.

Coolo pafle de ests estralegia, a la vez de apfoveohar el esfuerz-o y la experi€nqia acumulada de
los iltitnos ouarcnta Eflos, sc ha creado cn el surcstc mcxicano utr Ccotro de Invostigscid! para ]a
Consen'aci6n dc Espccics Amcoazadas (CICLA). En dicho Centro se desarrolla una pane de la
ilvestiSacion bisica y aplicada sobre diversos aspectos dc los cogodrilos quc habitan en nuestro
pals.

Hoy gtacias a l8 sum& de voluntEdes politicEs, esfu€lzos acaddmicos e interds Por el valor de estas

cspecies, sc presenta el Plsn pff8 la Conscrvgci6n' Msncjo, Invcsligrci6n y Uso rustcDtablc
de los Cocodrilor y el Csimin.



A n t c c c l l c t l t c s

l incc algutos nrlus, MGxico colrtnba con ul l l  fucl)tc de ingrcsos dc rclnl iva i l t lPoflancrn'

prirtcipal irrcrrte pula l<ls habitantcs dc los cstados costeros i lclrrycndo anrbos l i toralcs' dsto crt por

ia cxpl(rtacir-,n , je picl dc cocodli lo. At igual qtrc c otl ls rcgioncs dcl rrnrndo cstn afl ividaJ dccay6

dcbido al dcsccnso. dc las poblnoioncs si lvcstrcs.

Antc csln situacioll cl 0,-rbicrno Federal dcclar'a cl| vcda pcrnlane tc al rccurso y Potrc en tnarclla

(listintos pfogta0las de consewuci6n y rcproduccion de cocodrilos en Carnpeche, Tabasco,

ChiaDas, Oax:lqir, asirnisnro, Gobicrnos dc los Estados' cono Colinta iaorbi in se rncorPolan d

dicha estralegia.

l)c,nn|cra ndicional los Gobicl os Federal, l l5talal y Mull icipal (cn i  gunos c'rsos) han dectetrdo

v:rr ias irrcas r)aluralcs prolcgidas, corlro ura iorpotlantc sripcfj icic dol htbit l t  ParA cslos

()rg r ir irK)s c(nlx) parte conrPoncntc ( lc la l l iot l ivcrsid|td cn Mixico'

A finirlsl' (lc la dicada dc los 60's y p.incipios 11i: l()5 70's, cl lilslituto Mexicnno para ia

(jonscfr'aci6n dc los Recursos Naturales 0MF:IINAR), cn cottjLrrlto con el apoyo dcl Fondo

Mundial para l! Vi(la Silvestre (WWl;) apoyan cl dcsarrollo de dos irrvestigacioncs a nivel rlncional

co'r rctcrcuciott ctt los cocodrilianos lncii;anos, estas ollras I "llirllogia c Intpoltancia Econirnrica

dc los Cocodfilos Mexicanos", de Manuel Gtrzmin Arroyo, y "l-os Crocodylia dc Mixico'cstudio

colrparativo" del Prol'esor Migucl Alvarcz dcl 'l'o|'o, han y siguen siendo texros bisicos de

consrrl t i t  Ditr i t  lc 's intcrtsitdos en cste Snlpo de Reptrlcs.

Pol olra pnrte, cD el cn(endido que la conservaci6n debe cstllr vinculada con las medidas

dcstiradas ̂ satisfacer los recluisitos econ6nrioos de la socicdad a corto plnzo, y que s6lo el

desarrcllo es capaz de torrtper el oirculo vici,iso (lc la Pobtcza (luc caosa cl d€t€lioro ecologico' cl

(:ual a nt vcz .a;sa n)is PobrcTa; cl ( jobic.r lo l icdor al a rrtediados de la dlclda dc los 80's csti l lNla

cl cstablecinrieoto r.ie Criacleros lntcnsivos (lc Cocodriios' colllo utla alterlntiva Para gcncrat

lilemes de emlle() y divisas en las regiones tluc eilin intctcsadas cn dcsarrollr esta ar:tividad Una

vcz irnplcrncntaclos los c|iaclcros' ta t'ederaci6n se ha encargado cle genernr una rrornratividad de

vigi lani ia, control y scguirrr icnto dc cl ichas inicirrt ivas' con el l ln de asegurar un adccuado

aD r ovcchanlic n to y uso sustcotablc dcl rccurso.

Jnrrrbidn los csftrctzos intc|. |r0cionalcs corrlo cl dcl C(rpo de l ispecinl istas dc L-ocudri los dc le

tJnrrjn Internaoicrnal pnrl la conservacir5n de 1A Nl(LtrTleza (lJlcN), han Pcrmitido rlue lir

Fediracion c,.rente con unn tlornrativid{d clara y cton krs procedinricntos de vigilanc;i ncccsn(los

para In consetvacir.in de Ior coca(ldlos y cl cnirnin en lr'lixico

' l inDirrdo cotrro rcl l fcl lcia ln sit !raci ' i rr aclrt i i l  r lrrc grar t lan Ins r"r lrct:;cs Jc cocoiI r los y cnlmilncs cn

Vr,i* i".  ̂  f , ,  r lr tgt dc cuArcola l i los dc lrabrr ' jo, l ' l  lnsti tuto Nircionnl dc l :@l')uia' a lravcs dc stt

l l iLcccion Ocrrcial dc Vida Silves(re' se ha t laio a l t  tnrcirdc irt lplenlcrt lnr el Pl i t l  Ntcio alpTr' l

i"  Cu,,ro*r.;Ou, t vcstig, lci6n, Mnrrcio y l ' lso Srrslcn(l l t lc <l c los Cocorl r i los y cl Cainr: in'
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Problamitica

Los cooodnios. han existido dcsdc hacc 2oo milloDcs de aios, Inucho mis riemPo quc los

mamiferos, pgro ahora 6stos esl{n dcsapateciendo en cantidades alannantes D€ las 2l esPectes de

cocodrilos, 18 estin amenazadas de extincion disminuyendo considcrablent'ntc sus poblaciones

sllvestlcs.

AJgunas espccrcs, oomo el aligator ̂r^eicano Alligstor missitsippiensis, p6rccen esl8r fuera de
peligro debido a medidas estrictas de conservaci6n, algunas olras sobrcviven principalmcnte en
parques nacionales, dre{s dc reserva, o en estaciones de reproducci6n l'lsto es cl€Ilo pata los
cocodrilos de hocico delgado de Africa y Asia, el cooodrilo de agua salada de Austrslia y Surcste
de Asia, el cainl6n rregro y el cocodrilo del Orinoco en Sudanli.ica, cl lagano ohino, el cocodrilo
de Sianr y orss especies.

La dcstrucci6n del hsbitst es uno dc los principalcs fegtores pata la dismi ucion de los cocodrilos,
cada afro un mayor nfmero d. dreas de reproduc4i6n son transformadas, tales como los pantanos
y cienegas, Ios rios, esrlrarios y la vegeteci6n .ibercia. Hay que aiadir la captura ilegal de las
coorunjdades ruralcs naiivas, asi como tambiin los oazadores profcsional€s. Una gran caDtidad de
estos anirnales esldn siendo caDturados debido a su aho vaior eu el orercado.

La caccria excesiva tiene ur efccto devastodor en las poblaciones de cocodriios porque sLr
dislribucion de edadcs se asemeja a una pir6mide.un nfmcro pgquef,o de aninEles reproducrores
domlfla 8 un gr&n nimero dc juveniles y crias, donde ls mayoris de istos nunca alcanza a
sobrevivir hasta la maduroz scxunl.

Le.reouperacion de las poblacioncs silvgstrcs dc cocoddlos es muy lenta, ya que para la mayoria
de las especieq las hembras alcsnzan ls madurez sexual en promedio a los g aios de edad
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lDrlloltaucilrl
I icondrtl ica

Actualrcnlc cxislc un ar)lt io mercado plra los pfodtlctos outenidos a p'(ir do cocodtilos' dcbido

a que posccn piclcs gricsas y durnblcs' l icnotl una gr'n dcDranda cn la..irrdusttia Pclclcrx
intcrlacional para la claboraci6n dc zapatos, bolsas' cin(trtorlcs, po{afolios y bil letcras' eDtrc olros

ptoductos En ltcnor cscala, la carllc dc cslos lepti lcs sc uli l iza como alinrcnto y cfl alqunos pai<cs

cs considcrada un platillo nluy 0preciedo

Para lcncr und visi6n glara dc la dcmanda inretracional dc eslc 'cctrrso se poedc scilalar (luc ln

producci60 munclial de pielcs de Cocodrilos dufantc 1993 ascilo en las 844,00? unidadcs (Diclcs

;nteras) destacando conio paiscs productores colonrbia' Eslados Unjdos, Vcnoztrela y Zitttbawe

ljxistc un interis crccicnlc ert l8 criaozs de cocodril ianos pol lo quc paises conro Argcnl;tra csli lrr

dando uo fucrle in1pulso a la actividad, Ls industda dcl Lagano ntrrcricatro ''llEatol

rli,lrissppieasis represorta en los Estados lJnidos uu ingreso dc altcdcdor de 30 milloncs dc

dOlarcs por ia venla dc pieles y subptoductos.

'l ambidn cabe dcsracar quc las granjas dc cocadrilisnos ticnen importanlcs hglcsos via lurjs lo ya

que rcPresenlan un grar atractivo turistico y son visitada$ Por rr)uchas Pcrsonos

En el arnlbito nacional quc los Pcleteros mexicanos i[)portar6D en 1995; 15,958 pieles dc

cocodrilianos esferando que poti t996 el consumo se il)cteinente su$lancialmcntc pucs In

tcndcncis asi lo indica.

Dentro de otros subproductos Provenicntes de los cocodrilianos y quc puedco- sel aploveclndgs

estdn los dienlcs clui son utilizados para elaborar collares y dijcs Las gl6ndrrlas dc altnizclc de

slgunas cspcoies iicnen polcncial Pars utilizarse en fornta de resinoides eD la iodustria de la

perfUmeria. Existe ademis urla Sran denranda de ctias dc coCodtilos para cl Conlcrcio du nlascotas

Desdc l97O alrededor dt 1.5 millones de pieles dc cocodrilos han etltrado al co lcrcru

intcrnacional anualmcn(e, dc dstos, slrcdedor del 759lo han sido de Cqhron cro'otlillrr, dc cstas

picles un ninrero signifioalivo cntra al contercio ql fornla ilcgal
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Ecol6gica

Desdc cste punto de visla, los oocodrilos dcsellrPeian un paPel de suma inlponatlcis Para el

equilibrio dc los ecosistenlas dondc habita,l. Co lo dePrcdador€$ intcrvienen en el conlrol de las

poblacioues dc otros eninrSlas. Incorporan tuliienles sl lllcdio acualiso a travds de la heces

prgducidas por 1a diEosli6n dc sltiolalcs tcrreslres, adenras manlienctr abiefios cSnalas qllc

comunican a ]os ouerpos dc agua En las zonas pantarrosas coDsrruyeD losas cilculares que

constituyen el inico rcfugio de la fauna acuitica duranrc la dpoca de sequia

Cultural

Enlrc las antiguns culturas llrexicanas, los azlcras uors!n)ian los huevos y la calnc dc AcuelzpaltI)
y tc atribuian a las visceras propicdades nrediciturles. Los rlrayas contirruamenlc asoclaron a [lzaln

Can Ain (nroostrr.ro cocodrilo dc la tierra) coll sill)bolos de fenilidad del agua y la riorfa,

scguramcnte lelian un proflrndo conocimicnto dcl Papcl ecologico de este recutso Actualnlenle

atgunos gfuPos i diSeoas como los lacandoncs consutllen la caine y los hllevos de este replrr,

PrcParan las picles con una lnez,cis a basc d€ o-orteza dc caQba y nangl€' ad€rrlis conocen con

detille su hisioria natural Por otra p8rte. enOaxaca consideraD al caitldn como cl protcctol dcl

Itupo, por lo cual lo respelan y lo vcnelar.

Ciertilica

Aclualrtnte exister) un sirnlirm€ro de esruclios lcalizidos all todas les especies del olden conlo

son: el oonooimiento del slatus y distrjbuci6n de los cooodrilisnos; taxonornia' Paleontologla'
ccologia, dinamica poblaciooal, ecologis en nidaoroncs, biotoSra, asPectos reprodltctlvos'

determinaci6o de se\o por temPerarur;; elologis, componamicnlo socisl , selcacidn lernal;

bioquimica y tisiologia iir vivtt, osmoregulacidnl canbio; de temperatura sobrc las frccucnoias

card'laca y respiratoria: aplicaciones bio;Cdicas; manejo y aproveohanricnto cn cautivelio y vida

sitvest.e, lilogenia y sistemAtica: lepidosis, ntuscularura, mo#ologia. cocvoluci6n' zoogeogtafia y

fisiologia, ciiogenltice, anelisis inmunoldgicos de ploteiras, digcstj6n de endonucleasas e

tcstticci6r dc ADN mitocondrial y ribolamal y 8en'tift do poblaciolles, €rrlr' otfos'

A nivel nlundial, todas )as investiSacioocs rcaliz.Rdas en los cocodrilos y afiDcs' tienen cotllo l etas

ia conseruacion'de las especies y-su h6bitat, procuraodo la continuidad a travds del dcntpo dentro

dc sus rangos de distri;uci6n acttlsl, incluyendo el aproveclBmiento y uso. susleatable y la

problcmatic-a hombre-cocodrilianos, lo cual e;dobs la imPonancia para los cienlillcos reahzar una

gran canorJz,,.l rle irrvcstigarioncs el difelentes ireas

Elr l&5 esPecies dc c'c'dnhanos Presentes cn Mixico exislen trabnjos' notas v oomentarios en

dilbrentcs dreas como son Jr4ll.t y distrlbucion, din8mica dc poblaciones' biologia reproducliva'

tisiologia, genetica y zoor€cnia, e; vidt stlvcslrc y cn cnutiverio Eslos trsbajos se han rerliz'do

po| investigado|es rlcxicarlos y €xtrnnjeros
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Dc las tfcs osP0liqs c Mcxico cl cocodrilo dc paDlarlg Crtteolylu:i r'r"-dl''lii cs lll csl)ccrc nrcJor

cstudiada, pa;r el que €xiste ct msyor ntrlliero dc illvcsti8acioles a difcrcncia de las otrns dos

csl)ccics. AdcnlAs dc Ia inrportancia por la cnlidld rlc la picl y el 6xito para rcproducirlo cn

cautivetio, Io quc parece haber infltrido cn cslo El C, acvluJ, cs cl scgundo cD ttabajos realizadcts

y por ultimo el Caizta n crocodylusfusew parr clcualcxiste menos i fomraci6n



--. EL PLAN PARA LA CONSIi.:RVACION,INVISTIGACION, MANLTO Y USO
SUSTENTABLI] I'E LOS COCODRU,OS Y EL CAIMAN SE CONTEMPLA COMO :

Objclivo General

?::T9ll"t una rstralegia de Conscrvaci6n, Investigeciol, Mancjo y Uso susrcntabtc psra los
Locoofllos y cl csimin, que involuoc a los difercntes sectores dc la Sociedad.



Objct ivos I ' r t l ic l |ht  ct

Contintrar los eslLrdios sobrc dis(t ibuci6n y hdbilat de los cooodritos cn las costas dcl ) 'aqi l lco'
( iol lo y Clr ibc Mcxicnno y dc Cainrin cn la Cosll  dol l ' lci f ieo

capacirar rccursos hunlarlos a nivcl l icrr ico y Ptofcsional '  Para cl cs(udior cotrscrvaciun'

mancjo y uso sustentable dc los cocodri los y cl ca'0)6rl 9rl  Mdxi{"o

Dctcaminar el estado actual de las pgblariolrcs silvcstres de los cocgdtilos y el oaiman cn cada uno

dc las rcgioncs dc Ia Rcpirbl ica Mexicarra ett ( |rc 5c clruuc!(rcn estos organismos dc nlal let i l

nalural

ldcnrificar' 1<-rs hrbitnts y/o pgl.'laoio ,Js cn cstado critico Parit las trcs cspccics y proponcl

refugios, santuarios y nranejo corno nrcdidas de Plotcscidn a las mismirs

Preparal y difundir un anlrlio prog|anta dc educacirin an)bieDial hacja todos los scclorcs dc la

sociccjatl relacionados gor las csPccics de ouoodrilos y cainancs cl cl pnis'

Flstablecer los convenios y gestioncs I nivcl iltcrnacional que garanljcell el uso sustentablc del

recurso.

vitrcular irsliruciorl€s cicotifioas nscionalcs c il(crtuciooalcs ' asi como a la iriciativa ptivad:r y

scctor oficial a los frogfan)as y proycctos (lttc desattolle el I'lan

Iniciar ur: progr'anra dc tccuperacrr.rn r lc las poblaciones si lvestrcs €n su lugrr de origerr

OrganiTrf y lloflrlif urr prograrru de repr<lduoci6n en oautiverio del teourso Pgra lrdcslro pais

OrBaDiar y uoLrnar Lrrt pLrgt atna dc rrrartcjt l  r . lc las poblaciones si lvcsttes

Scntar las bases para iniciar en el mediano PlaTo el usg sustentgble dcl rcaurso en Mexico'

Revizar la l,egislaciol Afibicnlsl vigcnte y Proponer las lllodificaciones para el apl ovechanlicl)lo y

conscrvaci6n de los Cocod'ilos y cl Csirnlirr sn !ll nredio itlor{l

lnvolucrar a las corl l tr l idtdcs cn los ploglanras y Proycctos del I ' lan lJ' lra loglar su d€snrrul lo

soslcntablc del recurso.

fJar los littcarttien(os a wguir y respalllo a los Planes Estatales de Cotrscrvaci6n' lnveshgacroo'

Mlncjo y Uso Sustentablc dc los Coco(lilos y cl Caitrfr'
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Deserrollo y Alcnnccs del Ph'l

M6xioo, adem6s de una gran diversidad de recursos naturales, posee tambien una gran variedad

de culturas y maneras de vcr Jas cosas Desde esle punto de vista l8 problenl6tioa el rorno de los

cocodriios y caimanes es tambidn inflllenciada poi rnAs dc un fdctor donde sc puedc mencionar

entre otros al origen dtnico, las crecrcias religroias y el ntvel socioeconomico dc cada legion

Fs por esto que el Plan Nacional para la Conservaai6n, IllvcsliSaci6o y Uso Suslcrtnble de los

Coiodrilos y it Caim6n, deber6 scr un jnstrumenro dinimico que se adccue a las caractellst'oas de

cada uno de los estados de la Reprirblica El Pln|r , prevd lres tases dc desarrollo: a corto' meolano

y l8rgo pl8zo.

Asinismo contempla la implemcntaci6n dc sgaiones simultidteas qu€ son gompledcntarios enlrc si

y que conforme a sus auanies ir6n proporcionando las bases para iniciar l8s acoioncs subsecucntcs

en el dessrrollo de las fases de mcdiano y Isrgo Plazo.

Algunas de sus acciones ya presen(sn un avance substaocial y en algunos oasos se cuenla con

reirlta,lus con"rctos, como ejcrnplo de esto, es el oonocifiienlo de la biologia de las esPecics' los

programas de reproducci6n en cautiverio, normatividad y protecci6n d€l hlbitat' entrc oros

Ademds de ia conscrvaci6n y de la generaci6n del conocimiento cientlfico, con el Plan so prevec et

rprovechsmiento de los organlsmos confinados que se han reprodttcido con cxito por afrris' asi

como la infraeslructura instalada, gubernamentai y privacla, para rcglizar un aprovechamirnto

comercial en el corto plazo y preparar las regulacioDes y lnetodologia que Permital eD el fut ro cl

uso sustemnble de las Poblaciones silvcstres

En el futuro la aplicsci6n del paquete recnol6gico del cuitivo de €stos anirnales, Protuovcre erl

algunos de los cstidos de la Repibtica, cl uso de tictrss no aptas para &ctividsd€s agropetuadas y

el-desarrollo de una imponan(g actividad economica alredcdor rle los cocodrilos v cl caitr{n

Todas estas acciones eslin coltanrPladas y conlorlnan 4 graDdes pro8raftas:

Definisidtr de nttodos dc
rnonitoreo Y mooclos

Dcacrminar cl .srado .ctual
dr las loblacioncs:
8) Mancjo Ptodtlclivo
b) Neccaidadc6 dc
consewaci6n i6 litu

Estudios Bilsicos
Esll|dios AulooaoldBicos
Esurdjos Si ccol6grcos

Blnc-o de Intonnacj6o EcologhEl Recurso

InvcsliSeci6[ cuirnhln1lva

- Establaclmicdo dc 8rd'Uar
con comuridrdcs
- CoiNcstig.dotcs
rlctracron y spoyo
lloruniurio.

- Invcstiteciot sobrc
cxtcnSlonisno c
inrcgr&ion.
- Capocilcidll rl Pe.sonal
. Idgrnucidr y dituci6n

1.- Intagraci6n dc l€3
CorNni&d.s Localcr
2.. Productoaa6 no
Conr{nilarios.

Lps Usranos



Uso Sustcnta0tc l.- PrcdlCrciorl
2.- Mancjo dc poblacioncs

1.. Rrgisuo, lbflr'co$ y

. Coscrlas
- Cmnjas
. ,rdunrias

Diseilo c inplcttrcoFci6n
dc ecaioncsdc |erlcjo
oroducdvo dc mblaciolres,

DctcnuirFci6x dc cu0(a5
aollalqs dc volirnrcDcs dc
cxt .c€i6tr y rcSisno dc |l

Produc!ido.

Maocjo y nNritorco dc lt's
pobhcioncs

2.- Dclirnit3cidr\discno y
cstablccirnicrlo dc ANn.

- fustauruai6 dc l bilats.
. Formaci6n dc rcc1rrsos
nu ullos,
.ProSmnns dc mencjo co
ANP,

3.- Zoolccnia

Evaluaci6[ y discilo dc la
zootarnin dcl rccurso.

- Man al dc zoolecnia cn
criadcros.
- Marruol dc zootcltriu cn
ct|ao(das,

4.- Ecooo[ria

lllvcstigrlci6n sobrc
asPctaos aaon6nri(r)s.

1.. Ecooonrln:
. Cottlcacio lxcrior y €rtcrior
cstudios da fncribilidad
conrcrcial y nrcrcadco.
2.- CorNrcjo cxlcrior
1.. Mcrcado.

5.-Lcgal

Ravili6n t paopucstirs dc
adccudcion dc lcSislnci6r.

CooY?nios (Coordinacion
intcriostitlcioml

l.- Nom'llividad sottrc
h[bir1|lr.
2.- Nornulividld sobrc
u{roddlos.
3.- llorMrividld sobre
ulrid4dcs do producci6fl.
4.- NonrBlividad sobrc
conlt cio y ncrcBdo-
5..NoDrtatividad sobrc
Drarc;lic.

6.- Dil[si6rt dcl Plan
7.- Educircidr An$icn(al

Prolccto dc cducacidn
snrbic ill cn coflrunidades.

Prorcclo dc cdrrcrci,Ou
.mbicr|rl c|l cl Pais.

l|ltcSr aci6n dc los difctintcs
scclorcs crr la @nscrvlci6n,
cntcdirnionto y nutrcjo dr
loa cocodrilos.

E.- Evaluilciorl

Evaluaci6n y sc8uirrlicnto
Dcrnnncnlc dcl PInn-

RclroaliNoolaci0r dc h
cgluctum dal Platr l4l3 stls
posjbl€s nradifi olcjoocs.

6J



A5pcctoi Lcg{l€J

Mexico, preoaupado por sus recursos ntiturales elcva I rargn constitucional l8 protaocion v
conservaoi6n de los reoulsos natoreles como lo indica eo sus ar(iculos 21,2A y 32 El dominio
sobre eslos es inalienabte e imptescriptible y la exploraci6rr, el uso o el sprovechaniedto de los
tecursos naturales, por los panicularcs o por sor,iedades co sliluidas oonforn€ a las leycs, oo
podra realizarc€ siro mediantc congg$iones, otorg&d8s por los organisnros Subemanlentales
carrgspondiqttc$, dc acuerdg c las reglas y condioioncs que establezcan las leycs.

Por tales nrolivos 9n el aio de l95l se public6 18 l,cy Federal de Caza, elr doDde so da proteccidn
a la fauna silvestre y espcciffcsmcntc en lo r€hsio ado &l spr ovechauriento cincgctico y asi en sLr
capitulo II, srticulos 4,5,6 y 8, y en su capitulo Ill se Brca la neccsidad ale establecer l8s zonas de
las reservas nacionalcs y asimisnro detcrminar l8s vedas temporalcs o indcfinidas para la
rcpoblacion, propaSaci6o o rcfugio de Ia fauna silvcstrc y principalmente pata todas aqusllas
espccies que se encuentren en p€ligro dc cxtinci6n. E su capitulo VII nos indica 18 necesidad de
solicitar los permisos correspondie[tcs pars llevar a cabo el aprovcchamicnto cinegctico, para la
cuniduris, teneria y laxidcrfiia y tener un oontfol de istos

l)ebido a que no existia uDa Ley que dicra proteccion, conscrveoi6n y mdrcard los lipos de
aprovechsmiento posibles psra la flora y fauna silvesares en el ano de 1988 sc Public6 ld l,ey
General del Equilibrio !,.col6gico y Protecci6n al Ambientc, en la cual se marcq la prot€ccioo,
coNcrvBci6n y aprovech8miento racional de los rcoursos nattlralcs, en su titulo lI, capitulo III
articulo 79, 8{J, El, 82, 83, 84, 85, 86 y 8?; €st8blcce los crircrios para la proleooion y
aprovechaniento de la flora y faune silvcstre.

Con base en su articulo 36 s€ publica cn cl Diario olicial dc la Federacion el dla l7 de mayo de
1991, la Norrna Tecnica Ecol6gica NIE-PA-CRN-001/91 que detennina las cspcoics de Ilora y
fBuna silvestres, ierrestres y ecuiticas, raras, endinicas, amenazadas, cn pcliglo de exincion y

sujetas a protecci6n especial, siendo Ia p.imcra nornla en listar Ias especies en prligro de extilci6n'
posteriormenle en el aio 1994 se Publica la Norna Oficial Mexicana NOM-059-ECOL' 1994 que

deteflnina las especies y subcspecies de flora y liuna silves(tos, terresfes y scuitioas ell peliSro do
extinci6n, amcnazadas, raras y las sujetas a proteccj6n especial y que establecc cspccificecio0es

Para su protecclon Anteriormcntc, no se otorgabln pcni sos para un aprovechaNienlo de dichas
especies, co esta NOM-059-ECOL-1994 se pcrmite el aprovechamienlo del medio oal\iral
solanenle para obtener el materiel parental para ls formaci6n dc Unidiidcs dc Ptoducci6n

Tambi€n se cuenta con dos acucrdos para la Protecci6n y sprovechamicnto de los lecutsos
natutales como es el caso dcl Acuerdo Pot el cual se Establece el Calendario Cioc8'itico. y cl

Acucrdo por el que se Establece el Cslendatio p&rs l& Capturs, Tr8nspone y Aprovlclulluclllo
rsqional de Avcs Canoras y de Omato, Ios cualcs son revisados y actual zados o8da aio' eo donde
participan la iniciativa privadr, olSsnismoi oo Subcrnamentales, organizadotcs cincgdticos,
asociaciones civiles. enlte otras: tanto a dvcl estatal coltto Daoional

Ante l& ncoesidad de cootlolsr el trdtico y comercio ilegel que se ha venido dando con nuestra

flora y lluna silvcsre, Mdxico sc adhiere en el 8io dc 1992 a l& Convenci6n sobre el coll)ercro
Intcrnaoional de Fauna y Flora Silvestrcs (CIl ES).
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Asinrismo, prcocupar.lo por la oooscryaclon dc i()s tecorsos nalurSlcs, Mdxico fortnn pafte oc

Coovenios inte,nacionales, conrg cs cl caso clc la Convcnoirln Intcruacignal dc Lucha contta la

Dcsertificaci6n , con 18 cuhl se iDtcrcautbian cxpcricncias cotl otros paiscs en la nlEtcna; coll cl

Convcoio t(olnlivo a los llunrcdSlcs dc Importanaia lntcroac'otlal, co este qttven|() se trcnErr

apoyos firrartcicros para la elaboraciort dc cstudios tdcnicos dc Conscftaci6tl dc los huttledales cn

n.reirro pais; coo cl Fondo para elMcdio ArnLic'(e Ctobal, sc cucnln co'' apoyo fi artciefo pata la

Irotcccio0 dc las irrca$ naturalcs protcgidas de alta Prigridad, con cl ConilC l riPdrtila ( C{nad' '

Lslados Ultidos - Itixioo ) sc maoejalt financiamicDtos pala la elahorlci(in dc estratcgias dc

reslauraci ixr y proteccion dc hurncdalcs; con el US rjsh and Wildl i fe Scrvicc sc btinda apoytr

finalciero para la corlervacion, msncjo y lltrovechanriento dc la biodiv€rsidad

Por otro lado, ha a<i<1uiri<lo conrproltrisos de coopcracion bilal€ral y mtlltilstcral eII materia d€

conseryaciolt d€ los rccursos mturales, conro es cl caso do la Convenci6n de la Biodivcrsidad con

la cusl se tiencn progrsmas dc consetuacion, informaci6 y aprovcohanlicnlo de la biodivelsidad,

en coordinaci6n con la Cortlisi{jn Nacionll para el Conocinliento y Uso de la Biodivetsidad'

L+gishci6u Nacional

Dcsdc 1910, sc cncucnlran antec€dentes tcgalcs en los que se nota la prcocupaci6o del legislador

por la consonr'aciol) dcl tccurso que sc ve atncDazado por la extcnsiva c ifracional captura de que

es oUelo

La Ley dc Aguas clel 13 de dicicmbrc dc l9l0 autorizfl al titular dcl l'od€r Ejecutivo Para cxPcclrr

uu rcglaflreoto sobrc pcsca y explohci(rn dc rccursos acuiiticos. Con basc clr ella, el 24 de

clicierribre dc 1923 se expiclc un acucrdo de la Seorctaria dc Agricultura y Fot)rcnto que establcce

"que la explot{cion i[nlo;erada gue se ha hccho de las distinhs esPecics dc lagartos que existerr en

el pais, hi da<to por rcsultado que disminuya considoBbletlente el ninrcro dc sniumlcs y que de

seguir asi sin tasa alguna esa explotaci6n p;o[to veldria la exlinoio0 dc lss especies, lo qle serla

un mal irepa|ablc quc se debe evitur"

I.a prirucra rucdida que sc 8dopt6, en consecuencia, firc dcctclar la ve1la parriiol, pernriticndo In

caza del laga(o solo cntre el lo. <le marzo y cl 30 de seplientbre dc coda aiio y cvi(an'lo quc Ii

actividtd se realizara entrc cl Io. de oclubre y cl tltirno dc fcbrcto

I'ostcfionne0te se dccrct6 la vcdf, total en'lanraulipas (1954); cu 1955 en Oaxaci.r; Veracruz y

YucatA irDl)usieron la vcda dcl fccurso elr l96l y cD 1970 sc dccteto la veda en toda la l icpriblica

Mcxicana

En el ourso dc csle proceso hubo orras disposiciones oricntsdas a e$lfilular la pfotcccton y

rcproducci6n del lag8rto, aitn cuando el desarrollo urbano e industrial del pais rcdujcron

uonsiderablefi)98lc cl rDcdio a rbicDts proDicio s los cocodrilos

Dc 1940 a 1945 funcion6 una cstscion rcpoblirdar|r dcl lagnrro cn Lagu0a vcrdc, Vctacnr4 y (]lD

rris cn lu Balra <lc Sucllia(c, Chiapir$.



En 1968, se iotegro el Program8 de !:studio de los cocodrilos Mexicanos' cn el oual participao ei

lnstitrtto Nacionil dc Invitigaciones Biol6gico'Pesqueras y el lnstiluto Mexicano de Rccursos

Nstulales Renov8bles. S. C. mediante un co-nvenio Sin Embargo' esta rlltinra instituci6n se retira

del programa en el iltimo trimestr€ d€ 1969.

A partir dc esa fecha, el programa sc desarrolla en conjunto por el Departlmento de vertebrados

de'Aguas Continentaies y el 
-de 

Piscicultura, dependencia dcl lnstituto Nscionsl de InvestiSaciores
Eiologico-Pcsquetas. E$lc progama es tusPendido en septicmbre de 19? I

En raz6n de ello, €l Gobierno de Tsbasco y la comisi6n del Grija.lva decidcn Prot€get ia espcoe

mediSnte la instalaci6n dc un crisdero de laganos, cuyo objetivo principal cs ptcservar la esPecle

A estc inte o han prose8uido otros con mayor o menor 6xito, pcro en fonna siglEda l-a
Sccretsria de Medio Ambiente Rccursos Natrrrales y Pesca ha establecido y opcra granjas en
Campechq Nayarit y Oaxoc..

Lcgkhci6o Intcrnecion.l

l,s reglamentscion interoacionai dcl comcrcio de pieles y ptoduclos proaedentcs dc animales
silvestrcs tiene importacig todn vez quc imPlic8 facilidades o impedimentos para i8 venta dc los
productos.

En el csso particulst d9los cocodrilos, al igual quc para la rnayoria de los snim cs silvestres, el
comercio intenacional se rigc por los reglamcntos dc ia CIT}.:S (Convenci6n Sobre cl Comcrcio
Intemacional de Especies Amenazadas de Fauna y Flora Silvestres), con sede cn Gincbra, suiza de
la cual son sig!\ificativos 130 palsca,

Dicho comercio inremacional de Ia flora y fauns silvestres, impons anualm€nlc milloncs de
d6lares, y es una de las causas de lE masiva dcsaparici6n de tdmerosas cspecies de animales v
plantEs I nivel mundial.

El constante moritoreo dcl comercio int€roecional que se reaii?,8 por medio dc esta Convenci6n,
pcrmite cooocer estatutos de las especics de llors y fauns silveslres a nivel mundial, y bassdos en
los records de com€rcio de cada pais pane llcvq es posible evaluar las poblacioncs dc cstas
especies y controlar el comcrcio qu€ 9c haga con ellas. Ya que se tienen antsiedentes sobrc ias
cantidEdcs de las diferentes espeaies quc se comercian en fomla legal csds sfio, quicn o quicncs lrs
expoftar\ quienes las imponan y las quc las re-exportan.

No se dcbc olvidar que la estrategia mundial para la consewaci6n y la comisi6u nlundial sobre cl
medio ambicnte y el dcsarrollo han idicsdo quc un desanollo sostfiiblc es esccrcial Pata el
ftturo de la humanidad y que la conservaci6n de la glsn variedad dcl Inundo natural es
fundametnal paaa estc desarfoilo. Dicho desarrollo signitica uso, y uso cs coderpio. y por Io
tsnto, la CITES, como organismo regulador del comercio de espccics silvcstres, cs un factor
impottantg cn cl proc€so del dcsarrollo Eosteniblo.



Gran partc dc lo5 paises nl icnlbfos l icncn nlercados Polclrcialcs' para la adquisicion dc pielcs'

produclos y subproductos, como Estados Unidos, Alctnania, Suiza, lrglatcrts o Canttd6, y oltos

que son procluctorcs de pieles de cocodrilos, como RcPubliod de Colonrbia' Pap(ra, Nucvn Grrinca'

Egiplo, Austral ia, Nucva Zclt lnda, Vcnczuela y lJras;l  cntr€ olras

Au{orizlrciorrcs y Co cqsioDrs

En apcgo al a(iculo E7 de la Loy Ceneral dcl li.quilibrio Ecoli)gico y Protecci6n al Arrbicntc, Ia

Difeccton Ceneral dc Aprovechanticnlo Ecol6gico de los Rcoursos Naloralcs pcrlcDcciente al

los(ituto Nacional dc lfcologia, cs la encatgfidR de ototgitt las autorizaciones Par?t la crcacion dc

criitderos dc fauna silvcslrc, para lo cual es neoclatio cunrplir con cicnos rcquisitos legitles,

ad linislralivos y tdc|icos. Asl mistno cs la encargada dr las cottccsiones de pic de cria a dichas

Unidadcs de Produccj6D, por lo quc cl solicita le dcber{ de plcscnlar un estLldio poblilci('llal de Ia

especic solicitada para rcproducci6n conlrolada e indicar las posiblcs ireas de cxtraqJilxr dc los

cjcntplares, mitodos de captLla y cl ntneto dc cjenrplares dcscarlos, con le linalidad de realizat

Lrna cvaluaoi6n y diclaDcn tdcnico quc pafflilitd dctcrminar si cs llosible o o lo cxtraccioD dc

dicltos cjenrplares, y por otro lado detcrlrlioar el nuIncro dc ejen)dalcs que puedtlt ser extraldos,
quednndo cslos en cuslodia crt cl criadero l ' ropicdarl de la Naci6o

Rcporac de Granjlrs c lDspecciouos.

El lnsti(ulo Nacional de Ecol6Sia I travds dc la flireooi(D Gclcral de Aprovccharniento Ecol6Sico

de los llccur$os Na{ulalcs cncargado dc viSilar, conscrvar y otorgat cl aProvcchaniento
sus(elrlablc dc los recursos naturalcs en nuestro pais y cofto Autoridad Adnljnistraliva y Cieolilica
dc la Cl l l'ls, lleva a cabo pragramas dc irspccai6n y vetilicaci6n de las Unidades dc Producci6n
y Posesi6n dc l.'lora y Fauna silvcstre, oon la finalidad de otorgar las Constalcias de Rcgistto

CITES de fauna silvesttc cn posesi6n, para cl caso gue nos ocupa, se Plcscotan las oficios dc
comisi6n y de verificaci6n en apcgo a la normatividad ambiental viScntc, cod Ia fitnlidad dc llevat
a cabo la vcriticacidn sio nirgrill p,oblcrna legal, durantc la fisita dc verifrcaqion lu prilllera Partc
consiste en coDslatar que las lnstaiaciones y las rnedidas dc seguddad scar ias adeoutrdss para las
especies dc cocodrilos, si existicra alSuna falh al sislcnra se le nolilica en el olorllcnto y
posteriormenLe se lcs rcafirma por medio dc un oficio, dospuds sc llevd a cabo, el invel(sljo dcl
nuterial parental (pic dc cri6), en dondc sc vcrifica el n0nlcro de relrloducl(tres, nrarcas,
proporcidn dc sexos y las bajas dc cjenrptares, dc igusl fornra se conslala las difcrcntcs categorjas
dc edarl quc lcnSa cl criadcro, y por ul l inrl l  sQ rcvisan a las crias y sr.:  l l larcan € invctl tat ian los
nuevos ejcrnplarcs y se observa cl cstsdo de salud quc Susfdan

Las visitas de verificaci6n sc llcvan a cabo desPuir de la cpoca dc cclosi6n y durarlle esta sc le

solicita al responsablc ticnico nos indiquc cuantos huevos se recoleclaton, cunntos hucvos fucrofl
viablcs, esi como la mo.talkiad de ejcmplsres que tuvicron en el aio. AdenlAs cl cri (ltro rcDite

senlest|alnrcrtc un infonne dctsllado de las actividsdes y a final de aflo elvis lo$ irvdllccs en Ia

cjccucion del proyccto. cornposicidt) nutr icional y su prograrna satrrtario.

Bn ei caso de que un criadero dc cocodrilos descc hacet el aprovcchanrienlo comercial, sc ileva a
cabo la visira ai Arca de sacrificio p8fa vcrificat quo l8s instalacionca scan l4s adccuadss y cxistan

los controle! sanitarios que nurca la Sccrctaria de Salud y la Secrelatia dc Aqrict l lLuIa, (;anadcria

y Dcsnrrollo laural



El Criadero deberi tencr todo5 los perDisos y autorizaciones neccsariuts p'ra llcv-rr a cabo el

;cifi; ;; los epmplares y notifcar t'ambi6n que Panes serin utili2tdas para la

comercializaci6n y cuales incin tada1

EI Criadero rlotificari a la autondad conespondiente durante el evento' la fecJra-de sactifcio y

deberi remitif el ntmero de rDarca y lalla de los ejemplares que ser6n sacrilicados' par" quc

dsta est6 presente.

Antes del sacrificio se verifcaaitr que las matcss de los ejemplares seleccionados,coincidaa con

i* r"Jito;, despuds ae b seperaci6n dc la pieltel cuerpo, =.qtoc€la-13-M 
t"fi

Ut"ira p-" pi"f". dc cocodrios scgrm Ia noti6caci6n No 8 14 y asi mismo se con$tan

oue el salado de las pieles h!-ga su alnuc€naje en los conservadores, asi c'mo de los d'dus

iroductos utilizados pal-a su c.o€rcializacion

Mccstlismos plra llcYar r crba la ErPortnci6n dc Pictcs d€ Cocodrilor'

Para llevar a cabo l8 expo.tacion cc ejcmplorcs, Produclos v subProductos d" 
19:11':tf

primerarncnte se llcva a cibo una visita de vcrificaci6n para conslltar quc los organtsmos !

saorificar sean separados del hsto, Para vcrificar cl n0mqo de Ia marca de ceda uno de cstos

Poste.iormenre, dursnte el sRcrificio sc observa que la marca sca la-ntisma d€l ejclnplar scparado

al cuBl se le coloca la [urca univcrsal para id€nliticEr picl€s dc aocodrilos'

Por lllimo el criadero solicita los permisos Para la exPonacidn o vcnta nrcional' indicando cl

nJfn"ro d" nturoas otorSsdas a csds una dc las pielcs ttn el caso de una cxportaci6n sc olorga un

c€rtificado cllEs, en dondc se indica el nrim"ro ae picles y dc marcns, cl lusl cs veri6cado por

lor'"uto;aua", uauunotcs y tambiin por la Proouradurjs Federal dc Protccci6n allM€dio Ambrmie

ii;nofep.tj I ei uentns'na.ion"lci se realiza unE visita de veri6caci6n para constatar que no

eistsn en sus boriegas piclcs , en cr caso Oe que ie enoucntren picles sin la rlocumcntaci6n logal'

sc remitird a la PRbFFiA para levantat las sanciones administrstivas corrcspondicnlcs' y sr 5c

llegascn a lener cn su podcr pielos, se verifigarin los saldos cn nuesttos^exPcdiai es coD los

cncontrados €n las bodegas dc la industris peleters y postoriornlentc' se otor8ari la aulorizacidn y

sc lcs dard t|n seguimicnlo vedficativo conslsnte al dcstinrtaoo

lrlrpccci6D y Vigilancis

Mdxico, por su posicidn gcogrefica quc lo coloca junro al mayor mcrcadoade Flore y Fauna

silvestre; los Estados Unidos d" lion"oln;'rc" y Po; lo extcnso.de su llne8 fronterizs' ha tido

considcrado conlo la mcjor uia peta 'ng"'a'' tugal e ilegalmente cspccie!' productos y

subproductos de vid! siivestre oaoronu,qu.io' su gian diversidad y:id:Tl* las hacc muy

allaotivss para cl nretcado dc mascor8s, iolecciones, iovcstigaciones' etc y de espcci's exollcas

D,ovenicntcs de difcrcnte$ psnct del conlincntc y cl nrundo



Promovff prnicipaci6d y respotlsabilidad de la sogiedad en la fotmui8ci0n y EplicacibD
de la potitica ecologica, asiconlo aooioncs dc inform4oion, difi.Jsidn y viEilancia del
cumplir ientg dc la normatividad anrbiE al.

Y realizar la vigilancia de vive|os, oriaderos y lugares en los cuales sc llcve a cabo el
nranejo rcpro<luctivo, .xhibicion, coolctcislizaoi6n y transponaci6n de flore y huna
silvestre, sus produclgs y subproductos.

Por lo tanlo sc tiene un rucvo ooncepto dc lo quc es l& inspeccidn y vigilancia dondc se maneja la

Protccci6o int9gral dc los recursos luLrtral€s dcl Pals y su aprovachamiento stlsteotaole con una
participaci6n importante y nec€sila dc los sccloles relacionsdos muy esttcchanl€nte con los

rccufsos

Es por csto. que Ia PRoFEPA opq. actualmcutc con el objetivo Pdncipal dc: establ€c€r un

programtl pernrunenlc de inspegci6n y vigitancia, apoyado Por irstituciones Ptiblicas y privadas,

iu. ga.oniio" la conservacion, fomeoto-y aprovechamiento de las espccies de flota y fauna
,ilu".i..; 

"n 
dorde tos cocodrilos jucgan un papel imporlante Para slgunos dc los ocosistemas

nacionalcs incluyendo las ireras natursles plolegidas.

Respeoto al glupq dc los cocodritos so contemplan acciones que Permitan disminuir al nixittto el

conieroio ilegal, tlevar un seguimiento de los difercntes c€ntros de rcproduc€i6n est&blccidos, asi

conro el lncel la veriffoacido-y cenificaci6n de las cspccies, producros y s[bP(oductos quc de ellos

salgan y saucionar a aquellos que no cunlplan ao; hs sutorizacioncs que les hays ototgado la

autoridad conrpetelte p8ls sl gaso.

PNrticipat|te!

Actualrnente este Plan cn Mcxico, ha sumEdo los estudios y experiencias Profesionales adquiridas

por espcciaiistas, investigadorgs, productoles y SruPos de pescadores 6si como de lnslituclones

too prestigio aca<lintico pirhlicas y privadas intercsadss eD la conscfr'acion y aprovcchamienlo de

los Recursos Naturales d€ M6xicg.

Delerdcocius Oficialcs, Instilutciorlcs Acnddrllictls y Asocinci0nes Civiles

Sccretaria dc Medio Anrbientc, Recunos Naturales y Pesoa
Instituto Nacianal dc Ecologia
Procuraduria Fcderal de Proteccjon 8l Ambiente
Instituto de Ecolotsia, A.C.
Univcr-sidad Jui.rcz Aut6noola de Tabasco
Ccntro de EcoloSlq UNAM,
lDstituto dc Biologis, U.N.A.M.
Sccretarii d€ Dcssrrollo, Gobicrno del Estado dc TEbasco
Fundaci6n Cuilzmala. A.C.
Instituto dc l(ccursos Bidtic,os dc Tabasco, A.C
Irlstituto dc llistoria NatufEl d€ ChiaPas.
Marea Azul A.c.
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Crocodilian Status in
Ecuador on the Rio Curaray

Tommy C. Hines
Wildlil'e Services Unlimited

li 14 S. W. l86th Srreer
Newbeny. Florida i2669

Philip Wilkinson
407 Meeting Str€et

Georgetown, South Carolina 29440

Recent surveys in Ecuador along the Rio Napo. Yasuni. Largartococha. and Cuyabeno. generated
data $'hich indicated that black caiman Melanosuchus OUc! and spectacled caiman Caiman
elododius occur in densities compared to viable crocodilian populations in other parts olthe
world (Asanza 1992). (llines and Rice 1994). Similar suweys conducted along the Rio Pastaza
found that, although the spectacled caiman and dwarfcaiman PalCqSUghUS !g were present. the
black caiman were not present on the Pastaza in Ecuador.

The region between the Napo and Pastaz! which includes the Rio Nashino. Cononaco and
Curaray had not been surveved. but u,as thought to contain viable caiman popLllations.

The primary objective ofthis survey was to detemine the status and distribution ofblack caiman
and associated caiman species on the Rio Curaray and Cononaco in Ecuador. and to evaluate this
area as a source ofblack caiman eggs or hatchlings for a ranching program.

METHODS

Supplies and equipment were shipped by air to Loracachi Military Base which is located on the
lower Rio Curara), in Ecuador. Two survey crews departed from I-orocachi by motor canoe: one
going upstream to Amarunchocira approximately .5 canoe/day above Pavacachi. the other
downstream to the Peruvian border. Originally plans were to access the Rio Cononaco at ils
confluence with the Curaray which entailed a briefcrossing ol the Peruvian border. This was
deemed imprudent by our military escort and therefore not allo\\'ed. We surveyed lagoons (both
isolated from the river and connected). navigable tributaries and segments ofthe maln rrver
(Cumray). Each survey crerv consisted oftwo military guides. an interpieter and one biologist
familiar with crocodile survev techniques. Equipment for each crew consisted ofa cargo canoe
(l5m). a small portable canoe. fuel and supplies. Locations ofsurvey routes were established
with the use ofa global positioning system. Standardized nighlight suNey techniques were
utilized ( Woodward and Marion 1978). Water and air temperature. water depth (lagoons).
weather- habitat. and time were recorded for each survey. Crocodilians were recorded by species

12



and size which was estimated for black and spectacled caiman: unknowns were apportioned by

species in the same ratio as the knorvns except when unidentified animals appeared to be large

(>lm) then. they werc assumed to be black caiman

DESCRIPTION OF AREA

The Rio Curaray in the Oriente region olEcuador is a winding. silt laden river' sublect to

considerable variations in flow rate- During the dry season it is contained within high clay blul'fs

wirh sandbars evidenr on most inside bends ofthe river. Bordering rainforests had little evidence

ofagriculturc or other human disturbance except in areas near military bases when river levels

weri lo*. nlo.t lagoons were not accessible by boat lionr the rivel then' small dugout canoes

were transported over land to iagoons. The Lagoons averaged 150-400 ha in size (typically

averaged <lm deep) and werc. in most cases. long and nanow (50m wide) open water lakes

bordered by rain torests.

RESUT-TS

-l 
hineen lagoons and 8 river routes $ere surveyed along l60km of the Rio Cumray or its

tributaries berween S. I 12 8l .7 W. 76 l0 i9.8 above Parvacachi ( Fig. I ) to the Peruvian border

tiom August 24 to September 4. 1994 Suwey routes were established on l2km in lagoons and

5Okm in streams. Three species: the black caiman. spectacled caiman and dwarfcaiman

Paleosuchus trigonatus \lere found to occur on the Rio curaray ldentification ofB'iligl4ldu5

*as based on photog.aphs ofcaptured individuals which probably should be validated from

collected individuals. The spectacled caiman was found in both riverine and lagoon habitat

(riverine i : 1.7i animals/km. lagoon mean: 3.85/km). the black caiman was most abundant in

lagoons (lagoons rt4.i,l/km. riverine mean: .63/km). while the dwarfcaiman was only found in

rhe rirers (t:  l . l6/km).

ln lagoons water temperatures. taken fiom 6:45 PM to 10115 PM' ranged from 26C to 33C

{ '28 .9C) 'A i r rempera tu res lakena t thesamet imeranged f rom2. lC to ] ]C ( ' ] 6 ' ' 1C) .ove ra l l .
lagoon *at". temperutures averaged 1.5C warmer than the air' conve$eLy' water lemFeratures in

thi river averaged 2C cooler- Lagoon water temperatures averaged 3-lC \!am'ler than the river'

In lagoons caiman densitjes ranged ftom 4.:f - 13.8/km (Table l) Black caiman occurred in 12 of

l3 laloons while spcctacled caimar were present in l0 of I i Black caiman were most abu dant

in 6 A6%) and we;e the only species found in 2 spectacled caiman were most abundant in 7

(53olo) and the only species present in one ln lagoons shared by spectacled and black caiman'

habitat partitioning was apparent

In riverine habitat. crocodilian densily was 1.4/km compared to 8 19/km in lagoons' Mean

densiiies were L7llkm. l.l6/km And 0.63/km for spectacled caiman' dwari caiman and black

caiman respectively. On river surveys spectacled caiman were present on all 8 routes and most

abuntlant on 5. dwarfcaiman occurred on 7 and most abundant on 2' while black caiman were

found on 4 and nost abundant on I (Table 2).



Occurrence bv species
Survevs in r iverine habilat indicated that dwarfcainran was second in abundance to spectacled
caiman. and were most oiien observed on the bank a1 the Nater_s edge apparently night basking
oul ofthe \vater in \\.armcr air. Watef lurbidity apparently wasn't a fbctor in where thev Nere
observed becduse !he) rvere located in the Ashmabuay area. a clear water tibutary. as \\'ell as the
higher lurbid main river. We did not observe them during lagoon survevs.

A mean dcnsity of,1.1.1/km (range 12.41 - 1.04) black caiman were observed during al l  lagoon
surveys (Table I ). bul were observed at 5.17lkm in lhe l2 lagoons where they were fbund. This
conlpares 1o t.6l/km lbr the 8 ri\er routes surveled. Size distribution ranged f'rom 18.9% <.6m
to 18.6%> l-8mfbrboth r iver and lagoon routes (Table 3 ). Small black caiman (<-6m)\ 'vere
lound in both lagoon and river habilats.

Spectacled caiman were observed in 10 of 13 lagoons surveyed and on all river survev routes.
Densities ranged liom 0-8..10/km t3.85 in lagoons and 0.30-5.80/km i 1.73 on river routes
(Table l-2 ). Size distribution was ,l'|yo <.6n 32yo .6-1.2m and 19.79lo > I 2m (Table .+).

Discussion
Black caiman densities in Ecuador nonh olthe Rio Pastaza were comparable to densities found
earlier in the Napo region. Our highest black caiman counts on the Curaray were at Shitico
(12.,1/0 - black caimar/spectacled caiman). This compares to 14.7/.36 black caiman/spectacled
caiman at Imuya on the Rio Napo (Hines and Rice 1994). Asanza (1992) fbund a ratio of
17.6/5.9 black caimar/spectacled caiman at Zancrdococha and lmuya on the Napo. lVlean black
caiman densities were 4.3,1and 4.65 for the Rio Curaray and Napo-Lagafto respectively (Hines
and Rice 1994 and this survey).

It has been suggested that ratios ofblack caiman to spectacled caiman are influenced by
intraspecitic relationships between the species. especially where commercial hunting has reduced
black caiman populations. In this case. spectacled caiman are reponed to play a role in slowing
natural recovery ofblack caiman (Magnusson 1982. Brazantis et al. 1988). It is probable that
multiple variables affect this inter-specific competition. however. we have no definitive data on
what these vafiables might be. While over-hunting ofblack caiman and subsequbnt competition
by spectacled caiman may influence black caiman recovery in some circumstances. it would be
erToneous to assume that dominance bv spectacled caiman is always indicative ofover-
exploitation ofblack caiman. Interestingly, the ratio ofblack caiman to spectacled caiman on the
Rio Napo and Curaray were similar in spite ofthe fact that past hunting pressure on the two river
systems was probabl)' different.

Unlike on the Napo. it is improbable that commercial hunring for black caiman has been
important on the Curaray. During the time ofour surveys we did observe that caimanwere taken
opportunistically for meat by military personnel near military posts and by Indians along the
river. However. our limited observations indicated that local people had little hunting tradition
that was directed toward black caiman. but rather an attitude of awe and fear toward them. [n
fact. observations throughout the Amazon region ofEcuador indicate that spectacled caiman are
highly prefened over black caiman by indigenous hunters for food. Ifin fact limited exploitation



ofblack caiman has occurred on the Curarav we tbund little evidence oftheir numbers having
been seriouslv reduced. or uere thev unusually warr'. an additional indication oftheir not being
hunted. Also all size classes ofblack caiman were represented u,irh a high fiequencv of laree
animals present (Fig. I ). a flnher indicarion of little hunline pressure.

Spectacied caiman and black caiman occuned simpaticallv in lagoons and to a lesser extent ln
rive.ine habitat. houever. habitat partitioning appeared to occur in lagoons. Usually. spectacled
caiman occurred in shallower ponions ofshated lagoons. Dwarfcaiman were only observed in
riverine habitat. but at densities comparable to spectacled caiman. I)warfcaiman u.cre mosr
fiequently observcd during hours shonl)' atier dark on the ri\er bank apparently basking. This
behavior. we believed. was the result ollheir preference tbr the warmer air temoerarure as
compared to the river water temperature.

Surveys indicated thal size class distribution ofblack caiman on lhe Curarav and Napo differed
(Fig. l). Observable size classes may have been influcnced b\ differing water levels on the rwo
rivers during suwevs: We targeted survey dates to coincide lvith the dry season and its resulting
low water Ievels. ho\ ever- the dynanic nature ofthe riVer svstems in the Amazon region ol
Ecuador may cause highly variable local water Ielels \\ith resulting ef-fects on surveys.
Relatively lower uater levels on the Curarav du ng our sur!e!s ma! hale intluenced habitai
seleclion and thus distribution olcaiman. As river le\els recede many lagoons become shallower
and isolated from the main river. This results in elevated lagoon water temperature compared ro
the river. We lound a range ofnearly 5'c difference betrveen water temperature in some lagoons
and the river. Additionall)'. as warer levels recede tish bccome more concentrated as an available
fdod source. We obsened tracks. in some cases :15 cnr. on trails leading between lagoons and
the main river indicaling that black caiman may ha\'e been influenced to move between lagoons
and the river to feed and thermoregulate. I-arge animals were also observed during rirer survevs
which were probablv black caiman. The mafter ofcaiman observe ability in lagoons and rivcrine
habitat as it is alGcted by varying \'"ater levels need t'unher quantificarion.

Our su evs on the Rio Curaray indicated rhat a riable popularion ofblack. spectacled and d\.varf
caiman were present. Additional study ofthe dynamics olall three species is importanr ro
provide a basis for improved managmenl ofthese important resources.
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Table I

Crocodilian Densities in lagoons along the Rio Crrraray

ROUTO STJIIVEY
LENGTII
krn

CROCODILIANS
/knr

C.crocodi lus
/krn

I )ak)an1a 1 .609 4.91 1.t)1 0.00

Sh i l i co l .()0() 12.43 12 .41 0.00

Mi{anlo |  .609 r.).10 8.07 t . t - l

(  h ih i l aco L6()9 .1..15 3.72 . ( r l

Antalrrncocha ,1.54 1.0.1 t5 l

I  lnknorvn L2 t 6.60 6.60 0.(x)
l ) iranncocl) i l 1 .609 I  t .80 5.60 6.20

( iuinacocha* I .11 8. t0 -'r.38 .1.41

(iuinacocha* 8 r l 8 .75 . r .75 (x)

[ )a f lac(Jchi l . l . l i0 8.1 L()4 7 ( '{ '

S l)ui irr l . l 6. t  5 t . 90 r . t5

I  Inknorvn | . l t-r.ti4 6. r5 7 . 6 9

Angtr i l lcocha t .06 8..10 0.(x) 8.'10

IO  lA l .  kn r 22.s0

13 .  19 4. i4 l . l i  5

*l) i l lclcnt lagoons
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Table 2

Crocodi l ian l l iver  Route Dcnsi t ies in the Rio Curnrav and one' f r ibutarv

ROUTE SU RVEY
LENGTII
knr

C.crocodilus
/km

M,niger
/km /km

Curarav I .l 8 5 .80 0.8.r
( lrnrav 2 4 .8 L.15 0.5  | 1.08
( urarav l .1.8 | .66 0.81

AshmahUilvae0 16 .9 0.71 0 0 .88

(-rrratav.l , l .8 t .25 t .04 0.00

Currray 5 4 .8 4 .10 2.80 2.0{3

C rrnrav (r .1.8 | .66 000 l . ( ) 4

( urttav f) 4.9 0..1s 0.00 Lt0

. l0TAl .  
k rn 50.(r

ntctll/lint L7 l 0.6-l l . t 6

7t)



Table 3

Size Class Distribution of Melanosuchus 11IgcI along the Rio Curaray

(Siz-e in Meters)

ROUTIi 0.2-0.6 0.6-1.2 t .2- t .8 t.8-2.7 t ' 7 t -

Chihi laco (, 0 l

tJnknorvn l l 0 0

Pirnrracocha t , 1 l

I)anti\coch 0

t lnknorvn #2 -l l

( ir inacocha 2 2

Sh!iar 5 0 5 0

( iuinacocha l l 6 0 2 ) 2 0

Italoanro 8 1 0 .,]

Shit irco t6 () 5 4

Milanro l : l 4 1 0

r\tnarurrchrr.hl 2 (J

I  Ot  A t .
l l lvER Rol n ts

2 l t6 )

11)fAl.S
PIiR.CUN I ACtiS

9'7 28
28.9

l2
l3

l 9
l q .6 |  6 .5

2
2.1



Iable .l

Size Class Distr ibut ion of  Caiman crocodi lus a long the Rio Curaray

ROUTE TOTAL
C,crocodilus

-0.6 0.6- t .2 r,2-t.8 1.8+

(  h ih i l aco 0 0 0

I  Inkno!\ n 0 0 0

l ' r ianrcocha 5 0

I)rntacochir ( , I I .] 0

I nknosn  d l 4 0 t l

( iuinacocha 0 2

Shuiar .18 4 0 0

( iuinacocha #2 5 0 0

Pekrano 0 0 0 0

Shit iaco 0 0 t ,

Mitamo 0 I 0

n maruncocha U 0 0

Arrguilacocha l 2 t ,
' to tAt.
RIVER ROUTES

l 7 t7 |) 0

TOTAI,S
PllRChNTn CF.S

bt

4'l
44
i2

27
l 9

I
.7



PROCR^MADE NIET]GACI6N
adafu*! tnta

PROGRAMA DE INVESTIGACION
Melanosuchus niger

ESTUDIOS ETNOECOIoGICOS, EVATUACION DEL ESTATUS POEIACIONAT, BIOLOGIA
REPRODUCTIVA Y NICHO TROFICO DE tOS CROCODYTIA

JAVIER ANORES PACHON RODRIGUEZ"
JOSE MARTIN RIOS SITVA

NELSON PINII.IA"

I. INTRODUCCION
En esto porte de fo Amozonio esl6n presenles cuotro especies; Melohosuchut nOeL
Coimon crocodilut Poleosuchus polpebrcsusy P. lrLqonatus.

En Colombio ontiguomenle lo especie Melonosuchus niger fue muy obundonie en el
rio Amozonos desde Lelicio hoslo el do Afocuod, limite con el Peru, osi como en sus
ofluentes moyores; sin emborgo segln observociones de los bi6logos del INDERENA,
Hemondo CHlRiVl Jorge HERNANDEZ, lo especie tue regislrodo cosi exlinlo poro lo
zono (Medern, l98l). Los registros de Poch6n 11982) mueshon lo coniidod de pieles
comerciolizodos en tres oios conseculivos; en 1970 fueron 6333, en l97l boioron o 757
y en 1972llegoron o 1012; oportir de ese 060 no se reporton mos exporlociones.

CARACTERIZACION DE tA COMUNIDAD
Los comunidodes que hobiton lo ribero colombiono del rio omozonos est6n
confoamodos por sucesivos oleodos de indigenos Tikunos desplozodos de sus leniloios
onceslroles desde el comienzo de lo conquisto hosto lo ocluolidod. Eslo!
comunidodes poseen un complelo sislemo de monejo ombienlol que desde hoce
muchos siglos se hon ido odoplondo poro el uso y oprovechomienlo sostenible de lo
Hyleo omoz6nico; sociolmenle est6n divididos en Nosones de gente Alodo o con
plumos o gente teneshe creondo los clones de filioci6n, donde eslo prohibido el
moldmonio enlre peBonos del mismo noson. Lo octividod m6s coroctedsiico lo
represenld el cullivo de chogro en mingos, lo pesco y lo cocerio; hombres y muieres
lroboion en lo orfesonio.

Debido o lo onlerior y el gron potenciol biol6gico y econ6mico de lodos los especies
de crocodilidoe presenles en lo zono, se ho iniciodo el progromo de investigocion que
busco oporlor conocimienlo sobre lo ecologio y biologio, en especiol de
Melonosuchut niger, osi mismo poro diseffor e implemenior uno eshotegio de moneio
ocorde con lo dimensi6n ombienlol de los comunidodes indigenos de lo regi6n..

II. ETNOECOLOGIA

INTRODUCCION
A poriir del conocimienlo hodicionol onceslrol que o0n hoy conservon los
comunidodes y logrondo un entendimienlo inlegrodo de los espocio! que se utilizon o

| . Transrcrsal l3 A N: fl9- 95 Of
*. Solo Ectno Ecologia"

104, Bogolr, Colombia Sur An€rica.
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PROCR^.i,iA DF I\]VESNAACION
,1dn,,Av,i,a

diodo, en los chogros, lo selvo. lo cosos, el do. Se inlegron ohos conocimienros que
obordon el temo o nivel pr6ctico y te6rico, como son lo onfropologio, sociologio,
etnogrofio, hisforio, geogrofio, bol6nico, zoologio y ecologio, lodo lo ontenor es
denominodo etnoecologio, yo que considero lo dimensi6n de inlegridod de los
diferenles componenles de lo nolurolezo. El dominio de lo etnoecologio no es solo
conocimienfo, sino el compodomiento que este genero , reconociendo que el estudio
de los sislemos cognoscilivos no se puede esludior seporodomente de lo p.6ctico
(Sonobrio, l99l; Toledo 1990; Prodo y Pinillo 1994).

MEIODOTOGiA

I. FASE
Enlre julio y junio de 1993, se visitoron 19 comunidodes indigends ubicodos o to torgo
del rio Amozonos; estos fueron: Son Juon de Alocuori, Bocos de Alocuori, Noronloes,
Cochoredondo, Sontoren, Son Juon delSoc6, Son Froncisco, puerlo Noriho, Son Morlin
de Amocoyocu, Polmeros, Mocoguo, Mocedonio, Vergel, Zorogozo, Sonto Sofio,
Aroro. Nozorel y lo isld de Rondo.

En dichos lrrgores se recopilo informoci6n ocerco de lo presencio de Melonosuchus
gef con bdse en un encuesto de 33 pregunfos, loles como: Conoce el Coimon

negro?, Consume huevos?, Donde lo ho visto? etc.

II. FASE
Hobiendo reconocido el voslo conocimienlo de los comunidodes, se inicio un proceso
de concerloci6n y plonteomienlo de oltemotivos viobles de desorollo, involrcrondo o
olgunos miembros conocedores de lo comunidod como cojnvesiigodores, se iene
presente el enorne beneficio que esto epresenio, ol permoncer ellos de monero
permonenle en el 6reo de estudio. Todo esle proceso de invesligocion oeoe ser
precedido por uno fose de concerloci6n en melodologios poro lo recolecci6n y tomo
de dolos.

RESULTADOS

SIGNIFICADO CULTURAT
En lo culluro Tlkuno el Coimon negro es lo hijo moyor de yewoe (Modre oguo), es por
eso que los personos que molon ol Coimon por odio, mueren v se convtenen en
coim6n o bufeo.

CONCEPCIONES TIKUNAS

-Coroclerislicos y monejo
El Coimon (M. niger o C. crocodilui es cozodo especiolmenle cuondo esld escoso el
pescodo, se busco en ployos, logunos, modres viejos, donde se moniiene. Cuonqo el
Coimon eslo con huevos es bostonle ogresivo y r6pido; el sonido que se do ol frotoFe
dos huevos es como el de dos piedros o lodrillos, 6se sonido hoce que el onimor coro
enturecido hocio el nido.

-[rsos locoles
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Como olimento se consume 5u come, es muy blonco, suove y nufdlivo con un exquisilo

sobor. En onimoles pequeios se come moqueodo (Ahumodo) o en soncocho Los

onimoles grondes no son consumidos por el corocler fibroso de su come Los huevos

se preporon de formo normol.

Lo monleco {gro5o, Lipidos) del Coimon negro es tomodo y se ulilizo pord personos

que suf.en de;smo lNo solo es mencionodo en los comunidodes, iombi6n en Leticio

se escucho, uso v vende l.

El dienle del Coimon rospodo en 16 y tom6ndolo codo quince minulos es usodo

contrd lo mordeduro de culebros venenosos.

-Hisiodos, on6cdotos y oioques ol hombre.
Vorios personos mencionoron que el tigre se come ol coim6n y lo hoce de diferenles

formos: uno de ellos e! moviendo lo colo denfo del oguo, el Coimon negro se

confunde y vo o lo orillo, en ese momenlo el g.e do un zorpozo y luego |e muerde |d

nuco.

Se mencionon muchos personos que cdyeron en los fduces del coim6n negro' lo

moyor porle luvieron coroctedsticos en com0n; eron niios y/o sucedi6 mienlros se

eslobon bofiondo en lo orillo del rio. Eslos otoques 5e hon reducido cosi o cero por lo

situoci6n ocluol de los poblociones de M. niger.

REIACI6N Y SIGNIFICADO ACTUAT
En vorior comunidddes 5e lrobojo muy bien lo modero, especiolmente el Polo de
songre y se lollon coimones con uno fidelidod tol que en lo moyodo de los orlesonios
es posible idenfificor lo esPecie. Tombi6n los cr6neos olgunos veces son lovodos y

limpiodos poro ser vendidos, regolodos o como odomos.

Actuolmenle en lo moYor porte de los comunidodes son concebidos como onimoles
peligrosos, que en un iiempo posodo fueron muy obundonles, pero que lo cozo poro

vender su piel los diezmo y ohoro solo se le cozo en olgunos 6pocos poro comer' Lo
perdido de mislico est6 muy relocionodo ol proceso de evongelizoci6n

AREAS DE PRESENCIA Y MANEJO
En los comunidodes de Son Juon de Alocuori y Boyohuoz0 se encuenkon m6s
cerconos de logos, quebrodos, cochos. efc. de los Poblociones de M. niger m6s
importonles.

. CENSO

MEIODOLOGiA

SETECCION DE AREAS
En 1993 con bose esn lo informoci6n etnoecol6gico, se ploneoron solidos o los lugores
m6s frecuenles oroiodos por lo encuesio y de m65 f6cil occeso.

En 1994 y 1995 los censos hon sido noclumos, con un foro explorodor y/o lintemo de

cobezo. El censo se desofiollo, siguiendo los por6metros esioblecidos en el primer toller
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sobre censos de crocodylidoe (Zombrono, Bolivor Min. Ambienle y A.zoocol 19t41. Se
ulilizo bole de oluminio de cinco melros de lorgo y un molor fuero de bordo lsHP. El
liempo de los reconido enlre los m:00 y 03:00 horos. Lo exlensi6n de los recoridos
esiuvieron enlre 0.3 o 19.2 Km. o lo lorgo de los m6rgenes de los cuerpos de oguo. Al
reolizor los ocercomiento! se colculo o codo esp6cimen lo longilud hocico-clooco
(HCCl.

PROCESO DE DATOS
los en 1995 los eiemplores se ogruporon en closes de longilud HCC con intervolos de
l0 cm Lo close 25 cm.

ANATISIS DE DATOS
Los M. gerobseNados en julio de 1993 fueron osi: tres (31 odulios en el dio, desde lo
orillo de un logo. Trece { 13} individuos enlre juveniles y subodultos en lres tronsecios en
bote noclumos, odemds se enconlroron huellos en uno olovilo del io Amozonos.

En julio de 1995, se reolizoron censos noctumos en cinco cuerpos de oguo diferenles.
Se reconieron 45.6 km. entre los locolidodes. Se locolizoron 214 eiemplores dislribuidos;
63 C. crocodilus, 94 M. niger, 3 P. polpebrosus y 54 ejemplores no identificodos.

Lo densidod poro M. niger oscil6 desde 0.28 hosto 53.3. to moyor densidod fue
obienido en el Logo Gonzolillo con un pedmetro menor o un ll) km. (Toblo l). Io
densidod totolcoresponde o 4.7 individuos /km.

Tobfo No l. Datos de Melonosuchus nigef. Locolidod, No de individuos,
longilud de los monitoreos (Kml y Densidod de individuos por kilomeiao.

Drscus16N
Lo evoluoci6n de los poblociones de crocodilioe que se presenlo no consiituye un
censo poblocionol compleio, sino uno indicoci6n de los estructuros de los poblociones
en los diferentes locolidodes.

Melonosuchus niger
En 1993 se locolkoron 16 ejemplores enlre juveniles y subodrrllos de M niger, Cosloio y
Rios l9t4 locolizoron 47 eiemplores de los cuoles 28 eron neonolos, en un reconido de
tJ6.5 km.

[os doios onleriores son minimos ol compororse con los oblenidos en ]995 donde
conlobilizoron 94 eiemplores en un recorido de 45.6 km.

NO Locolidod No de
individuos

Kilomelros Densidod

R.A. Quebrodo el Tiore 2.1 L70
2 R.A. Quebrodo Yoco.ile 36 19.2 r.90

R.8. Logo Redondo y Gozococho 5 17.9 0.28
R.B. Loqo Gonzolillo t 6 0.3 53.30
R,L. loqo Toropolo 5.70
TOTAT 94 45.6 2.06
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[o moyor ftecuencio de oPorici6n de lo especie se ubic6 en los closes de longilud

HCC 55. 65 y 45 cm con un nlmero de individuos de 24. 20 y 14 respeclivomenle'
Duronte eslo fose no se observoron neonolos.(

Cosloio y Rios en 1994 obluvieron uno densidod de M. niger en 136 5 km recoridos

de 0.34 individuos/km., en 1995 lo densidod fue de 2.06 individuos/km en un recomdo

de 45.6 km.

DIETA

METODOLOGiA.,
En julio de 19t5, duronle y posodo lo foeno del censo se reolizoron los copluros
respeclivos de los especimenes con lozodo, goncho poro serpienles y o mdno (Webb

v Messel, 1977; Chobreck, 19631.

Al dio siguienle se les reolizo lo biomehio y se les removieron los contenidos
esiomocoles de 24C. crocodilus, l8M. nigery 3 P. polpebrosus, medionle los

melodologios de Toylor el ol 11977|l con olgunos evoluocione5 y modificociones
sugeridos por Fitugerold (1989).

Los conlenidos fueron previomenfe descrito o nivel loxon6mico y luego coleclodos en

bolsos pl6slicos con soluci6n de olcoholol 70% y formol ol l0% dependiendo delgrodo
de descomposici6n de los presos. Codo contenido se Peso ulilizondo uno bolonzo O-

Houss con L,no precisi6n de O.l g. y closific6 enhe los presos y los respectivos especies
de coim6n.

Los lipos de preso se ogruporon loxon6micomenle de menor o moyor cotegorio:
Inverlebrodos leneslres, congrejos, Moluscos, Peces y verlebrodos lerrellres A codd

lioo de olimenlo se Ie determino lo ftecuencio de oporici6n en porcentoie {%tAl, el
peso lotol en porcentoje {Z.PT).

RESULTADOS
los aesullodos del on6lisis de los conlenidos esiomocoles lres, cuolro y diez ejemplores
ubicodos en los clqses de tomoffo de Longitud HCC de 40-49,9, 5$59.9- y > 60
respeciivomenle.

En lo close 4G49.9 cm oporece como olimento dominonle los congrejos con uno
f.ecuencio de opodci6n del 66.66% y un 45.26% de peso totol. En segundo lugor eston
los peces con uno frecuencio igool !6,66%1, pero un volor de peso del 40.08%. Los
Cole6ptero y Corocoles (Pomoceo ) presenloron un ftecuencio de oporici6n de

33.33% y un volor de peso lotol de Z.I2 y i.89 respeclivomenle.

Los individuos de close 5G59.9 cm de longilud HCC, Ios Peces son el olimenlo
dominonte con uno frecuencio del /5 % y un peso totol de 55.69%; despues le siguen
lo! congrejos y los Coleopleao con uno frecuencio y porcentoje del peso lolol de 25 y

fi%y 13,26 y 2.91% tapectivomenie.

Pdro los > 60 cm de Long HCC, los peces constiiuyen cloromente lo bose de lo dleto
con uno frecuencio de oporici6n del 6070 y un peso totol del 89.65%. Con volores de
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peso inferiores siguen oporeciendo los cole6pteros (1.73%l y olgunos verlebrodos no
identificodos (3.19% de peso totoll.

El22.% se enconl@bon con el eslomogo vocio.

DrscusroN
-Reloci6n enlre lo preso v tolio del coimon
Lo principol preso de los iuveniles consisii6 b6sicomente en su totolidod de
inverlebrodos, especiolmente Diplopodo y Orloptero. Los peces fueron poro los
odullos lo principol preso. En el presente estudio no se enconhoron comorones.

Contidod de preso consumido
Ld conlidod de conlenido estomocol, en promedio fue 7.58 gr. que represento el %
del peso lolol del onlmol.

Lo contidod de preso debe eslof m6s relocionodo con lo oferio y voriedodes de
presos en el medio y/o necesidod de olimentorse. Lo presencio de moleriol vegeiol en
los contenidos estomocoles fue muy frecuenle , pero esto no se consider6 enLe los
renglones olimenlicios, yo que eslo es consumido cuondo los onimoles ofropon los
presos,

REPROOUCCION

Se hon recopilodo uno bueno conlidod elnoecol6gico referenle o reproducci6n
(comportomienlos reproduclivos, 6poco de corlejo, posturo y oclosi6n, locolizoci6n
de nidos, predodores, elc.)
Se eslo o lo espero de lo finoncioci6n poro inicior los esludios en lo biologio de lo
reproducci6n, buscondo enconLor pqtrones fijos de occi6n en codo uno de los foses
del compodomienlo reproductivo.

orRos

En el momenlo se esl6n odelontondo uno serie de investigociones en potologio, o roiz
de unos cuerpos exlroffos enconlrodos en lo piel M. niger y Coimon crocodilus; se non
tomodo mueslros de songre con el fin de evoluor lo presencio de posibles porosilos en
rc songre.

coNcrusroNEs

-En 1993 se reporl6 que Melonosuchus niger, NO ESIA EXTTMO DE LA REGTON y porece
encontro6e en un periodo de recuperoci6n,

-Son grondes los requedmienlos en informoci6n desde cuolquier 6pticq. biol6gico,
ecol6gico, efnoecol6gico, elol6gico, elcj los resullodos hoslo oho.o obtenEos son
openos dotos paeliminorea que deben y necesilon sea ompliodo3 poro ol moyor
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conocimiento de los especies en su monejo poro repoblomiento, p{ogromos
ecotuaisticos, roncheo, zoocrio, etc.

-Es involuoble el conocimiento que los comunidodes y en especiol los conocedores
trodicionoles lienen sobG los especies, hecho que oyudo o estoblecer un modelo
ollemolivo de desorollo poro los osentomienlos indigenos y lo regi6n.
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Introtluctio!. Crocodil ians undergo a spectacuLar srze
change during rheir l i fe. Abercromb-ie (1i87) stares that
l l | lS-u.tot rnississipiensis can achieve TdOO* li is halchtrng
werght as an adu1t. .tte_lanosuchus njge, and Ca_iran
crocodiTtts shoe a sitdlar trend.

As we- can. impLy fron. that sort of changes. nany
aspects of their natural- history and ecology a.fe closely
related to their_ size: type oi prey 1ltag-n-usson et al:
1 ] ! . ' 1 , , l "u l l u  l yy r ) ,  conpe l r t i on  g roups  (va ] le jo  1995) ,
norralrty (woodvrard et a.l . 1987), on).y to narne a tew.

- Thereby. it is very helpfut t 'o knorrr the growth rates
or rne anrnats .Ln older to understand the populatton
dynanics of the species, and to have insighl'to sone
1mpoftaDt managernent and conservatiolr subjects. For
exarnp le , .  Reba lo  and Magnusson (1983)  p re ;en t  a  nos t
anrerestang hypothesrs to explaiD the dininj-Ehing in t.
l iq:| i !9p"11:,t"n^s v,hen they are exposed ro sever 

-huntrng
pressure, whrl.e C. crocodi-lus tolerare it nuch bettef.

Based on hunted skins sizes and sone data on qrowth of
both species, they suggest LhaL M. niger spendS 2 to 3years.at a srze range that hunters prefer, before sexual
marur l t y ,  wnrch  r t  ach ieves  be tween l .g  and 2 .0  m.  in
t o t a f l e n d f h

-(Rabefo_ -and !{agnusson 1983, Ross a.,O uagnusson 
-i i?i, '

Herron L991), rrhile c. crocodilus wil l be it that range
for far less tirne. Th.is wifl nake it harder fot U. nin-.
populations to recruit nell reproductiwe inaiviauafs unili
hunting pressure than it is for c. crocodi-lus ones.
. - Herron (1991). based oD grolrth data from a samp_le of
both specj-es, extended that hypothetical t ime span io 4.5
to 6 years fot Iq. niger.

The results of our study suggest that that period
could be even longer.



different individuals of c. ctocodilus and 146 of M. niger
\^rere captured, marked/ measured and released in three
b lack  wa te r  l agoons  o f  Ecuador ian  Amazonr  Cuyabeno ,

F rom AugusL  7992  t o  Janua ry  1995 ,  105

zancudococha and Imuya ) . Because  many  an ina l s  had

and  fo r  C ,  c rocod i fus ,  ETL  =  iSVL  +  0 .7 '793 )  /  0 .5063  t=  1

c rowth  va r ia t i on  amongr

H e f t a r )  t l 9 9 l  ' ' - 1 1  . 2  c m / y e a r )  . Tha t  w i l l  mean ,  mak ing

tdelboala.

the same assumpLions as in the above mentioned studies.
. . , -  r r ' L  n 6 - i ^ d  r h > r  M  n i d F /  c n 6 n d c  i r  h r r r r a r  "  n - - ' F - l e d

aiiza r,Ti l ,houc been sexually mature extends from 6.5 to near

Th is  wou ld  exp la in  the  devas ta t i ng  impac t  t ha t  hunL ing
h . r . ,  had  f a r  M .  n i ge t  popu la t i oos  Lh roughouE  iE ' s
disLribution range, and che alnost complete supplantation
o f  t h i s  spec ies  by  c .  e racad j fus  i n  t he  no re  hun t i nd
e ^ p u s E u  f v ! d a r L f s : ,

I t  w i l l  a l so  make  us  sea rch  fo r  t he  reason  o f  t he
_  i r  I  r c  4 /  6 r , r '  : ^ -  n f  M  n i d F -  h ^ .  1 > -  i d - c  r n

areas  new ly  occup ied  by  C .  c rocod iTus  (Asanza  19B5 ,  Ron
1995) ,  desp i te  more  Lhan  twenEy  yea rs  o f  p ro tecL ion ,  no t
on l y  i n  t he  compe t i t i on  o f  resou rces  be t rneen  Ehese  two

incomp le te  Ca i l s ,  t he  snouL-venE fengEh  (SVL)  o f  eve ry
an ina l  was  measured .  Then ,  a  l i nea l  reg ress ion  was
ca lcu la ted  be tween  the  snou t - ven t  l eng tb  and  Ehe  to ta f
Ieng th  o f  a l l  Ehose  an ima ls  w i l h  comp]e te  ca i l :

t ay  M.  n ige r ,  ETL  =  ( s \T -  .  1 .4886)  /  0 .48 '76  r=  1 ,

l ' h i .  r 6 ^ 7 a c c r ^  : n h l  i a . l  r ^

l a h d r h  f ^ r  - : l ^ , , 1 . 1  i n d  F h a  F y n F . r F d  F d r : l  l a n d F h  l F T I  l

with lrhich analysis were made.
rn  o rde r  t o  reduce  neasu r ing  e r ro r ,  on l y  recapLures

, . , i ' r  qO ^ r  m^va  4?wc  ^ f  i n te rva l  where  i nc fuded  rn  Lhe
analysis.. These were 8 recapLures for C. c-rocodj- ius and
1 .  f ^ f  M  n ; d p -  ' q < g ,  o f  r  h ^  . l : l - ^  ' . r  M  n i d 6 /  ^ 4 F 6 <  . r o m

zancudococha .  f oca l i t y  i n  wh ich  Lh i s  spec ies  i s  dominan t
i n  a  9 :1  p ropo r t i on  ove t  C .  c rocod iTus ) .

F ^ r  n ^ r m r l i . i h ^  d r ^ L ' F h  i ^  - m  ^ f  o v n a - i a A  i ^ . : l  l a - ,.  - .  -  - . . J  Ln
inc remen t / yea r ,  no  d i f f e ience  on  g rov / th  th roughou t  t he
y c d r  w a s

Reau lga  ana l  a l i  Ecus  I  i on .
i nd i v idua ls  v /as  l a rge  i n  Lhe  Lwo  spec ies .

-  . - ^ - ^ t l i  l D c  n - F c 6 n i a d  i r r ^ w r l ^  y , ] l - a c  h a . w F A r  )  ( q  a n d

34 .33  cn / yea r  ( a lways  ETL ) ,  w iLh  an  dve rage  g row th  o f
13.51 cm/yeai. Notlce that che extreme values were for.rnd
on  i nd i v i dua l s  o f  t he  same  i n i L i a l  l engEh  (104 .54  and
104 .25  cm respecE ive l y )  and  sex :  ma les  ( tab le  T ) .

F n -  M  n i a a r  n o r m , a _ : 7 F ' l  4 r o w f \  i r - F c  w a t a  h a - u p A n  . ? 2
i n A  ) (  I  I  ^ m / t , 6 : ,  L ' r r h  : n  : . ' ^ -h ! u . . q . . J v c l a g c L n ' Y c a ! ' L o w | c

TT) .  Tha t  i s ,  s fower  l han  tha l  assumed  by  RAbe Io  and
Magnusson  (1983)  (35 .5  cm/yea r ) ,  and  than  the  one  found  by
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species, but also in rhe slow growch of lr{.  njErer, and the' 1  
^ n d  r i n F  i r  r F A . l <  f ^ r  r a - y , , i '  i n . . - t s -  - - - - , v e

individuals.
And ,  o f  cou rse ,  f h i s  v , / a rns  us  o f  l he  f rag i l r . l y  o f  l he

few rema in ing  popu laL .Lons  o f  t he  l a rge r  Amazon  p redaLor .
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Data Prov-ided by Research on Crocodilians in the Field

Wiu-iam Ernest l"tagrmsson

Coordenagao de Pesquisas em Ecologia

rnstituEo Nacj-qral de Pesquisas da Anaz6nia

caixa Postal 478

59011-970 l€naus A'l

Brazil

I\rany years ago, clarence Abercrunbie ard I plaffred to

produce a general Ilpdel of crocodj-liar pogdation dynardcs. We

never brought tlle proj ect !o fruition but, sjnce Lhen, I have

been trying to collecE data from studies on crocodilian

population dynanics that could be used to construct such a lrpdel.

IL :-992, I questiorred the utiliEy of Leclmj.ques generally

used i! studies of crocodil-lars (uagnussor, 1993). Since then,

other papers criticj-zing and/or showing Ehe limitationa of field

studies for IIEnagelIEnt have been g$lished (Abercrom]cie &

Verdade, 1995; I'tragnusson, f994a, b,1995; t{agnusson & t{oureo,

1995). Ross (1995) erphaticized the need for adaptive nanagenEnt

and TtFrbjarnarson (1995) suggested the plDduction of a sinple

rnarn]al for the adaptive rnaragement of crocodilians.
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In Ehis paper, I carnot give answers, but it ie iq)ortant

that we consider ttre restri-cEions w-ithin v*lich vJe axe rrDrking.

Couectirg data to plug into pogrlatj-on rDdels rnay not be very

efficient. Al€rcrdnbie & Verdade (1995) very elegantly sholved

Chat it is difficult t'o rEl<e predictions baged on cdrputer rlodels

arrd that even deterrn-inistic rll3dels rl|ay sholr' caoEic be]rav-ior. Add

to this stochastic effects caused by r.veather and oEher

envirdnrental fl-uctlrations (e.9. Caughley & Sinclair, I994r Fj,g.

6.6), ard ou.r predictive abilities fall- below those of the seat-

of-the-pants predictions thaE {Lhe nunber will probably be about

the sane as 1ast. year" or "the populaEion decline will probably

ccrrtinue " .

Iaodelling genetic effects based on nEan denEgraptdc

pararEters rnay be even r|3re difficult. Studies of birds indicate

tllae life-tirE reploductive success varj.es greatly and ttrat a

fe$, irdi\,'iduals may contribute nDBt of Ehe genetic \r-ariation to

the next generation (Newton, 1995).

It n|ay not even be easy to decide v,trat population size we

cqrsider Eo be w"ithilr the unorlnal' range. l{e can take sorne

lessdrs frc[fl fisheries biology wtEre each generatiqr of fisheries

biol,ogists starts v.orking frqn a Dev, baseljre, often in ignorance

of the true tlistorlcal l-evels (Pauly, 1995).

A1so, we have Eo hqrest wlten rare lis! lhe reasorrs v,e warrt !o

protecE the q)ecies. It. is not a good idea Eo only say that the

species is a trkeystonen predator or drl,y that it is a \r-aluable

econonic reaource. Wil1 r€ be wi1lfurq to let it qo e)d.furct if a
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co[petent biologist can show that it is not a keystone species or

if the crocodilian skin na-rkeE collapses?

I{hen the .species is being nranaged for ecqrcnric aajlls, I,re

trave to be npre careful. Ecqrqrlics is erren less predictable thar

the populacion dynanics. rt has beerr ca11ed fhe voo-doo science.

For rnany species, intrirrsically 10, rates of population increase

rnear. that the nrost economically sensible naragernerrt is to red.rce

lhe stock to economic e)ti.nctidr ald invest the rrcney elsewhere

(Caughley & Sinclair, 1994) . This can also be true for species

wj-th hlgh intrinsic raEes of irrcrease when rnarket prices or

goverrunent regulations are uq)redictable, Fortunately, the

potentj-al rate of increase of nost populations of crocodilians is

proba.bl-y high enough to rnale other options \riable (hrt not

necessarily optirrun for all segnenEs of socieEy). Some oplions

that are safe biologically n|ay not be safe economically

(Magrrusson & !!ourao, 1995) .

At this point, I will assurE that all readers belj'eve lhai

crocodilials should be subject to adapcive nanagernent. If lDu do

noE agree, go back ard read tshe basic references cited a.bove.

Adaptive nEnagenErlt sounds gD.eaE hrt those t\alo siq)le vprds hide

a m.rltitude of !€ry difficult decisions. (Hilborn & Ludwig, 1993)

At the very least, vJe bave to be able to arswer the questions

rnarked ill bold below.

(1) llhat are Yre tanagturg for?

Do you uant Lo rnaiJltain the species within its preaelt



dietrilution, re-establish it ir i-ts former range, nBjntain

population densities above so|lE predeterrd-ned 1eve1, increase the

pog.rlation at sorrE predetermined rate, maj-ntain Elre pogrlatio!

size structure, sustafrably rellpve a segrlEnt of the population

for econcmic use, rnaintain the species' "roletr iII the ecoslrsEem.

avoid hurnan,/crocodilian conflicts, or soflEthilrg else? If your

answer is "a11 of ttle above', go back and do sqne basic reading.

llany or rlDst of these objectives are mrtually oclusive and, as

Cawhley & Sjrclalr (1994: Ch.1) point or.rt, very often based on

value rather than tsech[ical iudqefiEnts.

(2) l{tr€n !.iU rde lntenr€ne?

Managefl€nt is opensive, you do not r.vanL to spend IIsIey

fixing things if they vDuld fix thernsel-ves rraturally next. ]rear.

Curtailing harvests ilposes costs on the producer and reduces the

credibllity of the rnanagenEnE authority. Hor/ever, failure to

intervene rrEy mean the loss of Ehe species or reduction in the

value of lhe resource. Will our rneaaure of failu.re be based dt

poFrlation para[Eters. catch per rrrdt effort, econonic reEurns,

trnrbu.c optlion, ecosl.sEem functi.on, or scnE other indicaEor? h

general, qu.alitative failure criberia have little utilitv for

rEragement (Caughfey & Sinclair, 1994:(1r.1) .

(3) ltbo will pay?

this probably depends on whaE we

rnirrirrum cost is Ehe nDrlitorinc of the

are nEnagj-ng for- TtIe

populatj.on to deEermj-ne



wherr irrtenention is necessary. In the ideal $orld, the user

paye. rn tlle real !'IorLd of politics and conservation, tlre

econonic Aaills usually accrue to a few arrd the costs are borne by

narry. when the intervention inplies habitat protection or

reconstnrctidr, the costs nay be'\tery bigh. There is no point i!

decreeing intervention if it is rroL viable.

Do you still wEnt to ab adaptiwe IIE.rIagerEnt? I hope so. But.

deciding wha! data ue need to collect is not goilg to be easy

and, if tlrose data do rrot hel-p us with the three questidts giwen

above, it will be of little uae for nanagernent. Only a 1ots of

hard dicuseion between crocodilian biologigts in warious parts of

the vorld w-ill reweal how nrany of ttre anss,ers are general and hov,r

rrEny wiu apply only to a reaErictsed range of species.

Acl@owledgmEnls: Acconcdation at the rEeting was provided bty

the organ-izing comittee and Ehe plane ticket r,Jas donated bty

Suheil Neves. Iuany of the ideas sQressed lFre r,,,ere dewefoped b!,

Clarerrce Abercrdrbie, Peter Bayliss, G.rilhenp l,!orao, ,fohn

Thoxbjarnarson and the late Graene Caughl-ey. I hope that you ','d11

atstribute any errors to them. Should sorlE useful infonBtion have

jradvertsently slip,ped jlr, I arn wil11ng to take the 91ory.
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MONITOR]NC WILD POPULAIIONS OT SPECTACLED CNMAN
(&i an c,ocoililus\IN SOUTEERN GUARICO ARDA

G. Colominel, A. Velasco2, C. vittar.*tl, l- C*r ezferuuacz2' N f'eool,
E Oroo€zal. R Perez-Hemdndezl ' T P'iDor' M Quero''
J. Ratnocl' A Rodtiguezl, w viLtquezl yJ corazzeuir

l)hni o de Zoologis T.opical' Universidad Ce ral de VercaEls' Apdo 4?058 Cat"acas lMl-A Vencarela

;ff;;;;;;;;;"* iroreuNt edii c""jo, Mezz'ni* oat'' caracas l0l0 venczuela

RESI]MEN

t s poblacioDes nantl'eles de baba soo aprcvechadas etr Veneancla bsjo control d€l MARNR d€de 1983 En l99l-92 se

ilclqd a Crdrico, @n utra @secra totar- qe 37 322 aninales machos e'h tos si! enbatgo' a panit de 1992 sc

srspctrdi6 el Progtana en a$a rcgroo ael)roo a la baja proporci6o rcgislrada de mtchoc aduhoc El ptEscDte e$rdlo se

#?i-" 
"s"ii6J** 

p<bliciooal luego de 4 anoc d€ r€da imnteruqida El ate{ de estudio abarc6 50 flncas

lX'fjfi ill *,",i*.* ai Cuerico (8% &16rca rolal del €srado), dondc se hicieton c€osos noctumos cnre febrero y

)"i'L a"isli'd;, cot fircdes pon tiles de luz' se censarcn 221 qrerpos (b agua' totali"'nio 25 859 individuos:

;.t ;il;'ft,;'G9 , 42.v/" ailnrr('. (m, v 32'so/o $$adulto€ (tr), con- uP &ns-rdad de 0 102 itrll/ha l'as

;6"'*;;;;;L bceli?a'on €o c;'Ia v c'masu6r\ con $lorEs bjos en ?Eso de cabalo' Pamana v

6iJffN"'I 
"t-t*iirl 

6;1oot"ir" 6'<o o9 ctre unidades y srbunidad€saEonorfol6gicas ni rilo€ d€ cterpo de

afr. G Utirars asoci*os a bocques y outorrales modraron mayot nimero de h'lir'luos que las sabants abiertts'

t s cbs€s de tabano II y l[ modrarotr mayoa€s abundelcias 'n c'flos rcdcados dc bosques o matortles y mcnotes etr

iltr-* v Lg"""a oiod* en sabonas abenas se constat6 una irerre F€si6n de cac'da il€g'l en la rcgi6d dirigida

fll-ht""fu-ft**r." l"r la rcdrsi6n de las clas€s II y Itr respecro icensoc anreriores se ftcomienda dessrrollar

i#mrj"-.i ."*1" difcrcocielcs para cada localidadlue imiular protecci6n dc tridos y ftonatos a trav& del

Jabtcirdcnto rtc zoocriaderos con 6!es dc conscrvaci6n y tepoblaci6n'

INTRODUCTION

Wild populations of baba are subject of a harvesting progam in-Venezuel4 under government

control ani s,rrveillance by the Servicio Autonomo de Fiuna PROFAUNA This prognm startei in

iiiJ itt,ft" ."". .f +"ie, Barinas, Cojedes and Portuguesa Dudng l9?l and 1992' Guarico state

;* ;ilJ in the irogram with a 
'harvest 

of 17649 and 19673 l$ge male adults animds'

.ooJu"r". The program was suspurded in this region since 1992, due to the low values 0ess than '

riJi"i r"i"" J" ria"rduals (Ciass IV in classification of Ayarzaguena 1983) rePorted the bv

JARilRi;id;"J"" (velasco & Ayarzsguena 1995)' which tecommended tunher detailed studies

iaf.* i*r*ftrg t rtu"r1,, to determine if there were a recovering of the wild populations The

obiective ofrhe Dresent work ls lo determine the status and size-structure ofthe wild populations in

;ffi;a;;;i;i", rhe ecrlogical characrerization and managemerf strat€ies for th€ regior after

4 years of bamed harvests.
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STIIDY AREA

Southwestern Guarico was defined as ecological region from the point of view of baba
populations by velasco & Ayarzagiiens (1995). Its main geographical and ecologic8l features were
chancterized by Arteaga (1989) 8nd Beroter6n (1992). A polygon formed by the line Corozo pando-
Espino on nortb the Portuguesa river on west, the Apurito River or south and the zuata river on east
was defined as study area. wirhin this polygoq 50 farms were chosen consideri[g its arca and abirity
for the species management, covering a surface of288420 ha which represents 3.grlo ofthe total area
oflhe Guarico state and 6.53% ofthe area defued as ecological region. This area is almost four times
larger than the area obs€rved by Velasco & Ayarzagiiena (1995) during 1992.

METEODS

Six localities were established for field work @aso de Caballo, Cazorl4 Guayaba! Camaguir!
Cabruta and Parmana, Map l), during Feb.uary 23 and March 25, 1995 (dry season). Warerbodies
were classified as c.rtos (drainage streams), ,apas (small dikes), lagoons, prdstanos (small man-made
lagoors), channels uA morichales (small srreams), and ac{ordingly to its suroundilg vegetation
(savaon4 bruslr forest or its combination).

Each walerbody was observed during dalight to establish the size-structure of the DoDulation
accordingly to Ayarzagiiena (1983) classification: Clas8 I (harchlings), Class tr (iuvenile+ Class III
(male and female adultE) and Class IV 0arge malc adults > 1.80 m). After thet, a niglt-light count
(Woodward & Marion 197?) was canied out to obtain abundance data ofthe population.

The locations of censuses by its geogaphical coordinates were positioned in geomorphological
units established by PRoA (1984) h the study area. Data were processed with analysis oi variance,
using as numerical variables the total number of counted babas and proportio[ in percent ofeach size
class; the classification variables were: geomorphological units and subunits, type of waterbody,
dominant vegetation alld locality.

Rf,SULTS

General charrcteristics ofthc rtudy rre!

The geomorphological units (landscapes) identified in the study area were plains, tables and river
valleys, rrith the following characteristics for each localitv:
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Cabruta
.Eolic plaias, sand hills, valleys, undulating relief
. Alluvial fluvial-deltaic flooding plains
. Larse lagoons sunounded by forests and !@!!

Pam|ana . Tables, hills, valleys, undulatitg relid
. Small lagoons sunounded by savanna

Paso de Caballo
Cazoda
Caruglrrin

. Alluvial fluvial-deltaic flooding plains

. Poor drained soils

. Large and small lagoons surrounded by forests,
shrubs and savanna

. Drailace str€ms

Numbcr of Individuals and Densities

Table I shows tlte data ofsize slructure and toral density per hectsre ofeach locality. A total of

221 waterbodies were observ€d, from which approximately a half were natural lagooog with 25859

animEls courfed. The localities of Cazorla and Camagu6n strows the maximum counts (10822 and

9549 in<tividuals). The proportiot for each size-class rwealed a global arnou of slmost 25olo for

large male adults, which is very influenced by the values reached in Cazorl4 Camagu6n and Cabrur4
foia density value of0.l92 ind/ha for this size-class. The total de.sity ofthe population in the region

was 0.09 ind/ha.
Teblc 1. Sunmary of r€aults for cdch loc.lity

Reglon Arca Class tr Class m
Oa) ("/.) (%)

Total Density
(No. ind) (Baba/ha)

Class Iv
(%)

Cabruta
Csmaguan
Cazmla
Guayabal
P$mana 24265
Psso Caballo

37305
20063
100987
31250

74550

10.6
22.0
35.6
66.6

24.2
44.9

29.3
50.6
39.4
22.5

39.5

60.1 l 196 0.03
24.7 9549 0.48
24.9 10a22 0.ll
10.9 701 0.02

8.5 422 0.02
15.6 3169 0.04

Total 288420 32.8 43.7 24.3 25459 0.09

The ANOVA demonstrated that the total of counted animals does not show siSnificanr
difierences between geomorphological units and subunits, tyPe ofplains and localities. Also, there was
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no difference smong types ofwat€rbodies. Itr contrsst, th€re wss significsd differenc€s between the
surrounding vegetation of thc wrte6odies, with the savat|r8 fornsrions showiag the lowest average
number of babas (37.4 indMduals), while the forest and brush reaches high€st (65.3 and 86.5
hdividuats, respectively). These two plart formltions showed no significaat diference betwecn them.
This reqrlts are coirrcident with repons of several auihors (lrduioz 1988, Oubuter & Nanhoe 1988,
Gora a et al. 1988, Colomioe 1993), indicating preference ofthe species for habitats surrounded by
forest or brush vegetstion.

Sizc Clerses

Thc proportion of Class IV 0arge male adults), with 24.3Vo of tt:tr- total count€d populatiori
stnwed no signifcant differences among geomorphologioal units or srb-units, t,?e ofwaterbodies or
sunouoding vegetation. However, a significant difference was detected between localities, with higher
results for Csbrut4 Camagu6r atd Cazorla respect to Paso de Caballo, Guayabal and Parmaaa.

In contrast the remaling two siz€-class€s (tr and trI, juvenile and male-fernale adults), which
comprises 32.8% aad 43.7% of a.ll censed aninals, had sigrfficant differences for the type of
waterbodies: Ifu, pre$amos showed the lowest average (fl=7.8 ad m=4.6 ind.), while the cdor
reached the highest values (II=87.8 and m=130.8); the lagoons showed iotermediatc vdues (II=29.t
and m=20.8). Also, this fraction of the population showed significant diferences baweeo the
surourding vegetation types, with higher values io forested areas @=75.5 and ltr=128.1 ind.) and
brush€s (tr=48.6 atd m=33.3); the lowest values were obs€rved in r/aterbodies sunounded by open
savanaas, which is coincident with previous reports (Colornine I 993).

DisaulsioB

The study area showed favorable habitats for the species, specially in ils southwestem aomer.
The drainage streams (crrtar) that retains water duri[g the prolonged dry seaso4 surrouodcd by
forests atld shrubs, seems to be the most prefened habitat for all size-classes, particulady for subadults
(Class tr) which showed lh€ highesl aversges in thes€ environmeots.

The global density (0.09 indrha) resulted slighdy less€r than the e,stinated deNity in 1992 of
0.13 ind/ha (Velasco & Ayarzagiiena 1995). This figure is an evidenc€ ofthe dow r€covering ofthesc
populations since the hunting ban. The highest density was rcported for Camagunn (0.48 ind/ha),
which is comparable to another Llanos rcgions (i.e. Apure, Velasco & Ayatzagpena 1995), reflecting
specially favorable conditions in this loca.lity. There are abundance of alluvial flooding plains and
pe.marteot waterbodies with zurrounding forests (Aneaga 1989). The othe. sampled zones, with the
g(ception ofcazo.la, showed low values of density, total number ofcounted animals and large male
sdults DroDortion.
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Besides this ditrerence among localiries, ir is important to rcm.rk that tlre propodions of

iuvJes and srnall adults altogether smouots up to ?5yo, while the qrgoaign 9f lsrge mslc adults

,ff;;d;;"tr t5";. r" 6io*, the proportions repol{-br velssco & Avarzagiiena (!les)

;;3;t;;;:ft Ch"*t and onlv ?/o iot-w ct""" Probablv, a sttons illegsl hunting on small

JrJ" -a 
"gg 

*[""tion for huoan consumption or trading to farms.is relsted with this change on

[" r*-"f"t.i'-ponions, reducing rlle recruitment rate hside the wild populstions (Ojasti 1989)'

#on ff sgf) oUr"."ed similar effwts on populatiors of C ctocodilxs atd Melatnnchus niger tftef

uncontrolled hunting.

CONCLUSION

The hurfing ptohibition alone ia Guarico region have not produced the expecred recovoing of

".",d;;t;. 
i#;;hem pan of this wide zone is plenty of favorable habitats for ' successfirl

ffi;il;;;ifi poput",io*, but the illegal huntirg pressure, speciallv on thc earlv stages' is

atreaing their reproductive potential

It is recormended a full census of nests and to keep annual monitoring of wild populations,

tosether with a conservationist maoagernent program ofspecies and habitat protectioll that includes a

rpliut p-j"ot of 
""uironmental 

education for the inhabiting people
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POPITLATION EVALUATION OF TEf, SPECTACLE CAIMAN (Calttart
crocodiftrs) IN TEE ORINOCO DELTA

Velasao.A.&V,Blarco
S{vicio Autooonro d€ Fauna Profaur. E{tf. Camejo, nezzanina o€sle, CSB, Crracas 1010,

Venezuela. E-oail: profaua@conicir've

NESUMEN

El Delta d€l Orinoco esta confornado por aguas provedentes de la oenca del no Orinoco, err una superficie
dc aproximadamente 3.650.158 ha de tlanos deltaicos y con una vegelaci6n predominantemente del tlpo
bosque s€.o tropic.l. So encuente dividido en bajo delta (6rea mas c€rca$a al rna.), medio delta y alto della
(fin del rio Orinoco). El Atea de esludio se ubica en el medio y alto dell4 con una supetficie aproxirnada de
544.777 h4 equivalente al 14,92o/o del ineat.,al. S€ realizaro[ doc censos, uno €n la €poca de rnixinas
aguas en el m€dro y allo delta, clrbriendo |jrla superfci€ de 44.42 I ha de cams, lagun s y rios, en el od se
utilizo factor€s de estinaci6n €n la abundancia d€ la poblaci6r\ y otro ceDso en el periodo de ninimas aguas
solo en el alto delta, para emluar la eslitrDci6n realizada. S€ determim en ambos estudioc la €strudula de
bmanos de la poblaci6n de bat\ss, asi como su abun&ncia- Dura e n xirms aguas sc estrmo una
abunda.ocia gomedio de 0,91 indAa de tereno bruta €n toda el itea mu€streada" con un 4ly" de los
itrdividuos de clase tr, 4l% psra la clas€ ItI y l8olo en la clas€ IV En minin s aguas para el allo delta la
abund!.ncia encontiada es de 2,61 ind^a y una estructura de lamaios de 35olo en la clale I' 46y. w la
clase Itr y l8ol. en la clase IV.

Introduation

In V€nezuela there exist five crocodile species; the srr!(laa]tr- c ln|ilaa (Cainnn crocodilus),
the Orinoco crocodile (C/ocodlu intermediusl,Ihe C@s ctc/c{dlle (Crccodyllls atutur), the black
czinan (Paleosuchus palpebro.rl.6) and the morichal cai'n.a (Paleosuchus frgohatusl.

The Orinoco crocodile (Crccodtlus interme&us) is one ofthe 12 speci€s und€r geat€st Penl
and threated for extinction 0UCN, 1990), whil€ thc Coast crocadib (Crocod us aatus) is
considered a itln€rable species. On the other hand there is no population infonnatron about lhe
PaLorrcr6 sp€.ies (IUCN/SSC/CSG).

The spoclacle cafitrtr. (Cainan crocodilus\ is the spelies wilh the greatest distribution m
Venezuela. Its population status has b€en well surdi€d (Seijas, 1986 and Velasco ard Ayarzignen4
1995), being atr specias un&r a cornrnercial management program in rhe flooded llanos r€giou ofthe
country, since 1983. One of the distributioa areas of lhe speci€s is the Orinoc! Delt4 *here rhere
was dore a population surdy (Estsvez and Gorzul4 l98E) in orde! to determine the harvest capacity
ofthe population.

Thc objectirc of the present work was to detenrune the abundance and populatroD structue
of lhe sp€ctacle cairnan in the Odnoca Delta, as well as to detetmine the harvest caparity of the

region.
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Study Arer

The Orinoca Delta is sedimentary alld gets water from tlrc Orinoco river ststem as well as
part ofthe Amazonas. It has 3.650.158 ha ofdelta llanos ard dry tropical forest with aret ofrivers,
springs and lagoons. The water l€vel depends on the Orinoco river heights, as well as the tides
oscillations.

The study area was of544.77? ha. It lepres€nts 14,92% of r}€, &lt^ ar]d covers the regiois
ofthe Alto y Medio delta.

Methodolog/

First stage (llooding period p€sk))

The work was started in 1992. The first c€nsus \ras developed betw€en August-September
1992 with ao ar€a ooverd of tA.42l h4 8,2% of the total study area, wirh four tearns integrarad by
one professional and two local help€rs each one.

Spe.{acle cairan abrmdance ard population structure was determine using the sarne
describ€d by V€lasco ard At€rzaguena (1995) for lhe sp€clacle caiman population

study in the flooded llanos, based on night c.ensus.
h is important to t'oint oul tbat as ia some opponuities it was impossible to count all the individuals,
lhere was needed to use a correction frcior. lt oscillare bdw€en 2 and 10, depending on the babitat
conditiods (Velasco et al., 1996).

S€cond Strge (dry period perk))

Two feans, integrafed by the same ;rersons, did a second census during March-April 1993.
An area of4.7l7 h4 10,62% ofthe total was cover€d. Each team has a motor boag 12-15 feet with
a 40 HP motot boats with paddles (curiams), horses, spot-lights, count€rs, maps l:lO0.0OO, field
not€books and ot-her camping rnaterials.

During this c€nsus no conection hc-tors were us€d as one of the obieclives of it was to
determirc how good the population €stimatron were. Size structure was deErmined based on the
infomation obtained from a[ the individuals count€d by night. It was possible due to the reduc€d
wat€r area as a result ofthe dry season,

Results

First strge (flooding period pe.k))

There$,eresens€dl2twat€rsurbc€,distribubdasfolows:106iitheAlroDelt4(29.105.6
ba) ad 22 id the Medio D€lta (15.315,4 ha). Table I is a summary of r}e abuadarce and dersity
results per region- The Alto Delta regioa shows a high€r spectt le caiman populatiotr id relation to
rhe Mdio Delta. It could be tle result of rnorE salty $"rers itr the Medio Delta, due to lhe proximity
ofthe Orinoco river mouth to the Atlatrtic Ocean.
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Table L Densities and trumb€r ofbabas in Alto ard Medio D€lta.

Region Denslty
Observed
(ind/ha)

Density
Estimated
(ind/la)

Survey
Oa)

Population Population
Observed EstirrDted
(# ind.) (# ind.)

AltoDelta 29.105,60
Medio Delta 15.315,40

8.229
t.703

34.631
5.860

0,28
0,1 I 0,3t

44.421,00 9.932 40.491 0,22 0,91

Table 2 is a summary of the size stsuc-ture results per r€gion. The A.lto Delta sho*s a
tnmcat€d pyramidal structure at size class II and the Medio Delta sho*s the tt?ical plramidal form
report€d for the flood€d llanos.

The difference between the two size structures could be a consequencr of different habitat
cbaracteristics betreed the regions. Th€ Medio Delta is consider€d as a transition zone betw€€n the
Alto and Bajo Delfa. In it the tide efrect alternate with th€ river heights, d€pending on the s€asoD.

Table 2. Size Class i! Alro and Medio Delta.

Regiotr % Class II % Class lll % Class IV

A.lto Delta
Medio Delta

l 8
22

42

I OIAI 4t

Second Stege (dry period p€rk)

Duiing 1992 c€nsus il was cove'ed 4.717 h4 16,82 % of tlrc Alto Delr4
\rater surfac€ {,ere sensed using coarection faciors.

Table 3. Abunda&€, Density y Size class in maxinal dry s€a-son in Alto Delta.

Regon

I 84 l

$uoy alea, '16

C€nsada
Oa)

Population DeDsity Class II Class Itr Class IV
Observed Obs€red

(# ind.) (# indrla) (Y.) (n (W

Alto Delta 4.717 t2297 2,6t 35 46 19
Table 3 shows atr ircrcase in rhe population abuadalce and density, as wEll as in the size structure of
lhe population. These cauld obey to the difreredces in tbe area cav€rcd by wat€r b€tween the
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seasons. In tlrc Alto Delta the first ceDsus was done during the highest flooding perio4 aromd 90%
of lhe study area was covered by water. Therefore individuals were sprcad in the area. The serond
census was done during the peak dry season with reduced water area, so the idividuals were
concerfrated in those.

Conclusions

The comparison tetween the census done during peak of flooding and peak of dry seaso4
rnade us to think in the goodn€ss of the corr€ction factors uso4 since there was not shown an
over€stimation of the population abundance.

The popularion derxity of 2,62 hd./ha is in the deisity interva.l obtained by Estevez ard
Go.arl,a (tgEt) for the Orinoco delt4 bemeen 2.0 - 2.E ll,d.lha. Ho&Evet needs to be pointed out
lbat there exist findamental differenc€s between these studies, in area covero4 correction fictors, and
number of individual classified by size.

A sustainable harvest estimation for the Orinoco D€lta c.uld be between lO% a d 2\o/o of
lhe iDdividua.ls Class IV. It is €quivalent to a barv€st which could oscillate between 12.500-25.000
individuals.

An experimental cornmercial malagement prograrn has been implemarted in the region srnce
1993. It to determine the harvest effon a.nd involvc the Indian and rural commuDities ofthe region.
In 1993, after tie fiIst c€nsus, 274 individuals were raken tbrough this prograr4 9 I I individuals in
1994 ard 2.853 in th€ 1995.
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SITRVEYING Nf,STS OF SPECTACLED CAIMAN (Caitu" ctocodt'as) IN
ECOLOGICAL AR.f,AS OF VEIIEZIJEI,AN LLAIIOS

A. Vetascol, G. Colomird, G. Villatoel2, O. Camacarol, R De Solal, N. k6n2, E Ompeza2'

li'i'".r-rt"ti""a""t. i. nno:, y. qq66i,l. ramoe2, s- ita'nos2' G. sanchezl & w' vazquezt
l) S€rvicio Aut6nomo de Fautra PROFAUNA Btif Canejo, Mez2lina Oeste, CsB{araca3 l0l0'

2) Inslituto de Znologia Trcpical, UniveEidad Central de Venezu€14 Apdo. 47051 Calacas 104r_A

RESIIMEN

Desde 1987 se eslabl€ci€ron zooctiaderos de baba c!tr fines d€ rcpoblaci6n en los Llano6 ve&zola!o6"

bajo la regulaci6n del S€rvicio Aut6nomo PROFAUNA_MARNR Etrtrc l99l_94 s€ otorgaron licencias

pa;a enrier en total 3l8.l5o huevos. El presente trabajo se tealiz6 en ocn$re de 1994 (trlal-de llwias)'

psra csliDar ta caltidad d€ nidod (en p€dntesis) en cinco rcgiones ecol6Sicas definidas por PROFAUNA:

bajo Apurc (BA:8??), Alto ApUI€ (AA:420), Caj6n de Ataucr (CA:394)' Llanos Bosco6od (l,B:184) y

Gudrico (G:29). De 1905 nidoa en 242.404 hec{6rcas c€nsadas, 5?'9olo sG en@nttaron etr bosques o

maton'ales. 34,570 en sabanas abiertas y 7,6% en terraplenes L densidad nus alta s€ obftvo €n CA{,23
y la nas baja en AA=O,03 nidodha. Un 8l,l% & los nialos se .ncontrarcn llenos y en buen eslado, pcro
-esta 

caracteristica vari6 ente las regiones, relacionada con el nivel de inundaci6n 12 Dayoria de los

trldos eslabatr construidos con material vegetal diverso y tietra. En la sabSna abre(t los nidos s€

€ncontraroo trlali cercaoos a las zon s de inundaci6n e i&lus € flotantes llay diferericias (P<0,05) en alto

y ancho de los nidos entre Ls rego,l€6, dependierdo del nat€rial usado; 106 nido6 m,s alto6 se ubicaron

en CA=46,8 cm y los trlas bajo en G=36,1 cm. lrs dimensiones interrns no moctraton diferedcras e r€

las regiones; la proimdidad de ta cdtrura oscil6 entre lO y 2l cm. El nimero de huevos por nido modd el

rrenoi pronredio en LB=26,6 y el nayor en BA=32,4, con baja proporci6tr de huelos infartil€s por nido
(6,8) y nixirno de 100 huevo€ en un nido de tres cinnaras. S€ corrcluye que las zonas bosEoses conn€nen

r yoi ontia"a de oidos quc las sab€llas abiertas, al dispon€r de hdbita6 mas hrorables p€ra la

nirtitrcaci6n. Se recomienda un nan€jo diferencial pora cada regi64 tonando en or€nL la densidad de

nidos y la ex€nsi6n de bosqucs y sabanas-

INTRODUCTION

Few scientific works have b€en doDe regarding nestiDg babits of baba. fuvero_Blanco
(1973, Ig74\, Statotr & Dixon (1975), Medern (t981), AyarzagneDa (1983) and Joatreo & Mc

Ne3s€ (19s9), reported gederal information on €cology, physiology of rcsting a.Dd early

development ofthis species, but the abwdance atrd geographical distdbutiotl ofnests, as well as its

possibilities of management b breeding frrms, are still trot w€ll documentad in venezuela'

Sisce l9t?, several fafm oPners tlat bad be€n harvestitrg wild populatioos of baba as

commercial resource under legal c.ntrol (Velasco €t al. 1995), initiat€d caPtivc brceding activities
and egg incubation wilh .eintoduction purposes of animals aging two years for tafirral populatio!

ins€asing. Lately, on June 15, 1990, rhe Servicio Aut6Dorno & Faura (PROFAUNA), T rthoriz€d

$e €stablishment add fiuctioning of frrming activities with oommercial proposcs, conttolling it

with lhe R€solutiotr No. 79 (GORV, 1990).

One ofthe tecbdcal basis ofthe program is described in the article 14 ofthis R€solutioD

which oeress€d that &Im ownets must pr€seDt a t€chnical report prepaftd by a biologist

accredited by PROFATJNA with nest ccasus€s p€rformed @€ year before tb€ n€st collection'

Permission was given for a maximum of 50% ofthe rcported ness, depending upon the capa.ity of



the Arm and the number of obs€n€d trests i! €ach 
_mnch 

that supply eggs to the flrm under
contract. Since l99l to September 1994, l2l licens€s for corirnercial husling were conc€ded for a
total of 38t.150 eggs; alsq tlle collectiod of 10.4t7 batcbling during l99l aad 1992, were
permitted.

The maid objertive of the prcsert work was to perform nest censuses to estirnate the
nurnber of n€sts per ecological arels and to propose a! itdex ofnest/h€ctare.

STI]DY ARXA

The field work was carried out in the e.ological r€gims described by Velasco y
At?rzagn€na (1995) for floodrng Llanos of V€nezuela. Approxinately 182.420 ha in Apure
t wlads (AL), Apure HiSl ands (AfD, Amuca Basin (AB), Forest€d Llanos (FL) and cuarico
(G) were oensed.

METHODOLOCY

Data fiom 1905 observed Dest were takeD in ll farms, difierentiating ihe p€domiiant
plant formation (forest or sa!"anna) and estirnating ca&py heigh! sbadow covering over lhe trest
and coDdition ofthe nest (ftll o. ernpty nests, ard elrlosiote4 F€date4 ba esred or old nes(sr.

Esemal dlnensions of€ach nest wer€ me3sul€d (height ard width id two directioDs), aDd
also the distadce to the nearest warErbody and flooding level of the surrourdirg ground. The
nate.ials used for nest building were idenified un&r the following calegories: giasses, litter,
branches ad ground or sald.

Based upon a random number fable, abort l0% ofrhe count€d nests v,ere op€ned to count
aad classifi rhe eggs based upon their fenility. Irmer dimeosions ofthe chamber (deptb, height and
widlh in two dir€ctioDs) were taken.

Dala proc€ssing \rere done by analysis of r"riance with a significatiol let€l of57q using
the following numerical variables: extemal dinrensions of n€sts 0rcight and width), flood depth of
the suroundiDg groud4 shadow coveritrg on the Des! distance Aom tbe nest to the marest
walerbody, canopy height, irmer dimensions ofthe obamber (deptb, height and widlh) asd nuInber
of fertile and infenile eggs per nest. The classfication vadabl€s were: €cological regiods, plant
fonrutiorl Dest materials. nest condition.

Dala were expr€ss€d on cartographic she€ts (s€al€-l:25.000), fo elalua& fho lotal crns€d
area ofeach finq and the forest ard savanna areas to d€telrritte the nest density in each case.

RESIJLTS AND DISCUSSION IN EACH ECOLOGICAL REGION

Tabl€s l, 2 a.rd 3 shows the results ofc€ls€d ar€3, number ofnests and d€osities, per plait
formafid ard ecologicrt rEgion. Table 4 F€s€ntad averages ofnu.&erical vadables pcr eaologica!
region.

1. Arruc| Balin
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Dat^ tuonr. 473.75 ha (162.5 ha of savanna and 311.25 of for€sts) and lll n€sts v,ere

re.orded, were morE abutrdafi in for€sts (79) lha! in sar€nnas (32), ftom which 56 were ftll and
55 lr/ere barvestd predated or empty, witi a density of 0.234 uest/ba- The average of eggs p€r

nest was 31, all ofrlem fenile Canopy heiglrt aad shadow covemge oD n€sts r€sulted daximum itr

this ."go". Flood level were very low and the nests located relatively far away from the

wal€ftodies; only 29 nests w€re located on flmding arels (l? in forests and 12 in sa\Ennas)
Edemal rcst dimensions result€d with rnaximum values in this region, with highest nests locat€d in
snvaorlas. More ftequent n€st rnaterials were littet branches and gound.

2. Apure Highlards

Frorn a total of 420 obs€ffed nests, 265 were firll and only 6l ernpty, elclosionated or
predat€d Dests. Average ofeggvtr€st r€sulted the lower comParcd with olher regioDs (2?.85), wih
high infertility (6.79). Extemd dimeosioDs of nests ivere similar to I,ow Apu.e ard Guarico
r€gions Cfabl€ 4). N€sts v,€re locat€d ruinly in salaruas and forEsts, but an important proponiotr
were obseri€d on dik€ 5nd brushes. Caaopy height and sbadow coveriDg over lhe o€sts Esult€d
lower tban in other aegions with the cxoeption of Cuadco, reflec'ting rhe domimnct ofthe savanaas
in rhis region (9570). The flooding lsvels r€sulted relatively hig\ associated with the ftequency of
dikes and dams, but the nests were gelerally away from the *aterMies. Tb€ most fiequent
building rnarerial ofn€sts were grass€s (almost 54olo).

3. Apure Lowlends

An area of 106t.75 ha of for€sts and 6480.5 of sara la w€re observe4 but high a$ount
of nests $,er€ c€osed in forests (539), wilh 338 in savaDras, most of lh€tn (94olo) filted wilh the
highest averagp of egg/n€st (32.39) and ftrtirity (32.05). Exiernal dinensioDs were relatively low,
compared with Arauca Basin and Apure Highlands (Iable 4). Most of the rEsts vr€rE built with
litter, braaches and ground. The canopy height was moderat€ly, but wilh a good shadow covering
ard high flooding level oflhe surroundiag groud.

4, For€sted Lhnos

Forests occupied an arca of l0tl.25 ha ad sava.Dnas oDly 767.5 b4 but almost the same
arnount of nests were observ€d in both forrnatioDs Clable 2), mosl of then filled. Tlrc canopy
height resulted relatively low, with shadow covering of about 46%. Ther€ v,as no trests in flood€d
ar€as, but they wer€ frequ€ody located leat the w4t€rbodi€s and in op€n savanlras. Extemal
dime[sions ll€re similar to other regions, but Dests mainly built by giasses €vcn in forest!,
oontaining tle lowe,st average ofeggs (26.6) and lov,est fettility (26.5).

5. Guarico

All lhe nesB were obs€rv€d on dikes and dams of or y one fan4 most ofthem qnpty or
predated. Frequently, the dests were built of grasses and aquaric plaats, located in op€n plac€s,
without shadow aoverage and in flooding zon6 or close to the Nater. E demal dimensions resulted
relatively lower than ia olher regions, but the nunb€r of eggluest and frrtility had similarity with
other regions.

Dosities
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Nest densities were calcular€d on rhe basis of the c€Dsed savanna or forest area in earh
r€ion, obtained from cartographic sh€eb (Table 3). Higher density was found in the Arauca Basin
follow€d by Apure Lowlards, Forest€d Llanos, Cuadco and Apure Higl ands. This result is
obviously inlluonced by the arnount ofhectares c€nsed in each case. Apure highlards and lowlaads
rec€iv€d nlore attentior! due to its higher amount of fi.rms involved in the Program of hanesting
and frming babas. Generally, the forests shows high density ofnests thalr the salannas, exc€pt in
the case ofthe For€st€d Llanos region. The farms on this region have wide d€forEst€d zones, which
can inlluence the results.

CONCLUSION

Forest are preferred by babas for rcstitrg, but they also use sarannas and oth6r
eovironments. We strongly recoftft€Dd the prot€ciion offorested areas as ncsting habitats.

The f'emission for eggs extraction must ooDsider the deruity values as an index. The
probable Dumber of eggs in a farm is obtained multiplying deisities for the number of heclares of
sava$a and forest. Taken into ac.dmt the number of eggs per nest in each region, the probable
number ofeggs in a farm can be calculared with lhe following relatiomhip:

(Forest Dcnsity x Forast Ar€r) + (Sevdnr Densit x Srvrtrn. Arer) = Numt er of Nests

Numb€r of Nests x Ayerrgc of rcst in erch regioa = Number of eggs
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Ce|rs€dI rDl€ l: ar€a (hr) bv recion rt|d
Region Forcst Savanna Total

Hishlands
.255,rI1.790,31

ApurE larlalds 1.068,75
6.480.5

1.549,25

Arauca Basin
311.25 t62.5

4',t3,75

Forested Llanos 1.081,25
767.5

l_E4E,75

Guarico
425.0

425,00

Total 2.996.5019.090.6

fordation

foroatior

formatioD

Trblc 2: Ccrsed n€rB by r€gion .nd
Region Forcst Savafiu Total
Apure
HisNands

tz1 232 359

ADUre l,owlands 539 338 811
Anuca Basrn 79 t I l
Forested Llanos 89 164
Guarico 29
Tolal 834 106

Trble 3: Defiitier of nest! rnd
Regiotr Forest Sa!"nna Total
Apore
Hiphlands

0,231 0,021 0,010

ADure lnwlands 0-504 0.052 0 .116
Ar€uca Ba3in 0,254 0-197 0.234
Forcslcd Llanos 0,082 0,09E 0.089
Guaric! 0.068 0.06E
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TABLE 1: Averrges tnd sigtrificance of nuoericel vrri.blci in €rch €cotogical regiotr (number of
ce3e3 in brrck€t!).

VARJABLE SIG
Hishl"trds

Arauca Basin
lrwlands

Guarico ForE$ Llanos

Canopy Height
(m) ( l75)

13,08 r 0,81
n03)

8,31 a 0,56
(2m)

7,23 t t,29
( l l )

Shadow
coveraSe (7o)

43,621j 2,50
(242\

16,3813,29
(l05)

65,51+1,25
(541)

15,00 t 7,91
(9)

46,53 r 10,19
(l3)

Flood level
(cm,

22,61 15,89
(155)

1,34 a0,7t
(29\

0,2310,02
(67\

42,61 X IO,lL
(25\

0,00 r 0,00
(1)

Distalce to
water (m)

t5,55 +2.14
(346)

39,20t6,75
fl )

7,54 tA31
(812\

0,56 r 0,1?
09\

3 , l l  1 0 , 5 2
(5r)

Nest Height
(ca,

38,19 tO,79
.326\

46,84 r 1,53
n09)

37,99 t0,55
(431)

36,131 1,45
(52\

37,t0 t2,14
09\

Nest widrh (l)
(cm)

102,28 t t.t1
(32T1

116,8613,07
(l09)

101,54 r 1,48
(431)

93,44 ! 5,15
(29\

82,1I a 2,98
(52)

Nest Widrh (2)
(cm,

91,66 t t,52
(207\

tt6,$ a6,74
(23\

ttt,17 +2,53
(315)

9t,71+3,39
f2E)

100,00 r 0,00
fl)

Eggs/nes1 27,8t 1096
(a8l

31,72tO,40
(289)

32,39 tO,40
(349)

31,00 r 0,00
(l)

26,6t tO,44
n37)

Fe(ile
€eqYnest

27 ,85 tO,94
r82l

31, '72tO,40
r289)

32,0510,40
(348)

31,00 i 0,00
(l)

26,54 tO,44
(l37)

lnfertile 6,19 t2,4r
n4)

2,0O l:0,0O
rl)

4,35 r 1,06
(r4)

0,80 r 0,49
(5)

Chanb€r depth
(cm)

12,40 tt,t1
(20)

13,33 I 1,84
{31)

10,00 r 0,m
d)

8,$ t2,09
(5)

Ch.rnber height
{on,

ts,tu t 1,42
( l2)

23,33 110,68
(3)

r9,36 rl , lJ
(51\

15,00 t 0,00
(l)

Chamber width 30,09 i 6,40
( l l )

24,09 r 1,89
(46)



COLONIZACION Y OCUPACION TERRITORIAL DE LAGUNAS
ARTIFICIALESPOR Caimancrocodilusfascru (Copel86E) CROCODYLIA

: ALLIGATORIDAE.

tArME DE L4 OssA wIAsQaEz

ABSTRACT.

The main objetive of this study b to get to know how artificial lagoons are colonized by
wild popupation of babilla Caiman crocotliluslasdr, during the dry s€ason ofthe year'

Anificial ponds are generally used as drinking fountains for the cattle and total number
and extension ofthese lagoons are representative ofthe Colombian north coast

RESUMEN .

El presente estudio tiene como objetivo, conocer como las poblaciones silveslres de
babilla Caiman ctocoililus fuscus' colonizan y ocupan lagunas a.tificiales durante la
€poca seca del ano. Estas lagunas son construidas y comunmelte usadas como fuentes de
agua para el ganado vacuno, su nirmero y extension total es repr€sentativo para la regi6n
Costa norte de Colombia.

Palabias cfavcs: Caiman crccodilus fuscz.r, Babilla, Colonizaci6n, migracior\
ocupacioq Lagunq Costa norte, Colombia.

INTRODUCCION .

La wa.luaci6n del potencial que posee la Costa norte Colombiana, en cuanto se refiere a
las poblaciones silvestres de Babilla Coiman crocodilus fuscrsr no es todavia conocida
aun cuando los datos de captura legalizad4 obtenida mediante la caza de fomento para el
establecimiento de los Zoocriaderos y los informes qu€ eventualnlente se tienen sobre
contrabando son rclativamente altos, en el medio natural es eridt'nte la existencia y
mantenimierto de Doblaciones silvestres de n0mero considernble

' 
Di.€clor Ci€ntltrco Colonbia! R€pdles
Cale23 A#15 - 18. Sinc€l€jo ( Sucrc). Colonbia.
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Ahora bieq una parte de esta poblaci6n ocupa lagunas anificiales , denominadas
localrnente " Jagtieyes ". Todas las fincas o haciendas del Depadamento de Sucre,
dedicadas a la ganaderia y ubicadas en la subregi6n Golfo de Morrosquillo o llanura
aluvial costera , poseen las citadas lagunas como una soluci6n para abrevar el ganado
vacuno y satisfacer las necesidades primadas de agua .

Se calcula que existe una laguna artificial o " Jagtiey " por cada 50 hectareas de teneno
dedicado al sector pecuario, elr esta zona del Departamento de Sucre, con un espejo de
agua que oscila entre 2.000 y 8.000 metros cuadrados, ubicando la rnedia en 6.000
metros cuad.ados de 6rea. Por otro lado, en casi todas estas lagunas se han sembrado
peces, principalmente Bocacbico Prochilodus reticulotus nngMenae , Sihalo Tarpon
a anticus ,'fil^pia Oreo.hromis niloticus. Lo cual ha hcrementado la productMdad de
estos ecosistgmas.

Lz zpl!.a de estudio se ubico en un predio particular de 500 hectireas, situado en el
Corregimiento de Puerto Viejo, Municipio de Sanriago de Tolf, Departamento de Sucre,
Costa Norte Colombiana. Si se tiene en auenta la extensi6n total de la llanura aluvial
costera referida y las de formaciones ecol6gicas que posee se puede pensar que los datos y
conclusiones obtenidas tienen un caracter puntual, no obstrnte son una muestra de alto
valor para lograr el conocimiento poblacional que de esta especie se requiere, al tiempo
que se reconoce la capacidad colonizadora y los mecanismos de adaptaci6r! aspectos que
en gran medida han aludado a la supervivencia natutal de Caiman ooco.Iilus fuscus.

MATERIALES Y METODOS,

Para llevar a cabo este estudio, se tomaron dos ( 2 ) Lagunas artificiales o " Jagtieyes ",
di*antes el uno del otro aproximadamente 2 kil6metros, sin ninguna conexi6n de cauces
entre ellos. Dumnte tres ( 3 ) aios consecutivos : 1990 , l99l y 1992., hacia el mes de
Marzo, que corresponde al periodo de mayor sequi4 se procedi6 a la evaluaci6n de las
poblaciones de Carzrar oocodilus fuscus , al\. eistantes.

Cada afro, duranle tres ( 3 ) dias conseculivos se realizaron conteos visuales, con un
horario distribuido, asi : 08:00, 10:00, 14:00, 18:00, 20 :00 y 24:00 horas . Durarte el
periodo diumo a simple vista y durante la noche con el uso de l6mparas de pilas, cada
conteo ocup6 un espacio de 30 minutos aproximadamente. El cuarto dia, inmediatamente
posterior a los conteos descritos, usando una red dc pesca que cubria al menos el 20 7o del
6rea de cada estanque, se procedi6 durante el periodo diumo y por espacio de 8 horas a
extraer la mayor parte posible de ejemplares de Cqinuin crocodilus fuscus, en promedio
se hicieron l0 pasadas de la red, tratando de arraslrar en el fondo del estanque. Despuds
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de la extraccion se realiz6 un conteo visual de control, siguiendo la misma metodologia

descrita anteriormente.

Todas las Babillas extraidas se clasificaron por talla y sexo, los individuos catalogados

como irunaduros y de ta.lla menor a l.lo mettos de longitud total, fueron marcados

eliminando escamas simples de la ctesta caudal, usando las tres ( 3 ) primeras escamas

para seflalar el aio del muestreo y las dos ( 2 ) subsiguientes, es decir la cuarta y Ia qurnta

escam4 para indicar la laguna en donde se les habia capturado Por su lado, los indMdr'tos

mayores a l.ll metros de Longitud total y clasificados como maduros' fueron retirados y

se ies mantuvo aislados en encierros ambie[tados, al finalizar el estudio fueron devueltos a

zu lugar de captur4 durante la dpoca de lluvias.

RESIJLTADOS :

I,AGIINA # 1:

Extensi6n
Protundidad Media

l l Has
1.5 mts

Tabh # l: Conteos visualcs registrados cn la Lagunr # 1.
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Trbla # 2: Relaciiin promcdio entrc los conteos diurnos y los conteos noctumos
p.rr la lagun& # 1.

Tabh # 3: Capturas dfucriminrdar por talh y sero reNlizrdas cn h Lagutrs # l.

Rel.ci6tr
Iriuno:Noctnmo 1:4.4 lt+4 1:4.5

Tabh # 4: I)rtos de lor muestrcos viluslcr de contt'ol, redizrdG p$teriormente

r ls capaur& en Ia Lagum # l.

" l-os hdividuos con talta 30/50 tro fiIeron scxadca.
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Tabh # 5: Rel.ci6n cntrc individuos maduros c individuos inmaduros acorde

Tabh # 5: Rehci6tr h|lhda entrc sexos, segrin la captura en la Lsguna # 1'

TNbh # 7: R€clpturar logrrdar cn lN Laguna # l.

I,AGUNA # 2.

Extensi6r
Profundidad Media

0.9 Has.
1.3 mts.
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Trbh # E: Conteos visuales rcgistmdos en la Laguna # 2.

Tsbh # 9: Relaci6n promcdio cntre los conteos diurnos y los contcN nocturnos
prrs la lagunr # 2.

Trbh # l0: Crptura! discriminsd$ por talla y seto rerlizadss etr la Lagutrr # 2.
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Rel&ci6tr
DiuBo:Noctrmol:3.53 1t1.25 l:2.51

Tabla # 11: Detos de los muestrcos visuales dc control, realizldos posteriormente
a h captur|, en la L^Erra #2.

T&bla # 12: Relaci6n entre individuos maduros c individuos inmaduros acordc
con fa capturr, en la L^Errn #2.

T8bh # 13: Relaci6n hrllada cntre scros, scgrin la captura cn lr Lsgun& # 2.
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Tabl& # 14: Recapturas logradas cn la Laguna # 2.

DISCUSION :

Se manifiesta la existencia de una ocupaci6n territorial de lagunas artificiales por pane de
Caiman crccodilus fuscrs, los mecanismos seguidos son claramente observados en el
periodo de lluvias, 6poca durante la cual debido a la formaci6n de cauces temporales
como producto de la escorrentia , las virnrales vias de traslado son m6s accesibles y
s€guras tarto para Babilla como pala otras muchas especies , tales como : Peces y
Tortugas .

Durante la 6poca de sequia se observa una alta conc€ntraci6n de Babillas ( Godshalk,
1976 ; Ayatzagtena ,1980 y Gorzula , 1984 ). El fen6meno de concentraci6n poblacional
obedece en primera instancia a una oferta limitada de hatitats y a una rclativa
concentracion del alimento disponible en el eaosistema ; especificamente y haciendo
dnfasis en este estudio, los suelos cuyo caricler arcilloso, los hacen demasiado
endurecidos y requebrajables en la dpoca de sequia son una limitante para la estivaci6q lo
cual tiene ingerencia en la ocupacioo de los lugares con agua disponibles y la deteccion de
una alta densidad poblacional. No obstante s€ observan migraciones individuales durante
la ipoca de sequia, causadas posiblemente por delimitaciones tenitoriales intraespecificas
y/o despliegues agresivos de diversa indole entre indMduos adultos, lo cual obliga a una
migraci6n hacia otras lagunas o cuerpos de agua, sin que esto implique una mejoria en la
oferta del espacio disponible. Los canrbios estacionales iienen una muy marcada
influencia en el comportamiento poblacional de Babilla. ( Gorzula , 1984 )

Atin cuando la informaci6n colectada en este trabajo, apenas cubre una pequeia muestra
de la Cosla Norte Colombia.n4 se estima que matem6ticamente y con ajuste a los
resultados, la ecuaci6n viilida y aplicable a.l caso, seria :

P=, [ (N+D )/3]3.85. Lo que equivale a multiplicar la sumatoris de los
promedios de los avistamientos totales rcalizados por el faclor 1.2833.

121



Aplicando este factor se tiene :

a Dcnsidrd Ind / Er.

Tabl^#172 C{lculo y compraci6o cntre la derNidad hdlada y las capturas
logradas en cstc €studio, con la aplicaci6n del factor matemitico
propuesto.

Segun el factor propuesto el valor de la densidad que puede calcularse en este estudio,
tiene un rnargeo de error que alcanza un m6ximo del ll Yo,lo cual es compensable y
ajustabl€ si se tiene en cuenta que edste despu6s de la captura un conteo de control, que
siempre da valo.es positivos. Por otro lado la experiencia iadica que los censos de fauna
silvestre en medio natural y en especial para los Crocodylia , tienen estidativos de
densidad calculada rds bajos que lo que se logra obtener en las posibles capturas.

La relaci6n existente entre los conteos diurnos y lo$ conteos noctumos, presentan urla
amplia diferencia entre ellos, son mucho mayores los valores ob&nidos en los conteos
noctumos y tienen Ia tendencia a incrementarse signifcativamente con la hora y a medida
que los animales se acostumbran al observador y a la idensidad de la luz usada; para
ambas lagunas la relaci6n eotre los conteos diumos : conteos noctumos, es de I : 3.5 en
promedio.

I,a relaci6n existente enlre individuos maduros e indMduos inmaduros da para la Laguna
# I un valor de l: 6.0 y para la Laguna # 2 un valor de l: 5.4, lo cual es muy similar en
ambos ecosistemas. Los resultados de recaptuB t:rnto para la Laguna # I como para la
Laguna # 2, son muy similares. Se evidencia una tendencia en los indMduos inmaduros de
menor talla a permanecer en $t h6bitat, este es un mecanismo que brinda rnayores
posibilidades de subsistencia; quedaria por esclarecer que sucede con aquellos individuos
de mayor talla o cercanos a la madurez.



Desde una perspectiva de conservaci64 estos ecosistemas son imPortantes ya que la
tendencia ear la zona de sabanas, por el desarlollo lecnologico agropecuario que se va
logaldo, tiende a increment{ el numero de represas artiiciales, con el fn de obtener una
mayor produccioo y a la vez evitar tener que desplazar el ganado vacuno durante las
epocas de sequias , esto sumado a la creciente destrucci6n de hibitats naturales
aumenlaran elvalor ecol6gico de los jagiieyes como refugio de fauna silvestre.
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Conservation and Sustainable Use of the Y af,are Caima\ Caiman yacare , in Bolivia

Robert Godshalk

Dept. of Wildlife Ecology and Conservatron

201 Newins-Ziegler Hall

Univercity ofFlorida

cainesville, FL 3261l -0304

reg@gnv.ifas.ufl.edu

Abstract Bolivia has traditionally supplied a large percentage of carman

hides to the intemational matket. Hunting was undettaken with little conttol and quotas

were set without population data. In 1986, a hesidential Decree halted all commerclal

wildlife exploitation. Provisions allow for future commercialization of species following

appropriate study. The yacare caiman, Ca iman yacare , is capbl€ of b€ing managed as a

valuable, renewable resource.

A conservation program, which includes a controlled harvest plan, is being

developed for Bolivia. tt will attempt to produce a sustained vield of hides from \ ild

populations, using the successful program in Venezuela as a model. Consepation ofthe

caiman for a rcgulated harvest would ptoduce multiple b€nefits for Bolivia at both the

individual and national levels. Allhough the vacare caiman populations in Bolivia have

shown vigorous recovery under the ban, a recent increase in illegal hunting underscores

the ne€d to develop a working program.

Most of the caiman populations and suitable habitat are contained *lthin large

cattle ranches and legal lndian Territories of rhe Departments of Beni and Santa Cruz-

and therefore these lands occupt.' an importanl position in an] management scheme fbt

Bolivia. The present proJect is developing an expenmental pilot hawest plan lbr limrted

production which is pojected to begin in 1996
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Problem Statement - Bolivia has grest potential for developing sustained use
prognms for its crocodilian species. Until rec€ntly, these resoutces wete being exploit€d

wirh little regard for porential use in the future and were consumed at such a high rate

that local caiman populations were severely reduced. A Presidential Decree has brought

the legal trade to a halt but continued poaching is a problem. A comprehensive

management plan is required to protect these valuable components of tropical wetland

ecosystems. Experience with caiman conservalion in other countries has shown that the

economic value can be us€d as an incentive for spe{ies prolection and provide support for

sustainable use on a long-term basis. Support from local rural inhabitants can be

enthusiastically enlisted when they receive tangible benefits. Genention of substanti&l

income is possible if management policies are focused on the aonservation of wild

caiman populations and incorporate sustatnable use concepts .

The yacar€ caima\ Caiman yacare, has considerable potential to provide a

continuous, ecologically-sound production of hides in Bolivia. This project will work

with lndigenous communities within legal Indigenous Territories, and private landholders

in tbe conservation and hawest ofyacare caiman. These lands contain the largest areas of

suitable habitat for caiman and most oflhe rernaining populations. Thus, any national

management plan will have to rely primarily on the caiman populations that exist on

private and communal lands. The ptoject has begu by conducting essenhal population

surveys on a small group of selected properties. Using this baseline data, an experimental

pilot harvest will be planned and executed. If the results prove successful, t}le

information produced will be used to slowly and carefully expand the harvest and to

develop a comprehensive national plan fbr this specres.

The project will explore the effectiveness of locally-based caimar conservatlon

under two different types of land tenur€. The lands on large cattle ranches and lndian

Teritories provide both large areas of suitable habitat for the yacare caiman and good

potential for p.olection. Mosl Indigenous Territories in Bolivia have been declared

within the last five years and resource righs have only recently been defined. The two

Territories selected for this expe.imental harvest progtam total over two million hectares

and include excellent habitat. Local resideots maintain tradirional lifesqvles of swidden

agriculture and moderate subsistence hunting. Resource use ard management is integlal

within their cultures- Sustainable use ofthe caiman has potential to provide employment

and communal income for the b€nefit of Ter.itory inhabitants. Local lndigenous leaders

werc contacted and infomed of the projects concepts and goals. They were very

interested and felt cenain thal communitv members would be eager to be involved.
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Cattle ranchers thoughout the bopics have received a bad reputiation due !o
widespread deforcstation for pasture development. Howev€r, this has not b€€n the
pattem in most of Bolivia, where the lowland savannas are a naturally occurring
ecosystem. On these $eat open grasslands ranchers have been able to pusue their
occupation with minimal disturbance to the area.

A Venezuelan conservation prog(lm serves as a core model. lt was developed
ov€r the last 15 years and has proved very successful. Management of the common
cajIna(r, Caiman c. crocodilus, a subspecies closely related to the yacare caiman, has
produced sustainable populations on private lands under verv similar conditions of
climate, habitat and land tenwe. A sound management plan has evolv€d which uses
catde nnches for the conservation ofcaiman populations and hawesting ofadult animals.
Surveys are undertaken annually by trained personnel regislered with the govemment on
ranches where harvesting is requested. Quotas are assigned in accordance with the
caimal population suwey rcsults. Only large male caiman over I 8 m are harvested and
CITES control tags are fastened !o the hides. Although 150,000 skins were produced in
the 1988 season in Venezuel4 subs€quent suweys show population declines and the
recent harvests have been reduced. This demonstrates the flexibilitv of the program and
appropriate adaptive management response to maintain sust&inable caiman populations.

The system of private "stewardship" of the caiman has proven to be an effective
conservation strategy. The Venezuelan cattle ranchers now view the caiman as an
economic asset. Many of th€se ranchers rvere previously indifferent to widespr€ad
caiman poaching that occured on their land but now regard these animals as part oftheir
livestoak inventory. The cooperation and active participation of the nnchers is essentiai
for the plan's continued success. These facton, coupled with an efiective regulation of
the taking, processing and transport of skins, has been the core of Venezuelan polic!'.
The high level of control of the caiman hide prcductron in Venezuela has led to the
development ofa legilimate industry based on a long-term, sustained yield program.

This Foject proposes development of a similar system for (:aiman yocare I\
Bolivia. This requires the protection ofthe breeding populations and their habitat. The
necessary habitat is present on the Indigenous Temtories and large ranches. but recent
poaching is eroding the populatron base needed lo fo.m a sustainable, high-yield system.
The landholders often ignore poaching, or, if involved. have no concept of sustained yield
possibilities for caiman. With a different pe$p€ctive- the] could leam to utilize the
caiman as a regulated, renewable resource.

Usind the lndigenous Territories is a depanure from the Venezuelan model. Land
is held communally as well as the resource rights. The \ir'idelv scattered seftlements
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provide protection for wiltllife fiom poacheE and outside intrudels. Caiman have

recuperated fiom previous depredations of the 1970s and 1980s when hunting took place

there before lndigenous control. The aaiman axe curentlv numerous and do not inte.fere

with any subsistence activity. Leaden have expressed interest and feel the community

memben will be willing to be involved.

Most ranchen alrcady have the conceptual fiamework from their manag€ment of

cattle. Routine management of their livestock requite the foundations of animal

husbandry. Adequate numben of cattle must be retained to insure production for the

following year. ln contrast !o domestic animal productioi, the continuous reduction of

caiman populations decreases any potential futule benefits and makes recovery of the

populations more dillicult. The resulting decline in caiman numbers has been observed

in Bolivia, Brazil, Peru, and Colombia in spite of laws regulating the hide nade.

Venezuela stands alone among the South American natrons in having producad a

working, harvest Fogram of wild caimans. This is due, in a large part, to the local

involvement and. successful integration of cattle nnches into the conservation and

utilization schemes. A review of tbe historical setting will put the current situation in

Bolivia in the proper perspective.

Background - Yacare caiman in Bolivia are facing an uncertain future. King and

Videz Roca (1989) estimated that, during the 1980s, up to 400,000 hides annually were

being taken from Bolivia. The current ban on hunting has great ellect in reducing this

number as local markets have closed. Hides were traditionally smuggled out, mostly to

Paragrray (Hemle_v and Caldwell 1986, King and Videz Roca 1989) and this is still

continuing, although at a very reduced level. The hide hunting previously reduced the

average size of hides as tbe older animals were extirpated and populations were

threatened in some areas (Glastra 1983, Medem 1983, Cintra 1989, Brazaitis 1989,

Crawshaw l99l). King and Videz Roca (1989) measurcd a sample of 16,000 tanned

hides in Bolivia and found 6570 under the legal size limit.

Five caiman sp€cies are found in Bolivia but onl), (-- yacare is economicalll

important at this time. The black caiman, Melanosuchus nrger, is the largest and has the

most valuable hide. Bolivian populations of this species are so reduced that it is now

economically extinct (Medem 1983, King and Videz Roca 1989). The Convention on

Trade in Endangered Species of Wild Fauna and Flora (CITES) includes Melanosuchus

on the endangered list, Appendix l, which prohibits any commercial trade. Small
quantities ofblack caiman have been found in recent confiscated hide shipments. These

skin are frequently in chaleco or flank form, indicatlng that novice hunte.s are entering



the illegal tnde. Reduced ventral osteodems in this species sllows the rvhole belly and

lail to be utilized

The broad-snouted caimut, Csiman latirostrij, is also a species with superior hide

quality. lt is now is nearly extinct in Bolivia (King and Videz Roca 1989) and is also

listed on Appendix L This species never was taded in Bolivia in large quantities Th€

two Paleosuchtlr species ate quite small and they are rarely taken as the skin is heavily

ossified and unsuitable for most leather products

The caiman has a long history of exploiration in Bolivia Vadous Ame'indian

group are known to have hunted caiman for food and skins (Cardris 1886' Chuch 1912'

Arce 1954. Denevan 1966, Holmbery 1969), but the current importance of caimans has

only b€en recently quantified fot the Sirion6 lndians (Stearman and Redford 1992)

Caimans have a place in the popular folklore and vadous products are ascribed certarn

medicinal properties (Oblitas 1971, Smith 1981) The cunent economic value of the

yacare caiman is primarily derived fiom the skin' but the meat is delicious and has

potential markets (Eregueta and Pacheco 1990). However, non-lndigenous Bolivians

have no Eadition of utilizing caiman as a food source and this has cotlttibuted to

conservation of the species since the ban on hide trade Substantial additional income

fiom the Venezuelan harvest is gencrated from national sale of salted carman meat

(Thorbjamanon 1991) and suggests that the meat fiom Bolivia could also be sold

Markets should b€ explored to increase the total potential of the progTam Sale of fresh

or frozen mear on the rntemahonal market has even gtearcr economic prospects

The present mismanagement ofthe caiman resource in Bolivia is very destructive,

but this can be reversed. The Bolivian Govemment receivqs no legal income ftom the

illegal hide t]ade of Caiman. yacare which occurs within national borden The low

prices paid to Bolivian hunters for the salted or crusted hides represents a very meager

income. ln 1994 and 1995, I was told that hides were sold to Paraguayan dealers for an

average of less than US $2. This \4"s in anticipation of a harvest program there which

never materialized. Previously, Paraguayan dealen often become the "official" exponer'

shipping many of the Bolivian hides to Singapore and Europe The recipient nation'

where skins are usually finish-tanned and the final products are produced and sold' reaps

the largest profits. At the same tim€. constant illegal hunting pressure in the supply

country often results in the reduction of the breeding stock This cartainly would have

great effects on future population levels and undermine conseNation effofis for the

caiman. Recem action by the Paraguayan govemment has greatly reduced the amou of

hide traffic from Bolivia. we hope this vigilance continues with rigor.
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The cotrditions s€en today in Bolivia arc p@It ofa process that has been continuing
for decades in South Amedca. As the world market for hides depleted the more valuable

species, the hunterc tumed incrcasingly to the smaller, less valuable caimans (King and
Brazaitis l97l). The cairnan species, found only irl the Neotropics, have previously been

Fot€cted by two main factols. Firsl, most sp€cles do not attain much morc than two

mete$ in length compard witb four to six meters for true crocodiles. Secondly, all

caimans have bony ossicles, known as "butlons", in much of the hide that make lt

unsuitable for many leather poducts (Fuchs et al, 1989). These osteoderms are

especially pronounced in the dorsal and ventral skin and, as a result, only the soft flanks

are usually raken. Today, caiman hides compnse about 75o/o of lhe world market in

crocodilian skins, as the more valuable species are not available in sufficient quantities

(Fitzgerald 1988).

Traditionally, crocodilian resouces have been exploited for short-term benefits to

international businessmen- Local people have rarely benefrted and often fall into debt
peonage as pafons extend credit to hunters in the form of ammunition, batteries and

staples required for trips in the field. This results is exfemely low pdc€s paid to the

hunter. Previous tramc in raw hides also meant that frrrther sieps in processing occured

outside the producing counay, eliminating any other potential income there.

11 also app€ars that key €lements of complicated wetland ecosystems have been

removed with negative elfects for wildlife populations. Fittkau (1970, 1973) indicated

that caimans are a major accelerator in nutrient processing and very imponant in

maidenalce of fish stocks and general ecology of Amazon wetlands. He plesented data

suggesting that where caiman have been eliminated the diversity of fishes declines, and

as a result fewer fish are caught for human consumption. My experiences in Venezuela
(Godshalk 1978) inteviewing fishermen and old caiman hunters, though anecdotal, lend

credence to these ideas. Other sources address this topic and support this view (Chirivi-

Gallego 1973, Medem 1981, 1983). Although detailed studies arc few, indications are

that caiman are an important €lement in the ecosystems where they ar€ found.

As the global detenoration of crocodilian species b€came apparcnt, th€

intemational conservation community responded by raking step6 to control fie trade.

CITES has been very influential in slowing the illegal international traffic of qocodilian

hides (Jenkins 1987). Counfies must now compile annual reports documenting both.

exports and imports of hides. Tagging of skins in lhe countr-v of origiq use of lequired

export pemits, and analysis of annual reports have reduced illegal trade significantly
(Jelden 1990). These factors, plus increasing availability of legal hides, both fiom
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captive-raised and wild-harvesGd animals, make the illegal trade both more difficult and

less profitable (King 1989).

Caiman hunting in Bolivia began in the fifties. A Bolivian law, passed in 1961,

established size limirs and hrmting seasons to protect the wild populations (Broclonann

1986). It also prohibited the export of raw skins for two intended effects: 1) etlective

conaol could be established over the small number of tannedes capable of tanning the

hides to intemational standards and 2) revenue increases would result if hide processing

was conducted in-counfi-v. Unfortunately, the law rras never enforced. Hunring ocruned

year-round, and raw skins of all sizes were exported. Bolivia b€came a CITES signatory

in 1974 and issued exportrt-rmits for Caiman. yacare 'J'],der the rcgulations until 1988.

The Bolivian Wildlife Depanment established an export quota of50,000 hides p€r

year for 1986 and 1987. However, Ministry officials illegally sold the CITES export

permits to hide dealers in Paraguay for personal gain. The Paraguayans used these

permits to export illegal hides, many of which were smuggled from Bolivia. Meanwhile,

anticipating rhe promised CITES permib for the legal export quotas, Bolivian tanners had

purchased large quantities of hides from local hunters. Since the permits had been

already been sold, they could not export their legal stock (King and Videz Roca 1989).

Due to prwiously ineffective control of the commerce by the Bolivian authodties, rn

November, 1987 issuance of legal permits was suspended and a Presidential decree

halted all wildlifb commercialization (Marconi and Andrade 1992). In 1990, this decree

was extended indefinitely. Petition for lifting the ban for experimental programs carl be

msde by the wildlife authorities on a species specific basis.

Bolivia needs to fomulate a national management plan in order to conserve its

crocodilians, but lacks most ofthe required resources. Suspending legal tade for a brief

period is a temporary move and has allowed some populations to recup€rate. lt does little

to stem the flow of illegal hides, however. Historically, very few studies of Caiman.

;racure have been undertaken in Bolivia and few relevant data exist. It is in Bolivia s best

interest to manage lhis resource with care. Harvesting of a related srfJcies, Caiman c.

crocodilus, occurs in Venezuela with an annual take of 30,000 to 100,000 hides, each

valued at approximately US $50 to US $60 (Gora a 1987), although this depend on

current intemalional markel conditions- The overall economic value of the 1987

Venezuelan harvest was in exc€ss of US $9 million in terms of employment, support

sewices, hide values, meat sales, etc. Revenues per hectare to landowners at thal time

were very comparable to p.oceeds from caftle Bnching (Thorbjarnarson 1991) Ranchers

need only to prolect the reproducing stocks and insure that permanent water is available

to provide dry season habitat.
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This low input scheme has also been quite ploductive for capybams,

Hfdrochaeris hydrochaelis, in Venezuela, which provides additional income on marly

ranches (Ojasri 1991). Cattle, caiman, and capybaras combitre to increase the Det value

of the land production without conllict. With careful management and conservative

hawest quolas, the populations of both caiman and capybaras maintain good atmual

production. On one large lanch in Apue State (95,000 ha), the annual openting

expenses were frequendy met with the proceeds from tbe capybara harv€st. Little aapital

or effort is.equircd as the animals are not penned. ln Bolivia, capybaras are routinely

shot as vermin because ranchers believe a local myth that they carry parasites and disease

thar aflect cattle and thus a poiential resource is being wasted.

To conserve the caiman for future use, they must b€ managed for a sustainable

vield. The nec€ssary foundation is protection ofthe habitat and the calrnan populations

that are found wiftin the lndigenous Territories and private ranches in the Iowland states
- Beni, Pando, Satrta Cruz and northem La Paz (Unztrcta 1975, see map 1). Communal

and private landholders could play a large role in caiman conservation and supplement

their annual eamings witb little capital input. By protecting a resourc€ of sizable value,

these landholders could realize a sustainable annual harvest of hides as determined by

existing populations and habitat. Potential value to the rural inhabitants fiom caiman

would be an incentive to conserve both habitat and reproduative populations (Magnusson

1984).

Objec{ives - The underlying goal of this Foject is to plan the conservation of

yacare caiman and conduct a controlled experimental harvest. This involves coordinatlon

of many people and institutions. The plan will tesearch the harest ellects and assess

prospective sustainability. We will investigate the effectiveness of caiman conservalion

under t}le two types of land lenure systems. The following objectives are required to

meet this goal:

I ) Conduct standardized, repeatable caiman population surveys

2) lntegrate communities and communal lands within legal lndigenous Temtories into a

aommunily-based conseryation and sustainable harvest plan.

3) Integrate private rancheN in a pfivate landholder-based conservation and sustainable

haflest plan.

4) Research institutional support.

5) lnvestigate the infiasmrcture for tagging, transport and proc€ssing of hides

6) Explore tannery support for conservation and legal hide use
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7) hoduce a document with uralysis and recommendations for use by the Bolivian

Government in development of a national mallagemetr1pro$am for Csiian yacare.

Methods The experimental harvest will be aonducted on a very limited Dumber

of properties. Quotas will be assign€d according to the results ofthe population surveys.

In Venezuela, about 7% ofthe population is harvested. Only adults of a 90 cm minmum

snoul-vert length are taken, assuring an all-male harvest (Thorbjamarson 1991).

Repeating surveys each year monitors the populations and sustainability ofthe program.

The specific details will be worked out to fulfill the project objectives, following results

ofthe ongoing surveys.

I ) Caiman survevs - Detailed population surveys were initiated in 1995 to identiry

the propenies to be included in the pilot harvest progam. These field studies will be

continued in 1996, with spotlighting at nighl and eslablishment of GPS coordinates for

repeatable surveys. The system has been standardized by Messel el. // ( l98l ) and has

been used by many other researchers (King er a/ 1994). Tbis will produce pre-harvest

baseline data for the curent caiman populations. Both total number counts and size-class

distributions will be investigated. These data will be compared with subsequent post-

harvest surveys on the same prop€rties. The rcsults will be used to formulate harvest

quotas and monitor population trends.

2) Indigenous Communities - The Bolivian government has recognized several

lndigenous groups by gnnting them legal terrilories. This gives them most use rights for

the nahlal resouces within their boundaries. I spoke with represematives oflwo major

Territones and traveled to various communities. The! understand the necessilv of

suslainable use for fufre securilv and are eager lo develop programs with lheir people.

Two Beni-based NGOS that work with Indigenous projects are very interested in this

proposal and want to be involved. The Director of the national Offrce of lndigenous

Affain has also pledged her support and wanls close involvement in one of the {irst
' lndigenous projeca based on conservation and sustainable use ofnatual resources.

The two lndigenous Teritories selected have healthy caiman populatlons.

Caiman are not faditionally hunted for food by native p€ople and the ateas have little

intrusion from outsiders. Access into the areas can be controlled for poaching control

and the resident communities are enthusiastic to b€gin. In 1994 we conducted a planning

workshop that was attended by lndian leaders. local NGOs and both national and local

gofi. omcials fiom the Wildlife and tndian Affairs oflices. all pledging suppon In 1995

1r'e surveyed areas in the Tenitono lndigena Parque Nacional lsiboro-Sdcure (see map 2)

and sDoke with inhabitants ofnumerous commumlres.
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Tbe Foposed system would credit hunters for payment for each skin produced.

These skins would later be sold in auction by the local commudty to the tannels. The

natual resources are communal property and the majority ofbenefits would retum to the

community. After payment to hunters, the remaining fimds are available for the

community benefit as they see fi1. Local leaders are anxious for involvement in the
program and want to begin training their people for caiman surveys and management

3) Ranchen - Much of caiman habitat in the Beni Depertment is held on the vast

cattle ranches ofthe natural savannas. Many ranches are over 50,000 ha. and, due to the

extensive systems ofmanagemelt, exhibit little degradation from human influence (Jones

1980). Some large ranches in eastem Santa Cruz Deparhnent also have appropriare

habitat and caiman populations. The Fospect of financial benefits from caiman rs not

new Many lanche$ were involved during the legal and illegal hide trading periods

leading up to a few years ago. we have spoken before the local Cattleman's Association

of the two Departrnents, and with officials and ranchen individually, and enthusiasm for

the project is high. Some have wamed that cattlemen are slow to accept something new

and unproved, but they usually add that using an example (i.e. an effective, firnctioning
pilot progam) ranchers will be quick to adopt the plan.

Ranchers offen maintain small settlements scattered on their property which can

be effective in poaching control. Employment dunng the harvest will extend to outside

help. hoceeds will induce landholders to actively promote caiman conservation on their
propert_v. We hop€ this will result in a sustainable system that will increase the ovenll
income per heciar€ and provide local employment. An analysis by Thorbjamarson
(1991) showed how caiman benefits/ha. can approach that of beef catde where good

habitat exists. These activities are complementar! in nature, not comp€titive. lt also
brings retums fiom areas that are not productive in saditional ranch managemenl

4) Institutional Suppon - The govemmeDt wildlife resouces are nery limited in
the Beni and Sana Cruz Deparments. The Departmenl of Wildlife has only recendy
been removed from its historic home under Forest.y (Mnistry ofAgncultu.e) and placed

in the new Ministry of Environment and Sustainable Use. This has proved poblematic

though while it now has a cenain autonomy, there is less fiscal stabilitv. There are scant
funds for p€rsonnel and less for equipment. Field presence is vinually non-existent

thrcugh most ofthe area.

This progam endeavors to provide institutional support rn two ways. We will
provide the materials and begin necessary tnining to build a core of survey technicians
needed for the annual population counts. This help6 capacitate field p€rsonnel and gives

them higher visibilitv in the rural areas. It also instills a feeling of personal achrevernent
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and a greater pdde in servic€. More imponantly, a value-added s€rvice charge can be
applied to each hide that will provide funds toward the maintenance of the caiman
conservation progrun. This will ensure that the program can generate some or all of their
own openting funds and not rely on general funds for support. W€ are also trying to
include universiqv students in our work to instill interest and assure a futue cadrc of
researchen in the field.

We have met with the highest wildlife officials of the Beni and Santa Cruz and
they pledged their suppon. The Departrnent govemments have been decentralized, which

translates into greater fieedom of action. They see opportunities in sustainable wildlife
use but have few resources to carry th€m out. The proposed program is designed to
develop and expand the management capabilities of local wildlife authorities.

5) lnfrastructure - A reliable system must be erected to coltrol the tagging,
transpon and processing of the hides. An inte$ated, multi-institutional apprcach was

adopted b_v the Verezuelan pro$am to reduce problems of gaff. A similar syslem rs

being explored in this proj€ct. We have established good contact and suppon from the
National Direction of Biodiversity Conservation and their national wildlife office in La

Paz, the focus for official coop€ration at the national level. The pilot progam has a

base ofproduction primarily in the Beni Departnent, but also includes Fopenies in Santa
Cruz Department, tanneries in the Cochabamba. Beni and Santa Cruz Departments.
Initial contacts have be€n made to lhe Army for security dudng hide transport. lnter-

institutional coordination is nec€ssary as the hides need to be tagged and transported

across interior political boundaries. and final products will later tre shipped
intemationally.

6) Ielggll - The tanning indusqv in Bolivia is well respecled on an intemational

lev€I. For this reason, pemission was granted recently to import American alligator
hides from the US for tanning. Tannery ollicials complain that the cunent national ban
on use of caiman fudes has only hurt the legitimate businesses with a resulting loss of
jobs and income, while the illegal trade continues. Under Bolivian statutes, aaiman hides

must b€ tarmed before expoft. The poachers and smugglers are not easilv controlled and

continue s€nding raw hides to buyers outside Bolivia.
I met with olficials from the four existing tanneries which made up the

association ofgovemmentlicensed caiman lanners. ASICUSA. The! are ver! interested
in participating in a legal program that would ensure a sustainable flo\\' of prime material.

They understand the close scrutinv of international trade controls oi CITES and the
requirements for strict accountabilit]. They expressed the need lbr a program thal is well

defined and allows them to function in an extonion-free environment The common
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misconc€ption is that the caiman hide business is extremely lucrative and bribes have
b€en previously required at every level to conduct a legal business. The tanne$ are very

interesled in participaling in a well-defined system thal can achieve continuity over a

long period

The pilot program will result in high-value, legal hides thar will be sanctioned by
CITES. Rather than use the traditional salt and sun dry field prepantion after skinning, a

new, inexpensive and mandalory system of brine storage will be introduced. This will

result in a higher quality hide. Conpared to illegal hides, which are generally of low
quality and are increasingly harder to tra.ffic, the tanned, legal skins should command a

much greater price on the market. lnvolvement of companies that produce finished

anicles. instea.d of shipping tanned skins abroad, would help multiply the overall

economic and employment benefits of the program for Bolivia, and solidiry a larger

suppon base for the conservation progm]n.

7) Harvest Analysis - A national management platrr for Caimah yacare inBolivia
is needed- Results from the pilot harvest will provide some ofthe nec€ssary information
to develop a plan on a national scale. lfthe harvest proves successful, care must be taken

not to increase the scale of the progam beyond the level of the administrative capacity.

This means that the number of properties involyed and quantity of hides produced must
inqease slowly. Continuous communication wilh wildlife personnel and o{ficials of

tanneries authorized to process caiman hides is necessary to keep the project within
realistic boundaries. Based on these results, a set of recommendations for the Bolivian
Govemment will be drafted.

Significance - The sucressful Venezuelan model has demonstrated that a
workable solution to caiman management problems can be achieved with the
collaboration of the private ranches. The amazing recuperative potential of crocodilians
has b€en demonstrated by the quick retum oi the Ame'icj,n alligator {Alltgotot
mirsisrrppiszsis) in Florida and Louisiana (Hines 1990, Joanen and McNease 1990). and
the caiman in Venezuela (Gorzula 1987). This has underscored not only the need for
sound management plans, but also the potential for use of economic rewards as incentives
for conservation. It has b€en shown with other crocodilian species that their value as a
revenue-producing commodity has prompted effective implementation of recovery plans
(Nichols 1987, Bolton 1990).

Historically, raw caiman skins were sold cheaply to the consumer nation where

most of the profit was produced. By retaining more steps in the manufacturing process

within the Foducer country, man)'benefits can be realized by local p€ople. Higher
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profits and increas€d emplo]'ment are achieve4 as well as a more efticient use of the
national rcsources. Stable employment of workers for the hide production can b€ assured
and tanneries call bave a guaranteed source of raw materials. By providing infornation
to the producers on the best way to flay and cure the hides, and by limiting the harvest to
large, adult caiman, higher prices can be eamed for each individual hide. If the in-
country Foduction process continues to include the manufactue and sale ofrhe finished
goods, even higher profits can be realized and firnher employment offered locally. This
is in sharp contast to the present situation in Bolivia wh€re smuggled skins, with very
low value to hunt€n, produce little rntional income. Futh€r, a rcrcwable resource $
being wasted with no long-tem benefit 10 Bolivia. This project is designed to reverse
this current trend by producing a sound management plan.

A sustainable use pro$am for caiman can have widespread conservation, effects.
It can increase the value of many arcas now considered marginal and help counter
pressures for conversion to agncultue. Indigenous group,s form some of the poorcst of
rulal inhabitants and this Fogram will provide income generation without degrading the
environment. Sustainable wildlife use has important potenrial for improving the life of
local residents when managed under sound ecological foundations.

The private sector can have similar benefits also. Nurnerous ranches were
previously bolstered by a govemment subsidiz€d meat purchase program linked to the
immense govemrnent mining sector. After a brief period of24,000% hyperinflation in
1985, the goverrunent sold its major mining interests and the massive meat pwchases
ceased, along with the airlift of beef from remote ranches (Hudson & Hanratty 1989).
Now costs are much higher to reach the markets and ranchers are especially interested in
supplemental incomes that don't interfere or compele with their ranching.

Carman conseryation requires habitat proteclion. As a top predator in their
ecosystem, calman act as an "umbrella" species and many other species b€nefit fiom the
proteation. This applies to the important watersheds and associated biodivenity and
elements such as water quality and icthiofauna. Bolivia, a typically beef consuming
nation. has vast lowland fish resources that are barely exploited. Damage to these
resouces must be factored in as an opportunify cost when considedng effects fiom large-
scale agiculture and attendant problems of habitat destruction, siltation and chemical
pollution.

Conservation benefits can be competitive with less sustainable ventures such as
large-scale agriculture. A large ranch in Venezuela where I worked provides a good
example. It is involved in a similar harvest progmm for aapybara, a common savanna
mammal. Proceeds generatedjust from this species are able to compensate for the annual

143



opetating expenses for the main activity of cafile ranching. The ranch is also involved in
the caima[ harvest, runs a captive qocodile breeding facility, a biological sratio4 and has
recently b€gun a successful ecolourism venture. Aggregates of "conservation units" like
this could have geat positive effect on Iandscapes and biodiversity, as well as

contributing to the well-b€ing of local inhabitsnts.

South American countries have all seen the need for management oftheir wildlife

but very few effective policies have been implemenied that attain the desired results. The

more-developed, industrialized countries have recently taken the initiative by using

CITES to control the consumer end of the trade and force rcduction of unsustainable

Foducts. Now, the less-developed, Foducing corntries must exert greater control over

their own resources if they seek sustainable development. Intemational attention has

been focused on Bolivia as a result of its past natunl resouce mismalagement arld

curent state of inaction. In 1986-87, CITIES funded an expensive, general country
survey of crccodilians which suggested that the Government of Bolivia should act soon

to save declining caiman populations tlrough a suslainable use pogram(King and Videz

Roca 1989). CITES has also funded the curent project in an effon to co inue this
process. lnformation flom this study will folm the basis for iritiating a rational program

that uses sustainable use conceps for managing caiman.
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CAIMAN SITUATION IN CHIAPAS, MEXICO,

Luis Sigler, MVZ. Zoology DeparEnent.
Instituto dc Historia Natural.

A.P. 6 Tu:.tla Gutierrez, Chiapas,
C.P. 29000. Moxico.

Chiapas is a privileged state at a natiooat and intemational level b€cause of its geographical
localion, topogaphy, being close to the equatorial axis and its relatioDs wift the Gulf of Mexim
and dre Pacific ocean; all these facloG favor a great diversity ofecosystems. Chiapas has the three
Mexicancrocodilianspe.ies.Crocodylutacutlts,basicallylocaledinthePacificcoaslC
morcletii prfunb^ntly in the Gulf coast, and Caimon crocodil s frs...rs in tlrc south of Mexic-o'
Chiapas and Oaxaca states are the north€d limit of its continefial distribtidr. Cainan
crocodilus lrscas is lor;at A in a physiographio province called "Pacifrc coast plain" in Chiapas,
with an extension of 280 Km paralel to tlte littoral. lt begins sinc€ Mar Muerto in Oaxaca and it
crosses th€ 13 coastal municipios (dstricts) ofChiapas: Arriag4 Tonala Pijijiapaa
Mapastepec, Acapetahua, Escuinll4 Acacoyagu4 Villa Comaltitlaq Huixtl4 Huehuetaq
Mazataq Tapaohula aDd Ciudad Hidalgo, to the Suchiate river at the frontier with Guatemala
0.H.N. 1995)- In tho€e locations, the caimatr has different aquatic natural ecos)ttems: €siuary,
lagoons, slow course rirers, flooding sar"nnas (Aharez 1974) and anthropogenic ecosysterns,
reservoirs, jageyes and aquaculture facilities.

Th€ caiman prefers sw€€l rather than salin€ watels. In Chiapas it do€s share the habitat with
Crocodylus actttus whom dominates the alea, but when it is extirpate4 the caiman than occupies
the scenery. During the dry months ofthc year, it is possible to see big conglomerat€s of caimans
in the water bodies which are dried (Alvarez 1974, Gorzula & Seijas 1989); these liatet bodies are
hrown in the region as "Parnpas". In Chiapas the caiman is prctected in the Il Encrucijada
Biosphere Reserve decreed in 1995 @.O.F. 1995) where Professor Alvarez del Toro caried out
important observations about lhe natural history ofthe specie since 50s and 60s. This reserve
count oo 144 868 hecrares oftotal surface. Its found in Pijijiapa4 Mapastep€c, Acapetahu4 Villa
ComaltitlarL Huixtl4 Huehuetar! Mazatan and Tapachula districls. The aquatic ecos]stems n the
reserve occupy 7l 15l hecrares ofthe protected area without counting lagoon systems (l H.N.
1995). In this wide surface c€n be said tlat the caiman could be protected aod used io a
sustainable uay since the decree ofthe area foresees the resources utilization by the seltlers who
live in the buffer areas. The Natural History Institute (I.H.N.) has filade obseFations about the
abundanc.e of caimans in La Encrucijada Biosphere Reserve and in Brisas del Mar estuary of
Tapachula distict, and a monitorirg ofthe population flux in Estero Prieto ofPuerto Arista in
Tonala district, in this site has been made noctumal monthly countitrgs dunng a y€r

tr Chiapas exists four ficiliti€s focused to the breeding, researcl\ exhibition and sustainable use in
ca{Jtivv of Caiman crocodilaslccls, these are:

L Miguel Alvarez &l Toro Regional Zoo. Here was obtained the first reproductioo ofth€ species
i! 1966 and it has been c.ntinued duting sweral years (A.harez 1969, Sigler 1994b) This zoo
fi$ctions as a state galhering c€ntq and as a wildlife reubication c€nter (Sigler 1994a).

2. T€chnical fishery secondary school ofParedor in Tonala distrid. This place keeps a goup of
breediag aninals in its facilities, their objectives arc education and exhibition (Sigle. 1995).
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3. Intensive breeding c€nter ofcaimaD El Palomo in Tapachlla district. Wrth the experience of
three generations working around legal wild caiman use and curently establishmeff ofthe first
breeding c€rter with an integrdl use ofthis resource in Mexico (lopez 1995, Sigl€f 1995).

4. Banana Safari and Chula Zoo ir Tapachula district. It exhibits a goup ofcairnans andina
near future it will rcalize their integral use (Manuel Muqiz pers.comm.).

Current studies about illegal trade ofcrocldilians in M€xico point out tlEt Caimah crocodilus
lccus is sold in conside.able amounts as stufed animals and lheir sizes goes from 0.23 to I .25 m.
oftotal length and in a ininor scale manufactured products ofaoimals from 1.50 to 1.75 m. oftotal
longfh (Lazcano unprinted). There are abundant and healthy populations ofthe specie in rhe region
ad can be coDsidered as a species of big potential use.
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Conservaci6n y manejo d,e Crccodylas acutas en la Cuenca Baja del Rio
Yaracuy, Venezuela.

Lic. Alfredo Arcaga - Ing. Carlos Sanchez.

Fundacidn para la DefeDsa de la Naturaleza (FUDENA) / Explotaciones Forestales y
Agriaolas S.A. (EFASA). C.A. Venezolana de Pulpa Y Papel (VENEPAL).

Resumen

Con el objetivo de fomentar la conservaci6n y el manejo de la poblacion de Caimanes de
la Costa (Crccodylus aatuB) en la Cuenca Baja del Rio Yaracuy, FUDENA con el
apoyo de la empresa VENEPAL, ha adelantado investigaciones sobre el estado
poblacional de la especie y waluado una serie de alteraciones que ha sufrido este rio en
los ultimos afros. Producto de ello se estableci6 como estrategia de conservaci6n y
manejo la instalaci6n de un zoocriadero o centro de cria en cautiverio para programas de
repoblamiento, y la declaratoria de ull 6rea bajo rdgimen de administraci6n especial que
conlleve a la protecaion del h6bitat natural de la especie, lo cual forma parte de las
recomeldaciones finales realizadas por Seijas y Ch6vez (1991). El 6rea de estudio es la
zona del rio Yaracuy entre el puente La Hoya y su desembocadura en el Golfo Triste, la
cual se ha denominado cuenca baja. De acuerdo al estudio realizado por Seijas y Ch6vez
(1991) esta cecci6n tiene cerca de 24,43 m y fue sectorizada en ocho segmento de
longitud variable. Se realizaron reconidos diumos y noctumos en la referida secci6n del
Rio Yaracuy, para evaluar la situaci6n del mismo y realizar censos, respectivamente. La
detecci6n noctuma tanto de caimanes como de babillas (Caiman crocodilus frcus) se
realiz6 usando faros y linternas. Una vez detectado un ejemplar, se estim6 su Longitud
Total (LT) desd€ la punta del hocico hasta el exkemo de la col4 en base a clases de
tamafro establecidas por Seijas (1988). Ente los resultados de estas investigaciones se
tiene que durante 1995 se agudizaron una serie de problemas: deforestaci6n y quema
de v€getaci6n de la orilla Este, desviaci6n d€l cauce a altura del Puente Il Iloya, y
mal dragado del canal del rio. En t6rminos de abundancia poblacional y estnrcnrra de
tamaflos, los resultados indican una reducci6n en un 40 7o de la poblaci6n de
Caimanos de la Costa registrada hace 5 aios. Igualnente se registr6 una disminucidn
significativa en la abundancia d€ Babillas.



Conservation and management of Crocodylus acutus it the Low Basin of the
Yaracuy River, Venezuela.
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SUMMARY

For the conservation and the management of the population of American Crocodile
(Crocodylus acutus\ in the low basin of the Yaracuy fuver, FUDENA with the support
of the company VENEPAL, it has advanced investigations on the population status of
the species and evaluated the alt€rations that aff€ct this river in recent years Product of
this was the estabiishment ofa captive breeding center for restocking progams, and the
proposal ofa wildlife refuge for the protection ofthe natua.l habitat ofthe species in this
are4 something which is one of the final recommendations made by Seijas and Ch6vez
(1991). The study area is the low basin ofthe Yaracuy river between Puente La Hoya
and its mouth in Golfo Triste. This section is about 24.43 km and it was divided into
eight variable length segrn€nts. To determine the population strlus were conducted
daytirl€ and noctumal surveys in the referred section. Spotlight and headlamp were used
for noctumal censuses of crocodiles and spectacled capaltrs (Cqiman crocodilus

fuscus). Once detect€d it was estimated its Total Length (TL) according to the size
classes established by Seijas (1988). Deforestation, deviation of the river and wrong
dredging were determined. In terms of population abundance and size structure, the
results indicate a 40% reduction of the crocodile population. A decrease in the
abundance of spectacled caymans was detected.

I. INTRODUCTION

The population status of the American Crocodile in Venezuela was described by
Seijas (1986b), in 14 localities along the coastal zone as critical but not irreversible ln a
revi€q S€ijas (1990) indicated that the status had improved in l0 years, based on studies
conducted in the same localities and new reports. Seijas (1986, 1988) and Seijas and
Chivez (1991) r€ported for the Yaracuy river a maximun abrrndar,ce of 3.50 ind&m in
19841 2.62 ind/km in 1987i and 6.35 ind/km in 1989. In 1991, a survey determined an
abundance index of4.82 ind/km (Aneaga, 1993). Based on these data it was estimated
that the population abundance ofthe species in the river had increased gradually, with a
relative abundance ol harcNings (< 60 cm TL). This might indicate the possibility that
this is an important reproduction area for the species (Arteag4 1993).

The objective ofthe present report is to present the results ofthe investigations
conducted in 1995 with the support ofthe company VENEPAL, in the low basin ofthe
Yaracuy River.
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2. AREA

The area is the low basin ofthe Yaracuy river between Puente la Hoya and Boca
Yaracuy, its mouth in Golfo Triste (Figure 1). This section is about 24.43 Km and ir was
divided into eight variable length segrnents by Seijas and Chrivez (1991):

Sf,GMENT Km
Boca Yaracuy - Puente Ferocar.il 1.0'7
Puente- Limoncito s.32
Limoncito - Casa EFASA 3.67
EFASA - Cables A.lta Tension '7.30

C.A.T.- Puente La Hoya 7.07
Total 24.43

3. MA ERIALS AND METEODS

In this study were used two outboard engines of 15 and 30 HP, ard aluninum
boats of 14 and 16 f€et. For the noctumal censuses were used spotlight and headlamps.
Total Length (TL) of crocodiles and spectacled caymans were estimated based on the
size classes established by Seijas (1988):
Class I: < 60 cm TL
Class II: 60 to < 120 cn TL
Class III: 120 to < 180 cm TL
Class IV: 180 to < 240 cm TL
Class V: > 240 cm TL

Population Abundance Indexes (PAI) in terms of the total number of indMduals
(> 60 cm TL) by kilometer surveycd (indykm). The high mortality commonly reported for
the Size Class I, is the reason why they were not included for calculating such index. The
obsewed animals whose sizes could not be estimated, were cla;sified as individuals
Without Data (WD) and were used for calculating the indexes. The animals that could
mt be identified were reported as No Identified (M).

4. R.f,SULTS

4.1, RIVER ALTERATIONS

D€forcstation
The 4' ofApril of 1995 a deforestation was detected in one shore ofthe Yaracuy

river at the Limoncito-Casa EFASA segment. A wide fringe ofgallery forest was cut and
bumed, without keeping the 50 mts that imposes the Venezuelan legislation. Possibly
such distubance will have a negative irfluence on the reproduction of the species,
because it affects nesting areas reported by Seijas and Chivez (1991).
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Deviation of river course
The deviation ofthe river course near Puente La Hoya (Figure l) atrected about

50 oZ ofthe section ofthe river studied, an approximated 14 km. This deviation atrected
directly the crocodile population and other species ofthe fauna associated with this area
ofthe river.

Dredging
During the study a dredge had been working in the section ofthe river between

Limoncito and Casa EFASA. It was observed that the dredge was destroing the
rivershores, eliminating the beaches and homogenizing this ecosystem. This disturbance
produced negative efects on the population of crocodiles inhabiting this sectiol Seijas
and Ch6vez (1991) indicated that the dredging alters the natural habitat ofthe species in
this sector, since the speed of the river increases with the characteristics of the shores,
this probably causes an increase in hatchling dispersion and predation.

4.2 Population censuses

From April to November of 
'1995 were conducted four studies in the refened

section of the river. Table No. I presents the results ofthe censuses by sector and size
classes, and it alsir indicates the water level.

Abundatrce indercs
The first census was caniei out the 05 of April of 1995, with a low water level.

A total of 105 qocodiles plus 2 NI were counted. Out of this total' 2l crocodiles (20%)
were < 60 cm TL, possibly juveniles hatched in 1994, and 84 crocodiles > 60 cm TL'

The PAI was 4.82 ind/km.
For the second census (03 of August of 1995) the section of the river between

Puente La Hoya and Casa EFASA staned to dry out, and downstream the water
reentering the original rivercourse from the adjaaent plains. With a high water level in the
river, only 4l crocodiles were observed and 1 NI. A larger number of spectacled
caymans (10) were detected, most likely from these adjacent plains. Out of this total of
4l cri;.;odi1es, 8 (19.5%) were < 60 cm TL, and 33 (80 5%) were )'60 cm TL The PAI
was 2.52 ind/km.

In the third and fourth censuses (30 of August 1995 and l0 of November of
1995) only the segment between Boca de Yamcuy and a poinr located 300 m from Casa
EFASA exactly at Primer Caflo, could be surveyed (Figure l). Upstrcam ftom this point
the river had dried out, being Primer Caflo a collector of the water that reentering from
the flood€d plains. In the third census the level of the river decreased almost 1 m and
were counted 83 crocodiles and I M, I I admals (13%) were < 60 s\ TL' aJ,rd 72
animals (87%) were >60 cm TL. The PAI was high, 7.13 ind/km, which is usual when
the water levels are low. In the fourth census 43 crocodiles were counted, a'll > 60 cm
TL and PAI was 4.26 ind&m.

Differences in PAI were caused by vadations in water levels. However, in general

the PAI could be comparcd with estimates of previous studies in this segment of about
24 km, between Boca de Yaracuy and Puente La Hoya.
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In 1991, it was estimated a PAI of 4.82 ind/km (Aneaga, 1993) and in 1989 of 6.15
ind./km (Seijas and Ch6vez, 1991), which confirms thai the ponulation abundance is
relatively stable. Nevetheless, the dessication of the segment ofrivcr between puente La
Hoya aad Casa EFASA caused the crocodiles to concentrate, which could be observed in
the third census with low water level, where pAI was 7.13 ind&m.

Size Structura

With regard to the size structure of the population studied, the adjustment
proposed by Seijas and Ch4vez (1991) was applied, considering the segment between
Casa EFASA and Boca Yaracuy. This adjustment is based on the methodology of Messel
el al (1981), that considers the maximum number of crocodiles seen for each size
category and in any ofthe night surveys, as the best estimate for that panicular category.
Table 2 presents this adjustmenr.

According to this methodology, the size structure presented in Graphics 1 and 2
are quite contmsting. Compadng both graphics, notable diferences in the number of
crocodiles by size classes were observed, which indicates a reduction for each size class
and specially for the Class I. Certainly, this is one of the .,onsequences of the
deforestation and deviation ofthe river occurred this year, that presum;bly atrects the
nesting.

However, this results are similar to those reported by Thorbjarna$on (1989),
predominantly juveniles (iIId. <121 cm TL 56_3yo; and ind.<90 cm TL 74,3%) and low
percentages of subadults (l8.7Yo and l0.7Yo. for animals between l2l-183 cm and 90-
180 cm TL) and adults (12 to 25%, >180 am TL).

5. POSSIBLE DISTURBANCE IMPACTS

Besides the possible impact on nesting of the deforestation and deviation of the
river, the direct and indirect impacts ofthe dredge has not been evaluated. Considering
the PAI, apparently crocodiles ale concentrating in the segrnent between the Casa
EFASA and Boca Yaracuy, precisely where this machine is operating.

Using the data of Seijas and Chavez (1991) and the data from this srudy. a
preliminary evaluation of the status of the species in rhe low bas! r of the river can be
performed, taking into consideration the referred disturbances. Seijas and Ch6vez (1991)
estrmated 148 crocodiles >60 cm TL, and rhis study estirnared 88 crocodiles >60 cm TL,
which only represents 60010 of the first number reported. In other words, 4\yo oi the
population has not been accounted for in this last study. Nevertheless, funher research is
required in order to establish the real impact of these disturbances on the nesting
abundance and population structure.

6. CAPTIVE BREEDING AND PROTECTION OF THE NATURAL EABITAT

The establishment of a captive breeding center in VENEPAL is justified by the
high reproductive pote ial of the adjacent Yaracuy river. It is important to monitor the
activity of the dredge in the river, to seek mechanisms that lessen its impact on the
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croaodiles and associated wildlife. The captive breeding center would serve for the
relocation ofperishable nests along the nver.

Finally, to consolidate the rccovery of the species, it should be proaure the
declaration of an officially protected area that guarantees the viability of this population
of the species, preserving its natural habitat. There axe precedents !n the country
regarding the establishment of protected areas for the conservation of endangered
crocodiles and its natural habitat. The Caio Guadtiao Wildlife Refrge and the Cinaruco-
Capamparo National Park, were declared officially for the protection of the Orinoco
Crocodile (Crocodylus intermediu s) (&teaga, 1993 a).

In the Yaracuy river, Seijas and Ch6vez (1991) recommended the creation of a
Wildlife Reserve. However, it would be more adequate the declaration of a Wildlife
Sanctuary, accompanied with a Protection Zone, because ofits small area. In this are4 a
relatively undisturbed swamp forest is found (according to Beard, 1944; quoted by Seijas
and Ch6vez, 1991), the only remnant in all ofthe coastal north region ofVenezrela.
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Table 1: Summary of census$ conducted in the Yrracuy river. Clals I: < 60 cm TLi II: 60 < 120
cm TL; m: 120 <180 cm TLi IV,' 180 < 240 cm TL; Vl :240 cm TL; WD: Withoul Datr; NI: No
Iden. PAt: Populatiotr Abundmce Itrde!, (only crocodiles :60 cm TL y WD).

DATE
SIZE CLASSES
I I I N SD ST'BTOTAL (NI)

05/April95
(-150)

TOTAI-S

8 0 )

26 (a'

l9

l0r(4)

0

5

2 l

5

t7

l 9

2 l

62

0

I

2

3

6

0

0

I

I

0

0

0

z

5

5

03/Au8/95
1273)

TOTAI-S

7 ( t )

5

1 5
J

4r (r)
l 0

5 0 0 0

1 l 0 l

2

i
9
5

2

l 5
8

0

2

5

z

8

30/Au995
(182)

TOTA.LS

l 0 . l  km

r 0 ( l )

36

t7

8 3 ( r )

I

z

o
I

2

2,

5 1 5 0

6 1 1  I

l1  39 3

I

l3

l0

l0/Nov/95 - B@-P!snc
(22o) cro.odilet

CatnaN
Pu.nreuMito
CtocodiLt
Catma,t
LimrcilcEFASA
Crocodilet
Carf,dt

Cdrnat
D!ld. l0.l kD

t 2
0 0

0 0
qs

2 2

IZ
l

l0

8

30

0
0

0
z
0
2

l 3
3

l 5

l 5
-2

43
6
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Table 2Adjust€d Size Structre of the population ol Crocodylas acutur in the Low Bt.in of rhe
Yar&cuy river. Cla$ I: < 60 cn TL; ft 60 < 120 cm TL; mi 120 < 180 cm TLi IV: 180 < 240 ce
TL; V: :240 cm TL; WD: Witbout Dat!: NI: No IdeDtitied.

srzf cLAssEs
I IVVWDSeSment subtotal (1\1D

Boca-Puente
Crocodiles
Catmans

Puente-Limoncito
Crocodiles
CaWans

Limoocito- EFASA

Caymans

Cawans

Boca-EFASA

0
0

6
0

5
2

l l
z

t2
3

t7
I

l9

48
9

5
0

I
0

2

8

13

0
I

2
0

2
0

4
I

l0

25

20 (r)
I

34 (3)
I

5

88
l0

Gr.ph. 'l : Adjuat d Slz. Slruc'tur. of. populrlion of Ar|€rbtn crocodil.s
b€twccn aoe€FASA Yar.cuy riv.r.

Grapn. 2 : AdJug€d Slz. Structur. ot . popul.lion ol Amedcan crocodiles
b€lw.ln aoca-Pu..rt. l-. Hoy., Yer:.uy .iv.r, data norn S.ijas and Chlv.z
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CONSERVATION OF THE AMERICAN CROCODILE Crocodylus aclr'r IN CANON DEL
SUMIDERO NATIONAL PARK, CHIAPAS, MEXICO.

Luis Sigler MVZ. Zoolory Depaltment'
nstituto de Historia Natural'
A.P. 6, Tuxda Gutitrez,

C.P. 29000, ChiaPas, Mixim.

INTRODUCTION. Sumidero Caoyon is an impressive natural beauty from Chiapas state lt is a
geological fault among the earti Plaques, tbat opened their entrails approxirnalely 200 nillion
years ago when even formed part ofthe sea bottom fhat in that edge colered th€ Yucatan
Penillsulg. Moieover ofthe beauty ofthe scenado tJBt protecl, the e{osystems locatEd at lhe

Sumidero Canyon ke€ps populations of spider monkeys, white railed deer, amadillo, collarcd
peccary, paca, kinkajou, maryay, yaguaroundi, c-oatimundi and racoon (Galvez 1990)' several
liods ofherons, raptors, migratort birds, great curassaw, black iguana, Sreen iguana' bo4 rattle

snake, and others snakes and the only protected population ofthe American Crocodile Crccodylus
aclt|]J in the Grijalva .iver basin in Chiapas.

The terrain cbaracreristics avoid that human being -main predator ofthe modem age- afrected the
aninal kinds that inhabited therc. Our eyes just can admiro the beauty sinc€ lhe cliffs and were
not so much people whom navigated the Grijaha river and its dangetous rapids ard coming out to
count it. Some explorers commented the abundance ofcrocodiles tlut occur ai Tho Sumidero
Cadyon; they saw them alnost in every sandy b€ach present across the river which increased or
deor€ased its volume followiig a natural cycle of dry season and rain season We lnow females
nest€d h those beaches ad their hatcl ings bom before the flood (Alvaez 1974'). The Sumidero
Canyor was decreed as a national park on December 4th 1980, counts on 21 789 has and
sunounds mo.e than 50 lon ofthe Grijalva .iver sho.e, one ofthe ftost copious h thc country, also
courts on difercnt ecosystems outstatding riparian forest 360 m a s.l., tropical deciduous foresq
€vergte€n s€sonal foaest, evergreen clouded forest at more than I 700 m.a.s l.' and untarnable
cliffs plerfy ofplants. Be-c:use ofthe neamess with Tuxda Gutierrez city, the Sumidero canyon
was awell studied arca by Professor Alvarez del Toro, director ofthe Instituto de Historia Natural
(I.H.N.). When the construction ofth€ Chicoasen hydroelecrric dam ir 1980, the I H N r '
panicipated in the flora and 6una rescue that could died More the increased volume tl|rit '

inundared the Canyon with registe.ed el€vatiols ofthr€e mete.s per day in different sites. The dam
is the main supplier ofenergy 10 the nation and evet to the exportation to neighbor countries ln
recent years, Miguel Alvarez del Toro Zoo (ZOOMAT), belonging to the I.H.N., has dode some
visits to this park in order to relocat! fauna donated to the zoo and to aPprecirate somg aspects of
the populations offauna that still occut in the Place ln 1995,I.H.N initiated a project called
'Crocodylus octttus Situation al Sumidero Canyol national park' with the objectives ofknowing
the total of crocodilians that occurs therg lhe areas that re4uires protection due to therr anportance
as nesting areas and hatchling growing bats, the problems that confront the group and rhe benefits
that represeit to the coope€tives oftouristic boats which operates in the plac€.

MATERIAL AND METHODS. The study area is located between the 16 4000 parallels ard 16

5700 ofnorth latitude and between 93 0l and 93 07 ofw€st length (Galvcz 1990); it is deliniled
betri,€€n the places ldown as Silent cave and Betsario Dominguez bridge inside tbe national pad<'

wirh an approxima&ly length of l0 km. ofcrijalva ri!€r at an altitude of360 m.a.s.l The river

has shetch€s that varies fiom 30 to 130 met€rs wide- The shores are coostituted by ditrerent kiads

of vegetatioq also has rccky walls, cl€ared ar€s, sandy b€ches and rocky b€arhes. It has been
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included the Sabinal river mouth since the pollution and sewages it maintains seven adults animals
which varies in size, ranging from 2.5 to 4-5 m oftotal length in no more than 100 meters.

Monthly diumal and nocfumal visits were carried out. At the first ones, the river was re!,rewed as
w€ll as its shores looking for crocodiles at basking or visiting sandy areas for nesting proposes.
Whe! the nests were locate4 the basic measures were took such as: date. location. distance to the
rryater, deep, circurnference, incubation charnber temperafurc as well as envirorunent tempemture.
From each detected nest at the begging ofthe incubation (less than thee days) were mlleAed l0
eggs (leaving the rest ofthe eggs in the site), were identified and measured, transported in
polyrrethane containers with trest material to ZOOMAT and were incubated artificially under
contolled conditions. During the noctumal visits the mayor area of crocodiles activity was
ubicated and delimited. Th€ countings begun one hour after sunset in a plane floor aluminurn boat
four meters long with an eight horsepower outboard motor and a pair of spotlights counting the
admals eyes by reflection. Also tempenture a.nd water level were measured at the begi$ing and
at the end ofthe cerlsus. The site ofcapture was registered at the moment; cloacal, water and air
tempomture were recorded with a Bravo c.ntact thermometer. Total lengtl! Snout - vent, h€d
length and wide, posmccipital, nuchal, dorsal, doble crest, single crest and lateral caudal scales
were measured ia each crocodile. The captured animals were marked by cutting the scales ofthe
double and single q€sts, and were released in tle same site. Both , fhe hatchtings bom by artificial
incubation and tho captutEd ones w€re tmnsfened to ZOOMAT and were kept under stable
cooditions oftemperature. They were mark€d, fed every other day and monthly measured at
wcight and tolal length. When they were one or two years old they werc released in the are4s with
b€tter aquatic vegetation coverin the park.

RESWTS 16 visits were realized sinc€ March 3lst 1995 and finished on March l8th 1996, l2E
observations hours were recoaded fiom which 65 were noctumal. Were coudted sinc€ 14 to 38
animals without include 1995 neonates or crocodiles released by ZOOMAT. The dates ofmayor
coutfings were May l8th and September 6th 1995. 52.63% ofrhe counted population is
conformed by adults (2m. or more); t 3.15% sub-adults (l.5-1.99 m.); 5.27% four yean old ( I.2-
1.5 m.); 15.8% two years old and 13.15%oney€arold. In other samplings, five different
sp€cimens from 1992 class ( three years old) were counted but they were not se€n h the biggest
sanple from May lEth 1995 which was the one who we analyzed. 40 wild crocodiles were
capturc4measure4sexedandmarkedliomthefollowingclasses:23(1995),9(1994),6
(1993), I (1992)and I (1991), and released in the sane place. Was very notorious that from the
total ofall captured animals 37 were males and 3 females. Some adults crocodiles permitted a
good approach but we dont have experience enough to manage anirnals bigger than 3 meters.
Tcrritoriality was observ€d in adults, sub adults and some juveniles because they were found in tle
same places each sampling. Five active different nests were found. Thrce were follnd in 1995 and
tluee in 1996; one ofthem had repaition in both years. One nesting zon€ was cortunon for three
females in the same year, the rnaxift distance among the nests was l5m. and the less 7.5m. (table
l). Layiog date was from middle March to early April. Natural eclosion was from middle May to
early June. In 1995, we collected ? fertile eggs and incubated afiificially at ZOOMAT; from these,
6 ma.les hatchlings were obrained with normal characteristics and similar sizes to their brorhers Ieft
at the Datural nes! the a.tificially incubated ones, bom 45 days later. Ir 1996, 28 fenile eggs
were collected from 3 different nests and we expeat their exclusion at early June, according to the
growr.h oflhe bards, the embryos develop correctly, the temperature was maintained conshntly
b€tween 29.5 to 30.5 C Curing the 6rst 45 days for increasing the femals proponion
(Thorbjamarson pers. comm.)- Data ofthe clllectld eggs for artificial incubatiod and obtalo.r.j
hatchlings in this procdure are shown in table 2. Thirty-five wild neonates were collectcd: I rn



1993,7 n Lgg4 and 2l in 1995 to keep them for one or more yearc at ZOOMAT; all ofdrcm were

males. Their gro*th was constant but lower in 1994 and similar in 1995 to the shown by those

i"- . *pti#ty t Sigfer in press.). In 1995, 9 crocodiles uere released they belonged to the 93

-a Sl 
"t*r". 

-d *ir" captured at boming in the study area and in 1996 25 ftom 95 class will be

ieteased. rrom ttre z: ttatcirting bom in captivity from ZOOMAT parenrs ' I I were released in

issS ( Sigter tssq) anA l0 wilibe relasJ in 1995 From the 18 recaptured crocs, 15 ofthem

w€re kept-ode t€ar in captivity and rcle€sed by ZOOMAT and the restr*erewild animals ln

Mlr; ii95,,t" ,-was notified about the presenco of a dead crocrdile in the Sabiml river' due

to rhe moldering changes it could not be neciopsied howwer, her skeleton was conserved and

prepared for scientific collection. This 2.94m adult female was about to laying because wero

io.md more thao 30 eggs, and in spite ofour attempts to incubate them were not possible due to

their softy shell. During our visis, informal ifferviews were made with Eshermen and boatmen

fiom the iouristic cooperative, founding that the reproductive season and nesting sit€s were

unlnowq but exist lnowledge about eclosiod timo. They also reported the presenc€ of some small

crocodiles extracted ftom thi park and kept in captivity in some houses from the surroundrngs'

They have not had big problerns with those anirnals by using the illegal trammel nets' The author

appreciated in the Saiinal river mouth a fishennan who crossed ths river swimming in front of

tl|'! adults c.ocodiles ,nd surprisingly was not attacke4 this man argued that he never has any

problem wirh crocodiles and these aninals are able to avoid the tlarnmel rcts when th€y touched

thern with the mp ofthe snout and retroc€ded.

DISCUSSION It is probable that population fluctuates around 80 animals, berause the nver

shores offer a very big vegettl floaling coverture were some crocodiles could not be seen during the

samplings. So-e crocodiles progress in the recognition ofthe spotlight at posterior.captures' tlns

effect h; made difficult our last samples, however is possible it can be useful avoiding human

predators. l{hen the rainy season is present (July-september) the dam is carrigd dovm to 5m less

ofthe normal level, this fact makes the animals be lack ofhides during the samplings' but also

before their predators. It is possible tlEt some hatchlings rnove to places beyond the Silenc€ cavo

dragged by the strong flow ofthe iver in the rainy season and they be ubicated in the danL atea

sti ;ot In;dtored. The nesting sites arailability is reduc€d because the river has not adecuated

beaches for lhe crocodile reproduction, 0re almost 25 km ofthg Sumidero Canyon arg c'offercd by

the rocky r*alls and because that the crocodiles came out the Canyon and are located mainly at the

beginning ofthe park and at tlte end ofti€ dam, these are places with high human pressure both the

animals as well as the habitats they occupy and indispensable they need'

CONCLUSIONS It is irnpotant to carry out for one more year this study to evaluate the survival

ofthe released anirnals which atternpt to be acceptable. During 1996' the feEding habits evaluation

will start. We consider important to rnanage the wild nests to orientated their production towards

the obtention offemales and in this way nivelato the sex ratio injuveniles' This National Park in

considered a good plac€ for releasing hatchlings bom in captivity at ZOOMAT and-due to the

neamess *ith our facilities, we can give them a periodical monitoring ln th€ near future is

contemplated studying the population across the Grijalva river, daecting th€ bett€r populations and

suggesting to the settLs oieach area, measures for living togerher and fot touristic approachment

ofthe crocodiles.
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ABSTRACT

Sincelgg2theDominicanRepubliciscarryingoutacons€rvationprojectinLago
Enriquillo, a hypersaline inland lake, where the corrntryts ̂olly^ Cloqodvlus acutus

oooui"uon is surviutng. The population had declined from 300-600 adults in the early

iilor io .orn" 200 r; 1992, matnlv due to illegal killings The Dominican wildlife

Department (DVS), in charge of animal and plant cohservation, developed an action plan to

secure the crocodiies' survival and well-being. An inter-institutional executive council was

formed to plan and supervise lhe plan s acllvllles

Becauseof thede l ica tes ta t€o f theCrocodv lusacutuspopu la t ion thecounc i l
decided in 1993 to take eggs to the Santo Domingo Zoo for a headstart-program ln April

and May 178 eggs and 53-hatchlings were taken to the zoo A total ofabout 130 neonat€s

were in the zo6-by the end of 1993 Most of them died in 1995 due to severe rntemal

problems in t}|e zoo.

In 1994 it was decided to translocate the hatchlings from the nesting beaches on the

islands to freshwater habitat along mainland shores' in order to improve survival rates 255

hatchlings were translocated, aftei being marked. In Los Borbollones area some 20 yo were

recaptur;d. Since post-hatching 
""r" 

l, 
"n 

important phenomenon. in L'ago Enriquillo

"ro"odil"r, 
we are not sure if mortality was reduced significantly by our translocanon

activities.

Growth rates in the juveniles were 30 to 35 mm per month Mean weight gain in the

first year was 63 g / month, in the s€cond year about 200 g / month
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RESUMEN

Desde el 1992 la Reptblica Dominicana esli llevando a cabo un proyecto de
cons€rvacion en el Lago Enriquillo, un lago hipersalino en el interior, donde la fnica
poblaaidn del cocodrilo americano (Crocodylus acutus) del pais sobrevive. Esta poblacion'
ha declinado de 300 - 600 adultos en los a.ios 80 a unos 200 en el 1992, sobro todo por
matanzas ilegales. El Departamento de Vida Silvestre, responsable para la conservacion de
animales y plantas, desarroll6 un plan de accion para asegurar la sobrevivencia y el
bienestar de los cocodrilos. Un consejo ejecutivo, de form& inter-institucional, fue formado
para planificar y supervisar las actividades del plan de acci6n.

Por el estado delicado de la poblacion de Crocodylus acutus en el lago, el concejo
decidio en 1993 de llevar huevos al Jardin Zoologico de Santo Domingo para iniciar un
programa de crianza en cautiverio. En abril y mayo 178 huevos y 53 neonatos fueron
llevados al zooldgico. Un total de unos 130 neonatos estaban en el zoologico a finales de
1993. La mayoria de ellos murio en el 1995, por fuertes problemas intemos de Ia
rnstrlucion.

En 1994 fue decidido trasladar los neonatos desde sus playas de anidamiento en las
islas hacia los sitios de agua dulce en las orillas del lago, con fines de aumentar la taza de
sobrevivencia. Unos 255 neonatos fueron aasladados, despues de haber sido marcados. En
el 6rea de Los Borbollones un 20 % de ellos fueron recapturados. EI cuidado que las
cocodrilas les dan a sus crias parece ser un fenomenon muy importantc en el ligo
Enriquillo. Asi no estamos seguo, si la mortalidad ha sido reducida significativamente por
las actividades de traslado.

Las tazas de crecimiento de losjuveniles eran 30 - 35 mm por mes. El promedio del
aumento de peso era 63 g por mes en el primer y 200 g por mes en el segundo afio.
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INTRODUCTION

The American crocadrlf' (Lrocotlvlus aculus) was once abundant along much of the

Hirp";;;i;;;;t;t;" to"t"o'tili r to4 v"""' ot sr' M€ry l7e7) rodav in Haiti there

are only small populations along the coast and in Etang (Lake) Saumat€ (Thorbjamarson

bH;;ilil itJ oornini"un i"puutic q"s4!a haionlv persisted in Lago Enriquillo

iSEA/DVS 1993).

Lago Enriquillo is situated in the Neiba valley in the southwestem part of the

Dominican Republic, bordered oy tto'iOOO m mountain rang€s lt has a wat€r surface of

about 200 km' , a length of 35 t<m, a width of l1 km and a maximum depth of 22 m

lar"G ",."f, 
ils:1. ifr"." is one big island, lsla Cabritos and two small islands' La lsltta

Bnd ta Barbarita. At rhe moment Lagq inriquillo has a salinity of 80 ppt (.1996) and lies 40

m below sea level. The lake rs a remnani of'u m-ine thanneithat oncedivided Hispaniola

i"toi*" p"[*itf""at (vunn 
"t.ut 

1984, Inchaustegui et al 1978) The climate is semi-arid:

annual precipitation ranges between 4?0 and 780 mm and evaporation is estimated to

i-l*a lobO'trn. Mean'air and lake water temperatures are approximatelv 30'C water

level, lake surface, and salinity vary significantly from year to year'

In the early 1980s the crocodile populatron of Lago Enriquillo was.considered to be

th" bi;;;"J e";t"Jroi ttt" 
"ntt'" 

'ptcies. estrmatrng - id{t-fl^"]"1:" 
between 300

and 600 individuals (lnchaustegul and Bautista pers comm l Bttw^een 70 and l 12 nests

were found in the years lq77 lhrough lq84 {lnchaustegur In ShA'/LJv) lvYri

Surveys carried oul rn lq909l by the-Departamenre is Vida Silvesne tDept of

WildlGl revealed alarmingly low numbers of neits and.of crocodtlti 
:-"^"l 

t 1992 Vida

iii""r# t"nJ ihe proj; 'study and Proteation of the American crocodile" Survevs

dunne the first months showed that the situation of the crocodiles was even worse than

#;:li't;;;i; ;";;;; along th€ coast Despite intense searchins onlY four nests

;;;i;;";";. ih"r;after evidence of-crocodile killings; bones' including smashed skulls'

rr"-"" o""Lt, *"taen poles and a,o"odil" oup' -eti iound in many places (SE DVs

1993. Schuben and Santana 1996)

A "suweillance Plan" was established and implemented for the whole lake An
'e,"ti"" plt f"iift" Conse.vation ofthe American Crocodile" was worked-out lt includes

n;;;;;t, i. S"rveillance, 2 lnvestigation, 3 Reproduction' 4 Public Relations and 5'

Resource Management. en rntennsmutiind "i*""utiu" councrl" was created to plan and

;;;; ;;;;t;"i M"-u"^ orihi" 
"oun"il 

are representatives of the National Park

;#;"JtJ'i;-l'iPi, ttt" witatir" Depa'tment (DVSj and the santo^ Dominso zoo

Zijoooul.'c-p. Jangua (a nationa'l NGo; and the German.service Jor Development

l#;;;; l;"iil; 
"t "o"nttrLttt 

The action Plan is in its fourth.vear of impl€mentation'

ii";;l;p;;,;.; the crocodiles t'""":l""ti reduced and public awareness improved

;;ff;;i;, il 
"roloJit" 

poputution is increasing siowlv More than 200 adults are now

estimated for the lake area.
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METHODS

Sincs 1993 all major nestiry beaches have been patrolled every two to three days
during the eggJaying period (January through March). Nests w€re opened, and the eggs
were counted, measured and weighed. then put back in exactly the same position from
where they were removed. tn 1993, eight nests werc reopened and the eggs were collected
and taken to the Santo Domingo Zoo, after having incubated two thirds of their required
time (a mean of 60 days). Once they arrived at the zoo, they were measured and weighed
and checked for overall shell appearance. Then they were handed over to the zoo
personnel. They were kept in an incubation room until they hatched.

Since 1993 was a good year for the crocodiles, in t€rms of reproduction and
stabilization of the population, the "Executive Council" decided for 1994, not to take eggs
or neonates to the zoq but to evacuate them from nesting beaches, esp€cially on the
islands, to fieshwater habitat on the mainland. ln April and May 1994 255 neonates found
on their nesting beaches were captured and taken to the mainland, wh€re they were
measured, weighed and individually marked by cufting the tail scutes accordlng to a
prearranged code. They werc released in freshwater habitats along the northem and
nodhwestem shore on the same day or a day later in four diffe.gnt localities.
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At the same time we started a capture - recapture program with neonales and

juveniles. ln May and June 1994 this program focused on.the neonates that hatched in the

Luftada area. T'hey were either caught the day after hatchrng or some days laler. After a

break of three monihs, the capture - recapture program continued in September' Juveniles

irom 1993 and 1994 were caught, miasured' weighed' sexed, marked and released

immediately. Their position was mapped on small-icale maps (scale l:20'000 m and

I :10-000 m).

RESULTS AND DISCUSSION

Nesiing. In Lago Enriquillo nesting activities generally ̂begin 
in January or

February. Mosi females freque'rtly visit the beaches to select their future nesting sit€ All

n€sts a;e hole nests, excavated in the sand Mean number of eggs is 22 per nesl The

smallest nest recorded had nine eggs, the biggest 36 Clutch size does not vary significantly

between years or between nesting beaches /

According to Fig. 2, the number of nests varied geatly between- 1990 and 1996

Due to severe h-uman ilmpacts only four nests wer€ found in 1992 ln 1993 and 94 the

numUer of nests went up io 36 and'48 respectively, then dropped again in 1995 to only 14

r"rtt iSga,OvS 1994b and 1995b) Thi; year we have located 30 nests so far' and we

estimate a total ofat least 40 nests for 1996.

Total Number of Nests
Lago Enriquillo

in

50
40
30

20
l0

Nests 1990 Nests 1992 Nests 1994 Nests 1996

Fis. 2: Number ofnest in the years 1990 through
based on 30 nest lound after laying

1996. The 1996 number is estimated'
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Nesting beaches. Some 32 km or 30% of Lago Enriquillo's coastline are sandy
beaches. However less than 5 km are used for nesting. There are seven ma1or n€sting
beaches in Lago Enriquillo, five ofthem ofhigh importance with more than three nests per
year and two oflesser importance. ln two further beaches nesting was recorded on only one
occasion. Four nesting beaches are situated on the islands. In the last five years a liftle more
than half of the nests were found on island beaches. From these beaches the neonates have
to cross up to ten km ofthe hypersaline lake to get to freshwat€. habitat on the mainland.

We assume that mainly human disturbances are the reason why Lago Enriquillo
crocodiles tend to choose the islands for nesting. Killings of crocodiles and egg-robbing
were common before conservation measures were taken. On the islands, especially on Isla
Cabritos, human access is very limited

Due to the very low reproduction success in 1992, the Executive Council decided to
lake eggs to the Santo Domingo Zoo for anificial incubarion in a head-suning program. In
April and May 1993 eight nests (226/o of total) with 178 eggs plus 53 already hatched
neonates were taken to the zoo. At the end of 1993 the zoo had some 130 juvenile
Crocodllus acutus in captivity. The head-starting program f'ailed completely In 1995 a
change of the zoo director led to severe intemal problems, causing the death of many zoo
animals (see also last CSG Newsletter). More than half of the crocodiles died and the rest
are probably in a very delicate state ofhealth.

In April and May 1994 255 neonates found on their nesting beaches were taken to the
mainland, only 42 neonates were left on the beach where they had hatched. Visiting the
same beach a day later we found that they had disappeared. In 1995 it was agreed not to
evacuate any neollates, howev€r, due to a misunderstanding by the park rangers 53
neonates were captured and taken to the mainland. Only 9 stayed on the nesling beaches
We estimate a total of250 crocodiles hatched for 1995

In May and June 1994 the capture and recapture rates showed that neonates were
moving w€st towards an area with d€nse cattail stands and a high abundanca of freshwater.
They were using small freshwater ponds along the coast to hide during the da)'time. On
several occasions an adult crocodile, presumably the mother, was seen in the Iake next to
the liftle ponds. On one occasion the mother was even in the pond, hiding in the mud: one
ofus almost stepp€d on her.

Between September 1994 and March 1995 a stretch of about 4 km of coastline of
majqr importance for the juveniles was F,atrolled monthly, ten juveniles or more we.e
caught during each visit, all juveniles seen were registered and their position was mapped.
The same activity was repeated between September 1995 and January 96. However, this
time it was much more difficult to catch the juvcniles. due to increased wariness Only a
mean of two animals per patrol was obtained.
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Fig. 3: Abundance of different year-classes in Los Borbollones

Los Borbollones is one of the areas patrolled regularly On a stretch of I km th:re

are many freshwater springs that drain into the lake Los Borbollones is an Important slte

ioi 
"aurit 

*tto pt".umably-stay here for some days to osmoregulate and' to a lesser degree'

io ,*if" ."uti of t*o nests per yearl. The streams that drain the springs and the brackish

*o-t"i uiong the shore form important habitat for neonates and juveniles Fig 3 shows the

iniiof 
".o'"nior 

n"onates in L;s Borbollones for each year class, as well as its abundance

i"'O"" ,+ through Feb '95 and for Sept' '95 through Jan '96.While the 1993 bom

..o"Jf"" Atrnintri"d slowly, numbers for 1994 and 95 decreased drastically within the

inrtrn.ttf,. The principal cause for this decrease is probably a very high mondrty rate'

ra,i- irt"r 
" 

high rate'of migration Even though juveniles were recorded to migrate

dirt"n"", of up f 3.e km *itttin two weeks' moi oi them stay in the same locality for

."*tn"rrlr,r.'e rsg3 juvenile, radio-tracked since January lg96 apparently has a rather

smail home range (less than 2 km ofcoast line)

However, it is important to poid out that only a fiaction ofthe jweniles are seen In

ADril and Mav 1994 some 82 marked neonates were released in the Borbollones area

e!;";-S;pil^b.t 1994 and March 1996 we captured 24 of them' corresponding to

iS. SV". enotitt", 
"lgttt 

unmarked j uveniles of the 94 age class were captured' so the relaoon

*"rt"d , --u*"1 was 2 : I The unmarked animals came either ftom one of the two

Boibollon", n"rt, o, wer€ brought to the area from other nesting beaches by rheir mother.
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Growth of Juvenile C. acutus (Total length)
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Fig. 4: Growth of C. aautus juveniles in mm per month (total length)

Growth of Juvenile C. acutus (Weight)
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Fig. 4: Growth of( . .rcllrr J uven iles in grams (g) per month
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Growth. Figures 4 and 5 show the mean total length and weight ofjuveniles hatched

in l99t;d 94. In'their first year, the total body length of bolh age-classes increased by 30

to 35 mm per month. First-year neonates garned 63 g monthly' while second-year neonales

g"f*J"iti*t zoo g per month. The lggihatchlngi show€d some cutback in their gtomh

6et*"en Nouemb"i'94 and May 95. Their mean length and weight stagnated Some

individuals even lost weight (150 and 220 g per month) This stagnation might have been

i"f"t"a to 
" 

rapidly loweiing lake level anJ dryrng out of freshwater swamps next to th€

lake after August 1994. However the lake keeps shrinking but the Juvenrles are growrng

and gaining weight agarn.

The juveniles that were raised in the Santo Domingo Zoo (head-startrng) were

measured ftay l5 of 1995, when they were exactly two y€ars old Their mean total length

was 532 (64) mm, corresponding to a gowth rate of I| 5 mm per year or one third ofthe

g.oJtr;; in Laio Enriquillo. 
-tlev 

iaa a mean weight of428 (171) g This means thev

iad gained weigfit by t!.s g per month or one quaner that of Lago €nriquillo' We

piocisea r ol l,ivenilis, just bifore the severe problems in the zoo staned. originally some

i30 neonates, 
-forming 

part of the head-starting progam were registered in the zoo at the

end of 1993.

CONCLUSIONS

The head-starting program had failed fot reasons that could not have been foreseen

nor was there a chani" foi the consewation community to influence the proceedings.

iortur.t"fy the Lago Enriquillo Crocodvlus acutus populatron was not as depleted as it

se€m€d in 1992/93.

The success of translocating hatchlings from nesting beaches to fresbwater habltat

has not been thoroughly evaluated yet. We are not sure if first year mortallty was redugeo

si-gnfft"^ity by traislocating the neonates Post-hatching carc in the Lago Enriquillo

<:Tii.aitri o""rut populatiorimight be more important than was previously credited'

ond i f fe ren toccas ionswesawcrocod i leswi thuptos ixhatch l ing in the i rmouths
swimming along the shore o. even taking off from a nesting beach on the island We have

evidence ihat a mother removes neonates and hatching eggs from the nest and takes them

to the lakeshore, where she hides them under rocks,'in shallow pools orin the foam that is

produced by wave action. Then she tak€s them to freshwater habitat At least twlce we saw

iemale crocodiles staying next to thei. halchlings for more than two months This

phenomenon was also-recirded on video ln 1995 we observed the mother of one of the

nests whose neonates were evacuared to check on jts nest almost every night for over a

month, before finally giving uP.
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Population Dynamics and Conservation Strategies
for Crocodvlus 4gglgg in Bahia Portet€' Colombia.

Gersrdo Abadia

Bahia Portete is locat€d in the northern most part of Colombia' in the Guajira

Peninsula on the Atlantic coast. Portete is a fairly small bay with consistent salinity values

of 40 ppth., tlpified by a shallow coral reef formation on its West side, and a mangrove

ecosystem South and East, which is home to a wild Q:osadylD aeulus population'

Since 1981, the construction ofa big sea port for the exportation of coal has been

under way and finally started operation in 1985. ln addition to the sea port, th€re are two

other human settl€ments: Puerto Nuevo and Puerto Portete both ofwhich provide a place

to unload merchandise coming from Aruba and Panama in small ships, as well as a place to

live for an increasing conununity offishermen.

Crocodvlus acutus was formerly very abundalt throughout its distribution range

covering southern U.S.A., Mexico, Guatemal4 El Salvador, Belize, Honduras, Nicaragu4

Costa Ric4 Panam4 Jamaica, Haiti, Dominican Republig Colombi4 Venezuela' Ecuador

and Peru @owwel, 1971). However due to the value of their hides, commercial hunting

has wiped out most ofthe world's crocodile populations

Crocodvlus acutus was common in Colombia along the Magdalena Basin and on

both the Atlantic and Pacific coasts, but due to commercial and local hunting, habitat

destuctior! irigation projects for both agriculture and ranching and the fear of people,

crocodile numbers have declined to a minimum (Medeq 1981). Crocodvlus aguus is

protected h Colombia by Resoluci6n No. 573 of luly 24th" 1969 .

Crocodvlus acutus in Bahia Portete is an isolated wild crocodile population with

no migration or recruitment ntes ard therefore ofers ideal conditions for the study ofthe

population dynamics of the species. The fact that there are very few crocodiles left and
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their important role within rhe food-chain (Fittkau, 1970; Craighead, 1967; Fittkau, 1973;

Kusl and, 1974) makes it wonh the effort for lheir conservation.

MATERIALS AND METHODS

A population estimate is not a census. Censi are very seldom carried out because

they are time-consuming alld expensive. population estimates are based on direct

observation of the animals during the day at their basking sites or during night counts.

Usually an index as an account related to the animals presence (such as tracks, saod bank

slides, nesrs, droppings or vocalizations) is also used @avis and Winstead, lgg7).

The Crocodylus acutus population in Bahia portete has been monitored since

November 1981.

Between 1979 and l98l this population was subject to extensive commercia.l

hurlting. The total number of animals taken could not b€ d€termined. Two or three
qocodiles were shot each nighl and their hides sold on the black market. By 19g2 the

co[unercial hunting ceased due to the low number ofremaining crocodiles.

Betwe€n November 1992 and January 1993 a new study of the crocodile

population was carried out in Bahia Portete. In total 8.g kms. of beach and mangroves

were inspected on foot and 25 hours of noctumal surveys rvere completed by boat over a

lransect of 22 kms which was repeated six times. A Nauticol inflatable boat with an

Evinrude Super 25 outboard engine was used whenever possible, and an Indian canoe was

used when navigation became too difficult. An AUTOMAR Long Range Mod. 453 lamp

and I 100 Watts DENJI lamp were used during night counts along with two Winchester

headlighls. Later, in 1996, a Frezzolini 30 Volt Spot Lite lamp and a 500,000 Cp Cordless

Lectronic Science Inc. lamp were both added as basic equipment during night counts. A

temperature-comp€nsated Reichert-Jung refractometer was used to determrne wat€r

sdinity.



RESULTS

In 1992, night surveys rwealed between 2 and 11 (mean 7) individuals in the 22

kms transect with only 2 indMduals over six fe€t total tength Counts of tracks ard sand

bank slides indicated similar numbers and range of sizes in the area Extrapolation of the

survey data suggests a population of around 140 individuals with th€ geat majority in size

class€s of one to six feet total length.

Ogden (1973) and Chabreck (1966) have both used the number of nests to

estimate total populations of Crocodylus aglDg and Allisator mississiooiensis When uslng

their formula for six nests found in Bahia Portete, the total crocodile population ranges

between 120 and 150 individuals.

In 1996, 90 hours have been acQrmulated in clos€ contact with the crocodile

populations of Bahia Portete and Cafro Lagarto. Data collected so far suggests that the

population shows stability but lacks apparent lncfease.

Iturlt (1990), Messel and Vorlicek (1987) and Webb and Smith (1987) have all

reported aggr€ssiv€ behavior of adults towards juveniles ard sub-adults which are forced

to leave the place where they were bom Adult Crocod!'lus acutus in Bahia Portete occupy

the breeding grounds within the network of channels and lagoons deep inside the

mangroves, whereas the smaller size classes are displaced to th€ marSins ofthe malgroves

and more open areas, where they are fiequently caught in fishermetl's nets ln addition to

this, sinc€ 1993 smaller size crocodiles living near Puerto Portete have been forced to

move further west (Gregoria Fonse€a per. com.) as they are being hunted by local

fishermeq all ofwhom carry a harpoon in their boats.

THE HUMAN FACTOR

The construction of the sea port for the exportation of coal me3nt the arrival ofa

great nutnber of local Wayuu Indians hoping they would be hired by the coal company'

This wentually created s very poor zuburb when the'y decided to stay desPite the harsh
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local conditions and a lack of work opportunities. These people have since tumed to the

sea as their only source of food, creating an over-exploitation of marine resources and

imposing a serious tkeat upon the crocodile population.

In 1992, there was little interest among local people for crocodile hunting or egg

congumrng. However, a few hides were taken and sold in the market.

Although Wayuu Indians are not particularly fond of crocodile meat, th€y are

eager to eat adult crocodile meat as a source of protein if other food is scarce. They 6nd

hatchlhg and juvenile flesh disgusting

Sinc€ 1992, a[ increasing number ofjuveniles have been drowned when tangled in

fishennen's nets. These crocodiles are never skitured but their carcassos are found minus

both the skull aad lhe tail. The meat from the tail is eaten wher€as the skull is used for

witch-craft. To avoid being misused in witch-craft, Indians will bury all crocodile skulls

making it extremely difficult b collect skulls for scientific purposes. There is a strong

belief that the strength and power of the crocodile can be obraiaed ifthe skull is ground,

toasted and eaten. If buried close to the water-hole of an enemy, it will eventually render

the water-hole useless. Crocodile skulls are also thought to heal wounds if their ashes are

rubbed against the injured tissues. Crocodile fat is used against intestilal worms and is

also considered to stimulate sexual arousal in men.

On the other hand it is of increasing concem that at present the channel leading to

the breeding grounds has been well trimmed with machetes by the Indians to make access

to the breedhg stock very easy, whereas the channel used to be inaccessible and its

navigation burdensome. Two adult crocodiles measuring 275 cms and 180 cms have

aheady been taken away from the bre€dhg site and slaughtered for their hides. Crocodile

hides are sold for a nonsensical 25,000 pesos (US $ 25). Within a population with only six

nesting females, killing one of these means cufiing reproductive potential by l7%. The

total numhDr of nests in Bahia Portete for 1996 has not yet been completed and remains

unknown-
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NOTES ON REPRODUCTION

Crocodvlus acutus in Bahia Portete will start nesting in late April or early May

Females will build four or five nests prior to egg layrng Clutch size will range from 19 to

4l eggs. No sand beaches in Bahia Portete are suitable for crocodile nesting, therefore

females will nest in rocky beaches under desert vegetation. The roots ofcactus and shrubs

will keep the rocks and pebbles tightly packed and prevent the nest chamber from

collapsing. The added benefit of building a nest under tight bushes is that the eggs are

prote€ted from over-heating. Females will not lay their eggs in the same spot every year

but they will definitely nest in the same area and stick to their territory year round

A couple of weeks prior to egg lafng, females will come out to the breeding

grounds and aompletely cover the beach with crocodile tracks and fake nests.

Not only is human predation of nests common in Bahia Portete, which accounts

for 30plo average egg loss, but so is predation by wild foxes and raccoons' Elqcyql lotor

and Prowcn cancrivorus. To cut down on such egg losses a strong smelling disinfectant

solution is poured over the nests to confuse the sens€ ofsmell ofthe predators'

CROCODILE BEHAVIOR

It has often been said that larger, older crocodiles are much more wary than

youngcr animals. Robert Bustard demonstrated the crocodiles' ability to learn and avoid

being recaptured (Bustard, 1968). In Bahia Portete a 3 foot long crocodile was swept

away ftom the mangroves by the se:! aunents and ended up by the sea port This animal

cannot be approached whereas adult crocodiles at the br€eding site have gotten used to

human presence, will respond to the sound ofa whistle and have been hand fed-

CONSERVAfiON

A conservation strategy for Bahie Portete needs to give the live crocodile an

economic value greater than a dead crocodile. It is basically two men and their hmilies
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who are well acquainted with crocodile hunting and they can easily be converted from

poachers to conservationists ifthey are paid more for preserving the crocodile population

rather thar killing the animals. Ifany ofthese Indians sell a crocodile hide for US $25, but

spend US $5 in salt and transportation, in addirion to his time and efolt, his net profit is

US $20 for each animal. If he were paid this US $20 for ensuring the yeady survival of

each adult crocodile under his care, he would not only save himself a lot oftrouble, but he

would assure a yearly income on the basis of preserving natural rcsources. A continued

monitodng of the crocodile population is then mandatory and so is protection of vital

nestrng araas, not only during the nesting season but year-round since these are home for

the brood stock which will remain in their territories.
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Preliminary Assessment ofthe Status ofthe Amcrican Crocodile

GlgggcllE 4!c$ in the Cos$tal Zone of Belize'

Steven C. Platt I and John Thorbjamarson 2

ABSTRACT

The status ofthe American crocodile (Crocodvlus acutus) in Belize remains poorly

known. Commercial over-exploitation decimated populations prior to p(otection in 1981,

and recent survey data are lacking. Spotlight surveys were conducted in 1994 and 1995,

ofTumefe Atoll, Maps Cay, and northern Ambergris Cay. A total of 187.8 ktr were

surveyed and 86 crocodiles observed (0.45 crocodileVkm). These results indicate

significant crocodile populations are present at all three localities. Evidence ofnesting

was found at three sites in the Tumefe Atoll and on a spoilbank near Maps Cay

Raccoons (Plogyq! !g19r) are a major nest predator. Suitable nesting beaches are limited,

and while some illegal killing is occurring, the greatest threat to the continued viability of

crocodile populations appears to be development ofthese beach€s. The dislribution and

status ofthe American crocodile on the mainland, where it occurs sympatrically with

Mor€let's crocodile (e. moreletii) remain largely unknown. As part ofa comprehensive

coastal zone managemeflt plar\ a survey ofthe entire coastal zone is plannedfor 1996-97

to determine present population status and identify critical habitat.

INTRODUCTION

The American crocodile (elqgodybg acutus) is one oflwo species ofcrocodiles

which occur in Belize. The American crocodile is a medium to large crocodile found in

coastal habitats and offshore islands, while Morelet's crocodile (Q. moreletii) is a

somewhat smaller species inhabiting inland freshwater wetlands Both species are

currently listed as endangered under the United States Endang€red Species Act and are on

Appendix I ofCITES (Convention on Trade in Endangered Species ofFlora and Fauna)

treaty (Thorbjamarsoq 1992). Surveys ofthe American crocodile in Belize have been

accorded high priority by the ruCN/SSC Crocodile Specialist Group (Thorbjamarsoq

1992).

I Department ofBiological Sciences, 132 Long Hall, Clemson University, Clemson, South
Carolina- 29634- 1903. USA
2 w dlife cons€rvation Society, Bronx, New Yorh 10460-1099, USA
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Commercial crocodile hunting began in Beli2e duing the late 1930,s and 1940's, as
the importance offorest products in the local economy declined (Hope and Abercrombie,
1986). Subsequent over-harvesting led to depletion ofboth e. acutus and C. moreletii
populations (Chamock-Wilson, 1970). Crocodile skins were sold to buyers in villages and
larger towns, and after progressing through a chain ofmiddlemen, exported to Europe for
processing (Abercrombie et al., 1982; Hope and Abercrombie, 1986). Unfornrnatety
quantitative survey data from this period are lacking, and the practic€ ofcategorizing both
spotted cat and crocodile skins as simply ,,hides and skins', in government trade statistics
makes it difficult to determine past levels ofexploitation (Frost, l9?4; Abercrombie et al.,
1982; Hope and Aberqombie, 1986). Furthermore, a considerable number ofcrocodiles
were shot by sport hunters and members ofthe Bdtish garriso4 and an unknown number
ofskins were exported illegally (Chamock-Wilson, l9Z0).

By the 1960's both Q. acutus and C. moreletii were nearly e*irpated from Belize
(Chamock-Wilso4 I 970). Neill and Allen ( I 96 I ) reported the collection of a single
juvenile e. agulu! from a mangrove swamp in Belize City and considered the specr€s raro.
Powell (1971) concluded American crocodiles were present on some ofshore cays
(islands), but extinct on the mainland, and King et al. (1982) noted some island
populations had also be€n eliminated. Q. ggqlu! was afforded legat protection under the
Wildlife Protection Act of l98l (Mariq l98l).

The current status ofthe American crocodile remains poorly kaown and survey
data are lacking. The largest remaining population in Belize may occur in th€ Tumefe
Aloll (Thorbjamarsorf 1992). C. acutus is also present on Cay Caulker (Meerman, 1993),
and in mainland coastal lagoons of Shipstem Nature Reserve (Meerman. 1992: Ouboter.
1992). Additional repons by fishermen and others indicate American crocodiles occur
widely on ofshore islands throughout the coastal zone ofBelize. Distributional records
are summarized in Table l. Perkins (1983) estimated a country-wide population as high
as 10,000 to 20,000 animals, but these numbers must be considered somewhat speculative.
The objective ofthis project was to obtain preliminary data on the status ofthe Amencan
crocodile, and provide conservation recommendations based on these findincs.
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STUDY AREA

The coastal zorc ofBelize inaludes thee atolls, over 200 ofshore islands, and

extensive mainland swamps. The Belize barrier reef€xt€nds the entire length ofthe 325

km coastline from Ambergris Cay in the north to the GulfofHonduras in the south, and is

separated from the mainland by a narrol, stretch of shallow water known as the irner

chamel. Both maiiland and ofshore coastal habitats are dominated by red mangrov€

(Rhizoohora manele), with black mangrove (4vig9!4ia germinans) swarnps occurring in

some hypersaline areas. Elevated beach ridges are dominated by beach thicket and cay

forest associations (Minty et d., 1995). Crocodile surveys were conducted at three

localities in tha coastal zone: Turnefe Atoll, the Bacalar Chico region ofnorthem

Ambergris Cay, and Maps Cay (Figure l).

L Tumeffe Atoll - This atoll, located approximately 30 km southeast ofBelize

City, is the largest ofthree coral atolls found on the barrier reefofBelize, and one ofonly

four atolls in the westem hemisphere. Tumeffe AtoU is approximately 50 km long aod 16

km wide with all estimated surface area of533 km2. The atoll consists ofa chain of

islands partially enclosing thee shallow lagoons: Southern Lagoo4 Cenfal Lagoon, and

Northem or Vincent's Lagoon. A near continuous beach ridge extends along the

windward side ofthe atoll (Figure 2). Maximum elevation is about 1.5 m above sea level

(Perkins, 1983).
With the exception oftkee tourist resorts most ofthe atoll remains undeveloped

Turnetre Island Lodge is located at the southem end ofthe atoll on Cay Bokel, and

Blackbird Cay Resort and Tumefe Flats Lodge are located at the southern and northem

ends, respectively, of Blackbird Cay. Coral Cay Conservation/University College of

Belize have estabtished a research center on Calabash Cay. Small fishing camps are

scattered thoughout the atoll. The atoll is under increasing pressure for development and

the construction of sevenl additional tourist facilities has been proposed A draft

development plan was recently compiled to address conflicting land-use issues (Turneffe

Island Dev€lopment Commitiee, 1995).

2. Bacalar Chico National Park (proposed) - The Bacalar Chico region of

northern Ambergds Cay has recently been proposed as a National Park This area

ancompasses significant te[estrial, mangrove, and marine habitats (Dotherow, 1995).

Elevated ridges surround a system ofopen water lagoons and red mangrove swamps.
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Some residential development has occurred on beach ridges along the windward side of

the cay (Figure 3).
3. Maps Cay - A cluster oflowJying, offshore mangrove cays within the inner

channel, approximately 7 km east of Belize City. An elevated beach ridge extends along

the windward shore ofthe cay where a small tourist lodg€ ard seyeral fishing camps are

located. A network ofdeep lagoons are found ir the interior ofthe cay, and a spoilbank

extends ca. 50 m along a dredged channel on the leeward side ofthe cay.

METHODS

Spotlight surveys were used as an index ofcrocodile densities @ayliss, 1987).

This technique is used in crocodile surveys worldwide and other methods ofpopulation

estimation have confirmed its validity. Spotlight surveys were conducted from a
motorboat propelled slowly along the shoreline, using a handheld Q-beam spotlight
(250,000 candlepower) and auxiliary l2-volt headlights. Areas not accessible to
motorboats were surveyed by canoe. Crocodiles were located by noting eyeshine
reflections in lightbeams and classified according to their estimated total length (TL) as
juveniles (TL < 90 cm), subadults (TL = 90 - 150 cm), or adults (TL > 150 cm).

Crocodiles that could not be approached close enough to estimate total length were

classified as "eyeshine only". Distarce travelled in each survey was calculated with a

cartometer using maps and aerial photographs provided by Coral Cay Conservation.
Crocodile densities were calculated as the number ofcrocodiles observed per kilometer of

survey route, allowing quantitaiive comparison with other survey data. Maps ofsuwey

routes were deposited with the Coastal Zone Management Unit, Departmed ofFisheries,
Belize City, Belize.

Daylight reconnaissance was conducted along some proposed routes to determine

Gasibility, locate possible hazards, and search for nesting habitat. Potential nesting habitat
was identified by noting the presence ofindicator plant species such as paurotis palms

Gaurdis \xrightii) and coconut palms (Cocos nucifera). These plants are restricted to

well-drained beach ridges, and these habitats were searched for the presence of nest

mounds, excavations, eggshells and fragments, and unhatched eggs. Eggshells and
unhatched eggs were counted to estimate clutch size. In areas where lests were found,
physical characteristics ofthe site were not€d. Coordinates ofnesting beaches in Tumefe
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Atoll were obtained with a Sony Pixis IPS-360 Global Posilioning System (GPS).

Fishermen were interviewed when encountered and quostioned about the presence of

crocodiles and possible nesting areas.

RESULTS AND DISCUSSION

Population Su.veys
Turnefe Atoll

Fieldwork was conducted from 22 May to 2 June, 26 to 30 June, and I October to

6 October 1994, ard 15 to 22 June 1995. Due to the difficulties of nraneuvering boats

over the reefafter nightfall, most areas suweyed were on the leeward side ofislands, and

in sheltered creeks and lagoons. Most crocodiles were observed in shallow water along

red mangrove shorelines sheltered from prevailing easterly winds. Survey results are
presented in Table 2. In general, populations oflow to moderate density were found in

Turneffe Atoll. Atotal of 67 crocodiles were observed and 132.2 km were surveyed. A

mean of0.50 crocodileVkm of survey route was calculated from all surveys. However,
relatively high densities ofcrocodiles were found at the southem and northem ends of

Calabash Cay (3.0 and 2.0 crocodileVkm respectively), and along the windward shore of

Blackbird Cay (2.8 crocodilevkm). Moderate densities ofcrocodiles were noted in

Soldier Bight-Blackbird Cay (0.71 crocodilev km), Northem Lagoon (0.70

crocodileVkm), and along the leeward side ofthe atoll from Northern Lagoon to

Crikozeen Creek (0.83 crocodilevkm). Low densities (0.08 - 0.46 crocodileVkm) were
found in most other areas.

Crocodiles observed at the southem end ofCalabash Cay were in a network of

small mangrove creeks and lagoons, and in the vicinity of a fishing camp. These ardmals
may have been attracted by fish remains discarded from the camp. An unusual
congregation of subadult crocodiles was noted along an exposed beach on the windward

shore of Blackbird Cay. Crocodiles usually prefer sheltered waters free from wave action
(Thorbjarnarson, 1989) and the presenc€ of thes€ animals was surprising. The gradually

sloping gradient ofthis beach probably otrers good foraging habitat, and the barrier reef
affords protection from significant wave action. Thorbjarnarson (1989) stated
intermediate size classes (TL = 1.0 - 2.0 m) may be more frequently found in these
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marginal habitats. Most crocodiles observed along the leeward side of the atoll were
foraging in turtlegrass (I!a!gSSi4 testudinum) which forms dense beds in shallow water
and supports large schools offish and aquatic invertebrates.

The size-class distribution ofcrocodiles recorded in the Tumeffe Atoll is preseoted
in Table 4. Juveniles (5.9%) are probably under-represented as rhey probably avoid open
water and remain among flooded mangroves where they are less visible during spotlight
counts. Subadults (41 .7olo) were the size class most ftequently observed and were
encoudered in most areas surveyed. Adults (23.8%) and "eyeshine only,'(28.3%)
comprised the remainder. The largest concentration of adult crocodiles was noted in the
vicinity ofBlackbird and Nonhem Cays and may reflect the proximity ofnesting habirar.
Crocodiles tend to become increasingly wary with age and many ofthe eyeshines recorded
likely represent adult crocodiles which submerged before they could be approached close
enough for size-class identification. The percentage of adult crocodiles observed in the
Turnefe Aloll is comparable to population data from the Everglades, Florida, USA
(24.5Yo) ardTurkey Point, Florid4 USA (25.0%), but higher than Etang Saumatrg Haiti
(15.7%). However, size-class limits vary somewhat making comparisons difficult
(Thorbjamarson, 1989).

Bacalar Chico
Fieldwork was conducted from 27 June to I July 1995. Suwey results are

pres€nted in Table 3. Atotal ofeight crocodiles were observed and 42.7 km surveyed. A
mean of 0.18 crocodileVkm of suwey route was calculated from all surveys. However, all
crocodiles were elcountered in mangrove swamps, creeks, and lagoons, and none were
observed along the windward or leeward shoreline ofAmbergds Cay. Ifthese shorelines
are excluded, the result is a mean of0.39 crocodiles/krn ofsurvey route, comparable to
low-density populations noted in some areas ofTurnefe Atoll.

The size-class distribution ofcrocodiles recorded in Bacalar Chico is presented in
Table 4. Juveniles comprised 50% ofall sightings, subadults 25%, and adults and
"eyeshine only" each 12.5%. Because ofthe small number ofcrocodiles observed. these
results should be interpreted with caution.
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Maps Cay
A single spotlight suryey was conducted or 2l July 1994. Eleven crocodiles were

observed along 12.9 km ofshoreline (0.85 crocodilevkm). The size-class distribution is
presented in Table 4. All crocodiles were obsewed along aa exposed shoreline on the
windward side ofthe cay, and because ofshallow inshore waters, most could not be
approached closely enough to determine size.

Coastal Mainland
Determination ofthe status and distribution ofthe American crocodile in mainland

coastal habitats is complicated by the presence ofQ. mbreletii. These two species are
morphologically very similar, identification is difrcult in the field, and often requires
capturing crocodiles (Platt,l996). Ouboter (1992) and Meerman (1992) found both
species present in mainland lagoons in Shipstem Nature Reserve. The skull of an
American crocodile that drowned in a fishing net in Southem Lagoon was examined in
1994. Drag marks and tracks ofwhat was probably an American crocodile were also
observed south of Southem Lagooq leading from a brackish swamp, over the beach and
into the open ocean. Zisman ( 1989) listed American crocodiles as present in both
Northem and Southem Lagoons, but the source of these records is unknown. Further
surveys ofmainland coastal lagoons are warranted.

Crocodiles with characteristics ofboth e. moreletii and e. acutus have been
reported iiom coastal regions of Belize (Schmidt, 1924; Abercrombie et al., 1980), and an
animal we collected in Kates Lagoon exhibited a e. lEtEllike dorsal scale pattem.

These animals typically exhibit a reduced number ofdorsal scales in each tranwerse row,
and reduced or absent caudal irregularities. Ross and Mayer (1983) suggest hybridization
may occur between the two species, and Ross and Ross (1974) found q. moreletii traits in

Q. 4gUIUS only where the two species are sympatric. The situation regarding hybridization
remains unresolved and must await application ofmolecular genetic techniques.

Nesting
Tumeffe Atoll

Three nesting areas were located during this survey. The first site is located on the
leeward side ofBlackbird Cay I km south of Tumeffe Flats Resort (N l7' 25' 33.1", W
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87' 49' 24.0") on an elevated sandy ridge approximately 20 m long The vegetation

conesponds to the broken palmetto thicket association which occurs on drained p€at and

organic sand (Minty et al., 1995). In 1994 two nests were located. One nest was a large

mound ofsand (ca. 30 cm high) and the other a hole nest. Itr 1995 a hole nest that

appeared to have been opened by raccoons @rocvon l9l!9!) and thee eggshells were

found. Additional nesting habitat was found in this vicinity, and Gieg Smith (pers comm )

reported finding a nest closer to Tumeffe Flats Resort several years ago. Howeve!, an

intensive search ofthis area failed to locate further evidence ofrecent nestinS activity.

The second and most extensive nesting sile is locat€d on Northem Cay ca 8 3 km

nonh ofTumeffe Flats Resort (l?'29'35.3" N, 87'47'06.9'W). This site

(corresponding to Site 17126 of Minty et al., 1995) is an elevated beach ridge on the

windward side ofthe cay , composed ofwell-drained organic sand, and dominated by

beach rhicket and coconut palms. A hypersaline black mangrove lagoon ofabout 1 0 ha is

located behind the beach. A search in 1994 revealed five recent, and tkee to four pre-

1994 nests along a 240 m seaion ofbeach. Both mound and hole nests w€re found' All

recent nests appeared to have been successful (producing viable hatchlings) and opened by

females. When inspected on 29 June 1994, eggs oftwo nests appeared to have hatched

within the previous two or tkee days. Hatchlings (20+) were observed in the adjacent

lagoon. Retum visits to this site were made on l5 and 20 June 1995, but no evidence of

nesting activity was noted d€spite alt intensive search and excavation of suspected nest

sites. Two crocodiles were observed in the black mangrove lagoon, one of which was a

large adult (TL ca. 300 cm).
A third nesting area was located in 1995 on a peninsula on the eastem side of

Deadmans Cay (l?" 12' 57.4 'N, 8?' 51'49.4" W). The o€st was constructed on a beach

ridge with a protected cove and red mangrove swamp immediately to the rear The nest

was discovered by the property owner who reported finding 13 eggs buried in a shallow

hole. All but four of the eggs were subsequently desuoyed by people. The average

measurements ofthe remaining eggs were as follows: length = 74.3 mm (SE = 2 4; n = 4)'

width = 45.3 mm (SE = 0.9; n = 4) and mass = 8?.1 g (SE = 8 l; n = 3). This site may

have been an imponant nesting area in the past. During our first visit ( 1994) the property

owner described finding a clutch ofhatching crocodile eggs while clearing his homesite

Since our initial visit. the peninsula has been cleared and a number oftourist cabins
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constructed This is the only nesting beach that has beell located in the southem region of

Turnefe Atoll, and it is doubtful that any crocodiles will utilize this site in the future.

Bacalar Chico
Little evidence ofnesting was found within the proposed reservg although this

survey was conducted at a time when hatching occurs and nests should have been readily
obvious. An excavated hole nest was found on a small (ca. 0. 10 ha) island in Santa C.uz
Lagoon. The hole measured 40 cm wide x 15 cm deep and was constructed in a substrate

of sand and crushed shells. The island is somewhat elevated and supported a sparse
gtoMh ofhammock hardwoods. Several other islands in Santa Cruz Lagoon appeared to
be suitable nesting habitat, but a search revealed no nests.

A ridge, which appears to ofer suitable nesting habitat, and extends for about L5
km along the western shore oflaguna Cantena was intensively searched, but no sign of
nestirg aativity was found. The ridge is elevated L0 m above normal water level,
composed ofa coarsg well-drained mixture ofsand and soil, and borders shallow
mangrove lagoons on the leeward side, which appear to be excellent nursery habitat for
hatchling crocodiles (Lutz and Dunbar-Cooper, 1984; Thorbjamarsoq 1989). Future
visits should be made to this ridge to determine ifcrocodile nests are presenl. It is also
probable that nesting occurs in areas outside ofthe proposed reserve. Based on an
examination ofaerial photographs, suitable nesting habitat is found on Ambergris Cay
south of the reserve in Laguna de Cayo Frances and Laguna de San Pedro. Hatchling Q.
acutus are known to disperse widely when suitable nursery habitat is not available near
nests (Ogden, 1978;Mazzotti,1983). Protection ofnesting habitat outside ofthe reserve
may be essential ifa viable population is to be maintaiaed.

Maps Cay
A rccently hatched nest was found on the leeward side ofthe cay during a spotlight

survey on 2l July 1994. The nest was a hole corstructed about 1.0 m above water atop a
spoilbank adjacent to a red mangrove swamp, in a mi:rture oforganic peat, shell and coral.
Spoilbanks are important nesting habitat in Florida (Gaby et al., 1985). Five eggshells
were found in the hole.
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Based on eggshells and unhatched eggs recovered at nest sites, an average clutch

size of9.5 (SD = 3.0, n = 7) was estimated. While this is most certainly an under€stimate
oftrue clutch size, it is considerably smaller than clutch sizes of22 to 80 previously

reported for the American crocodile in other areas ofits range (Thorbjamarsor\ 1989),
possibly indicating small female size or energetic stress. Given the 80 to 90 day incubation
period reponed for the Arnerican crocodile (Thorbjamarson, 1989), nesting in Belize
probably follows the general Caribbean pattem with clutch deposition in March and April.

Raccoom are responsible for signiicant nest losses in other regions (Mazzotti,
1983; see review in Thorbjamarso4 1989) and are probably a major predator ofC. acutus
nests in Belizo. Raccoons are abundant in mangrove habitats throughout Belize and were

sighted during spotlight surveys ofall three study areas. Nest losses attdbutable to
raccoons were recorded on Blackbird Cay. Raccoons were found on isolated islands in
Santa Cruz Lagoon suggesting even nests in these habitats are aacessible to predators.

Coatis (N4!qA !gde3) are also present in many coastal habitats and represent potential nest
predators.

Food Habits
Two juvenile crocodiles (TL = 90.8 and 65.0 cm) wer€ captured and stomach-

pumped using the method ofTaylor et al. (1978). Stomach contents from both animals
contained insect aIId crab (!q spp.) remains. Fresh 6sh was recovered from the smaller
animal, and balls of mammalian hair, probably from rodents or a small opossum, were
recovered frorn the larger crocodile. Unidentified nematodes @avid Soucek, Dept.
Biological Sciences, Clemson University, pers. comm.) were found among stomach
coftents ofthe smaller crocodile. Similar prey items have been recovered from juvenile Q.
acutus elsewhere (Alvarez del Toro, 1974).

Crocodile-Human Interactions and Conservation
Interviews of local fishermen and resort operators suggest that major crocodile-

human conflicts occur when crocodiles frequent the vicinity ofresorts and take dogs at
fishing camps. Crocodiles are attracted to camps where fish are cleaned and offal
discarded in the water. Tumefe Flats Resort has discontinued this practice because ofthe
presence of several large crocodiles and altemative disposal tecbniques s€em to have
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eliminated the problem. An qpen garbage dump on "Garbage Cay" near Cay Bokel has
also been reported to attract crocodiles. Closure ofthis dump is recommended to reduce
the possibility of crocodile-human conflicts and to address public health concerns. Several
fish€rmen stated that crocodiles occasionally enter fish traps in the shallow waters off
Ambergris Cay and consume the catch. Predation on liee-ranging domestic dogs was
frequently reported by residents in the cays. Keeping dogs penned or leashed, especially
at night, would probably prwent predation. Several resort op€rator have also expressed
concem over possible dangers that large crocodiles pose to swimmers and divers. While
attacks on humans have been reported, Amedcan crocodiles are not normally regarded as
man-eaters, and risks to swimmers are considered minimal (Pooley et al., 1989). Some
illegal killing ofnuisance crocodiles was reported by local fisherman, and Coral Cay
Conservation Volunteers observed several crocodile skins drying at a fisherman's camp
near Calabash Cay (Gail Bradley Miller, University College ofBelize, pers. comm.).
However, the extent ofthis harvest is believed to be small.

The major threat to the continued survival ofAmerican crocodile populations in

the coastal zone ofBelize appeaB to be the developmenl ofpot€ntial nesting beaches.
Nesting habitat was found to b€ of limited extent and many ofthe potential sites we visited
were either developed or showed signs ofimpending development. In th€ Tumctre Atoll,
both Blackbird Cay Resort and Tumetre Flats Resort are constructed on suitable nesting

beaches. The nesting area on Deadmans Cay is now occupied by a tourist lodge and
unavailable for future nesting. The communal nesting site on Northem Cay was marked
by "Keep Off' signs and much ofthe understory vegetation had been cleared. Greg Smith
(pers. comm.) reported nesting in the vicinity ofRendezvous Point, but a search ofthe
area rev€aled fishing camps on all suitable beaches. A recent draft offte Tumefe Islands
Development Plan (Tumefe Islands Development Committee, 1995) included the nesting
b€ach on Northem Cay in a list ofareas suitable for development. Any forthcoming
management plans must include p.ovisions for the protection ofnesting beaches.
Protection ofnesting habitat,whether or not locared within existing reserves, is essential
for the continued survival ofthe American crocodile in Belize.
Nursery habitat where brackish water is available may also be oitical for the continued
survival of the American crocodile, especially on ofshore cays. llatclrling and juvenile

American crocodiles aannot tolerate high salinity levels for long periods and osmoregulate
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by drinking freshwater (Ellis, l98l ). Young crocodiles on ofshore cays probably obtain
freshwater from rainwater lenses (Mazzotti, 1983). Osmoregulatory failure is a significant
cause ofmortality among young crocodiles in some populatioN (Thorbjamarso[ 1989),
and these brackish habitats are important for continued recruitment.

Future Research
A one year study ofthe status, distributiorl and ecology ofthe American crocodile

in Belize as pan ofthe GEF/UNDP coastal zone management program is scheduled to
begin in late spring of 1996. The specific priorilies ofthis project are:

L Train Belizean biologists in crocodilian research and management techniques.
2. Determine the pres€nt status ofcrocodile populations in coastal Belize.
3. Identify critical habitats.
4. Iritiate a long-term (> l0 year) monitoring program.
5. Obtain basic ecological data on the ecology of crocodiles inhabiting barrier reef

islands.
6. Resolve questions relating to the systematic status ofthe e. moreletii/e. a!UE!

complex in coastal Belize.
Recomrnendations for a long-term crocodile management plan will b€ based on the results
ofthis study. Primary consideration will be given to managing crocodile populations for
non-consumptive purposes (e.9. wildlife viewing) as nature tourism is the country's largest
industry, producing over $Bz 100 million per year, and the ecotourism potential ofthe
coaslal zone is considered great.
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Table I . Summary of distibutional records for the Am€rican crocodile (Crocodylus
acutus) in Belize. Sources in parentheses. Asterisk indicat€s nesting has be€n reported.

Coastal Mainland
B€liz€ City (1)
Four-Mile Lagoon (2)
Mango Creek (3)
Northem Lagoon (4)
Placencia Lagoon (3)
Punta Ycacos Lagoon (5)
:hipstem Nature Reserve (6, 7)
Southem Lagoon (4, 12)

Ofshore Islands
Ambergris Cay (8, 12) *

Cay Caulker (9) +
Cay Chapel (5, 8)
Hicks Cay (5)
Lighthouse Reef(10)x
Maps Cay (12) I
Middle Long Cay (8)
Moho Cay (8)
South Long Cay (l t)
Tobac.oo Range (5)
Turnetre Atoll (4, 8, l2) *

Sources: l-Neill and Allen, 196l; 2-Bruce Cullertor! p€rsonal comment; 3-Mahler and
Wotkyns, l99l;4-Zismarf 1989; s-Perkins, 1983;6-Meerma4 1992;7-Ouboter, 1992;8-
Greg Smith in Dotherow, 1995 and personal comment; g-MeermarL 1993; l0-Colin
Howell, personal comment; I l-Susan Wells, personal comment; 12- Platt and
Thortjama$oq this study.
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Table-2, Results of Arnerican crocodi@
and 1995 in rhe Tumeffe Atoll, Belize.

Location

Blackbird Cav ( Soldier Biehr)
Northem Cay lUnnamed Iisoonr
Blackbird Cay (leeward) 

-

Calabash Cay (leeward)
Shag Cay (leeward)
Calabash Cay lSouth-creeMagoon)
Deadmans Cay (leeward)
Blackbird Cay (windward)
Nodhem Lagoon
Northem Cay (N. Lagoon Enrance

to Dog Flea Cay)
Crikozeen Creek-Lagoon

Tumeffe Atoll (leewad, Cay Bokel
ro Creek mourh 17.14.8r,N, 87"
56.3"w)

Calabash Cay (windward)
Tumeffe Atoll (leeward, N. Lagoon

Enhance to Crikozeen C!ee[)
Northem Cay (windward)

Date
r994
30 May
2 June
2 June
26 June
21 Iune
28 June
29 June
30 June
2 October
2 October

5 October

1995

18 June
l8 June

l9 June
20 June

Distance(kn)

l 3
16.0
10.8
12.6
2.0

t2.0

14.1
8.4

9.0

t t .4
1.0

10.8
t4.4

#Observed

3
I
3
5
I
6
1

t2
l0
3

2

#/km

0.71
o.16
0.18
o.46
0.08
3.00
0.3 3
2.85
0.70
0.3 s

o.22

5
2

9
I

0.43
2.00

0.83
0.06

Total 132.2

Table 3. Results of American crocodile (eryeEglus acurus) sporlighr counls during 1995in rhe proposed Bacalar Chico National par[. IfiFgii-, C"v.'s.iiii.' 
---'-

l,ocation
Santa Cruz Lagoon to

Bacalar Chico Creek
Salta Cruz Lagoon
Bacalar Chico-Creek
Laguna de Cantena
Unnamed Lagoon (see Fisure 3)
Bacalar Chico Laeoon 

-

Ambergris Cay (;indward)

Date
2'7 lurrc

28 June
28 June
29 June
30 June
30 June
0l July

Distance(km)
15.0

4.3
2.O
9.1
2.7
2,1

# Observed #/km
0 0.0

3 0.69
r  0 .50
2 0.21
l  0 .37
I o.47
0 0.0

Total 42.7
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Figure l. Map of Belize showing the location of thrce areas where American crocodile surveys

were conducted in 1994 and 1995. Scale I cm = 25 km.

Figure 2. Map of Tumeffe Atoll, Belize. Locality names in accordance with maps obtained from

the Lands alld Survey Department, Belrnopan, Belize, or the Travellers Reference Map ofBelize

(Intematioml Travel Map Products, Vancouver, British Columbia, Canada, ISBN #09-21463-0I-

l). Scale l:230,000.

Figue 1: Map of the prcposed Bacalar Chico Natiooal Park, Ambergris Cay, Belize Locality

names in accordance with Ordnance Survey Map of Ambergris Cay, Belize (Ordnance Surveys

Directorate, Southampton, S09 4DH, England). Scale ca. 1:50'000.
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Table 4. Size-class distribution of American crocodiles (glgeadylrE @u!.!t!) observed in
sDotlisht survevs of the coastal zone of Belize. Crocodiles were classified based on estimated
t6tal lingrh lTLt as luveniles (TL < 90 cm), subaduhs (TL = 90-150 cm), or adults (TL > 150
crn). C;coail; th; could noi be placed in a size-class are classified as "eyeshine only" (EO).
Total number of crocodiles in each size-class followed by frequency ln parentheses.

I-ocation
Tumeffe Atoll
Bacalar Chico
Maps Cay

Juveniles
4 (5.e)

4 (50.0)
3 (2'7 .2)

Subadults
28 (4r;1)
2 (25.O)
0 (0.0)

Adults
16 (23.8)
1(12.5)
1(9 .0)

FO
19 (28.3)
l  (12.5)
7 (63.6)

Total
67

8
l1

Total rr (12.'7) 2'7 (3r.3)30 (34.8) l8 (20.9) 86
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Aftb.rgir Cry

Figure l. Map ofBelize showing location of thrce areas wherc American crocodile survevs
were conducted in 1994 and 1995. Scalelcm=25km.

(

20t



L
Xc.rr.6 l4co

Crto.... C t (

Critor-r t ra€a

C.d!.|L.f6

,o
I t  c
. t

t'

,P ,Gt

Ncrtiot
Bc-l f3

Fi8urc 2D.J.irr Crt

,05



t,

T.r! NSla

l||rlitWarr

Aotraris Cly

7v
0

t-OcI{E



Eyaluation of th€ reintrodvd.ioa of Cmcodylus intemedius it tlJ.e Caio Guaritico
Wild[fe Refuge (Apure State, Venezuela).

Lic. Alfredo Arteaga' / Msc.Gustavo Hemindez
' Fundaci6n pam la Defensa de la Naturaleza (FUDENA)-Apdo. Postal 70376
Caracas. Venezuela. E-mail: fudena@dino.conicit.ve or 93-78060@usb. ve
' Wildlife Conservation Society.

Summary
In the period from 1990 to 1995, were reinffoduced a total of 514 Orinoco crocodiles
(Crocodyhts intennadius) in the Caio Guaritico wildlife Refuge, in a combined
effort of different national and internatioml organizations. The crccodiles werc
rciffoduced in three rivers: Caflo Guaritico, within the boundaries of the Refuge and
where 283 crocodiles (55.17o) have been released; Caio Macanillal, where the
reintoduction program started ard 227 crocodiles (M.2%) fuve been released; and
Caio Mucuritas, where only 4 crocodiles have b€en reteased (0.7%). The last two
localities are located inside the El Frio Ranch. Out of a total of 514 crocodiles
released, 271 (42.270) werc produced in the Masaguaml Breeding Center; 114
(22 .2Vo) carne ftom trc Estaci6n Biologica El Frio Breeding Cente\ E2 <17 .9%) czme
ftom the UNELLEZ Breeding Center and 4l ('l.gVa) came fiom !!rc Puerto Miranda
Breeding Center. Most of the crocodiles reintroduced were produced rt'].der a farming
or closed cycle scheme (61.7%), while the rest (38,3%) were produced under a
ranching or open cycle scheme. It is known the prigin of most of these crocodiles,
whose parents are from different geographic localiries, in some cases quile disraft.
Out of the 514 qocodiles, there is data on length and weight for only 411 individuals
(8O.2%). l\ 1990 the average total length was 151.7cm(SD = 22.25), in l99l was
125.2 cm (SD = 30.9), in 1992 was 82.8 (SD = 35.1), in 1993 was 79.7 cm (SD =
13.17) and in 1994 was 86.9 cm (SD = 16.08). The decrease of the average total
length is due to the fact that in the last thrce yea$ were released animals of 1 year of
age. The sex ratio is ahnost 1:2, with 264 males (64.01Vo), 144 temzle (34.95%) afr
4 undetermined (O.97%). 'ftr- toral lengdl and weight data were used to calculate a
condition index, which shows that in general animals with TL grcater than 100 cm
(26%) ard weights greater than 2.5 kg (46%) bave indices that irnply good physical
conditior. It is proposed the use of such indirect indices as an additional criteda to
decide when the captive raised crocodiles should be released inl,) the wild. The
follow up study of the reintroduced crocodiles has not been coDstant, but an sporadic
and partial effort, whose results show a very low mean abundarrce of 1.8 ind/kn in
the Caio Macanillal and 0.47 ind/hr in the Caio Guaritico, that conhasts with a very
high concentration of spectacled czym^n (Caiman crocodilus crocodilus). A total of
16 animals have been recaptured, all of them close to the rel€as€ sites, although one
animal migratei a considerable distance in a year. Finalty, it was determined that the
mean growfi rate of $ocodiles in Cafio Macanillal (0.5 mn/day) was
lower than the growth rate of the crocodiles from Caio Guaritico (1.38 mst/day).
However, further studies are nex€ssary to confirm these results atrd determine the
viability of this program
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Evafuaci6n de la reintroducci6n ile Crocodylus intermedius en el
Refugio de Fauna Silvestre Caio Guaritico, Venezuela.

Lic. Alfredo Arteaga / MSc. Gustavo HemeDdez
Fundaci6n para la DefeDsa de la Natualeza (FUDENA)- WCS.

Resnmen
En el periodo entre 1990 y 1995, se rcport6 la reintroducci6n de un total de 514
Caimanes del Orinoco (Crocodylus intermedius) en el Refugio de Fauna Silvesre
Cafro Guaritico, denuo de un esfuelzo combinado de diferentes organizaciones
lacionales y extmnjens. Ils reintoducciones se ejecutaron en ffes cuerpos de agua:
Caio Guadtico, propiamente dentro de los linderos del Refugio y jonde se liberaron
en dos sectores 283 caimanes (55,1%); Caffo Macanillal, lugar dotrde se realizaron las
primeras liberaciones, con total de 227 individuos (44,2%): y Caio Mucuritas, donde
solo se han liberado 4 caimanes (0,7%). Estas dos fltimas localidades se sitfan en
tierns del Hato El Frio. De los 514 caimanes,271 (42,2%) provinieron del
Zoocriadero Masaguaral, 114 (22,2%) del Zoocriadelo El Frio, 92 (17,9%) del
Zoocriadero de la UNELLEZ y 4l \7,9%) del Zooc adero Puerto Miranda. Los
cainunes liberados son en su mayoria son producto de la cria en cautiverio (61,7%),
mientras que ol restante proviene de la recolecci6n de juveniles producidos en vida
silvestre (38,370). Se conoce el origen de la mayoria de los caiuutes, los cuales
provienen de reproductorcs de diferentes localidades, en algunos casos baslante
distantes. De los 514 animales, se tienen solo medidas y datos de 411 individuos (80,2
7o). En t6rminos de longitud total en 1990 el promedio tue de i51,7 cm (DE=
22,25), et r99l de 125,2 cn (DE= 30,9), en 1992 de 82,8 (DE= 35.1), 1993 de
79,7 cm (DE= 13,17) y eu 1994 de 86,9 cm (DE= 16,08). k disminuci6n de la
longitud total se debe a que en los fltimos tres aios se liberaron ejgmplares de I affo.
Ia proporci6n de sexos es casi l:2, con 264 machos (64,07%), 144 bembns
(34,95%) y 4 sin determinar (0,n%\. Lns datos de longitud total y peso se usaron
para calcular uo indice de condici6n, con lo cual se encontr6 que principal.Eenle
caimanes con medidas de LT mayores de 100 cm (26 %) y pesos mayores de 2,5 kg
(,+6 %) tienen indices que detrotan buena condicidn fisica, En este sentido, se propone
el uso de tales indices indirectos como criterio adicional para establec€r cuando los
caimanes criados estan en cordici6n de ser libemdos al medio natural. El seguimiento
de ca nanes liberados Do ha sido pennanente, ejecuttrodose solo estudios parciales y
esporddicos, cuyos rcsultados arrojan indices promedios de abundancia muy bajos, de
1,8 Ld/ktr €n el Caflo Macanillal y 0.47 ind/km en Guaritico, que contrasta con uDa
alta conc€ntraci6n de brt]ds (Cahrcn crocodilus crocodilut). Se hari practicado 16
recaphrras cerca de los sitios de liberaci6n, aunque hay un caso de un ejemplar que
emigr6 uDa distancia considerable duraote un aio. Fioalrnente, se encontr6 que el
crecimiento promedio de caiman€s capturados en Macanillal fue menor (0,5 mm,/dia);
al crecimiento de caimarEs colectados en el Caio Guaritico (t;38 mddfa). Sin
embargo, s€ requi€rcn rnas esMios para conoborar estos lesultados y establecer la
viabilidad de este progama.
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INTRODUCTION

Crocodylus intermediu.s is an end€mic species of the Orinoco river basin,
specially of the flooded savanllas of the "Llanos" of Venezuela and Colombia. The
cog|.trlercial harvest of the Orinoco crocodile dudng the 1930s alld 1940s, along with
the habitat destruction, keep this species on the v€rge of extinction. The crocodile has
viftually disappeared in Colombia (Irgo and ClavUo, 1991), while in v€nezuela there
are small isolated populations (Godshalk, 1978, 1982:, Ramo y Busto, 1986: Fnnz et
al, L985', Ayarzl,gtena, 1987; Tho$jarDarson and Hemend€Z, 1992; Seijas, 1993,
1994). These relicts are located mainly in arcas where the human activity is minimal,
and in some cases under offrcial protection.

In 1984 it was included by the IUCN in the list of the twclve animal sp€cies
more threatened with extinction in the world. The coruervation of the Orinoco
crocodil€ have been a collabontive effort by many national alld international, both
tron-govemmental and government organizations, among which are: the Fundaci6n
pam la Defensa de la Naornleza (FUDENA), the Sociedad de Ciencias Natuales I,a
Salle, the Universidad Nacional Experimental de los Llanos Ezequiel Zamora
(UNEIIEZ) , the Ministerio del Ambienle y los Recunos Natunles Renovables
(MARNR), the Servicio Aut6nomo de Fauna (PROFAUNA), the Instituto Nacional
de Parques (INPARQUES), the Masaguaral, Puerto Miranda and El Frio ranches, the
Agencia Espanola d€ Cooperaci6n lntemacional (AECI), the Wildlife CoDservation
Society (WCS), the World Wildlife Fund (WWF-USA), World Wide Fund for
Nature (WWF), th€ National Geographic Society, and the Smithsonian IDstihrtion.

The aim of this paper is to pr€sent the rcsults of the eyaluation of the
reintroduction of Orinoco crocodiles in the Caflo Guaritico Witdlife Retuge, using
FITDENA'S database as the main souce of information. This evaluation is part of the
Action Plan for the Survival of this species, proposed by the Ve$ezuelan Crocodile
Specialist Group (GECV) between 1993 and 1994 (Arteaga, 1993; Seijas y CMvez,
1994).

CANO GUARITICO WILDLIFE REFTJGE

This Refuge was created the 11 of January of 1989, for the official protectioo
of endaryer€d species of the "Uanos" ecosystem, specially the Orinoco crocodile. This
is the rcason it was chosen as the main area for reintoduction of captive bred
crocodiles. The Caffo Guaritico is a tributary of the Apure dver and is localed
b€twcen fte towns of Samiin de Apurc and Bruzual in dle Apure State, and it has a
total area of 9300 has (Fig. No. l).

RESTJLTS

Numbers and Localiti€s

B€tween lgm and 1995 werc rrintroduced appmxhrafely 514 captive bred
crocodiles, all of them from the Masaguaral, UNFI I87, El Frio ad Puerto
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Minnda Breeding Centers, as shown in Table 1. The number of crocodiles
reinfoduced hcreased every year b€tween 1990 and 1993, mainly by the
contributions of the Masaguaral Breeding Center, see Fig. 2. B€tween 1994 and 1995
the Dumber decreased, and in 1995 were released only 80 aniitals from El Frio
Breeding Center.

The firsts reiffioductions were in two small tributa es: caio Macanillal and
caio Mucuritas, being the fiIst where most of the animals have been released,
specifically at the Tapa de la Ramen site. As s€en in Table I, in 1992 crocodiles
werc reintroduced directly into the cafio Guadtico, in the site of Ils Venianas in El
Frio lanch, and at the site of Tres Ceibas in the Turagua ranch. To summarised, out
of a total of 514 crocodiles rcintroduced. 283 have been rcleas€d in carlo Guaritico
(55.17.'),22'7 in caio Macanillal (M.2V.\ afr 4 in caio Mucuritas (0.7%), see Fig.
3 .

Number per Br€€ding Center and Origin

Of the 514 crccodiles reintroduc€d , 267 (51.9%) came from the Masaguaral
Breeding Center, 114 (22.2%) from El Frio, 92 (1'1.9%) ftom UNELLEZ and 41
(7.9%) ftom Puerto Miranda, as seen in Fig.4. Ody for 491 lrocodiles there is
certainty about their origins, being 303 animals (61.7%) captive bred, and 188
animals (3E.3%) collecled in 4 rivers and one reservoir in the Llanos. The specific
origin of the 491 animals is: 238 (48.5%) Masaguaral, 131 Q6.77o) Cojedes river, 60
(12.2%) VNELLEZ, 38 (7J%\ Capanaparo river, 8 (1.6%) unknown, 6 (1.2%)
Camatagua reservoir, 4 (0.8%) Portuguesa 'iver, 3 (0.6%) FONAIA?-Puerto
Ayacucho and I (0.2%) Odnoco river, s€e Fig. 5.

Size3

Using data from only 411 (80.270) reinroduced crocodiles, a comparison of
their total lenglh (TL) was done, which shows a decrease ftom 1990 to 1992, levelirg
till 1994, as seen in Fig. 6. In 1990 lhe mean TL was 151.7 cm (SD=22.25 cm), itr
l99l was 125.2 cm (SD=30.9 cm), in 1992 was 82.8 cm (SD=35.1 cm), in 1993
was 79.7cm (SD=13.17 cm) and in 1994 was 86.9 cm (SD=16.08 cm). The
decreas€ in TL is due to the fact in 1990 and 1991 animals of up to thrce years of age
werc releas€d, atrd in the last lhree yea$ only animals of one year of age have been
releas€d into this arc{.

Sex Ratios

The sex ratio is close to 1:2, with 264 nales (@.07%), 144 females (34.95%) and 4
udetermired (0.97%). In Fig. 7 are prcsefi€d the s€x ratios of animals releas€d per
bre€ding center, showing for MasaguaBl (1:3), El Frio (1:4) and Puerto Miranda
(1:4), indicating that thes€ c€ ers have ploduced mainly males, while on the other
hard, UNEIIEZ have produced maidy females, with a s€x ratio of 3:1.
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Condition Index

Seijas (1993), proposed the calculation of a condition index using the total
length and weight dara for Orinoco arocodiles greater than 50 cm, assuming that
b€low this size and for about six mofihs after they hatch, the animals still have
reserves, thereforc not rcflecting their adaptation to the new environmelt. Accordins
to_ -th! arlthor rhe marhemadcal expression of this index is rhe following: CI=a.'.W.TL-', where a and b arc rhe coefficients calculated in the lineal regressioo of
lnw on lnTL.

According to rhe indicated by Seijas (1993) the CI is a mearure of the relative
"fatness" of the anitr|als, so animals with a CI< I would be r€ladvely "skinny", ard
animals with a CI> I would be rclatively "fat',.

Using the TL and W data for 4ll crocodiles released between 1990 and 19 ,
a regression analysis of lnw on lnTL was done, rcsulting in rhe following equation:

lnw= -5.376950 +2.911783 lnTL
(r'?=0.84608, p<0.00001, 404 d.f.)
For th€ calculation of the CI of each crocodile the following equatron was

used:
CI=216.351 W TL2 err783 . In the Gnps. 8 and 9 it can be observed the tendenci€s of
CI with rcspect to TL and W of the group of reitEoduced crocodiles. The values of
CI > I correspond to animals in a good condition and mostly greater than 100 cm in
TL and 2500 g in W.

Night Surveys in Reintroduction Arezrs

A few sporadic night surveys have been conducted, most of them Drevrous to
the rclease of animals each year. In Table 2 are summarized the surveys comDleted
mair y in two sectors of the canos Macani al and Guaririco. indicatine rhe retative
water level, the number of surveyed kilometers, the number of crocodiles observed
and an abundance irldex, prcsented in number of crocodiles Der kilometer.

In 1991 approximately 7.8 hn of the cario Macanillal were surveved. coururns
14 crocodiles and capruring 4. The number of crocodiles observed represemeO 25% oi
the total reintroduced crocodiles (62) to rhat date, in lhat caio. The survey also
included the mouth of the caio Guadtico, where two adult animals were found.

Approximately 20 km of the caio Guaritico were surveyed in 1992, locating
only 3 juvenite crocodiles. The low water level of that month made the study very
difficult, due to the fact that there was a very high concentration of spectacled
caynans in the caio. By the end of 1993 a series of surveys were conducted in the
caio Guaritico, upstream and downstream of l:s Venarus iite. Close to 17 km were
srrrv€yed and 8 crocodil€s were observed and captured. most .,f them had been
released in the Tuagua ranch, about 50 kn upsream, in June of rhe same year. It is
urportatf to note, besides the distance trdveled by the crocodiles, that these animals
grew at a higher rate than that reponed for crocodiles in other areas (see table of
rEcaFures).
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Finally, in December 1994, 22 lqn upstream from lls VentaDas werc surveyed
and only one crocodile was observed amongst a high concentration of spectacled
caymans, most of those between 120-180 cm and >180 cm of TL. Also were
surveyed I: Ramera lagoon and caio Macanillal, that were connecled because of the
high water leyel. An estimated 25 km were surveyed, observing only 3 adult

crocodiles.

Recaptures

As it can be observed in the recaptues Table, 16 animals have been caught in
5 years, by different researchers, There are evidences that some crocodiles stay in the
same river where they were releas€d: the rccapture in august 1991 in caio Macanillal
of a crocodile released in that river in 1990; an animal r€captured in the Tres Ceibas
site of caio Guaritico in i994, this was released in 1993 in the same arca; and the 8
animals previously mentioned that moved about 50 lsn within six mo hs of their
release in the cano Guaritico. Although in one instance, a crocodile recapn[ed in
December 1992 at Las Ventams site of the caflo Gualitico had be]n rcleased in 1991

in caio Macanillal, might indicate the possibility that some animals would move from

one ver to another.
The mean gro\4'th rate of crocodiles recapturcd in cano Macanillal was 0.05

cm/day, much lower than that registered for crocodiles rocaptured in caio Guaritico,
which was o.l38cm/day, It is necessary to conduct further studies to veriry these

differences, considering a much bigger sample sie.

Discussion

In order to accelerate the recovery of ctocodile populations in the wild in
Venezuela, in recent yea$ Mve be€n promoted and carried out the captive breeding
and release of these animals inlo the wild. Restocking has taken place in localities
where still exist the species although in low numbers, and reintoduction has been
corducted wherc the populations have been extiryated.

Seijas et al (1990) argue tbat this strategy has been test€d in several pafts of
the world, and the ecological basis for such activity is that during the early life stages
of crocodilians (eggs & hatchlings), a very high mortality occu$ due to predators and
other enviroDmental factors. The collection of eggs or hatchlings in the wild, for their
artificial incubation and raising, eliminates this high mortality and improves their
survival probabilities. When these aniraals are about I year old and with a mean TL
of 80-90 cm, ar€ r€leased back into the wild.

The effect of the release size of Orinoco crocodiles on their succrss in adapting
to the conditions in the wild has not been det€rmined. However, the results of the
population surveys seem to indicate that larger anirnals stay close to the release sites,
while juveniles and subadults tend to disperse. Thorbjannrson (1989) suggests dlat the
dispersion phase of juvenil€s and subadults, mig be an integral part of the
population dyrurnic of the American qocodile (Crocodylus 4c!tuJ) as $'ell as other
sDecies of crocodiliaDs.
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The authors found the intermediate size classes of this species were found
frequently in marginal habitats. Mazzoti (1983) and Gaby et al (1981, 1985) indicate
that intermediate size crocodiles tend to be found in fuaccessible arcas, isolated from
the arcas where hatchlings and adults arc found, probably an effect of territoriality
from adult or dominant adults. Such effect is even more significant if it is also
consideied the possible pressures ftom adult spectacled caymaru, found in high
deDsities in the release areas.

At fiIst, the animals w€re released in caio Macanillal and caflo Mucuritas with
the idea that these would migrate to the caio Guaritico, which is thc Refuge properly,
while the managem€nt plan was written alld facilities were built for the regulatioD of
fishing and hunting activities. So far, none of thes€ expectatioDs have been fulfilled.
Under these conditions, since 1992 the animals werc rcleased directly into caflo
Macanillal, b€cause it was thought that the animals rcleased in caflo Macanillal would
go to the Apue river in times of maximum floods, therefoE outside the protected
aiea of the Refuge.

Apparcntly, the caio Guaritico offers bener conditions for the crocodiles, if it
is considered rhat the growth rates arc higher than those reported for the caio
Macanillal. However, it is very important to conduct a more detailed sldy in order to
confirn or deny this idea, because there are other factors involved, for instance, in
caio Guaritico there is a very high deDsity of spectacled caymals, which are cefiai y
playing an important role, specially in rcgard to competition aud predation. All this is
importaDt b frne tune the reintroduction program, which in the particular case of caio
Guaritico seens to be the rclease of animals of the same size of the sp€ctacled
caymaru fouud there, which is between 120-180 cm and > 180 cm of TL. This lvould
mean tbat the animals to be releas€ there should be more than one year old, which
would increase the costs, both for operation and building of new facilities in the
brceding centxs.

The crocodile reintroduction program in the Retuge was initially planned a
pioi Ior the release of 300 animals in a 5 year period, with the aim to establish a
viable population with a stock of 10% of tllat total, that is 30 animals. Until now, 514
animals have been released which exceeds the established goal, all this indicates the
necessity of implementing detailed follow-up studies that will answer the present
questions and doubts.

Finally, it caD b€ said that one of the major problems this reintroduction
progran faces today is the lack of information regarding: survival and grcwth rates,
adapability to the wild, movements and reproduction, amoog others, Although the
program is 6 years old, there are no specific projects aimed to establish the presed
sihration of the species in the area. In 192, Eddie Escalona from the Venezuclan
Wildlife Service (PROFAITNA) prEse ed a proposal !o the consideration of the
GECV, but the funds could not be obtained. This year, one of the authors, Gustavo
Herndndez, will b€gin a follow-up proj€ct joindy tunded by FUDENA and WCS, and
it is hoped that lhis project will receive the collabontion of natioDal and interDational
organizations interested in the coffervation of the highly endangercd Orinoco
crocodile.
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1990 30 Masaguardl (16)
UNELLEZ (t1)

Cafio ]'{acanillal (26)
C. Mucllntas U)

1991 Manguaral (39)
UNELLEZ (6)
El Frio (8)

C. Macanillal (53)

I992 Masagudal (55)
UNELLEZ (6)
EI Frio (17)

C. Macdhi al (59)
C. Guaritco (19)

1993 155 Masaguaral (98)
UNELLEZ (1'
EI Frio (9)
Pueflo Miranda (3)

C. Macanillal (9)
C. Guafitico (146)

1994 I I8 Mdsaguaral (59)
WELLEZ (21)
Puerto Miranda /38)

C. Gtafitico (118)

1995 80 El Frio 60) C. Macaniual (80)
Totals

511
Masaguarcl - 267*
UNELLEZ - 92
El Frio = lll
Pue oMirunda:1I

RFS Caito Guaritico : 5
C. Macanillal : 227
C. Guatitico = 283
C. Mucxritas = I

Table No. l: Description of the reintroduction program of Orinoco crocodiles, from the
Masaguaral, UNELLEZ, El Frio and puerto Miranda breeding centerq in the Cafro
Guaritico Wildlife Refuge (Caios Macanillal, Mucuritas y Guariiico) between l99O and
1995 Source: Database GECV-FLDENA.



Dale Locality Water le1'el Kilometen
crocodiles

Crcc*m

Aueust 9l Macanillal' medium 7.8 t4 t_80
May 92 Guaritico' low 20.0 3 0.15
Dec.93 Guaritico' hish 17.0 8 0-47
Dec . .94 Guaritico' hieh 22-0 0,05
Dec 94 Macanillal' hieh 15 .0 3 0.20

Table 2: Night Surveys summary of two sectors ofth€ Caios Macanillal and Guaritico'
between l9t1 and 1994. ' Tapas La Ramera-El Jobo, 2 Las Ventanas, 

'Laguna La Rarnera-
Cafro Macanillal. Source: Database GECV-FUDENA.
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Fig 2:Total numberby Breeding Cenler oi Orinoco crocodiles reintroduced inth€WiHlife
Refuge cano Guarili@ b€tween 1990and 1995.
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Fig 3r  Or inoco crocodi les re in l roduced by local i ty  in  the Wi ld l i le  Refuge Cano
Guanl ico betw.Bn 1990 and 1995.
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Fig. 5: Sp6ifE ofuic of odr@ deodite r€antrcduced in the c.6o G|Eitico wtdtta R6fus€
bel\Er 1s0ard 1s5
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Fig. 6: MEn Tolal Iensih and standad DelElon ot Oinoco cl@dt6
Bntroduced in lhe Caao cua,itico Witdtite R€tr€€ b€tf€6n t9€O and 1994_
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BdrodJcd in the Cano Guantico b€tlv€en 1 990 and I S4.
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Fig. 8: Relalonsh p between C l and IL of C. nlermcdils 'eintoduced in lhe Cano Guantico

wi ld l i fe  Re iuge ba lween I99O and 1994
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RECAPTURES OF ORINOCO CROCODILES IN CAiO GUARITICO WILDLIFE R.EFUGE

DATE AREA RECAPTURE INCR.EASE TL

2 AUC 1991 Cano Macanillal 2 Masaglaral l99l

I UNELLEZ I99O
I El Frio

0.04 cnvday
(! 06 cm/day
ND
ND

2 l DEC 1992 Cailo Guaflico I Masasuatal l99l 0 05 cnvdav
17 NOV 1993 Caio Cuantico 2 Masaguaral l99l 0.08 cn/day

0.l5 cn/daY

13 DEC 1993 Caflo Guaritico ,t Masagaural l99l 0.041cnvday
0.169 cr/day
0.142 cm/day
0.148 cnvdav

14 DEC 1993 Cano Guaritico 2 Masaguaial 1993

I fto. Miranda 1993
I El Fno

0.l?5 crn/day
0.169 cm/day
0.148 cfi/day
ND

3 JIJN 1994 Cafio Guaritico I Masacuaral 1993 0.134 crvday
t6 Recaplures

ND: no dala
Source- database
zuDENA
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Fig. 9: Relanonship berwe€n C. . and weghl oi C. intermediss reint.oduced in ihe Cano
Guannco wildlile Retuoe
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Traditional rethods u.s€d fo! hunting African duarf crocrdilea irr tb.

tl. Agrragnal, F-W- Huchzerneyel & J. RiIet'
1. nildlife CoDservation Society, Projet Iona.bal6-Moki, B.P, 11537,

Brazzavill€, Colrgo
2. P O Box 12499, Ooderstepoort, 0110, South Africa

3. BioLogt' DepartDent, The ttniversity, Dundee, DDl {HN, onited xingdo!

Introduetion
West African dwarf crocodiles osteolaenus tetraspis inhabit nater pools
renaj.ning in peliodj.cally flooded seanp forests (Waitkuwait, 1989). tlhen
thleatened they nay retreat into a burloo or hide aoongst the stilt roots
of r0angrove trees at the edge of the pool.

Behra (1990) leported on the coluercial exploitation of these clocodiles
in lhe Congo to! their neat. Rhodhain (1926) and AbercloDbie (1978)
described sone traditional crocodile hunting nethods, but the latter did
not believe that the exploitation of gj_lgEggEglg fo! food conslituted an
i.nportant danger to that species. ltuchzeroeyer & Agmagma (1994) exanined
tfild-caught African duarf crocodifes at narkets in Brazzaville and reported
on their pathology and parasite!..

As the efficiency of hunting nethods has an inpact on the nuBbels of
crocodiles lrhich a hunter can collect in a given period, crocodi,le huntels
ri,ere ilterviewed about the i.nplenents and strategies they enployed, during
a visit to the swanp forest area beteeen Dj6k6 and Mobenz616, south of
hpfondo during April/Vay 1995. This paper repolts on the methods used by
cEocodile hunters in the visited area.

Uaterials and lGthods
rn the villages of Dz6k6 and Impondi on the river Likouala-aux-Herbes and
in Mobenz6l6 on the river Oubangui (figures 1 & 2) viLlagers rere asLeal to
Iead us to knonn crocodile truriters, itro were then gue-sti.oned about the
different hunting nethods they enployed.

Fig 1 The Congo Republj.c

gies were found to Lre used:

The assegai is used to stab
This nakes j,t unnecessary
nethod is used rhen the
consunpcton .

As the huntels first wele suspicious
of our aotives, j.t was found that it
was not possj,ble to adhele to a
plepared guestion plotoco]. Instead
the questioos wele posed infornauy,
leadinq froo one aspect to another.
However, once the suspicioos tere
alLayed, ee eele also alloered to
photograph [ost of tbe inplenents
said to be used in clocodile hunti.ng,

Results
Four crocodile hunters $ere found i.o
Dj6k6, one i'l Inpondi and t$o in
uobenz6l6. h addition on€ of the
gruides acconpanyi.lg the expedition
demonstrated hrmting rethods in the
swanp forest habitat of the dsalf
crocodile.

ahe follosing inpLements and stlate-

the clocodile shen i,t is hidden ia its bu.r!ot,.
to subdue the aninal afte! it5 capture. Thig

clocodile is destined fo! i.aoedlate hooe
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Fig 2 The research area south of
Inpfondo

The torch and [ultiprong€d fishinq spear nethod is used in-the raily season
whln the lroods coinecf the indi;idual poors. At ni'ght the torch i5 u€ed
to pick out the reflecl ion of the crocodile's eyeE. 9lhi le the- crocodile is
uiiiraea, i second hunter sloilly approaches the tar-geted. aninal and
translixes it with the fishing spear. The wounals caused Dy tbrs weapon ale
not necessarily Iethal,

Calfinq: Bv initatinq the calls of adult crocodiles or of thei! hatchlings,
the hu;te; induces fhe crocodile to cone out of the $ater, where it i6
eithe! caught with a fishing sPea!, rith bale hands o! t0ost often ljith a
forked stick. At night a torch tray be used in addition.

Bare hands: Duritg the day the crocodiles stay subderged in -snall open
Dools in the swami forest ;ith onlv the nostrils above the surface of the
iiiei. wft"" the h;nte! approaches, 

- 
the crocodile sinks to th€ bottotr' The

iir-tii 
"ott!". 

the slighi'ripples cau€ed bv this Dovenent and can trake out
at; aha; of the crocodite ii- the clear $aEe!, if it has not sought refuge
in its'burrow. The hunter lhen lrades into the pool and grasps the
crocodile's tail eri.th his bare hands atld s$ings it out of lhe tfater' He
ihen olaces one foot on the crocodile'5 head, thus subduing it thile he
ties its snout and legs e,ith lianas. as an alternative and nore often a
i"ii.a sticL is used t:o fix the subnerged crocodile at the bottot! of the
shalloe pool .

fh€ itoo hooh - qaff hooh - is fastened to.a Long, rigid -$ooden shaft or
[o aJttons l"t fiexibfe tength of liana and is used to pull th€ clocodile
out of its 

-burlon 
or hide, nhich usually is found under tll€ roots o! a tlee

iE ttre eale of the pool. ihe flexibilitv of the Iiana aLlo{s the hunter to
ranerrvre 

-ttre 
hook ;ven aror.rnd bends in the bulros. This aPp€ared to be a

{idely used i0plellent and nethod.
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A large iron fish hook eith a dead toad or fish as bait and on a long 1ine,
fastened to a tree at the edge of the pool, is left in the i,,ater ove;night.
If the bait is taken and swalloHed, the crocodile can be Dulled out of the
lrater the next norning.

Tvo long thons are used to fashion a "hook" by tyj.og then together at the
base with the poiots directed away fron each othe!. The thorns are baited
and placed in the sane rray as the iron fish hook. This nethod ca. cause
sevete danage to the victin, as thorns were found inbedded i.n internal
organs of several crocodiles r,i.th subsequent septicaenia by Huchzeroeyer
& Agmagna (1994). A valiat ion of this nethod consist lng of a single st ick
v,ith two pointed ends has been deseribed by Schni.dt (1919)-

A piece of cloth soaked in lEtrol is tied to a 1on9 stick and introduced
into the (dry) bu!ro!r. The crocodile is driven out by the strong snell of
the petrol and rlhen rushing out, i t  is appEehended,

Suffocation: The entrance of the subrnerqed burrow is blocked eith soil,
eood -and other materials, preventing tf,e clocodile fron coning out to
breathe. It suffocates (drolrns ) and can be puLled out a few hours later.

l{etting: Durjng the floods the huiter can enter the swanp in a dug-out
canoe, then he ealls the crocodile and $hen one approaches, throlrs a net
ove r  t t .

After capture snout and 1e9s of the croc<rdj.Ie are tied and the aninals are
carried. back to the vi l . Iage, i , ,here they are kept, st i l t  t ied, in a hut
Delore. beLng transported to the inarket o! sold to a buyer on a passing

The nunber of crocodiles that can be caught by a sjngle hunte! on a hrmting
trip is linj.ted by tbeir population dansitt as eall as by the need t6
tlansport then back to the village, sornetimes a day's march or even further
through difficult terrain. Alte;natively the secured crocodiles are left
in the €wanp forest while the hunter returns to the village for help- One
of the hunters boasted that he could catch up to 30 crocodiLes j.n on; day.

Discussion
In the -Congo African dwarf crocodj.Ies have traditionally been consun.rd by
the inhabitants of the villages boldering on the soanp forests. with
ongoing urbanisation affluent tolrn d$elle;s are prepared to pay a good
price for a delicacy which they renenber fron the olden days. Croi:odii.es,
Iike other reptiles, live for a long ti.ne lrithout b€ing ca!-ed for and thus
can be tlansported even to dj.stant nalkets bv lelativelv slon !ive! claft.
Huchzerneyer & Agmagma (1994) estinated th-e average tirhe lapse between
capture and slaughter at a market in Brazzaville to- be 30 days-.

T_!9 gwgrf crocodile has nany bony scales, naking its skin valueless( Thorbj arnarson, 1992) and it is eaten therefore rith the skin. The abseoce
of d$arf ctocodile skins flon the international oarkets led Abercronbie
(19?8) and thorbjarnarson (1992) to the erroneous conclusi.on that this
species lras not exploited connercially to any serjous degree.

Capture nethods resultlng in the death of the crocodile are used if the
aninal is hunted for hoDe consunption. I'or the capture of live clocodiles
the_ hunter has to develop specialized skilIs. This is ehy onLy fer.
vi l lagers become crocodile huniers.
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Duodenal uorphology iD Aflican crocodiles

F-ll- Huchz€aneyer
P o Box 12499. onderstepoolt, 0110, soutl Africa

Three species of crocodiles occur in Aflica, the Nile crocodile Crocodyius
nlJ.oticus, the slender-snouted crocodile C. cataphtactis and the Africao
dlrarf crocodile osteoJaenus tetraspis and of the latter two subspecj.es o.
t. tettaspi€ and O- t. osborni. The subspecies of the Nj.le crocodile are
not subject of thi6 paper.

The dilfelences beteeen the tro subspecies of dllarf crocodiles affect the
shape and length of the snout $ith the underlying skull bones as well as
the nuchal and supracaudal scutes (Schrnidt, 1919; Rodhaio, 1926; hger,
1 9 4 8  )  .

During the exanination of 23 dwarf crocodiles in the congo in 1993 and of
a further 15 in 1995 as well as of a nunber of zoo specinens in south
Africa, dj.fferences in the norphology of the duodenal loop of drarf
crocodiles enanating fron different geoglaphical reqiols tJete not€d
{l luchze![eyer,  Penri th & Penri th,  1995).

one single juvenile specinen of c. cataphractus $as also exanj'ned in
Blazzaville in 1995, while large nurnbers of Nile crocodiles fron south
African crocodile farns were recej.ved as postnolten specinen ove! the fast
few years.

The exanination of these specimens reveald that C. cataphractu.g has the
longest double doudenal toop (riq. 1). c. niloticus has a double duodenaL
loop which is shorter than that of the pleceding species, but still
e longate (Eig. 2).  AI1 CongoLese specimens of O- tetraspis had a sguat,
alnost square double duodenal loop (Fig. 3), v,,hite the West Aflicatr
specinens of o- tetraspis { fron soudh Afr ican zoos) had a single duodenal
l o o p  { F i g .  4 ) .

Fj.g. 1 Elongate double duodenal loop of C- cataE hractrl"s
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F i g . 2 Double duodenal loop of c- nifotic-Its

a'  t '

ft,' ',.
,,:; I
kil. ',

3 Double duodenal loop of Congolese o' tetragtrtis
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Fig.4 Single duoderEl loop of a West Afr ican O.
tetraspj.5

The lengthening of the duodenun is expected to increase the effj-ciency of
duodenal digestion. It $ould be interesting to see lrhether this trait could
be l inked to di f ferences in feeding habits.

It remains to be seen whether this nerlv discovered tlait coincides eith
and furthe! distinguishes betveen the two subspecres of O. tetraspis. A
single duodenal loop would be lega.ded as the pri.nitive forn and its
doubling as a specialj.zation. If the Congolese specinens are taken as
representing O. t. osborni, this eould L1e in contrast eith the
interpretat ions by lnger (1948) who regarded the lat ter as the nore

1t vrill be necessary to sanple crocodiles at nalLets in other west African
countries to determine the distribution of this trai.t in relation to the
other dist int ive features of the two subspecies.

Occasionalfy malfornat ions of the duodenal loop have been seen in Ni le
crocodi les (Fiq. 5) and because of the possibi l l ty that s i tni lar
nalformations could occur in other specj.es as e,e1l, studies of duodenaL
norphology should be based on the exanination of a suffi.cient nunber of
specioens.
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Fiq. 5 Treble duodenal loop in a Ni le crocodi le
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Ecology of the Nile crocodile, Crocodyjus n-1-lot icus,
i n  l ake  S t  Luc ia ,  NaLa I ,  Sou th  A i r i ca .

1  A .  J .  Les l i e  and  2  D .  K .  BLake

1 Crocodile Research
P .  O .  Box  228
St  Luc ia ,  3936
Natal, South Africa

2 St Lucia Crocodile Cenlre
Private Bag
St  Luc ia  Es tua ry ,  3936
Natal-, South Africa

A.bstracx
This paper presents prel ininary results of a projecL look-ing at
the Role of the Nile crocodile, Crocodyfus nj- locicus, in the Lake
St Lucia ecosyten in Natal, South Afriaa. I:he proiect colunenced in
January 1994- and is progressing weII. An upda* oi the project is
provided looking specif ical ly a! Lhe feedinq ecoloqv anb
rep roduc t i ve  b io logy  o f  t be  N i Ie  c rocod i l e  l n  S t  Lu ; i a .

lntroduction

The project lvas designed to study the "Ro1e of the NiIe crocodile
in the Lake St Lucia Ecosysten in Natal, South Africa...  This broad
study topic has been natro\^red down to four prinary objectives, as
to-L tonrs :

1.To investigate the diet and feeding habits of the various
age/size classes of crocodiles throughout the St Lucia syst.en

2.To determine the population status. distr ibution and abundance
of crocodiles in the various size classes in the Lake system

3.To study valious aspects of the reproductive biology of the NiIe
crocoo_L-Le

4. To discuss conservation irnpl ications and to propose management
reconunendations for the Lake St tucia ecosystem.
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Study Ar:ea:

l,ake St Lucia follns part of the quarter of a million hectare
Greater St Lucia Wetland Park in Natal. on the north easlern coast
of south Africa. The lake body itsel ' f  covers ao area of 350km2 aDd
complises apPloxinately 80t of the estuarine area of Natal
proi ' ince (Begg, 19?8). St Lucia has also been described as being
lhe lalgest estuarine system in Africa. Al lhough extremely large,
the fakes averaqe depth is less than one lneter (Blaber, 1985)- Due
to i ts shallow nature the lake is subject to long-term salinity
f luctuations and irreqular inf low of fresh waLer (Bfaber, 1980).
In a nornal \ret yea! f ive r ivers feed the lake Systern. sal inj. t ies
vary from fresh water in the northern reaches of the lake to 35Ppt
at the estuary rnouth aDd there is a net 9q!.lqf9l4 of water.
During periodic drought periods salinities in the northern reaches
of t 'he lake can increase to 120Ppt. fhere is a net !! . lqlqof sea
water which helps to reduce salinit ies. l t  is a dynamic and
fascinating syslern housing appro.imately 1500 NiIe crocodiles of
warious size classes. This paoject has focused on determining the
requirenenls of Nile crocodifes in this syslem'

l,tethods and lulaterials
Objective #1:

Io study the diet and feeding habits of the crocodile. the animals
are caplured in the wild and their stonachs are pumped using
waterf tygon tubing and a scoop. Trap sites are chosen according
to crocodile distrj-bution deterrnioed by aerial, boat and foot
surveys. Baited noose traps are used to capture crocodiles and
inaddition nore recently we began noosing juvenil-e and sr:badul'ts
froiL a boat at night. once caPtured lhe animal is i f iatobil ized
using a well knowi drug, narnely f laxedil '  The crocodile is noved
to a-safe working alea and the anihal is sexed and weighed, a
cloacal body temperatule is inunediately recolded, nunerous
neasurements are made, a blood samPle is taken, the stonach pumped
and it  is f inatly tagged aDd released at the site of caplure.

objective #2

To deternine the population status, distr ibution and abundance of
crocodiles, boat, foot and aerial surveys are undertakelr on a
regular basis. Aerial surveys were carried out on a bj-nonthfy
baaj-s during 1994 and on a quarterly basis in 1995. T!"o ot 'servers
and a scribi wele present during each f l ight. FIights are carried
out over a tno day period, f lying in the norning at approxinately
2OO feei- and at a speed of 11okn/hour.
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Obj ective #3:

To study certain aspects of the reproductive biology of the
crocodiles in depth nesting surveys have been carried out during
the past three breeding seasons - by air, by boat and on foot. Six
primary nesting areas have been ideotif ied prinari l .y on the
Eastern shores of the 1ake. An annual survey of crocodile nesls is
conduc led  to  obLa in  base l - i ne . l a ta  ro r  Fs t i -e - i a .  : ^7 r
year to year variation in t;.;;;i;s 

-il;; 
i;;i;". 

"; ';;;;.";;.-' "
also conducted to rnonitor chanqes in habitat usaqe.

Results and Discuss ion:
Ob jec t i ve  #1 :

To  da te  we  have  caugh t  69  an ima ls  rang ing  i n  s i ze  f rom 1 .4  to  4 .3
me le r s .  Th i s  f i gL r re  i nc l udes  36  t ema les ,  22  ma ies  and  l 1
recap tu res .  Th i s  to ta l  a l so  i ncLudes  3  j uven i l es  (1 .4  -  1 .9m)  and
2  subadu f t s  (2 .2  -  2 .6m! , .
Approximately 303 of the captured aninals have had prey itens of
sorne sort in their stonach. To date pre],/  i tems have included
prirnari ly f ish scales and bones, t istr roe, remains of ducks and
other birds, and pieces of various cruslaceans that occur in the
system. A nunber of i tens of anthropogenic origin have also been
found, such as plastic bags, f ishing hooks and sinkers and even
p ieces  o f  rope .  Due  to  l he  s tomdch  scoop ing  Lecnn ique  wb ich  mere l y
sub sanples stomach contents, quantifying pr:ey consumed has not
been  pos  s ib le .

Ob jec t i ve  #2 :

Ni-ne successful aerial surveys of the system have been conducted.
The ooly disadvantage with aerial surveying is that ctocodiles
smaller than 1.5m are not usually seen. Howeverr these surveys do
prov.ide good baseline data as to the nunber of adults in !ne
sys le r  and  Lo  tne i r  seasona-L  d i s t rLbuL ion  pa ! !e rn .
During surweys over the past two years, the highest count was in
JuIy 1995, when 771 adult animals vrere counted.. Counts durinq the
w in !e !  monLhs  were  genera .L l y  h ighe r  -  noE  necessa r i f y  because
lhere are more crocs in the system, but the animafs are nore
concentrated around lhe available fresh v/ater sources and more of
them are usually baskiog in the early morning, which makes them
nore visible. During periodic boat surveys nany of the tagged
crocodiles have been seen. Sone have been found 18kn fron the site
of capture.
The distr ibution and abundance of juveniLes and subadult.s io the
systen sti1l needs to be determined. Aninals in this size class
are rarely seen. We have been radio tracking a 3.2m female for the



Dast 51 davs j-n orde! to determine her home range, and \.re also
ilan to track a Durnber of juveniles and subadulLs to detelnine
Lheir distr ibution and abundance in the systern.

objective *3:

The six nesting areas qle idenLified occur primariLy on the eastern
shores of the take. rhis region receives twice the annual rainfafl
when conDared to the rrestern shores and it, is inundated by fresh
r,rater seap .Lines originating frot the nealby sand dunes- rt is
also characterized by f lat, low lying 6andy aleas.
A total of 90 nests vrere counted in the 1993 season, 69 nests rn
1994  and  127  i n  1995 .  Nas t  coun ts  fo !  t he  1993  and  1994  seasons
were 1ovr. due to a three year drought we experienced. Constraints
of boLh tine and naopower linited ptevious survey effolts to areas
where nesting was known to occut before. Nontheless, some
conparisons can be made between the past three years results and
res-ults of three earl ier surveys carried out in the rnid to late
1980's. soaAe ninor changes in both the number and distr j-bution of
nests over the years is aPParent in the systen. l4ost notable is
the southwards shift  of nestinq areas. This shift  could have
resulled fto![ a human disturbances, varying salinites,
availabit i ty of fresh waler, food availabi l i ty, al ien plant
invasion, oi other factors. Holrever, further lesealch is required
before any conclusions can be nade. There is sone natural
recruitrne_nt into the systern and we recenlly starteci a hatchling
notchj"ng program catching thern from a boat at night-

conservation Inplical ions :

The nost recent red dala l ist categorizes the Nile crocodile as
being at a "1ow risk',  yet conserwation dependent (Figure 1). The
St L;cia Nile crocodile population is one of three najor breeding
nuclei of wild NiIe crocodiles in south Africa, alt of which are
under sone form of protection. Addit ional surveys have reflected
isolated popufatrons in tnost r ivels and ltaters of the Easter:n side
of the country, although these crocodiles are oot afforded any
forn of proteation. !, ie;t\ taid dj-str ibutj-on in south Afl ica is
restr ict ld by cf imatj-c condit ions as well as hu{ran pressure' over
the last hunlered years these isolated populations have been sadly
depleted by hunting, intolelance and destruction of habitat '
Uniess stebs ale taken to control poaching, which is.carried out
Drinari ly ior medicinal products, and to improve available
irabitat, crocodiles wiI l  only survive in the sanctuaries of south
Africa. Unfortunately even these sanctuarles are now berng
threatened. During the !995/L996 breeding season we lost an
estimated twenty breeding females in one part icular region of Lake
St  Luc ia .
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Figure 1: RED LIST CATEGORTES, VERSION 2.2
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Future Project Plans:

The oroiect nill continue for an additional' twelve months ' By mid-
;;;. '1t6;;; -oa consunption versus grovtth rate experinent \n'i11
L""i^"r.". irni"a. This exp;riment wil l look at osmolarity and growth

iltl"'-ii 
"lii""" 

.qe .ris""" of crocodires under varying
salinit ies, varioui diets and anbient tenperatules '

wiln in" resulis of the above mentiolted exPerirenL, our additional

i i" ia a"ta, and assi l i l i lat ion and digestion rates from Games'

(1986) study io Zif i lbabde, we wilf  be able t 'o construct an enelgy

;uaqei tor ihe various size classes of crocodiles in the Lake st

*:':i#::t:::iso and inprernent a naoaqenent pl-an ror the st Lucia

crocodile PoPulatron.
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ConverEatioll Starter:
Sunnarizing Croc crorarth Usillg Von Bertalanffy Curve

..fote: This brief paper reflectE a disjointed eeriea of
conttnulng converEationa amongst zilca catnpos, chris Hope, paul
Moler, Franklin percival, Kenhy Rice, weyn; v;nDevender; and phii
yrJ-lKrnson, Ine sununary provided here was tlrped up by Ab
Abercrombie.

we have been concerned with (among orhe! subjectg) the van
t:iertalanffy grolrth curve. we Iike rhe-cur". oi idi-i"". reaaor6.
111_I l - :9T i  case6- i t  appears  to  descr ibe  adequate ly  rhe  shape o f
c roc  rength  aa  a  func t ion  o f  t ihe .  (2 )  I t  ha6 been ueed by-a
nutnber of researchera, and nalhenaticaL proceduree exist tA
perntt cro6a-populati.otr conparisons arnongst such descrlptions.
(3) It at Least purports to rest upoD serii-reasonable biol.oqical
a66umptroD6. .(4) In practical applicatio!!6 f€miliar to ua, it
l ] i i ,?:"" srarisricatty indisringuishabt e from (nore complex)
nrgner-orcter Richards curves,

In lhis neditatio!! we t arlt to do four thing6. First, we,l].
l i :: :f: von Bertalanffy as6urrption6; this is jr i6r to remj-nd you
l rnar  rhey  are .  second,  we, I I  shov ,  in  conEider ib le  de ta i l  the-
nath by rarhich the equations for grolrth in length are derived fron
lne  agsurnptJon6. '  Thr rd ,  we, I l  Ee I I  you  our  fee l ings  about  t 'ho6e
underlying as6urnpEions. we,d realIy 

-I ike 
for you t-o think about

Enls-- !o sio!, u6 where we are incorrect and to help us expand
any interestidg i!!6ights r^re might have. Fourth, we'want co grve
you the chance to review just a l-it.t]e bit. of the calculu6__
l rh ich-  i6 ,  o f  course ,  the  Language ue , I I  need to  use  (a )  i f  there
i6 a heaven and (b) if we get the!e.?

. I f . you  vant  to  ta l .k  about  g rowth-Eype issues ,  one
pos6ibil i ty would be to get into electri-nic correepondence wrth
Ab Abercronbie at ab€rcrorDl,clesoftord. gdu (note tiat the final
"e" j.n 'Abercronbie. is dropped). Add to or subtract fron this
non-paper. fell us whecher you found it at al] intereetjng or
helpfuL-- and vhether 're shou.Ld conplete the second-verse
meditatioD ire,ve pl.anned for the neit CSG meetinq. you nav rrrj-te
in  EDgl ish ,  Span ish ,  o r  por rugue6e,  bu t  any  rep l f  w i l t  be  in
EnoLi.sh.

l we do thig for tvo reaaons. f irst, you night catch u6 in
an error and thereby teach us both algebra and hutnil.ity. Second,
rre uaed the von Bertalanffy curve for a lond ti j  e lr ithouE
understanding laby the equaaion looked the wiy it did. perhaps we
can help a fev people avoid su..h blj.nd appliaatio[.

- 
2 t{e do not necesaarily advi6e rragering the eltire regearch

budget on either (a) or (b).
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INTRODUCTION

rf vour entire qoal i6 to describe your datal'- tshen it i6

"rt.n 

-ipfi i" i. i . i i-- 
io'p.e".nt an age-6ize graph lt itshou! fancv

;;..;.Di;g- i i tes. t 'his can be pirt icurarry usefur^if you are

dealing viitr k[own-age anirals' Furthernore. Eone olher croc

workere lri l .I be nost appreciative -if you l{i l l  al6o offer to ehare

your ralt data for their analysrs'

If vou believe it iE inportan! to sunmarize your data with

rines]-ti,!n you-miqht ask yo-urself.exactly !{hI yoY-:":t to tto

such a thingl Here are a fen pos6ibfe answer6-- t l l-:"t"
tentative suggestions on appropriate and lnaPproPrlace
technj-ques.

1. Perhaps you sirply wi6h to draw a representative l ine

*rrouitr a-;uu.i; iescripi: ' i 'e sraph of.size ig"it:-t,:?"' 
Prea6e

do no t  t r t  a  s t ra rgn t  r rne ;  t5ch 'n ica l l y ,  such a .mode l  v ' i I I  a lnos t

;i*;y; ;; "undersp;cif ied. " Porynomial regression6-can grve very

tighi f it6, but some of your readers may not be tbl:--!o tt"t" '

the tenptataon to exuapolate the l ine'; equalion beyond the

; ; ; . : - ; ; i ; ; - i ;  in t " r i . "Luur  su ic ide  (p rease see our .paPer  r rom

iii- isri- i i^b"t".-.oni"t.o."lt. one appropr-iate -technique night

u ! - t i - "ppry  
" - t re lac ivery )  

a i  sumpt  ion- - f ree  loca l Iy  we igh ted

.""i"""-i3n'"".ri as sYsrAi;s "Low;s6" curve' when using any auch

;;;;-;;;-"i i i  
-pi"uiurv 

end up plavins around with an incru'ion
;;i;;; i  ttrJ ri lrr aff 'ect how €he cornputer program treats your

I We recognize that maDy journals are unlike.Iy lo- be

enttrusl-a-st-ic aioul such descij--ptions ' However' sone of us in the

"croc corununity" rl-ke to se" i lqufar old ]ength-a6-a-function-of-
.""- a.".i lpti"irs of study anirnal's, and our csc proceeding6 tnay

o i fe r  a  veh ic le  fo r  the i r  pub l i ca t ion '

4 An example of a potynomial regression wo'l l 'd b€ 
-to 

specify

croc lenqth ai a functibn of age, agi 6quared' age cubed' etc'

;; ' ;r;-;;; iu.ia-."."tt" a tei ot is rernenber that any functlon

l "n -b"  
"xp . . " " .d  

w i th  any  des i red  degree o f -p rec i6 j 'on  (y ie ld ing

un- -n : "gu . i .  a rb i t ra r i l y  a106e to  r .0 )  by  p i l i ' ng  h rgher  pov 'e r6

into tl i . polynonial eqiration. rechnicaltv t l i :-:: l-:: o" f"t

Joi" a"""l ipii"n. Hotiever, if one projecta a Polynonial
; ; ; ; " ; ; i ; ; - ; . y "nd  the  conf inee o i  

" l rnp ie  
da ta ' -one.o f ten  der ives

; ; : ; ; ; ; ;  r ; .  r t '  ; t  up iJ  re"ur t " t  we 've  denonet ra ted  th ie  bv

si.mulati.on.

5 r,oweee-rype techniques work 6ort of l i !:-:hi: i-Ihev chooae

a v-vatul 1a sl?Ll for egl = xr by.taklng accountlof -pornts
ii ihi"-i .Jqi"n x, t w. vl i6 (or is--a function or) -a- 

user-

;;i;t.a p.i"t.t.i tnat-we rniqitt call the exatnination i.'indow'

There are no trrm gurqe.Lrn"a-ioi ctroosi'nS h"" Y19:-^t?.take 
lhi5

;i i l ;";-;t;-"h;i".-oi t iua"'- ' iatn invot' ies a tradeoff' rf vou

iiilJ-i;6"i ,ita"t wide. then vou obtain a snooth curve that

consj.ders nany of your oo""tit i t ion" in selecting each Y value;



ob6ervati-ona. Becau€e there i6 no widelv acceDted fornal
procedure for selecting lr indow t^, idth, a-nd becau6e window rridth
affects curve 6hape, tbe sbep€ of 6ech fLtted Lolross curve si l l
r€f lect Dot only the alLstrLbutiou of data poil ts but alao tbe
researcherrs gut-lGvcl profe3sLouaL jualgDent on hot' the curve
ghg!t,L! look. l le don't see anything rrrong with that subjective
component. _ However, j-t does largely preclude lelenal
comoarisonso of groirth curves from different studies.

2. You tnight \t ish to cotnpare descript ioDs of two (o! no!e)
populations. One common exelcise night be to compare a
descript ion of your crocs against a published report, In that
ca6e you could beg the author fo! the original data and re-
analyze then however you vanted to. Otherwise you nay be trapped
by the original author's technj-ques-- and (for your ovn data set)
irould need to dupl- icate as precisely a6 posEible those techniques
applied in the published report. On the other hand, i f  you own
all relevant data sets, therl you might \,r ish to use the von
Bertalanffy curve, described below.

THE VON BERTALANFFY CURVE AS AN EXAI4PLE OF GROWTH I.,IODELS.

Here, a6 promised, are the assunption6 and mathenatical
ope ra t i ona l . i zaE ions  o f  t hem.

Assurrption 1. An organism's overal l .  growth may be defiDed
as the change in that organisn's volume over t ine. This change
iD volune may be consideled as the differedce between naterial
added through anabolic plocesses and rnaterial lost through
catabol. ic processes.

Assurnpti-ol l  2. The addit ion of haterial to an organj-Etn is
constlaiDed by the rate at whi.ch the organisn'6 surface can
expand; or, to put i t  dif ferently, gains in "6tuff" must be
reflected by gains surface area. I-€-/ von Bertalanffy's nodel.
posits a fulct ional relationship bet\^reen anabolrc qaj-n and
organisrn surface area.

Thus, i f  A is a rate constant representing the conbined
effect of anabolic proces6ea, then

vg,t = Ast6t, whe!e

such a curve can obscure local changes in the age-si.ze
relationship but. ui11 be rel.atively free of "noise" (a particul-ar
an imaL 's  l j - fe -h is to ry  e f fec ts ,  neasurenen! -e r ro r  e f fec ts ,  e tc '  ) .
If you make the lrj-ndoU narrolr ' you lt i l- l  obtain a relatj-vely
jagged curve. this curve shouLd leflect holt the aninals' size
aha;geg lrith age but nay also include all sorts of uNtanted
"Do i6e .  "

6 By formal conDarisons we nean "conpariaons on which you
can do arithmetic tso gelerate nulnberg tshat mean sonething. "



a positive nunberT, iF the anabolic rate constant'
i ;  "na ter ia l "  ( in  the  Ioose sense,  nean ing  "s tu f f , "  o r

"that lrhich coost-itutes Volune"d) gained around tine t
(due to anabolic Processes ) '

is surface area at t ine t, atld
is an arbitlari1y 6hort Petiod of l i tne '

Aseunptj.on 3. Catabolic Lo6a proceases can operate al l l  ^trere
throuqhout the entire volune of the organiEn. Therefore.
ca tab6 l i c  l oss  i s  a  func t i on  o f  t he  o rgan iEn ' s  vo lune  '  Thus ,  i f
C i6 a rate co!€tant representing the conbined effect of
catabofic processes, then

Vr,t = CVt6t.

: \

c, a pos.it ive numberr i6 the cataboli-c rate conEuant,
vr,r i; "naterial" lost around tirne t (due to catabolic

Proce66es ) ,
V. is volune at t ine t, and
6L is  an  arb i t ra r i l y  shor t  per iod  o f  t ine .

Note that by these thlee assumptions an organisn's 5mal1
amount of volurunltric qrovth across a very thorL time is given by

6Vt=ASt6 t -CVt6 t .

o r ,  a9  a  d i f fe ren t ia l  equat ion ,

ithere

dv , / d t=AS-CV,

irhere we drop al l  the t-6ubscript6 for convenience '

Equation 1

AE8umption 4. sone organisns may be gaid to retaln
aooroxinati ly the same shapes throughout their l ives-- so that x
a^nh y (bottr iosit ive rrurnbeis ) may be considered shape constanls
in the follot' ing equatlons:

s=xL2  and  V  =  y1 , l ,

whele S i8 6urface area, V j-E volune. a!!d L j.6 a l inear dimension
of tbe organisrn.'

? Nole that V^. i6 the gross gain, not the rlet gain, in
6tuff; thu; i i  cant' in.te sen"1 to r;quire ihat A be posiLive'

s It sounds a l itt le betle! to talk about volune rather than

"s tu f f ,  "  ina ter ia l ,  o r  nasE.  Here  l te  a re  as6un ing  tha t .any  o f

those Uhings nay be appropriately considered to be a rrnear
function of volune.

9It should be eagy to see lthat iE mean! by thaP€ conataltt

if we think about a[ ea!y, specific example' consider. for
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Now let 's look at a l i t t le of the math. Sub6titut ing the
relation6hips fron a6s.umption 4 into Equation 1, we obtain,

d(Yl,!), /dt = AxLz - cYLr'

I f  we divide both side6 of this equation by y, we obtain

d (L r ) , / d r  =  ( x / y )A le  -  cL3 .

Let's Einpli fy the Left-hand side of that equation. Fron our
f irst Eene6ter of d. i f ferential calculu6 lre shouLd reca]-t that the
first derivative of Ll ir i th respect to t ine is 3L2 dl ldt;
substj-tut iog this identj. ty ioto the above equatiol,  we obtain

3L2 dl i ldr = (x/y)AL2 - ycL3.

Now dividelo both sides of thi6 eouation bv 3L2 to obtain:

dL /dL=Ax /3y -CL /3 Equatj-on 2

Since al l  elene[ts of Equation 2 are posit ive, ve should nole
lhat grolrth-rate is oolr denonstrated to be a l inear decreasing
furction of the length-dinension, L, for L > 0: the bigger they
are, the 6-lower they grow.

It is pos€i-bLe (6ee Appendix 1) to sol.ve differelt ia].
Equatiol 2 and show that under the 4 above assrunPtions,

T ,  =  T .  -  l f .  -  t .  t a ' l t- t - D r e o r e ,

r,there Lt is lenqtsh" at trme t, Lu is Ehe
lirhrch the organj-sm can obtain, Ln is the
the base of natural. fogarithns. k is the

Equation

naximurn lengthlz to
leng th l , rheo t -0 ,  e i s
catabol,ic growth

examp_Ie, a cqbe, the surface and vol.ume of lrhich would be given
by  xL '  and yLJ  respec t ive fy ,  where  L  L ,ou ]d  the  length  o f  an  edqe:
iD thi6 ca6e shape-constalt x = 6 and shape-constanl y = 1. Try
tha t  l r i th  any  cube you l j . ke ,

That is to say, one more tj.ne. if a growing organisn does
not substantia-Ily change its shape, then one nay congider x and y
a6 fixed parameters of the orgalisn under colsideration.

1o we can do this only if L does not equal o (that is, if
the organiEn has sone length). Note that the degenerate case
al6o nakes a sort of 6en6ei if L does equal 0, dv/dt also equal6
zero; organisns without si,ze do not grow.

11 or of courEe L cou1d be another l inear diretrs.i-on 6uch as
gnouu-vent Length or head lridth.

12 In appendii 1re show that thi6 naxirum I'ength is equal
to Ax,/cy.
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constant, C. divided by 3, and t i6 t ine. For softe purposes tt
i6 convenielt to expre66 thi6 equation as:

r J t = L r , ( L s x - P e - r t ) ' Equation 3'

Equation 4

lrhere P = I ' L^/L--"i P nay be understood as the proporti-on of
rhe maximum lenlth-^iema i n ing to grow when t = 0. Anyhow, either
w iv  vou wr i te  i€ ,  th is  func f ion  is  known as  the  von Ber ta lan f fy
qriwih nodell l.- 

PerhapE you understand conpletely all the elenents tn
Equat ions  f  a - "a  s ' .  sone o f  us- ,  bowever ,  have d i f f i cu l ty  in
v isua l i z ing  t  ha t  k  migh t  mean.  we sonet imes t ry - to  th ink  o f  i t
a6 a 6hape-parameter iodicati lg when crocs groe fa6test' of
course, indir the von Beltafanify model, all crocs grow faster
when tirev are l itt1e-- but k i l tdlcaLe6 how much fa€te! ' All
other thinqs being equal, IarEer values of k indicate crocs that
.on."nt.ut6 ]argei pioportion; of their grovth in thg early
y€rrB. Appendix 2 provides three example graphs.

If lhe lrortd nere kiltder to us, thetr croc researchers tnight
alwavs have sufficients size data fron aninals of known age6' rn-
suctr'a world re6earcher6 favorilrg the von Bertalalffy curve vould
preeumabl -y  f i r  Equat ions  3  o r  3 ' .  Ac tua l l y ,  o f -course ,  l re  a re
fr-." u"uuily foried to describe grol^tth rateE-u6ing-data from
capture- rec ip tu re  s tud ies '  In  t f , i s  case j . t  i s  s t i l l  poss ib le  to
."i i..ta L--- and k as used in the von Bertalanffy Equation 3
above.  t te - isua l l y  do  th is  as . fo l lows (see ApPend ix  3  fo r  a
der iva t ion) :

L s = L - r -  ( L . . '  -  L t ) e ' r ( A t )

vrhere L. is letlgth at second capture, LF i6 length at f irst
caoture] alla Af is the lenqth of t ine Setweeu first and second
ca;ture6 .14

r! Unfortunately, it 's also known as a nunber of other
'- '-thing6. in o,.,. pap6i for the 1992 zinbabse rneegings ue called ig

;lft.-"on ettt.f"itt-ty model for l inear growth'" rt i€ also
connonlv terned "tha MononoLecul'ar nodel'" To nake things
p"ii i"oi..fv confusing, lhere iE another nodel, for 'volurnmetric
liowth, t lai is also ierned "the von Bertalanffy nodel 

"' 
vte'lL

flention thie one in another footnote below'

la occasionally anirnald are caught nore than tlto timea ' In

such cases vou canl of course, empl6y any tlto capturea (and the

;;i;";; i  
- i" i;;-capiure 

intervar) ior-fitLinq this nodel' Mo6t
i"i i" o"oiiru use'fj-rst and last captures' There can be
l;;;.";;; in'wtrictr one night wish to use other capture-recaprure
oiir". It l  qe!!e!a1 you 6hould not u6e nore lhan one inger_capture
ii i" i""r-pui-i"i:nil i  otherwiee your data Points-wir' l  not be

i;;;;; i l";;: 
- i i tt i i '  

i" , anirnars' captured ftore than . twi ce t. ' i l  I
conti ibute nore chan their "fair E-hare" to the estirate of grouth



I f  you  accep t  assumpt ions  1 -4 r  t hen  Equa t ion6  3 '  3 ' ,  and  4
express the lray you think crocodil ians grov. But the inportant
questio[ is, do you really i4'ant to accePt the a66unptions? Let's
look throuqh thern al l .

A6sunption 1. An organism's overal l  grooth nay be defined
a9 the chaDge iIr that organiEn's volume over t ine. fhi6 change
in volune may be considered as the difference between naterial
added through anabolic proce66e6 and naterial lost through
catabolic processes.

It i6 diff icul.t  to disagree it i th the essentj.al idea of this
a6sunp t ion .  Bas i ca ] I y  i t  6 ta tes  (1 )  t ha t  any  change  Ln  s12e  16
the tnlthematical dif ference between stuff added and stuff
subUlacted' (2) that addit ions are not sinply glued oD and
subtlactions are not 6inply chopped off. For purposes of the
nathenatical. model, i t  shoutau't real ly natte! very much what
anabolic and eelLebqLl! nean' l{e buy thj-s assunPtloni can you
find arly problenE in i t?

A6sunption 2. fhe addit io[ of naterj-al- to alt orgatl lsn rs
constlained by the late at which the organism's surface can
expand ;  o r ,  t o  pu t  i t  d j . f f e ren t l y ,  ga ins  i n  " s tu f f "  mus t  be
re?lected by gains Eurface area. I-9=, von Berta.Ianffy's -modef
po8it6 a fuic[ ional relationship between anabolj 'c gain and
organiEn surface area.- 

we l ike the velbal staternent f ine, but i te are troubled by
the  assumpt ion  tha t  t he  anabo .L i . c  ga in  " cons tan t , "  A ,  - i 6  t ru l ' y
cons tan t  i o r  a l l  va lues  o f  s  ( su l f ace ) . r :  we  a l so  be l i eve  tha t
th i s  a8sumpt ion  (as  we l l  as  the  *3 ,  t ha t  f oLLows)  w i l l  c rash  i f
aEsunption 4, on conaervation of shape, doe6 Dot obtain' What do
you think?

A6sumption 3. Catabolic 106s Proce56e6 can operate anl ' there
throuqhout the enti le volune of the-organisn. Therefore,
ca tub6 l i c  l oss  i s  a  func t i on  o f  t he  o rgan ian ' s  vo lune .

we feel the same ltay about assunpaion 3 as we did about * 2

above. The r,tord6 6ound of, but we arl not convioced that (for

paranelers. )
15 we can prove an anarogous Proposition unde! reduced

dinenaionality:- g-g-, for change-in area a5 a.function of change
in peritneter for 2-dinen6ional' bacter].al- cofon].e6-- grven
lioioqicallv reasonable aseunptsions about groi{th' vJe also
u.i i" '1. tft i3 aaEunption mights-hoId for gro!,th of 6pherical
colonies of bacteria. we are less colfident about crocs'--- 

lriyue we glo need to knolt a bit nore about the definitions of
anabolic alrd cataboli-c.



c rocs )  t he  ca tabo l i c  l oss  " cons tan t / "  C ,  i s  t ru l y  cons tan l  ac rosg

a l l  va lues  o f  v .16

Aasunption 4. Sone organisns may be said to retain
aDDrox ina te l v  t he  same shap ;6  th roughou t  t he i r  l i ves "  "  I t  i ' s
t i i v i a l  t o  po in t  ou t  l ha t  i he  shape  o f  an  adu l t  c rocod j l i an  i s
d i f f e ren t  f i o rn  the  shape  o f  a  ha tch l i ng ,  so  assumPt ion  4  i s  no t

oreciselv true. Howeve! the shapes of sundry-s].zecl crocs are
Lae ica t l v  a  1o t '  a1 i ke ,  so  th i s  P ropos i t i on  may  ho fd '  we  have

t r i ed  to  wr i t e  sone  ana ly t i ca l  mode ls  fo r  t e6E ing  th rs
aEsunpti,on, but the algebra gets pretty ugIy, there are many
oooortunit ies to make small nistakes, and our output has Deen
di ' f f icult to interpret '  Nevertheless, we have scared ourselves a

l i t t l " e  because  i - t  i ppea rs  tha t  (a t  ] eas t  t oward  the .ends  o f  a  von

Bertalanffy grovth Lurvel relatively minor -changes in shape nay

affect the-n6del. As far as we know, nobody vho doe6 von

Ber ta lan f f y  \ ro rk  6eems  to  l ^ to r r y  abou t  t h i s ' .  I f - you .do .  1e t  us

knolr, aod iraybe together we can Eease out the effect of shape'

o f ,  f o l ks ,  t ha t ' s  aL l  ve  wan t  t o  say  a t  t h i s  t i ne '  P re tend

that this is arl InLernet connunication' enbryonic and poorly

i t r ouqh t  ou t .  r f  i t  bo re6  you ,  l hen  neg lec t  i t '  I f  no t ,  I e t ' s

f i qu ;e  ou t  a  way  to  dea l  w i th  i t  t oge the r .

16 we
about {l 2

are not
above.

as ltorried about this aaBunptlon aa we are
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dL /d t=Ax /3Y -CL /3

factor oul C/3 !

dL ld |u=c /3 (Ax / cY -L l

RecaLl fron int lo calcul-uE
differently, detennile Lsx )

dl ld t=0=c/3(Ax/cy

Lsx = AX,/CY

Appendix 1

Equalion 2, fron text above

Equation A1

that ve can maxirize Ll (or, Put
if we set d',,rdt = 0:

fbu6, i f  we sub6titute and also re-name C/3

dl,/dt = k( tDr - L)

Nolr Ie! 's t olk on differential equalion A2'

variable6 and integrate:

I  dL = l txat t
J (r*, r,) J

Next ue evaluate ghe integrals to give:

- ]og . (L iu -L )=kc+c ,

where c iE the constant of inlegration' No\d we
initiaf conaition that L = Lo r,rhen t = 0,. and- ne
equation A3 9o that we can aftet'vardE solve lor

- logc(L | | '  -  Lo)  =  k (0)  +  c ,

c=- tog" (L r . r -Ls ) r

and we substitute thig value of c into equatl 'on

-fog.(Lk - L) = kt -log.(ti.r - r 'o )

a6 k, we ltave

Equation A2

we separate lhe

Equation A3

inpo6e the
p lug t=0 in to

A3 to gl-ve:

1 Note that thig wilr indeed be a maxirutn, aDd rct a

.f"i.,rt,-1"i i.- wJ exprainea in the text that when L i6 snall '

I l"r"trr i"i., dlldt. is- greater than zelo, and as-L q9!s la!99r-'

&;;;"q:;;-:.;r i;;: rt-"i '"ura ut ir""' ihat snarl dl' ldt ! ' i lr be

"r!""i.ic.a 
with a big L (biologically" big aninal6 j-ncreaae nore

slowly in Length),



Takilg exponentials of both sides of this equatj-on, ' .Je get

l / ( L | s ,  -  L )  =  ek t / (L i " ,  -  Lo )

Invelt both sides of tha! equation and you get:

(L | | . ,  -  L)  = (L i l ! ,  -  Lo)e-r t ;

No!, just solve for L, also restoring its t-sub€cripti

L. = L""' - (Li.x - Lo)e'rt Equation 3 iD the text above
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Appendix 2: The Mysterious k Pertmeter

The precise numetical effect ol chsnges in the k_paramete' will.dep€nd on lhe hetchling

anc maximufi itil ot the varmint in questio; (our hypothetic€l example hatches€t-25cm and

maxes out at aoocm) as well as the units in which I is measured H(wever' tne rclallve
mathematical shape; ofthe Orowth curves will be as illust€ted belov''

F i r s ld i . g ram:k=0 .10 :

600

:l0O

L( 1)

200

0 1 0

I

second diagtam: k = 0.25:

z0

600

L( t)

0 1 0

t
Thiddisgram:k=0.50:

6@

400

L( i )

200

0
0 1 0 2 0

I

fiere's the deal: other things beino equal,laQer values of k indicate faster initisl oaowth.
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Appendix 2

Fitt ing the von Bertalanffy growth model'  to data generated
by capture-iecapture studies on atl inals of Po66ibly unknol 'n age'

Look back to equation A3 irr Appendix 1:

- l n (LDr -L )  =k t  +  c  Equa t i on  A3

Noxr let us take a specif ic t j-ne, say the t irne at { 'hich t = F
(eventuaLly we nay want to think of F as beitrg age at f irst
captule), We can represent length at t  = F by Lr. Norrt lel:  uE
en te r  t hose  va lues  i n to  Equa t ion  A3  and  so l ve  fo r  c :

- I n (LDx -L r )= ( k ) (F )+c

c= - l n (L - , - LF )  -  ( k ) (F )

Norr Eubsti-tute this value for c i [ to Equation A3:

- l n (Ls r  -  L )  =  k t  - I n (La  -  LF )  -  ( k ) (F )  Equa t ioo  A4

Say lre uish to thi l tk about Length, L' at the.t ine t = s
(ei/entua]ly ve nay want' to think of S as being age at second
capture). 

-we 
can iepresent ]ength at t  = S by Ls. Now let ua

enter those values into Equatiolr A4i

- l n ( t r . , (  -  Ls )  =  ( k ) ( s )  - l n (LDr  -  L r )  -  ( k ) (F )

Our next goal i6 to solve for Ls. First we 6hall  col-Iect the
tertns lhat include k:

- l n (LFx  -  Ls )  =  - l n (Ld  -  LF )  +  k ( s -F )

Next rre shall  rearrange terns algebraical lyl

- t n (L . . l  -  L r )  =  - l n (LE t  -  Ls )  -  k ( s -F )

Nor, we take "take the anti log" of both sides of the above
equatron:

1 / (L *  -  LF )  =  (e - r ( s ' r ) ) / (Ls r  -  Ls )

Rearrange a l i t t ]e (nult ip1y both 6ides of the-equation by both

denoninators to get everythj.ng uP on the same rrne):

L *  -  L ,  =  (e ' k ( s ' r ) ) (L *  -  LF )

Solve for L.i  nole that rre could define the differelce betr4teen

iines t = S'and t = F a6 Ati rearlange just a l i t t le:

Ls=L - ' -  ( L - ,  -  L r )e - t ( a t )
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TEE ENVIRONMENI AI\'D ITS B.ELATIONSEIP WITE EGG SIZE

CLIITCE SNZE AND EATCEING SUCCESS IN DIIT'ERENTS
Caimaa lairusttistOPULATIONS AT SANTA rE ARGENTINA

Albr Imhof; Anr Costr tDd Alejrndro Larriera

Bv. Pdlegrini 3100, Srtrta Fe-3000' Argentim

blrscJslts!

As was reponed by Larriera (1995) in the distribuion range for Cqiman

,dltrortrtr in SanA Fe provirce, is possible to 6rd five differents nesting en\T ronment

with specific characteristics each one:

- Artihcirl vater bodies (pondr or channcls): Man made hJilities for water reserve or

tr-roo.tlot 
"ottt" 

t*ch exploitation This places are normally far liom natural water

iJtlr i"i rt"t G" *lonizated for broad snowed caimans for a while The prefened

construction materials here are the gramineous'

- Ridsc in swrmpy Lod: Small elevadons in swampy lands with predominance of

s#t 
" 

*iiiiti"^ts , Ttpha sp y Scirpus sp No arboreal and bush vegetation could

be found here.

- Ridgc itr (or &rround) water bodyes: Small elevations arround lakes' narrow nvers

-a t?t., p"AoA"*vhooded. Nests are found relatively close fiom the water and are

normaly bJld by grarnircots, Soarti'a ar.d Tipha'

- Ftoditrs v€sctltion io srYamPy hnds: Floaring formations in swampy lands' formed

no. a-"-oi, 
"6","oon 

and sediments sometimes are colordzed for bush and always by

grass Gta$ircout that is the nesting lruierial us€d hete

-Forest:Envi'onmentswithvariabledensityoftreesandbushs'elevatedwithrespect
to the rnain water bodies. Nests here could be found in some oases moore than 2 kms- far

from water borties, but in general, close to a small pond within the forest Nesting

rnaterials here are grass, soil and some sticks and branchs

Theobjectiveofthisworkistoevaluateiftherearediferencesoncluthcsize'egg
size and hatchi-ng su*ess in the envirofinent categories described before

There are not previous res€arch relating enviroime t \ith Cdiman latiroslris

nesting but Canpos arrd Magnusson 0 and Campos el al () report some information

fcr Cainar ctt>codilxs Yaatre

At the moment to evaluate the tesults, must be considered that there ate

rem&rkables vatiations in the climatological situation at the breeding s€ason' that

cenainly will incide in the finnal reproductive success Moderate rarn' heaw flnn'



drought, and severe drought could happen in diferents years, so this work must be
replicated in tie sucesive years h order to improve and adjust the results.

The severe drought occured this year could explain the fact that were found nests
from just three of the five categories. No nest were found at artificial pond and chanels,
neither in ridges in (or arround) water bodies. The exploitation at this places is cattle
ranching, so the anirnals were frecuently c.oncentrated at this places looking for water
what cenainly could disturb the reproductive process.

Methods

Eighty four nests were harvested between January and Fgbruary 96' in differents
enviroDments northem Santa Fe. For this work were considered 74, and from those,
seven co.respond to Forest, 20 to Ridge in (os arrouod) water bodies, and 46 to Floating
vegetation in swampy land.

Nests were marked for local inhabitaots and for us when the helicopter was used.
The harvest and transportation was made by horse, trach boat or helicopter, depending
the plac€.

The working area was minuciously studied, so we can suppose that most ofthe
nests were found.

Harvested and marked eggs were transported to the incubator at the bre€ding
station. There were measured with a caliper and the volume was calculated.

Hatch occured since the end ofFebruary until the middle ofApril The clutch size
and number ofhachlings per nest was recorded, and from this infornation the hatching
success was calculated.

Rcr!lts

l- The preferred environment for nesting this year was Floating vegetation
(Embalsado). (Fig. r)

Figure I

NAN'ESTED NEST

iq!l=!E.Lrrrall



ln order to evaluate significative differences between Habitat prefernece a Chi
square Test was made.

chi Goodness offit Test
Environment Observed

Frecuency
Expected
Fr@uencv

Chi Square

Monte 10 33 16.90
Albard6n 27 33 1.05
Embalsado 63 26.49

chi
Sig.

square = 44,4341 with 2 d.f.
Level=2,22451E-10

2- In Fig. 2 are showed the differents clutch size recorded for each environment tipe

Figure 2

ln order to evaluate ifthe differences were significatives, a Kruskall Wallis Test
was made, showing that they are not sigificative differences.

Kruskal - Wallis Test
Environment Sample Size Averas€ Rank
Monte 7 t g 5

Albardon 20 34,1
Embalsado 46 37.8

Test statistic: . 551908 p-value = .?58848

cLttTclt slzE

z-

imr'- @uB lhd

3- In Fig.3 is showed the different eggs volume for each envaironrnent tipe.
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Figure 3

iGGA VOLUMT

ln order to evaluate the different eggs volume between environments, an Analysis
ofVariance was carried out

ANOVA Table - Analysis ofVariance

4- ln Fig. 4 are displayed the differents Hatching
tipe

Figure 4

success recorded for each environment

r[i]r!d @r&r lhodr

ln order to evaluate differences, a Kruskal Wallis Test was made, showing that
there are significative differences between envrronments 252

mrd B!.r ltu|dlr

Sourse Sun of Souares Df Mean souare F - Ratio P - value
Between qroups 1595.2 2 791-601
Within groups 40927 68 601.868
Total (Corr ) 4 \ ) 7  a 70



Ituuskal - Wallis Tesr
Environment Sample Size Average Rank
Monte 7 35,1429
Albardon 20 47,37 5
Embalsado 46 32,7717

Test statistic: 6,63523 p-value: ,0356997

Conclusions

Taking into account the fact that most ofthe nests were found in the workrnp
ar€4 the floating vegetation in swampy lands appear as the preferred nesting
environment for this year., followed for the ridge in (or arround) waler bodies. and
fnnally for the forest.

Despite the fact that the preferred environment was the floating vegetatioo in
swampy lands, the hatching success there was lower than in the other places. The
question is, caimans nesting there because preference or because they have no
choice?.Funher studies could req)ond it.
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f,'GG SIZE ON Caiman latirostris AND ITS
RELATIONSHIP WITH CLUTCH SIZE, HATCHING SUCCESS'

SI]RVIVOR AND GROWTH

Pifla Carlos, Imhof Alba and Sirosky Pablo

PROYECTO YACARE Bv. Pellegrini 3100' Santa Fe-3000'
Argentina

Introductioni

Broad snouted caiman (Caiman lqtirostris) is one ofthe two species
occuring in Argentina" it is widely distributed in northem Santa Fe and certainly is

the most abundant in Santa Fe provirce.

The experirirantal ranching program is currently developing differents
researchs about various issues. One ofthe most important is to evaluate leproductive
parameters relating clutch size, hatching success, surviviorship and growth with the
egg size, and by rhis mean eventualy, with the female size.

Th€ objective ofthis particular paper is to give some information about the
recorded differences on hatching success from wild harvested Catt @r lalirostris
eggs and its relationship with egg volume and clutch size. We investigate too, the
relationship between the egg volume and the hatchlings size.

Materials and Methods

Eggs come from wild rcsts harested in different places, (San Cristobal, and
San Javier States, where the "Proyecto yacard INTA \ MAGIC \ MUPCN', develops
its program ofrecovering and monitoring wild populations of"Broad snouted
aajJ':.arf' ( Caiman lqtirostr is').

The 165 eggs ofc /arirostir were measured with a caliper (0.1 mm) The

volume ofthe eggs was calculated according the ellipsoid equation,'Arc*A*BtC,
being I the larger diameter and, I and C the smaller ones.

The weight ofthe clutch (or y hacthlings) lvas measured with a pesola of 10
gr. precision at the hatch moment and with a 100 g precision when they were
released.

The results are presented in mm+ SDT, the weights are the averag€s recorded
in each oest.
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Results

Table N"1: Maximum medium and minimum values with its SDT, of 365 Caimqn
lqtirostris eggs

max. value
midium
min. value

76,6
66,53+3,31 40,71+1,85

3 l

Table N'2: Big and small axis midium values frorn Il C. latirostris nests eggs with its
clutch size.

I
2
3
4
5
6
7
8
9
l0
l l

71,38+2,52
68,53+1,43
60,46*3,95

68*2,32
68,58+2,58
72,18*\77
67,09+2,44
66,96+2,9

65,47+1,76
65,45+1,84
63,27L1,27

44,9610,58
4l,l6ao,75
40,82rt,5',7
40,23+0,75
37,t4*1,42
44,9 0,69
40,57+0,35
40,05+0,75
42,40+0,42
40,19+0,68
40,08+0,81

41
43
29
33
J )

39
38

49
4 l
43

Table N" 3: Averange weight ofthe nests at moment ofhatching and releasing.

40,24
40

36,84

40
10 to
la 1)

45,65

171,5
200

r92,86
104

153,33
1 l1 ,53
173,53
250
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10 40,26
tt 36,25

*Weights are the averanges ofthe clutch
The averange weight ofall animals is: 40,23 g.

315 , l5

Table N" 4: Clutch size, hatching success and survival ofthe 1l nests in relation to the
eggs volume.

I
2
3

j

6
7
8
9
l0
l l

339,96

237,36
, { q  ?

222,88
344,23
260,l8
253,06
277,31
249,08

4 l
43
29

35
39
38

49
4 l

0,98
0,95
n '1(

0,58
0,94
0,41
0,74
0,92
0,92
0,9s

I
0,98
0,8
0,74
0,46
0,94

I
0,98

I
239.47 43 0,93 0,83

Avennge 268,76 38,91

Discussion

0,81 0,89

Verdade (1995, in Sao Paulo, working with l7 nests, collected in 6 years,
obtained an average of33 eggs per nest, being its rarge ftom 18 to 49; the hatching
suc4ess was 7,33 hatchlings per nest (average); the average size ofthe eggs was 67,3
rnm Oig axis) and 42,8 mm (srnall axis), being its range 60 mm to 75 rnm and 34 mm to
45 mn.

The values recorded by other authors range from 5?,1 to 75.5nun fid 37,2 urd
46,6mq big and srnall axis respectively (Achaval and Gonzilez, 1983). This values are
included within our rarge recorded in this papet (Table N" l).

Felguson (1984) and Ferguson ard Joanen (1983), described a relationship
betw€€n the female age and the size ofthe eggs and the clutch size; they c4rclude that
young females (younger than l5 years) laid few and little e88s, the fernales b€tw€en 15
to 20 years laid big clutch ad the eggs ar€ big; arrd the fernal€s older rhan 30 yea$ laid
few but the biggest eggs.
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The picture N" l, shows the relationship between clutch size and the volume
averange ofthe eggs; an increase can be appreciated ofthe clutch size when the volume
raises, until eggs bigger come from clutch smaller. In South Carolina, Wilkinson (19g5),
report the relationship between the eggs size, clutch size and the female size. Casas
Andreu and Rogel (1986), did not found correlation between the female size and rhe
eggs sizg not either between the female weight and the number oflaid eggs. When they
try to make a correlation baween the female weight and the clutch weight, they did not
found any significative result. Others works in species such as l//igalo/ mississipppnsrs
(Deitz and Hines, 1980; Joaneq 1969j Joaoen and Mc Nease, 1975; 1989) and
Cr@odylus porosts (V{ebb et al., 1977t 1983), did not found relationship neither. The
clutch size (averange n=l1) found in this work was higher than the described by Larriera
(1991) (37,1 eggvnest n=I2).Values for other specie (C. yacare), range between 55,8
and 75,5nm for the lalger axis and 33,5 to 46,6mm for the smaller (Tables N" 6 and 7);
this ranges are tlarrower than the range found in this work to C /anrosrzis (Table N. l).

In the relationship between the eggs volume with the admals weight at hatch
(Fig No 2), appears a weight raise ofthe hatchlings when the eggs volume increase. The
regression ofthis relationship shows a low R3 value (RL-0,42) suggesting that e)<ist a
lots of other factors influencing on the hatchlings weight, but the correlation between
the same relationship shows a significant r value (r = 0,65; p<0,05), this means that the
relationship between the eggs volume and the weight ofthe hatcl ings at hatch is
significative. Schulte and Chabreck (1990), found that the hatchlings size was afued
by the nesting environment and the inqrbation temperature, but certainly werc more
influenciated by the nest itself In thc same paper, Schulte and Chabreck (1990), found
that the hatchling weight was strongly influenciated by the eggs volume. In others
species ofcrocodilians, the same relationship was found too @eitz and Hines, l98O;
Staton and Dixoq 1977,Webb et a1.,1983). Casas Andreu er a/. (199j), obseNed a
significalive relationship (r = 0,72; p<0,05) between the weight ofthe eggs and the
hatchlings at hatch; they foun that possibly the hatchlings ofthe big eggg have a larger
sunlve rate.

Afler 9 mouth, when the animals were released, they were weighted @ig N. 3),
the result ofthis correlation (RL0,048; b=-0,34) shows that the eggs volume do not act
on the following growth ofthe animals.

Speculating about the relationship between the regession value and the
information displayed on figures 4 and 5, seems that ftom nests with small eggs, hatch
and survive few (somaime large)animalg because the trend show that hatching succ€ss
and survivorship are increased as larger are the eggs and the fact of its larger weight
could be explahed for errors calculating av€rage in few admals.



Figures

Figure N' l: Relation between clutch size and th€ volume average ofthe eggs'
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Figure N' 2: Relation between eggs volume and the arimals weight at hacht
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Figure N' 3: Relation between eggs volume and the animals weight at releasing time.

Figure N" 4: Relation between eggs volume and the hatchling-success
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Figure N' 5: Relation between eggs volume and survival.
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C}ICIFICATION BAND AND
ECNSS INCUBATED

Lar r re ra ,  A . ,

EMBRYO DEVEIJOPIT{ENr OF CAIt'sx IA"IROSTRIS
AT THRBE DIFFERENT TEMPBRATI'RES
P. Donavo, A, I f ihof & C. Pif ia

Ir TRODI'ETION

The opaque band &-e see in eggs changes as the egg content
leorganizes i.tself, during the development of the embryo (Webb et
a I .1987)  .

Such opacity i,rould be caused by structural changes and changes
in the optical properties of the shel.l, caused by dissolution of
calcium carbonate crystals, a6 the albumen dehydrates and ghe
chorioallantois expands or the enlcryo membranes (Fergueon.1982 and
webb et al.1987) . This way, unti l the egg become compLetely
opaque, iE is possible to calculate the enbryo age, according Eo
extenE of the band.

These facts, as well as the Eotal period of enbryo
devefopmenc (f!om the laying up to the ecfosion) and the influence
of temperaEure during the development time have been reported ftom
different crocodil ians species, being the study in ATLigator
nississippiensis, cocodryTus porosuE and cocodryfus jobstoni more
detailed,

For this species, cainai 7atito6tri6, only cotal
has been calculated from the laying up to the eclosion
(Lar r ie ra .  1992-1993 )  .

OBiTETIVES

- To develop a cheap and fa6t technique thaE a11ows
degree of embryo developments from eggs collected in
determine the date of the faying.
- To determine the temperature effects on the ernbryo
E I M E .

IATARIA'JS AITD METHODS

average time
in the wild

to know the
the wild to

deve J. opment

Eggs coming from two nests of the harvesEing of 'rild eggs or
experimental Ranching collected Ehrough Ehe ordinary routine vrere
used (Larriera. L99O-L992-1994) , being the date of laying estimated
according to what Larriera had previously recorded. I{! one of the
nestss (Town 114) the developnent time (from the laying) has been
estitnated in 1412 days, and for the oEher (Fisco) , ir l 512 aE the
moment the artif icial incubation started.

Three hand-made incubators lvere used. They consisEed of plastic
punls of 47 cmg t.alt and a diameter of 50 cms, 2 (rns thick
tergopol l ids,and a -30oC to +30oC theqnoEEat. Each of lrhich was
filLed vrith 10 cma \^racer to keep hnmidity and ten eggs of each
harvested nes! altogelher with nesE maEerj-al. The eggs $rere I cms
above the water rri lh a plastic gri l le Ehac supporEed then.
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DEVELOPMENT DI]RING ARTIFICIAL INCUBATION
Days prior to eclosion
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I l cu -ba to rs  were  kep t  a t  t h ree 'd i f f e renE  Eempera tu res :  29 .C .  31oC
and 33.C. The only condj-t ion that changed during the incubation
period r^'as tempetsalure.

The calcif icatiol l  band that we obseiwed with the nov6scopo"
(directed powerful l ight fountain which acts by contrasE), $ras
individually measured lr i th a cal iper every seven days in Ehe
greater axis of the egg, withouL variat ion in the posi.t ion they
had in the nest from the f irst day of.art i f icial incubation unti l
they become coftpletely opaque. The average value \{ras calculated in
eacn  nesE .

RESI'LTS

It has been observed that '  lhe extent of Ehe calcif icaEi.on band
increases sj.multaneously wiEh Lhe development Lime, t.he same as
for the oEher crocodil ians alreadv studied (webb et a1.1987 fo! C.
porosus and C. jobnstani; Joinen and McNease.1991 for A.
Jnjssjssjppiersis) .  (Fig. 1)

Total- opacity has been reached beEween the second and third
week  p r i o r  t o  t he  ec los ipn  (a5 -2L  days )  w i thou t  marke l y
differences in Ehe different temperacure lreatements. But i f  we
take into accounc the Evro nests, Fiscoars ended ics opacj.Ey in
every temperature long before i ts eclosion.

. l r i 6  i c  - ^ h c i r l a i a . ls  r a ) .  r r r :  e P d L r L y  r 5

reached beEween 4? and 51 days afLer the laying, increasing t ime
as tefiperature diminishes {Fig. 2) . Approximately 65 days have
been estimaEed for C. porosus eggs incubated ac 30oC (Webb et
al.1987) , and 52 days for A. nissjssjppjeasis eggs incubated
be tneen  29 .4oC and  32 .7oC (Joanen  and  McNease .1991)  .

Fig. 2: ESTIMATED TIME UP TO TOTA], OPACITY
(from lhe laying)

, *

= : s l ' 1 r

It. is also observed a period in the cwo nescs and in lhe three
teirperature clealmenls \rhere the band limits are diffuse, lr ich a
generalfy darke! zone in the cenEer that coincide nith a fast and
great. excension of the band. IL bas to be consideled :hat as t.he
band iras weekly neasured, in many cases we rnay be talking about a
process EhaE has juEE begun or may be ending. (Fig,1)
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?he time in lrhich the diffuse band takes place since
artif icial incubati.on started is the same for Ehe tblee creatmenE
of the same nest, alEhough Ehey are different if we compare Ehe
two harvested nests. The peri 'od required for the Fisco nest eggs
is larger in all temperatures in relatj.on with Town 114 nest eggs'
(F ig .3 )- -The 

sa$e happens if i t is considered vrhen the diffuse band is
reached from the estimated lying date. (Fig.4)

rn c. porosus eggs, there is an evideDt band orpanslon
approximatelly to the 41-45 days from the .tj.me of laying (webb ec
ailrggr); the estimated total- incubation time is an average of 100
days {Mag@uson a!1d Tay1or.198o) . Also a C- potosus study in lthich
emlryos 

-are 
slaughtared co assess morphological changes that

occu;s altogether 
-wiEh 

dewelopmenE shows Ehat about 38 days after
the laying 

-a 
noticea-ble developmenc j.s observed in. embryos. IE

catl be-se6n, for inslance, in the increase of forelirnb length and
hindlinlc length as well as in the head {Magnuson and Tay1or.19-80)-.

rnprataip rhF band diffuse l imiEs i.t1 C. LaE-irosctjs could be
due to continuous and quick changes in the eggshell conponents and
in the egg nenbrane &ie Eo vascularizati 'on atrd reorganization of
its contents duling i ls developmenE. This would be the reason ethy
they carnt be deliniEed.

On tshe other hand, the time thaE lasts Eo the ecl-osiol varj 'es
startj-ng from chis siiuation in the different Ereatments and in
lhe tw; nesEs, being this greater as temperature diminishes.
(F ig .  1 )

Fig. 3:  TIME UP TO DIFUSE BAND
(from artif icial incubation)

25

)ro

F i g .  4  i

- ' s l ' 1 t

ESTIMATE TIME UP TO DIFUSE BAND
(from the laytdgi( from

= l : s I " .
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f f  the art i f icial incubaEj.on c. ime in the higher EernperaEure
treaement (33oC) is analized, i t  is less. On t ie contiary, in
lowe! temperature creatment (29oC) , i t  is laxger. (Fig.5)

- ,The same happens if  loEal development t. i f te is considered. (from
layr.ng .estl lnated date up to eclosion) vrbich varies between 64_82
oays; an the wj.Ld, this period had been estimated between 71-79
days  {La r r i e ra . t992 -1993) .  I n  t he  h ighe r  t empera tu re  t reacmen t ,
l ime is less; and in lower temperature treatment i t  is larger
(Pig. 6), !,hich can also be seen in C. porosus a!td. C- j obnst:oni
(webb  e t  a1 .1987 ) .

Fig. 5: ARTIFICIAI INcoBATIoN TIME

*i
11- ! t€

Ltrmrr

g ' s l " r

Fig. 6; DEVEI,OPMEMT ESTIT4ATED TIME
( f ron  the  l ay ing  up  co  ec los ion )

E l ' - - ' 1 1

In entcryos of the same nest. and qrhat.ever treatement is being
considered, it. can be seen that. therens not markedly difference!
in_Ehe .arly sEages of embryo developmen! (approximat;!1y up Eo the
diffuse band, close to half the tocal develop;ent t ine) . 

-rrorn 
now

on!{ards it is harder to estimate the enbryo age. These resul-ts are
similar to those of C. porosus, in which ri-ost' differences EaKe
place after 50 days development. (Magnuson and Taylor.198O). (Fig.1)

At the same time, in the trro nests harvested, and taking as
reference-. the medium Eemperature treat'ment (31oC) , Eherens aL;ays
a wider difference (gleater amount of days) betlreen 31"C and 29;C
Ereatmenl (Iowe! temperature) than betrreen 31oC and 33oC lreatmenE
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(higher teinperaEure) (Tab1e 1)
delaying tbe development .

Temperagure influ'enced a 1ot

In addil ion, more markedly differences qan be observed among

Fisco nest eggs three treatments (regarding difference in days

bet\reen the Chree Ereacments) cakj.ng inro .account the estimated

i6i"i- i.""iop.."e tirne and the alEii icial incubaEion tine (Table

ri. i l t i" test *as the one thaE had less deveLopment time at Ene

^o attt ot artif icial incubalion' Tbis'woutd suggests that as soon

as posible Ehe creaEment star-s, EemperaEut: -Yil l ^-]l 
f l  

""nce 
much

.oti in Lhe development. complemenEaiy studies,.sholld be carried

ouL since tlt is difterence co.,ld be due to individuaf variations
. n ^ n d  i h a  n . < F  <

TabIE 1 : DEVELOPMEN1 SSTII,ATED TII',IE
(from the laying uP to eclosion)

290C
trisco 82i2
ll4 77+2

3loc 33.c
71!2 68+2
67+2 64+2

CONCI,US I ONS A}TD DISCIJSSION

- The opaque band obsersation is an useful mechod to
emurvo iqe in Ehe early development stages'
- tempeiature has an inverse effect on tne emDryo

I-i-..""."t,lta would influeitce much more delaying the dewelopment
rathe; than speeding it uP.
--i..p.i.t"ti effec-c on dlvelpment tj'me !'tould be larger as soon as

posibl.e Ebe treatmenE sEarEs.

estimate the

developmene
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EFECTOS DE LA TEMPERATTIRA DE INCUBACION
SOBRE EL CRECIMIENTO Y DESARROLLO
EMBRIONARIO DL Caiman crocodilus fuscus.

C. L. SIERRA D., M.A. RODRIGTJEZ M' G. A. ULLOA D.. P, M.
RUIZCARRANZA & C.GALVIS.

Durante el desarrollo embrionario se suceden en forma secuencial cambios
morfoldgicos y frmcionales. Al considerar estos cambios surgen tres aspecros
importantes del desanollo como son: diferenciacidn celular, morfogenesis y
creclmiento. Estos tres aspectos en los Crocodylia y los Testudinata estan
regualados por la temperatwa de incubacidn y por esta asociadas la humedad
relativa y el ambiente gaseoso del medio en que se desarrolla el proceso.

Packard y colaboradores (1987) afirmaa que las varaciones temporales y
espaciales en la humedad y la temperatura dentro y enhe nidos nahrales
probablemente sean las responsables de variaciones ecoldgicas importantes
en el tamafro y sexo de neonatos, de ahi la importancia de determinar
experimentalrnente los efectos de la temperahra de incubacidn sobre el
desarollo.

Se incubaron entonces 815 huevos embrionados de Caiman provenientes de
405 nidos obtenidos por reproduccion en condiciones controladas del nucleo
de parentales mantenidos en la granja Monterrey Forestal de pizano S.A.
De estos 310 fueron incubados a 29.5 C,265 a31.5 C y 240 a33 C,
manteniindose constantes las variables himedad relativa (98%) y tensidn de
oxigeno (20.5%).

Se establecid un pahon de coleccidn, sacrificio y fgacidn de los huevos que
permitid obtener cinco embriones en cada uno de los estadios de desarrollo y
para las cuales se conocia exactamante la edad a partir del dia de poshra.
Para la fijacidn y obtencidn de los embriones se siguid la metodologia
propuesta por Ferguson (1985 ).

Una vez cada embridn fue separado de sus menbranas exhaembrionanas
se procedid a tipificar su estadio de desarollo , para posteriormente tomar 14
dimensiones morfomitricas : Longitud total, Longitud de la cola, Longitud
cefalica, Longitud cefiilica l, Longitud del tronco, Longitud det brazo,
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longitud del antebrazo, longrtud del muslo, Longitud de la piema, Longitud
del pie, Distancia axila- ingle, Longitud ojo- narina, Didmetro orbital, Altura
cefd,lica y Anchura md.xima de la constriccidn interorbital.

Periodo de Incubacidn: El periodo de incubacidn de Cairr an crocodilus

lscns vario con la temperatura; asi, tomd 85 dias cuando el proceso se
real izd a29.5 C ,  75 dias a 3l .5 y 70 dias a 33.0 C.

No obstante lo anterior se presentan algunas variaciones en cuanto la
duracidn total del periodo entre 4y 6 dias .

El incremento continuo en la temperanla de incubacidn , no produce un
descenso lineal en la duracidn del periodo de incubacidn. Asi, el incremento
de 29 , 5 a 3L ,5 dismrnuye el periodo en I 0 dias , mientras que el incremento
de 31.5 a 33 solo lo reduce en 5 dias.

Cronologia del desarrollo: para la caracterizacidn de los estadios
embrionarios se siguieron tanto el mdtodo morfoldgco como el morfomdtrico.
El primero no sigue una secuencia estrictarnente continua de organogdnesis
por lo cual no produce relaciones respecto al tiempo de incubacidn, mienhas
que el segundo si contempla los cambios en las dimensiones del embrion
durante el periodo de incubacidn, cuantificando la variacidn en forma
cuantitativa y secuencial, lo que permite establecer relaciones con variables
como el tiempo y la temperah[a.

La relacidn entre los estadios morfoldgcos de desarrollo descritos y la edad
del embridn en secuencias logradas bajo regimenes de temperah.fa constante
: En los primeros estadios, cuando los cambios son evidentes y rdpidos la
relacion tiende a ser lineal, no asi a partir del estadio 21, cuando los cambios
morfoldgicos son apenas perceptibles, lentos y priman las variaciones
morfomdtricas las cuales no son tenidas en cuenta durante la descripcidn
morfologica, pues simplemente hay un incremento rdpido en el tamafro del
embndn.

De otro lado, un incremento en la temperatua de incubacidn como tambidn
se observa no produce un descenso lineal en la duracidn de los estadios en
particular, pasdndose por alto las diferencias especificas en el desarrollo
originadas por la temperah[a. .
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Para la evaluacidn de las tasas de desarrollo se compararon las 19 varaibles
morfometricas y su comportamiento a haves del tiempo de incubacidn
mediante grdficas cartesianas, con las cuales se probd el ajuste de los datos a
diferentes modelos de crecimiento:

El modelo logistrco de crecirniento explica el comportamiento de las variables
longitud total, longitud de la cola, longitud del tronco,longitud de las
extrernidades, longitud axila- ingle,longitud ojo narina, longitud interorbital ,
longitud internarinas y mdxima anchura de la cabeza.

De otro lado, el incremento de peso a travds del tiempo se ajusta al modelo
de Gompertz, mienfias que el comportarniento de la altura cefalica y la
longitud cefdlica se representan con modelos potenciales. Aunque los
modelos de crecirniento de los seres vivos tradicionalmente se ajustan a la
ecuacidn de Von Bertalanfu, este no se ajusta a los datos de crecimiento
obtenidos de los embriones y fetos en desarrollo y crecimiento,
encontrdndose bdsicamente la diferencia en el valor del mdximo tamafro
calculado del obsenado (388.4 vs 270.5) en el caso de la longitud total.

Un caso interesante y para el cual no fue posible calcular ningun modelo de
crecimiento es el avance del didmtero ocular.

Con base en los modelos de crecimiento registrados para la variable longitud
total , peso, alhra cefrilica y longitud cefdlica se calcularon las ecuaciones
que pemriten predecir la edad del embridn o del feto cuando se conoce la
temperatura a la cual se desarrolla el proceso de incubacidn.

Variable Temperat ECUACION A
Long Total 29.5 264l l+ e exp -(0.08343 * t - 3.3105) 0.9695
Long Total 31.5 264/ 1+ s sxp -(Q.12060I t - 3.52'12) 0.9885
Long Total 33.0 2641 1+ e exp -(0.12196 r t - 3.4095) 0.9802
Peso 29.5 10 expc 1.934 + 3.3065* (log t))/1000 0.9689
Peso 31.5 l0 exp( 1.290 + 3.1005* (log t))/ 1000 0.9931
Peso 33.0 10 exp( 1.143 + 3.0532 *(log t)y1000 0.9597
Alt.cefal 29.5 10exp10exp(0.5453+0.2847*(log(logt)) 0.9932
Altcefal 31.5 10expl0exp(0.5579+0.2587*(tog(logt)) 0.9584
Alt cefal 33.0 l0 expl0exp(0.5585+0.2561*log(log t))) 0.9446
Long cef 29.5 e exp C0.8257 + 0.9868 r (h D) 0.9510
Long cef 31.5 e exp (-0.5777 + 0.9601 * (ln 0) 0.9619



Long cef 33.0 e exp C0.6816 + 1.0164 * (ln t)) 0.8591

Con base en las ecuaciones calculadas se graficd la primera derivada de la
firncidn conespondiente a cada modelo como valor representativo del cambio
diario de las dimensiones del embridn.

Se alcanza la mayor tasa de incremento en la longitud total en embriones
incubados a 33 C en el dia 28 de la incubacidn (8.04 mrn/dia) y que
corresponde al estadio morfoldgico 22. Dicha tasa es 0.11 y 0.45 veces
mayor que la tasa calculada para embriones incubados a 31.5 y 29.5 para el
mismo dia de incubacidn.

Al aumentar la temperatura de incubacidn 3.5 grados, la tasa diaria de
crecirniento longitudinal se incrementa en 'm 69.52%o, pztra el estadio 22.
Hasta este mismo estadio, los procesos de organogdnesis va acompaiados de
un incremento gradual de las tasas de crecimiento las cuales en este estadio
alcanzan su md.ximo valor, a partir de este punto cuando la organogdnesis
cesa y se continua una etapa de crecirniento las tasas disminuyen
gradualmente hasta la eclosidn.

En lo que respecta, se obtienen las mdximas tasa de incremento en masa
ernbrionaria en fetos incubados a 33 C ( 0.96 g/dia) a partir del dia 60 de
incubacion, dicha tasa es 0.13 y 0.57 veces mayor que la tasa de incremento
observada en embriones incubados a 31.5 y 29 5 respectilamente,
mantenidndose la proporcionalidad hasta el final del desarrollo

Las tasas diarias de incremento de la variable alhra cefalica , son mayores
durante los primeros 10 dias de incubacidn. En embriones incubados a 33 la
tas diaria de incremento es 0.026 y 0.29 veces mayor que a3l. 5 y 29.5
respectivamente.

En lo que respecta a la tasa de crecimiento longitudinal de la cabeza se
aprecia un leve aumento pero continuo con valores miximos al final del
desarrollo (70 dias) en embriones incubados a 33 C. La tasa diaria de canbio
de h longitud cefelica es 0.87 y 0.23 veces mayor en fetos incubados a 33 C
que en individuos incubados a 31.5 y 29.5.

Se puede concluir entonces que los embri ores de Coiman crocodilus fascus
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incrementan su masa y su longitud dia tras dia a diferentes tasas segrin Ia
temperatua. A altas temperaturas las tasas diarias de incremento son mayores
durante todo el periodo embrionario, a temperaturas medias (31.5) dichas
tasas son mayores que las regishadas a baja temperatura.

Finalmente indicar la edad de un embndn en campo, resulta fdcil con base en
las ecuaciones desarrolladas, siempre y cuando se conozca la temperatura de
incubacidn, lo que resulta mas fdcil que el realizar un examen detallado de la
morfoloeia embrionaria.
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ADst ract
The factors control l ing sexual- dif ferentiat ion in crocodil ians aie
unknown, but heteromorphic sex chlomoso!0es are absent ft:on all
species. The sex of CtacodyJu' niTatlcus \{as shown to be
detennined by the tenperature of e99 incubation in constant
tenperature and in shif l  temDerature laboratory expellneots.
Temperature shif ls from 32.0"c to 33.0"C and visa versa wete
conducted at valying t.irAes during the j-ncubation period in order
to define the thernosensit ive period (TSP). The duratioo of the
j-ncubation period varied with tenperature and was 74 days at 33'c,
i .ncreas-ing to 87 days at 31.ooc. Prel ininary results indicate that
the TSD pattern is fenale-maLe-female i fernales are paoduced at Low
and high incubatioo temperatures, lvbi^le males are produced a!
intermediate tenPeratures,
The shading effect of Chronafaena odotata, an aLien plant found to
be invading clocodile nesting sites in the Lake St Lucj,a area, may
reduce nest teinperatures tbereby al lerinq the sex ratio of
clocodil-e hatchlings entering the lake ecosysten.

Introduct.ion

Lake st Locj-a forms part of the Greater st Lucia wetLand Park
which is located in the north eastern cornel of south Africa, the
lake body covers an area of 350kn2 and comprises approxinately 80*
of the estuarine area of Natal Provinee (Begg, 1978). I t  has been
described as being the largest estuarine system in Africa. This
dyDa$ic and fascinating systen is home to apProxinately 1500
erocodiles of various size classes.

tenperature dependent sex deterrnination (TSD) is a phenonenon



nearly restr icted to certain taxanonic groups of repti les (BuI1,
1980 and 1983; Elrerl and Nelson, 1991i Janzen and Paukstris,
1991). However, the najority of animals possess genotypic sex
deterni[ation in \rhich the sex of the individual is determined at
or before conception. During TsD the sex of the individual is
deternined by the ternperat\ues experienced during enblyonic
developnent. Other environnnetal factors may also affect sex
deternj-nation and for this reason the phenornenon nay also be
caLled envirormental sex deteEnination or ESD. Througho\rt this
paper \.te use the tefln TSD.

Among crocodil ians. the universal absence of heteronorphic
chlomosones (Cohen aod Gans, 1970)points to the l ikel ihood that
at1 t iving crocodil ia exhibit TSD (Eerguson, 1985). Lanq and
Andre\rs (1994) state that at the preseot t irne, half of the 22
species of extant crocodj-I iaDs show evidence of TSD. Ho\,rever, the
TSD patterns j-n a few studied representatives differ substantial ly
and iherefore Additional species have to be studied before valid
genera.I izations nay emerge. The presence of fSD in repti les has
irnportant inPlications for their sex ratios, habitat lequlremnets
and reproductive success. Froi0 a management PelsPective tbe
rel-evant inf ornatioo f or conservation and/or uti l ization
progranmes must therefo.re be species specif ic '

Since the discoverey of this sex determining nechanism by charnl-er
in 1966, the effort of nost researchers has been directed toward
l-aboratory studies of TsD with lelat ively l l t t le attention being
paid to the operation of TSD in nature. This study hosever, l'tas
designed to incl\rde both laboratory and field experinents.

llethods and Materials
a) Laboratory experj.ment:

Durlng the I994l95 and the 1995/96 oesting seasons, four clutches
of \r i1d crocodile eggs were collected f lon thlee different nestlng
areas in the Lake St Lucia area. the eggs were randonty placed
onto one of seven stylofoam iocubators which \tere rnaintained at
the  fo f l ow i -ng  tenpera tu res :  31 .0 "C ,  31 .5 'C ,  32 .ooc ,  32 .5oC,  33 .ooc .
34.0"C and 35.0"C. An -open- nethod of egg incubation \tas used' In
the 1994,/1995 nesting season a shift  experinent \tas carried out
t^'i-th an additional 40 eggs in order to deternioe the
thernosensit ivce period or TSP, which is the t ioe phase durinq
incubation that the sex of the individual is deternined. For thrs
experi$ent, at various stages during incubation, 10 e99s at any
one tirne were shifted fron a hj.gher to a lower tetnpelature and
visa versa.
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b)  F ie ld  Exper inen t :

In 1994 lre hypothesized that an al ien plant, nanely ChromaTaena
odorata (connonly knovrn as parrafin bush) was negatively itnpacting
breedi-ng success by: 1) invading crocodile nesting areas and
preventing nesting and 2) reduciog incubatioo temPeratures by
creating shade. The afien plants invasion of nesting sites is a
particular problern due to the fact that cr:ocodillans have been
shown to demonstrate nest site f idel i ty. In order to test this
hypolhesis, during August aDd September of the s:!ne year we
cleared experirental areas on the banks of the Mpate river, ooe of
the nesting habitats on the vrestern shores of the Lake. sone aleas
were previously uti l ized nesting sites that had since been invaded
by c. odorata. we also created a nunber of totally ne\^t
experimental sites within the dense stands of C. odarata.

we established two thernal ana rnoisture lransects, 12n in length,
perpendicular to the iiver bank. One transect was in ful-l sun and
the other in fu11 shade, shaded prinari ly by C. odorata.
Thermocouples connected to a cR10 data logger, which was buried
and po\dered by a solar paneI, lecorded soil  tenperatures on the
hour at 4 depths at the 8 transect stations for the duration of
the incubation period. Soil  teDsiometers neasured soil  tensj.on at
avelage nest depth at al l  stations.

To complete the entire picture, i t  was of vital inportance to
collect data oo incubation tenperatures in wild crocodile nests.
"Hobo" lhermal recorders xrere placed within a nl]Inber of !^tild
nests, plogranned to record tenperatures every one hour and twenty
minuEes thioughouL the incubation period.

Results and Discuss ion:
a) Laboratory experiment;

Hatching cornnenced at 74 days of incubation at the \tarmer
temperatures and continued for an addit ional 10 days for both
nesting seasons. We attempted to sex the individutls
nacroscopicaLly at 3 inonths of age and then again at 6 months and
8 months of age according to cri teria described by Hutton, 198?.
Horever, vre had diff icult ies doing this. we developed a technique
for sexing the hatchlings using a laparoscope. Although t ime
consurning this technique is an important one as nost studies to
date bave had to sacarif ice the hatchl- ings in order to verify
their sex. B.Iood samples have been taken from the 1994 hatchlj-ngs
and in collaboration rdith Dr. val Lance ere nil1 be looking at
hoqnone concentrations in order to verify their sexes. Prel ininary
results indicate a pivotal temperature between 31.5"c and 32.0'C.
Although 1olrer than the 32.5'C pivotal tenperature for Zimbabwean
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Nile crocodiles, i t  is not lurprising due to the fact that Lake St
Lucia is at the southern nost extent of t .he Nile crocodiles
breeding.range and they would therefore be nore cold adapted in

b) Field experinent;

When comparing daily nean tenperatures between the sunny versus
the shaded sites at a depth of 25cn (average croocodile nest
depth) we f ind that soi l  tenpelatures in the. shaded sites are on
average 5-6oC cooler than those in the sunny sites (Figure 1).
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Figure 1: 25cn daily llean teqreratures - xpate River

fhe 32.5oC dotted l ine seeo io f igure 1, replesents the predicted
pivotal tetnperature for Nile crocodiles based oo research by
Hutton (19€7). Hulton,s pivoral eemperature vras used 6ecause tne
results fron both seasons of this TSD experilRent have not yet been
veri. f ied. Thelefore eveo if  we coosider rnet&o1ic heat oroduction
within the nest, shaded site tempelarures may sti l l  be ioo low for
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the developnenl of Nile crocodile embryos ' t 'ang and Andrews (1994)

found !hat-at 28"c most American all igacor eggs comprete
a"".i"p^"nt but fail to hatch; chen (i990) foYfl9 thl:.1:ryivorship
oi ci'ii""" allisator esss !'ras pooroa: ::11?::::i?: :?t#.3i"""i11"
a c c o r d i n g  t o  l 4 a g n u s s o n  e L .  a l - .  ( r 9 9 u )  s u r v r - v o - r s r r r P  e !  v !

"""" 
, i! 

-":-"" 
r5duced beLow 27'i. Hutton (1987) states that NiLe

"i3."4:.L. 
eqqs incubated at 2?oc never haLch' This alien plant rs

6;;; i;;; n6i onrv altering the sex latio of partlv shaded oests'

il;-ia ily ,r".y t6l-l preveit enbryooic deveropnent in a totally
shaded or partialLY shaded sj-te.

we obtained some very valuable incubation temperature data' Fiqure
;-";;;;;;4.- i;orn a irestiog site on the eastern shores of rake st
Lucia. Contlol tenperatulea wele recorded at the sajl le nest site'
approxinately o.5rn fron the eggs theloseLves and at the avelage
nesi depth.
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The upper l ine on Figu.re 2 replesenLs netabolic heat proouctron
r?rlthin the nest which ranges from I - 2. C. As developmenc
continues, metabolic heat prodqction increases. The p;edicted
ehermosensit ive period for the Nite crocodile, based- on work by
Hutton (1987), is be$,reen day.30 and day 50. It  is approximaceiy
around this t ine that rnetaboLic heat producLion incrl ises anc.
incubation ternperatures reach the predicted pivotal tenperature of
32  .  5 'C .

Wheo comparing results fron nesting sites on both the easrern a!!cl
the rirestern shores of the lake - r,re found a substanti.al differenee
in soil te[perature between the L!,ro areas { F!c..u!e 3). These
te$peratures r,rere al l  measuted in the sun traisects. The M-:-a
riv6r area is characrarized by reeds, shrubs, hi;h-;a"a-uiii"'."c
i t  is general ly a mole ooen aiea. Nkazana s:ream; cn the o!::e:
hand, !s a 1ka Ioog woody rivel ine area borderioq a qrasslati .  we
wouLd thus expect. a!1d as the graph in Figure 3 ionfirrns, soll
tenpelatures at the average nest deptb in the l4pate aaea tc be
nrqner than those recorded i l l  the Nkazaaa s!_iea$ a:ea. Ficu:= 3
sholrrs a cor.Daaiscn i:1 so!1 -.ep.aeia-,..1:es i:1 boi:l ti:e t:vc c6s::,:-:
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Figure 3: Nestilg area soil leEperatures - UkazaDa Strea!
vs l{pate River
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rf lre add the Predicted 2.OoC netaboLic heat.productjon to the suo

transect' tenPe-ratules (as seen in figure 3) in lhe Mpate area' tDe

25cm depth :enperacures are nore cen'ered alouod the 32'5"C.Pivotal

;;;";;i;;"-;e ictuarly so a little hisher. into. the.primarilY
nale oroducrnq Eempelatures. Bear in mind tha! Lhis f inding

; ; ; i r i ; ;  f n "  i n t ru lnc "  o f  c -  odo raxa ,  wh ich  i s  no !  l r ue . fo r . t he

25cn depth shade transect profi les' v' lhen metabolrc heaEtng l-s

added to the Nkazana stream temPeratures, incubation tenpelatures

aDDroach the pivotal cemperatur_e, resuLting ia a balanced sex

ri l io. rrr is n-esting area is st i t l  unaffected by c' ocloraEa'

conclusions:

1. Nesting areas of NiIe clocodi- les in the Lake St Lucia ecosytem

are thern;fLy margina.l for Ehe produc!ior '  of naLes'

2. wiihout the conbination of
un l i ke l y  t ha !  c roc  nes ts  w i l l
male crocodiles

3. Contioued aLteration of
take st Lucia systen, wil l
and eventual extinction of
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A PRACTICAT- METHOD FOR SEXING NEONATES CROCODILIANS

Luis Sigler M.V.Z. Zoology Departrnent'
Instituto do Historia Natulal'

A P. 6' Tuxtla Gutiin Chiapas
CP. 29000 Mixico.

INTRODUCTIO. Like rnary ofreptiles, crocadilians do not have extemal s€xual organs n€ither

visible sexual characteristics, even when tie hatcNings arc neonatEs. In the cloacal cauty three

systems crowds, the dig€stive, the urinary and the reproduaive Also two musk glands are found

inside. The cortunon t€chniques for sexing are based on the appreciatron by touch or at sight ofthe

male sexual organ called penis. The fernale ofcourse is lack ofthis, howev€r it posses a[ €rectil

structure lslo$d as clitoris but smaller in size and with remarkable diferences in its color and

structure. During the males life, the penis will be loccated inside ofthe ctoacal cavity and only will

be exposed in the natural way duing maiing, or when the posilion ard appli€d nranagement over

the animal makes that rle rT sc€ras make pressurc over the p€ris exposing it ln cas€ ofcloacal
tissues inflammation, the penis will be exposed as well.

In order oflnowing the sex oflhe crocodilians at birtl! several methods has be€n employed:

A)
B)
c)
D)

Eutha.nasizrd animals to identiry their gonads.
Abdominal pressure and dorso-ventral flexiotr ofthe lumbosacral reglon
Cloacal digital inspec'tion.
Cloacal endoscopy usrng the otoscopy.

The objective of this paper is to present a practical and econonic teclnique for sexing crocodilian
neonates by using the rinoscope.

MATERIAL AND METHOD. Th€ €mployed rinoscope (Medicon Gennany) number 25 stainless
sta€I sizes 13.5 cln, the inserting edge m€asures 2.5 rnm wide, 6 mm length without aPplying
pressure. It can be inserted to a depth 25 mm insido the cloaca and opened to 30 mm The

technique for sexing by the use ofthe rinosc.py requires that the hatcl ing can be plac€d in dorsal

recumbency and introducing kindly the inspection edge of it. Pressur€ is applied over lhe forctps

and the cloaca opened lateraUy. If the crocodilians is a male will be observed th€ penis li'lth a

cbaraclenstic shape and a darker color than th€ rest ofLbe cloacal epirhelium- Generally the

stimulation with the rinoscope produces the urine excretion tkough the penis

RESULTS With this instruneft were sexed 7.0 .0. Cainan crocodilus f1tsc1ts,3l.o.0. Crocodllus
aaius anl73.O.O. C. moreletii oblai!€d by artificial incubation at Miguel Al!"arez del Toro

Zoo- Also have been sexed 5?.7.0. mexican clocodilians ofthe rhree species capturcd in the wild

DISCUSSION. Sinc€ two years ago the rinoscope has been employed widr very good results at

Miguel Alvarez d€l Toro Zoo, sinc€ lhe crocodilians could be sexed few days after hatc[ all were

males ard we could r€structure our incubation t€clmiqu€s. Our project is focused to the
cloc.dilians reintroduction and obtaining females is our principal goal now The euthanasia
technique for gonads identification is out of practical objeaives ofbreeding c€nters' zoos and

conservation sit4s. The abdominal pressure and the dorso_ ventral flexion ofthe lumbosacral region

rEquires that the crocodilia:rs be bigger than 600 nun and their My condition tle adecuate so that

the Deris be ext€rioriz€d; if the anirnal is rhinner, the irtemal prcssure will not be @ough The

2a?



cloacal digital inspection is an accumte method but is needed that whom males the insp€crion
possess a thin finger able to be introduc€d tbrough the cloacal vent without injuring the tissues. By
introducing the otoscopy tkough the cloacal vent it can stimulate the liquid secretion that ma.ke
difficult the sight through the instrument con€.

CONCLUSION The use ofthe rinoscopy is recommended for s€xing neonates crocodilians with



Grow rates of Caiman latirostris
under two different diets

Pifra Carlos: von Finck Cristina and Amavet Patricia

PROYECTO YACARE Bv. Pellegrini 1100, Santa Fe-3000, Argentina

Introduction

Breeding animals with the aim ofproduction, feeding is one ofthe priorities to be
taken into account to their optimum development. Monitoring and recovering prograrn
comes from an a.rangement between INTA\MAGICMUPCN, and its aim is to
d€termine ifthe Ranching technique (CITES Res. Conf. 3 l5), used successfully in other
countries , is adapted to our species conditions and environmental situation.

Broad snouted caiman (C. Iatirostris), is one ofthe two species that lives in
Argentina, it has a wide distribution in the North ofthe country, covering almost Buenos
Arres province (YANOSKY, 1990).

There is a lot ofbibliography about crocodilians diets (AIVAREZ del TORO,
1974, JOANEN e/ a1, 1988, KERCHEVAT, 1990' LARRIERA y AGUINAGA 1990;
NCNEASE et a/., 1983; MOMI,TRGO e/ d/ , 1990; POLANCO, 1991; SEIJAS y
RAMOS, 1980; VERD ADE et a|.,1990; VERDI c/a/., 1980; WILDHOZER ?t a/.,
1986), where costs, quality, availability in market, and the possibility of stocking are
examined although we don't have many papers referred /.i C /a/i/ostir (LARRIERA y
AGUINAGA 1990; VERDADE e/ d1, 1990)

AIVAREZ del TORO (1974) and VERDI ( 1980) have derermined rhat in the
wild (:. cr@-odilus fuscls diet for animals shorter than a m€ter is:
Insects: 67.'10/o Crustaceans: 2.90lo
Arachnids: 5.8o/o Fish: | 1oh
funphibious: 14,5% Reptiles: |.4Y6

Little mammals: l.4Yo
LARRIERA and AGUINACA (l990), published a paper where two diets for C

Iatiroslris, are compared, in which those animals fed on red meat develop much more
than those fed on fish.

The objective ofthis paper is to give information about the development ofbroad
snouted caiman hatclrlings under two different diets , compareing the grow between
them

Materials and methods

Two treatments were made from different diets with animals coming fiom 23
nests wilhatotal of 5 70 animals (288 fed on chicken and 282 fed on fish). The basis of
one ofthe dias consisted in chicken, the other was based on "s6balo" (Prochilodus
lineatus), both wilh sawdust and a vitaminic-mineral complex.

The characteristics of each diet were:
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The experiment started in Mav 1995, when animals were distributed in six poots.During 15 days they were fed on a mixrure ofthe two diets, *i frlr," i"""J"" ii" u",r,
:reatlells-chans:. lhe food composition.Animals were fed ihree ti^", uiiix i tioi*_,trom 8 AM-ro midday, when leftovers were taken away.Animals we;; k;;i;;;.""pools, which were 50oZ filied, and where they were fed.During rhe cola ,iu.on if,"en\,lronment was heated with a combustion turbine of 100,006 BTU.
.,^ ^..-A1nt,.^*. yeighed.andreasured individually at the beginning and the end ofIne expenmenl (atier sx months) They were weighed with an analyicaibalance of t gr.,anl 

lT:yle-d wtlla I mm precision merer. Data were analyzed thiougf, X^.t"f_Wali.test (SOKAL and ROHLF 1979).

Humidil) ( Hear€r t05- | I0"C)
bthereal exrract (Fat)
Total protein
Total fiber
Ashes
Phosphorus (expressed as p)
Calcium (expressed as Ca)
.Dried weight

49
1"t2

172

Chicken Fish
% 65 I 60 1
%. 22.a 32.5
% t7  3  t9 .2
%.  8  5 .3
%.  t2  12 .1
%.  0 .8  I
%. 1.6 l

Results

Table N'l: Animals growing in average weight during the expe.iment
Days Chicken Fish
I 82.51 97.63

108.83 l0l 7
159 5 t43 96

Table N'2: Average length ofanimals at th€ beginnings and at the end ofthe experiment
Day Chicken Fish
I  28 .18  29  67

37.63 36 79

Table N"3: Cruskal-Wallis test results
Beginning

End
Weight
Length

Value of I'z (0.05; l)= 3 841
* Significanr values up to cr: 0.005

Weight
Length

H
75.28
59 26

102.3
4.99

H Vs t(,



Table No4: Maximum and minimum values recorded on both treatments
Maximum Minimum

Chicken Fish Chicken Fish
Length
Weight

32.7
t2'1

34 . I
t5'7

232
38

24 .1
58

Discussion and conclusions

Our results are different from the MORPURGO e/ a/.'s (1990) results, working
with Nile crocodile, wher€ they tested 3 diets, fish (live and dead), red meat and chiken
breeding. Animals prefened fish, whitout signifficant differences in growing among the 3
treatments. In this paper, we have found signifficant differences as regard growing, as
much in lenght as in weight (Table N': l, 2 and 3). Animals liom chiken trearmenr were
heavier and longer than those feed on fish ( 159 5 gr Vs 143.96 gr and 37.63 Vs 36.79
average values) (Tabl€s N': I and 2). This ditrerences can be attributed to the fact that
animals preffered chiken. In the pools where animals were fed on fish, the food that
remained was larger than in others pools. Although it is supposed that the diet based on
fsh (pag. 2) has a better nourishing quality, those animals fed on chicken grew much
moae.

Though animals fed on chicken grew much mo.e, .ed meat seems to be better for
animals growing. GARNETT er 4,/., ( 1986); McNEASE et a/., (1983); LARRIERA and
AGUINAGA (1990) papers agree that animals fed on red meat have a better
development than those fed on fis\ not because ofthe dnount offood that they ate (dry
weight) but for the converion rate is lower (GARNET ?r.rl, 1986).

LARRIERA and AGUINAGA (1990), reached an aveBge daily gro&th in weigth
on fish diet about 0.21 gr, our treatment based on chiken reported 0.06 crlday growing
and 0.45 gr daily increase. LARRIERA and AGUINAGA (op. cir.) benefited notoriously
from the diet based on red meat (0,80 grlday); these results are only useful to show us
diff".rent growing rates since you can't compare them because they worked with the
animals in a different way. Although red meat diet is more expenive it is more proftable
from the growing point ofview, which coincid€ with MCNEASE and JOANEN, (1983)
and GARNETT e, a,/.. (1986) results.

When PACHON was working \,r'ith arumals led on fish he loung thar rhe
C.Crocodilus gtoving curve agreed with the eqnation. h t 3,11+0,057x, wherc
y:length in cm and xlime in months.

LIEBERMAN and HILDEBRAND ( I 979) when feeding animals on lgzarzr
iguana and Hydrochaeris hidrochderis they found that the growing of young Ccrimdn
crocodilus was equiyalent to the equation 1,, )r=3.15-0.60x. Flfty arnmals bred in
Monterey Far4 fed on inlaid made ofbones and meat fish, cattle visor, red meat and
vitaminic complexes, allowed to establishe as a developing pan€rn the following equation
Ln y- 3. I 5 + 0.068x, RODRIGUEZ ( I 988). According to this equation young animals
show an increment ofabout 0.66mrn/day, almost the same we reached in this wo.k witl
animals fed on chicken (0.6 mnl/dav).
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MCNEASE e, al ( 1983), repon a diffe.ence of20% in weight and 3yo in lcngrn,
in this work the difference in weight isn't too big, just I lolo, however the difference in
length is approximately the same as the above mentioned 2.304, what suggests the same
length glow rate in animals fed on chicken and red meat regarding those fed on fish.
LARRIERA and AGUINAGA (1990), r€port a difference of49oZ (those fed on reo mear
grew much more) between red meat diet and fish diet, that make us suppose, that adiet
based on chicken and red meat could be better to one based on chick€n only.
When we observe the big range in weight and length ofth€ two treatments (Table N.: 4)
we could deduce that we are far away to reach the optimum potential rcte of Caiman
/atio9lts RODRIGIIEZ (1988), report the same ailer finding that the growing equation
of Cai man cvocodi lus/asc'ns in the wild is I n y = 3. I 5 - 0. I 2x arld in captMty is
Ln y:3. l5- 0.061x, being y: length in cm, and x= time in months. PdlA 1;n press),
quotes that the growth ofC- latirostris, fed on chickerq bran and a mineral-vitaminic
complex is Ln y:3.771 +0.006Lx inlenglh u:td, Ln !- 3.168 + 0.002t in weight, being x:
time in days and 'y' is gr. or cm.

The regression (weight and length) values ofthe two tr€atment show a good
relation between them, the R, value for animals fed on fish was 92. I oZ, and the other
93% (Fig.: I nd 2).

Survival during the experiment was similar in both treatments, 94.4olo and
9?.16% for the anin as fed on chiken and fish respectively.

Figures

Figure 1: Regresion values and dotted line for chicken treatment.

a=315 0€2
b=-22 521
c=O.442

Figure 2: Regesion values and dotted line for fish treatment

\

a-443.514
b=-28 83
c=0.556

.**
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Abnormalities in Eggs, Embryos' 8nd Juvenilc

Farmed Estuarine Crccodilf{, Crocodylus Potosus
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Rock'hamptoq Queensland, Australia' 4702
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Satlta Fe, Argeotina, l3-l7 MaY 1996'

Abstract

A zurvey of abnormalities in eggs, embryos and juvenile Crocodylus poross bted n

captivity at a commercial crocodile farm wag carried out dudng 1992 - 1994 4

photogaphic record was made of the deformities found and preserved examples of

some ofthe more interesting cases were kept for display at the farm

Eggs with the following anomalies were observed:-soft shells; partial shell formation:

no shell; additional calcareous protrusions on the external shell surface; under- or over-

sized eggs; eggs ofdeformed shape with incomplete sealitrg

Recorded abnormalities in embryos or hatchlings were:' unabsorbed yolk sac;

dizygotic twins; malformation or absence of tail; kyphoscoliosis: shortercd body;

misaligned and/or reduced upper or lower jaw; anophthalmia; microphthalmia;

exophthalmia; meningoencephalocele.
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Aim

I:^-1"::,:1 _S*-f 
ties in eggs, embryos and juvenile estuarine crocodiles,Lrocodylus poro$s for firture scientifc reference.

Itrtroductiotr

Research-inlo fungal disease in farmed C poravs commenced il 1990 as a Dac-umeMaster of Applied Science research progim Clbb;rd, lrr;j. ;;; liJ'i"o ,rn,
;::_".:^_*Tryll", in eggs. embryos_and hatchlirgs were observed in passrngnowever no record was made of these. From 1992 tJ IeOl inclusiuq photograptrswere taken of any abnormalities obsewed, and p,"r"_"d ,p""1_*1-*"i"'"t"p, 

", "reference collection.

Methods rnd materials

Animals, facilities and stafsupport were provided by Koorana Crocodile Farm.

Durhg. breeding seasons clutches of eggs were routuely collected for artificialinc'ubation. The condition ofaay abnormal-ilutch or indMau"al eg; **-.*..alc. rr,"eggs were then cleaned and incubated with apparently nilrn"i 
"gg;--;angincubatioq eggs which failed to develop were opened ar,d the contents examrned.

fLi"^^:f:f:, 
hatching date. rhose eggs whicir failed to hatch were also openeoano rne condrtron of the embryo recorded. All live hatchlings were also checked forabnormalities-

J{at:llinSs with only minor defects were housed with the rest of their clutch. Livehatchlings with gross malformations and little chance ofru.riJ *i." 
""tf,an"""0.Specimens to be kept for frture reference were injecled with and then stored in l0.Zformalin. These were placed on display in the r". ;, t"U.fil"int.

-nl::8lT,lr 
were raken by the Aurhor using a Canon AEI program camera with avanety ot tenses ard mjcroscope attachmenls.

Results

Eggs with fie following anomalies were observed:_
soft-shells; panial shell formationi no shell (ie. rnembrane only); additional calcareousprotruslons on the enlemal surface of the shell (le. pimpling); under_ or over_sizedeggs; eggs ofdeformed shape with incomplete sealing (fnie tj. 

'

Embryo! and hrtchting! with the following deformities were observed:_r abnormally large yolk sac (plate 2)
. dizySotic rwins (plates 3 and 4)
. malformed tails (plates 5 to lO)



. congenita! kyphoscoliosis (Plates ll 8nd 12)

. absence oftail Clates 13 to 16)

. shortened body, misaliged jaws, and bilateral anophthalmis (complete absence of

eyes) (Plates 17 and 18)
o microphthalmia (undersized eyes) (Plate 19)
o misaligned and/or reduced lower jaw (Plates 20 and 25)
. multiple abnormalities, no tail, reduced and/or misaligned upper jaw, anophthalmi4

exopithalmia (abno.mal protrusion of the eyebal) m:ning::Tepl:locele
(protrusion ofbrain through defect in the stu[), (Ptates 21 to 24, and 26 to 28)'

I)iscussiotr

Twinning was reported in C. niloliclrs (Blomberg 1979 cited in Frye,. l99l)'

Suggesti causes were sudden changes i[ incubation temperature,. alngmal

inoiation temperature, and occasioaal period of anoxia (oxygen darivatior) (Frye,

l99l). Varioui congenita.l deformities were reponed n C. nilotictts (Foggia 1987)

and were thought to be directly related to extreme incubation temperatures @ergusorq
1985 cited in Foggi4 1987).

Binh defects h A. mississippiensis were recorded by Ferguson (1989) and included

scoliosis, microphthalmii- anophthalmi4 hydrocephalus (accumulation of

cerebrospinal fluid on the brain) and incomplete twinning. Causes ofthe defects wer€

breedingage of female (very old or very young), maternal diet, egg incubation at the

extr€me limits ofthe temperature range, and egg dehydration.

Kyphoscoliosis was recorded h C sianensis by Frye (1991) howwer it was not

known whether the deformities were genetic or acquired through environme al or

nutritional disturbances.

A wide range of congenital anomalies in Croedylus sp (C .ti@tr?'?si't, !'.foron+
and hybri<lsfwere reported by Youngprapako m et dl (1994)- These included- maxillo-

facial' maiformations, meningoencephaiocele, exophthalmia- microphthalmia'

anophthalmia, twinning and eggshell abnormalities. No causes of the defects in the

hatchlings were ,"po.t"d. Ho*"te., lack of dietary calcium and/or oviduct

abnormality in the laying adult vtas suggested as the possible causes of poor eggshell

fomation.

Egg, embryo and hatchling deformities in both C. poranrs zrld C' iohnstoni were

oGrued by WeUt and Manolis (1989) High incubation temperature-was cited as the

cause of spinal abnormalities, strongly coiled tails. sku[ malformations, and
protruding lower jaws.
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In this study, low levels ofcalcium itr the breeding fernales, diets were thought to have
cau.sed the faulty egg formation reported herc. Mdition of calcium di-phosphate and
shell grit to the mear rations of the females prior to the subsequent bieeding seasoo
atnost eliminated the production of malformed eggs.

Unscheduled high inqrbation temperatures for the 1990 a.d l99l breedinc s€asons
were assumed to be the cause ofthe enrbryo and hatchling deformities for thisc years.
Howev.er, T subsequent years different temperature ana mmiAty moniroring and
control methods were employed with fewer fluctuations in 1992 and none in 1993 or
1994. What then caused the deformities in embryos at|d hatchlings for thos€ ye3rs?
Wer€ they due to the breeders' ages? Was there a genaic factor? lVas overhcat rrg o,
gesiTatigl -oflhe eggs in the nesis prior to collection thc cause? Since not a[ cggs
from individual clutches were affected, perhaps none of these questioos will give the
answen. A proposed cause may be microbial contamination of the egg immediately
afte1 layng thus compromising the dweloping ernbryo and causiag abnormalitres as
depicted in the following plares.
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List of photographs ured on post€r.

Platc I Infenile malformed eggs, incompletely sealed and leaking albume4 highly
susceptible to microbial attack.

Platc2 Abnormally large yolk sacs in both hatchlings, anophthalmia (complete
absence of eyes) and meningoencephalocele (protrusion ofbrain through def€ct in the
skull) in the hatchling to the left.

Plate 3 Dizygotic twins at hatching (separate yolk sacs).

Plrte 4 Dizfgotic twins from Plate 3 shortly after hatchin& the larger survived for
three months, the smaller survived for ten days.

Platc 5 Permanenrly coiled tail, live hatctrling.

Plate 6 Permanently curled tail, live hatchling.

Platc 7 Permanently curled tail, live hatchling.

Plrtc 8 Permanently kinked tail, live hatchling (scale in cm).

Platc 9 Shonened and reduced thickress tail, at hatching.

Plate l0 Hatchling from Plate 9, 2 months later with normal hatchling.

Plate ll Congenital klphoscoliosis (cuwature oflhe spine with accompaning
hump), live hatchling.

Platc 12 Hatcl ing liom Plate 11, several months later.

Platc 13 Absence oftail.

Plate l4 Absence oftail, live hatch.

Plate 15 Absence oftail.

Plate 16 Absence of tail, ventral vievr' of hatcl ing in Plate 15.
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Plate 17 Shortened body, misalignedjaws, and bilateral anophthalmia, live hatch.

Phtc 18 Hatchling from plate 17, survived for 5 months.

Plate 19 Microphthalmia (undersized eyes) and shortened lowerjaw, live hatch.

Platc 20 Reduced lower jaw (scale in mrn).

:]::.",1t^,_yli!!: 
abnormatities,. no rait. reduced and misatigned upper jaq

anopnthallrua, meningoencephalocele (scale in cm).

Plate 22 Close-up ofhatchling from plate 21.

Plate 23 Ventral view ofhatchling from plat e 2l and 22.

l?,,:-]1 
M:[tlb. abnormalities, rlfuced upper jurr, anophrhajmi4menngoencephalocele, abnormally large yolr sac.

1,11-1t ,,,*r"tt"O and reduced lower jaw, exophthalmia (abnorma.l prorusion ofrne eveoal l

Plate 26 Incompletely sealed skull (scale in cm).

Plate 27 - Multiple abnomalities, reduced and misaligned upper iaw' anoDhthaLniaand exophthalmiq meningoencephalocele (scat. in crni.- 
--

Plate 28 Close-up ofhatchling from plate 27, left and right views.
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""t"t*iles 

kePt at suboPtinaL

F fl Huchzerfleyer
P O Box 12499, Onderstepoort '  0 l l0 '  Souttr  Atrrca

Introduction
; i ; i f i f i - ; ;y are porkl lothermic, crocodi les !rv.  to naintain a constanE

core iemper'arure . or .pe,?.,':.i;it-- .3rc.".,it:r,. 
;,.lii$.. lT=.n"ll

thermorequlatory behavtour makln
h a b i r a t . I n t h e w i l o l n e . o ^ p o n J " G - o i t h e s 6 r e m p e r a t u r e g r a d i e n L s a r e

:*;i:#"lhx"ft-1"'*":*l::ts;i1iJ::'..."s.".'.::""t"".'txl*"".l3ltl!
aDoroDriate spot where .o '"tm 

"o. ' io 
t; i ;";-"t i" maintain the achieved

ti iroerature. 1t is believed tn"i r i i" i i -  '  ' i i " tat ron f-ron the skin to the

;;i:il i -;;;".F G'," ea to. e.'tra""o :??"t iT .';"tJ.'J5*"*.'i3""l1ilit !'i3and that the f low of bloocl  to t l
l ry ing to conserve neaE.

Farned croco.Iiles are.either !9PL?: iil?'r1;'fi,ir"i"t'.1":lxttu;enln1t"i':si+32C or are exPosed to tenPerat
l inrted scope tor benavroura'  rneim&egulal ion In the lat ter case lheY are

kept eittrei in outdoor ."s1..'.*;l'l'd.".1;t;i,I"J""i?r'"L.t"'":t"'."".'"".'."' "
in 'a poorly insulated bui lding \ t

The smatler lhe crocod! le,  the poorer rs lLs surface to- nass rat io '

Therefore, snalrer or yo,t,,g"l: (]to"'o-d-i_;_" 
"it 

toit pto"t to be affected bv

ra"!is" tit"rrnic conditions than adult ones'

o n ' d o s t f a r n s t h e h a t c h ] i n g s a r e p a m p e f e d . T h u s a t - i s t h e j u v e n i l e s . v ' h i c h
also reguire more space."" t" t t : l t ' i t "" 'ut f ieved- to be qurte har-d-y '  that are

] ikely to be kep! l rnoer t ." t  
" i i " i - ' ta-t i i  

londit ions 
-and 

consequent lv to

suffer f ron lenperature proDlems '

B, i" t"?". t11t=t. t ' .  where juvenrre NiLe crocodires ' / rere keP!.-under such

adverse condit ions, belween- d i rr i i -  
-  

soi-- ' i r  t \ :  an- i1ra. l -s.  -  ge:eroDed a

dermati t is towards Lne 
", ,o 

o'  
" 'nt"_i ]  

This derma!i t is af tected nainlv the

v e n t r a r s k i n a n d w a s c b a r a c t e r i ; ; ; ' ; v - ; ' " " i t l e s l o n s b e l w e € n - J h e s c a l e s;;;i-;.;; eatrns -i nto 1"" .*1";;:il'lY'-t#'.1'"i.f "$"*';';fr:;.":3$'i;
colou!.  Because of the brounlsn
suspected them to be Pox reslons'

Histopalhologrcal ly tnere was a deslruct l 'on of the eprdermis'^-the crusts

:::fi:;:?::*.;'::$..;::"i"'ii ;'.r[:'-'- ,l?il"'1Ti'.'"ii: #:':""::'""3:
in the epidermis ce11s.

B a c t e r i a l c u l t u r e p r o d u c . e c | d v e r y l d ' q e v a r l e t y o f n o n p a l h o q e n l c ,
ootent ialrv pathogenrc ano Knoun;; ih()st t t ;  bacterr j '  Lvpicat lv in mixed

aulture f ion single specimens '

After correction of the thermlc envl.ronmental. cond i t ions t-h-e'l es,ions healed

s]ow]v wlthour Lhe need ro t t t t ; ;  i ;  in ant:bacterral  l reaEment Ho ever '

f i ; ; ; ' " ; ; ' ; -  a;" i ;ncv tor scars to lema'n vlsrbre'

h*k:l*".":tt*:ffijtli;'i ,x'!"'::?:i:l-i:'..1'iii.:'3""'":J"'"'""x?""^:ii
:iti i:xSt". ig:l**,;in,.i#","... t"tll,t"-,u,1*t." $J'i$'::
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infec! the ninor wounds.

A! const-ant l rarm temperatures the defenses of crocodi les easi ly overcone
ll!1. -_1il9"t-r-."it, but when in cold or repeatedry cold (ftucruating)
conolErons. Ene. btood suppty to the skin is chroniCal ly reduced and the
:TTYI: , :y"! . . r  is thernical ly compronised as weII ,  the bicter ia can gain arooEnorct and chronic-,  scarr ing ]esions result .  Bowever,  the crusts onrnese resr.ons are much l ighter rn colou! and larger o! nola conf luent thanEnose r-ound r,n pox in NiIe crocodifes (Huch;eflneyer, Huchzermeyer &

Even in welI rnsulated and fuLly environnentalty control led houses athernograd.ient can be offered to uie crocodiles bv ireallnq lhtiir to ,:acor-even-+35c-and bringing in the water at a towe'r terptiit"i: or Uetreen+zJc anq +Joc-

References
H u c h z e r m e y e r ,  F . ! r - .  K . D . A .  H u c h z e r n e y e r  a n d  J . F .  p u t t e r i l t .  1 9 9 1 .ooserva!1ons on a f ietd ouEbreak of pox vrrus infect ion in young NiIecrocodi les {c.ocodyius ni lot icDsr.  JI  S. Afr .  vet.  Ass.,  62. 2i_2g.

As this conditron rs typlcal ly seen at the end of
Eemperature control ,  the tern "winter sores' ,  was

winter on farms with Door
chosen for thrs typ; of
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poliartfitis asociada a micoplasma en cocodrilos de criadero (oocodylus 'rilocolus)'

Se transmite verticalmente?

K. Mohan r, C-M. Foggin2, P. Muvavarirwat y I Hon''viill'?

r-Facultad de Ciencias Veterinarias

Universidad de Zimbabwe

P O Box MP167

Harare, Zimbabwe

2-Laboratorio de Investigaciones Veterinarias

Causeway, P O. Box CY55l'

Harare, Zimbabwe

Resume:-.
Por primera vez hemos informado acerca de brotes de poliartritis asociada a

micoplasma en cocodrilos en cautiverio de diversos criaderos en zimbabwe'

Reprodujimos la enfermedad experimentalmente en cocodrilos de 1 a 3 anos Sin embargo

la fuente y modo natural de transmision no pudieron ser identificados (Mohan et-al '

1995). Al principio, los criadores pensaron que la fuente de la enfermedad erafl las aves

de corral y los menudos con que se alimentaba a los cocodrilos; pero en los cultivos no

parecia estar entre los micoplasmas conocidos de las aves de corral y los menudos- Una

caracterizacion mas amplia de los animales aisaldos €n el instituto para microbiologia de la

escuelaveterinariadehanoverhaconfirmadoquelosmismospertenecenaunanueva

especie (Kirchhoff,1995). Y lo que es aun mas importante, recientemente se han

registrado brotes similares en Israel Los cultivos portaban similitudes en los fenotipos

con las cadenas de Zimbabwe (Levisohn, 1995)'

Para poder identificar el modo natural de transmision, intentamos la ttansmision

exp€rimental de la enfermedad a traves un contacto cercano entre los cocodnlos

infectadosexperimentalmente(dela3anos)ylosaparenteme[tesanos(dela3anos)'

Nuestrcs intentos no tuvieron exito, a pesaa de que tanto a los cocodrilos sanos como a

los enfermos se los mantuvo durante 12 semanas en una misma pilet4 la posibilidad de

que esta enfermedad se transmita ve.ticalmente como la infeccion M galliseplicun y

meleagtidis en a'les de corral se discutieron en esta presentaclon

l,),1



Is ltycopra,ea-E-ssoct &ted PolvErhhritis in Far.'rred Crocodlres
(Crocodvlulg niloticuE ) a wert ic,allv Traneitted Disea.se t

N- Hoharlr .  t . : -H. FoBgin" .  I , -  l . luvavarir .war aDd .1, Honyvri f l "

t,tl-iver'si ty of Zinrbablre,

Cause!.,Ry P tl Bor. 1:ry551

Facul i : /  of  Vet-er ina|y l l : iEDce:
Ir  {r  Bon t tP1E?: Harare

Veierirlal'y Regearc.h Ialloralory:
Harare

t F l n ^ , t , , , - ; r ^ ^

l:)utbreaks of_ Fi]lyatbritis fr.or:r 3eweral r:r.ocod-i1e fat''ls affect.ine
on.ly tbe l'earing stock !,itb lrr4:(]rrj€I( r.r sp- 6s its etioLogy erere
reported for the l_iast kime fron Zilrbabere. T'l:e disease qras later
experil,}enEa]l.y reFroduced in Lrrocodiles of tbe same age elroups
(Hobsn et Rl- ,  1S195),  Tlre source of infect ion and natura. l  mode
of br '6t8lr ission cou]d not he ident i f ied. Wlth a vierr  to
under'stand the natur6.l $cde of tranEttrliLrsion rre atternpted ,o
bra,)sal i t  the disease throu€i c lose contalr t  l - retween e, laFerimential ly
infected aDd apparent l .y healthy crocodi les, Results of this
study anc.r the Fosl3ibi l i t ies tha: thi ! t  disease might be l .eDtical1y
trar isrr i t ted are being reL\-r . ied in this l --aper.

| later ials aFd Xe:hods

I letai ls Li f  a. t_fected far ' ta -  di5ea5e |})aD.i feBtat ions. Fathology.
technique oi  isol .at ion and character isat ion of the isolatea have
already been repo.ted (Uohan et al . - .  19951- si- ' l  crococl i les (1-
3yt '3 ofd )  were selected fra1l) !  3 Fart icular farm which had not
reported the llrt.1'rJ-r-qaxr - asssc:iaied d-isease- These anill)a.l.s r{rere
left  under obaer ' /at ion in the r : : rocodi le l tni t  Lrf  tbe Veter inary
ReseRrch l,aboratofy .for four rreeks- Nasal swabs froDr all the si-':
were cu.l.f,ufed ior lftir:r:r..J.e--ra,.E aDd ,-rther FatbogeniL_ 3eroblc
bacter ia at inteavals of ! r , ro ereeks. fol lowing the ; : rL.cedure
ciesc. ibed Rarl ier '  ( l lohan et a] , .  19515)- : Ib*se aDi l l la ls were aLso
obse.rved fot '  l ] l iDical  s iens of arthr i t is or any other cl isease-
Aft€r havirrg been found f fRe fcr i / r ,copJa-:qra and any irotFnt ial l \ '
Fatbogenic bacter ia.  four- of  tb6se were infe(-ted intra
Feri tonealfy each lr i  tb i : -5$l  of  48 hrs. old broth gr 'owJr ! :ul ture
comFrising 6x10€t *FLl,6r l  of  g f ia l . t l  isolate i l r  i ts second
sul)cul tur ia- The l_our i r loculatet l  aniolals aDd the tw'r  healthv ones
-shared the sat l6 ssFecial ly dei ignad reariDg [ 'onds (FoSEain Et .1] , .
1988) fo: '  16 wee}s under observat iot l -  Weelr]y F):aln. i rrar lons !or '
falreDesF . :nd sj .gns of arthr i t is l reFe Llarr ied out.  Aninals whiL:h
shorreal la,)eneas arrd,/or ssrol len joints l reDe coDsit le! 'ed tLi  have
picked ulr  tbe infFct. ion- l - iynovial  e,rudate fro,n affel : ted . jLr ints
lrae cu-]tursd .r-or IJ!{1r.'J-"-+o|a and aer.obic FathoEienil: Iiacteria (vjde
suFrai-  Gi6lrsa stai | led sl lears | l f  tha ej"udaEe were also eramineC
for dhfaplvdia aDd Rickektsia- {he of the infected ar iDa. ls e\t i th
setol let  jo i , l ts rras euthaDi.Bed iwelve qreeks Fost- infect ion and
aitetl)EtB made to reiBolate ,ryrr-'$t-'rasrr." f!'o') hear't-blDotl. spleen.
fungs an. l  synovial  e, tudate.

2t9



Neithet '  j ' r t ! .e lnf f i  Dor anv FotEDtjal lv Fat irDgenic Llalr t6r ia coulLl

L" 
"..,f 

t.,"-*a 
-trora 

the Dasal swalrs +-f ihe si:': aiimals Frior t:

inr_.. . t i . . .n- Tw!1 of the infectsi l  a, ! i l ta13 de! 'efop6d lamettess three

rte€klr F.3t- iDfectjiort ' !)tr96!)eDi of these eras E:hara'--- te!'i sed with

,-tragsing af bbe liltbE wherl nade t$ |,lo!'€ +n the ground- outside the

;...;r;";.;" - The jointel !--f the affectsd liobs draduaflv develorrer-l

s!re11ing. rxore i:t'ollounced -in ihe rFar 'rrlklFs- ThE thi l.tt cn_'

discerDErl  l3r lBDesP aDd 3r,r€11ir l€ of I ' igh!:  FhLlt l ]der ' io int .  : r1r l r te 'EJrs

posi: infect- ion l rhi fe the foui ' th infected' ! 'ocodi le. . t leveloFed
l.r.iDil-il. :llanifestations ,)rr're 

"!'eekt3 
Fo3!- irrfection -- !1vca-Elagtle

but- n.J ct,her 'arts:lP'r^itt ttae ]r.ei,.s'tLalei t'r'rn j:he g\dollen 'ioints of

^if it" i"t 
" 

arrimrrls- 'fl\e ).itzeaet! nanifeetatir_'ns graduallv

tatete.l .rll br$' swellin€: i1 e..'-'.|te of t|.e affect-ed J'Jinte pereieted

r)eer,ile zl:aence .rf lBmenege- The tl..'-' irnint'eci'er-I incontacts

ehr:rred nr.., sig:19 .ri La'ieneE,e or arrv ol'|re}' rlie4"Be throughout 16

rreeke 
- 

!,eri.rd rrt' ritrse?vatiot!-

When '"hE l.rur'.-h int'ecte..l ani.(s L l|rzs eact\trced L4 r'eeks T'oei-

infe.-:t,irrn Nvc.o'3ll.lljma cr)]|].l 5e ceieoLateA rjnlv frr-'m t',he affec'-ed

. jojr l , i .s btr t  :he l :uf ture f l 'cm heer ' t -bfoot i '  spleen and fungs could

vi" ja 
""  

ba!- t .er i3 -  Tbe sr lears oi_ bbe ayDo"' ia l  e '{udate ! . 'ePe a15o

ioun.i tc, be ,re€rat-ive foi Orlamxdi3 and &icleiigia '

Seve!'a.l asFe|:is of the l]Per r'i.iseaBe ' i*rri':rr''J'a_w,a - associated

Fol: /art)r l ' i t . is b3ve l lest l  i r rvest igated: the et i l - ' -1ogv has been

i:Qnt_i .ruer i  .and the l i lsease Bxp_orimental fy reFroduced (yohan et

" i , -  
fSS,Sf -  E pef imentaf t l ' ia ls r" i tb au alum FreciFi tated

,/a! :c i ie l lave gi ' ren encouragitrg resuft '5 ( ! 'obat et '  a l- '  1996)-

Neverthples3. Ehe source of iDfect ion anri  morle of t ranstr ts3ron

in l rature ret laiDed elusive. Tl le isofabes bave been charact 'ertsecl

i r)  Lletai l  a ' , )d assi8ned to 3 Deer l3[ 'e(r ie:3 : /et  t i !  be ] ]at l ted'  eco]Lrev

of whir :b i : :  not ] : r ]own ( ] l i rchhoif .  1€'$t i l -  n)ese information ha're

br ' l iught.  .ut  evi , ' iencs thst" thF disease nigl t t  be nat ive to

.-r ' r tc_odt le. .  aDd the earl ier Dot iLrD of t l le fa ' | ' )ers to i tcr imate the

i . ." i  i ' : i ' -  
"" . r  

gost of fals fed to the crocodifes as the source lr f

infei t ioD lacked scient i f ic e ' / idence -

X D o w i n g  t b a t  a n v  i n f e c t i o n  s F r e a d s  e i t h e r  v e r t i c a l l v .  D r .  l a t e r a l l v

(contact- l  t l r  bot)r ,  t re mounte.. i  t .h is studv to establ ish tbe lateral

Ir .de .r f  t -r 'anso: issioD by clDse cont-acb- Tbe iDcl lbat j  on Feriocl

atr)ong tbF exFr.r idental  fy i r ) fected aniDals r .anEied fr .olr  4-g t teeks '

Vie tierefore e.xLroseal the healthv wi t-b the diseaFed crocodiles in

the rat io of 1:3 for a periDd of 16 e'Fek!:  to insure a sustralneq

and inteni-r iva l rot l tact.  IbsFit .e thiB lL 'DE 3nd sustainecl  e-\ iFost l r?

tbe disease coul.l not be transDitted' lJl'r'dr'_i -r_s''e rehalned

conf jned to the ioint  xar:s iol losirg i r) f€l : t ioni  Deither the

v. i=ire|al  $rgar]3 nor the beart  bfoorl  was fouDd to be infected-

i :""*"" i i "" i i t .  the Fossibi l i t ies of Ll issemirrat ion of the

ir : feci ious acent to ott ts ide environ. a Prerequidi ts-to lateral

"p""*a "" ' i ,*" t :  
r 'e lrote, F-,rPerietental  evide.: lce tbus rul63 out the

Fossibi l i iv L-f  the dir€ase tBiDgi t ransmit ted tbrough close

Jllrl



Ver+-)-.:.tL no.le .rf Lr'atlsmissi.rn nr:rr. lemeins +"'-r l''e in'estlgalerl a3

the .ri,her met-tr.i.] oi 4,Eearf .'\l -hie '-lisetee in nature'

Wide eTirez-d lE.evale3.ce.rf f:otY:rt-hraLis l:t Zilobabwe. B-n'-I ao euch'
'nic,r.,l' i'r, licur,h At'rica I P.']chzer, ne:ter. 1995 i is difjicul+- i'c

"t:,i".irt- 
Ttre :a!!rers in Zirrtr/,ltre havr ar'orL3--e'l i'he manzrgement-

)ii uxeerline. ;,r,ecticee .rf ihe :l.rrrt.h A{r1r--arle; '-h'e sttciee beiIlg

cormercral lye:<:, Ioi ter la!r . l ihe' ] iseaseel€r:+-t4 ' id l lLaE'I 'er l f j lobet"he
saie t g.-)ggr , ftB?, 199?)- NP-verthelese. *-.I..e Zin*)ab1,?f,.l!. fElrmers'

i:esiaae rai"ing htt.:hlingg t'ro:ft th.eir ]-'ree'-liYtg s'L'''cV' 4|ao ':oLLe':-'

eggs tr( , ,^ ' t i l r l l i le l ' -o laise hat,chl inge 1 Frggin'  199,2 )  '  whereae

fhe li.rui: l'. Alficane clo nnt, :)o eo (Hur-haermeyer' 1995)' Havins

i.tftta"t",l +-le eEgs fr.r& wil.-llit" the larmtre do r.ot' 1)ee /3 lllarker

t-o irlent if:r' t,he hatchlings .rriginaiing tr'-'m !"ildliie.ar'd t'hoee

irom inbred ettrck. (bul . . l  l -he eggs (:oL\ect 'ed fr ' r rn wi ldl i fe be

].:aiier:r,er)'l We have altear]v commence<-L lnvee+-igatlone in t-hie

r-lirecti.rn -

A new diDEn:: . ion qo the eFi ( ie.Jl ] i  Lr I  l rgy Fi  f ,hi : , r  dissa:=e has been

added ' r i th the r 'e! :€Dt rePor ' :  f r ' ;D 1-rrael $l  isolat ion ' f

^! i ; ; r j "**:r imi lal  to the 3ir  - 'a lrwear:  l r t r ' 'a i r l t  :nd r :}r fanv' l ia from

._"""* of  Polyarthr i t is i l }  fa! ' ! ted nror: l : .d i le (Lef isohn' 1995i '

llhtarrr'rdia 1a;: been incriDated irr SQurh 'At-t'ir:a and Zimbabwe in

"." . ," i r tg 
h"t ," t i t := in crDcodi les l tatrhl ings and yearl inFs

( Huchse rme:. 'er.  e:  a. t .  1994 )

Alth! .uEh we bave not Lreen sblF tr$ ' - l | inf i : '  lhat this diseast i5

"eel 
i " i "" ,ni  t tea l rut  the L-r* l  inr. i rar ' ! '  rss '-r l l5 ' - r f  inveEtigat ion

,ui;S".t .l't"t thi3 ,t .:drr-l-erdt -" -iDfectioD ight be tranFDitting in

naiire f ite :sooe of the avi*-r -dl't..ai.q-'rrr.r 5E - wh j.ch are known for

irans$vs| iar ' ,  : rat ts,) issi$,1 3n. i  the Fos6ibi l i t ies that eggs

col1er: tecl  f ro,n ei i l t i f i fe t l ig}t  t re the rr : t ru ' ! |e of i ts sPread t_o

lronDre!'|r.ial iar'ltF a:artnot r--te ruled out'

1.  FogEi in.  i : : -y- (  1gB7 ):  I l . iseases . i rd t i i l3ehse control  on

.-r,-ic.r.lile-. aa!' 13 irr Z.imbibe,e - Ir: llilttlife Uinng€nel]l
, : : r | . r l :Ladi les,1Dc a,Ll- iga-t-ar: I  Ed, r : : - .1- l l .  wel-- l r  l i  4! .  5ur lev

?ee:t i .  & : ;ou:3. Harale- Pfr  i ' r51-36:.

! i -  F o a a i n .  r - : - ! r - .  J '  R o g e r s  a n d  . l -  H u t i o t l  l 1 g B 8 ) -  T h e  e f f e c t

..f i."tp"rat,.,"" and <lie-t oD t-he growth '1Dd disPaee. in farmed

Nile r : : ;ocodi les- Pro,:eeding3 .- t i  th* Slth WorJt iD€: | leet ing of

the l l raco,- i i1e SErec. iaf i : r t '  ' - i , -311p 1 1'3plr 'a Ne!,  6lr inea: FF 164

! 7 t ) .

: i .  F a , s d i n .  t : : . ! r . .  t t 9 S l 3 ) :  I i i - ' e a s E l 3  | ' . f  f 3 r e l e d  c r l : - c o d i l e s -  1 n :
-' 

fl"rtit'"..i. oi {:rtrt:trdiles Far.l)ins Ed: r:' A-' S'nith and 'l'

t1""1"- The l--roc.ral f  ia.n Sto.Jr ' ; t t -"- t t  of  l l ' rDt 'hern Afr ica'

South Atr ica -  t , r '  !07-L4(l ' .

4- F{uch?erne:.er,  F.W-. t l -H. i ;err- iee '  : l - t ' ! '  F- 'gain'  K'D'A'- '  
f t ' t . i , t ta*tver ' ln. l  t . t ; -  Li&r 'er (  1994) '  Her 'at i t ' ie in farme' l

h€.ichIing N:Ie crocotiilee due -"'r r- trlP-:nvr-liB,1 irlieciion'

. I  56r ' t ,h &[E,.  Vat -  Aee.Jir , .  ,5]  : ()- : : .

J0l



5. Huchae!'meyer. tr.W., I  l9g5 ). t-hl lubl ishe.j . lata-

7 -

B.

9 -

{ j . Kirchhotf, H. { l99i j}- t jnI 'rbl}ghed . irtE..

tevisohn, rl-. I L995 t t-tnr'ur I isherl .lzt,a-

Mohan, K., l l -H-, F.Jggin. P- tf trvavarifra, ,1. Hontrr l l l  and A-
Pav.anr-liwa- (1995): l,I',rcr-':'I&sdta -'43eo.j\4led. Ir]lyE.rihrit-is
in tarllred eFocodiles ( llr.rc.rd.rlrr€ nilotlcus) in Zimbabwe.
{lhrleret- - ,1, !{a.i, Ee-g, 6il: 45-{9 -

Hohan, K-, ( l .M- Focgin, P- tfuvav4rirsa and J- Horurrl11
{199fi):  Ey.r 'eEinenta.l  tr irr l  wiih an 4luri l ,recipi iated
vaccine againsi, tfuc.Jr'Lasma - associ4i.ed fflyarthritie in
farmeri !:roL-Ddiles ( l:Ils$dxhE nil.iti(:us i - In pre[)arat-ion

J0?



Diseases of Juvenile Farmed Esturrinc Crocodilcs'
CtocodJtlu$ Potosus.

E M A Hibberd*, R J Pierce**, B D Ifi ll** and M A fely* rr

rBiolory Depatunent, Central Qu€enslald Unirctsity'
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ABSTRACT

A summary of necropsy examinations, histological findings and bacterial and fungal
isolations from 62 juvenile, famed crocodiles (Crocoatlls porovs) is described. Ill-
thrift, anorexi4 gum degeneration and skin ulcerations were the most frequendy
observed clinical signs. Necropsy findings included granulomatous masses in the

viscera.l organs and fibrinous exudates associated with the pericardium and pleura. The
bacterial pathogens most cornmonly isolated ftom werc Salmonella spp. urd
Prcvidencia rcttgeli. Fungsl isolates included Fusarixm sp, Penicillium spp. 8\d
Aspergillus spp. Superficial and deep mycoses, salmonellosis, pericarditis, hepatitis and
suspected stress related mortality were the most aommon diagnoses.

AIMS

To identi& the causa.l agents of diseases in jr*enile Crocodylxs Polos4t at a sub-
tropica.l commercial crocodile farm. The information obtained would enable the
farmer to modiry farm husbandry methods to reduce disegse morbidity and
monality, thereby increasing the numbers of healthy animals for skin and meat
production.

To add to the crocodilian disease database those causal pathogens which may have
not been previously reported.



INTRODUCTION

This applied research carries an economic aignificance to what is still a fledgling
Australian primary industry. Majo. losses ofjuveniles due to dis€ase cause financial
problems fot crocodile farmers (Lever, pers. comrn). This report repre,sents the
preliminary investigation ofmortalities in I high latitude docodile farm.

In 1980 Koonna Crocodile Farm was established as a cornnetcial enterprise near
Rockhampton on the Tropic ofCapricom. It consists of I 13 hectares ofmelaleuca and
eucalyptus open woodland, mangroves, mud flat"s and salt pans. The farm is bordered
by tidal creeks on thr€e sides, becoming 8n island with caus€way acc€ss at 4 metre
tides. Salt water used for adult and sub-adult lakes was pumped from the creeks at
high tide. Kooram is lhe most southerly crocodile farm in Australis and is on the
southem extremity of the estuarine crocodilesr natural east coast range. Because of
cold winters (rarye 5"C to 25'C) hatchlings and juveniles nnrst be kept indoors in a
heated environment. The farm was officially opened in l98l with nine crocodilcs.
Captive breeding on the farm commenced by 1985 with some mortality ofhatchlings in
1986. From then until 1990, hatchling and yearling losses continued to be a problem.
The major cause of mortality and mo.bidity was found to be systemic mycoses,
predominantly caused by the frngus Fusarium solani, an ubiquitous ftngus normally
only pathogenic to plant's. Losses of hatchlings up to age one y€ar had been in excess
offifty percent (J. Lever, pers. comm.).

This survey of diseases of juvenile farmed crocodiles was canied out duriag 1992,
1993, and 1994 in conjunction with a Master of Applied Science research program
(Hibberd, 1996) by the primary author at Central Queensland University. Information
on mycotic disease has been reported previously Slibberd and llanowe\ 1991, 1993;
Hibberd 19944 1994b, 1994c). A survey of abnormalities in eggs, embryos and
juvenile farmed C. porosas is the subject ofa poster at this me€ting.

Literature review

Reports of diseases of crocodilia[ species have been published by sweral authors.
Foggin (1987, 1992) reported a range of bacterial, fungal, viral and parasitological
infections in famed C. niloticlrs. Ifuchzermeyer and Agnagna (1992) described
parasites and patholory of Osteolaemts tehdspis which had been recently captured
f.om the wild. Jacobson (1989) reviewed viral, bacteria.l and fungal diseases as well as
parasitic infeclions of a range of crocodilian species, including American crocodiles
and afligators, gharials and muggers, caima4 and several Croedylus species. Frye
(1991) also reviewed crocodilian diseases (viral, bacterial, f.rngal and otherg in a
comprehensive text on captive reptilian husbandry.

Ratanakom (1993) reported the health problems of captive crocodiles in Thailand,
including congenital defects, non-infectious disease (metabolic disease and toxicosis),
and hfectious bacterial and fungal disease. Youngprapakom et 4i (1994) illustrated
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ard described a comprehensive range of dis€ases and abnormalities of crocodilian

;;;;ia.;;t;", 
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sio,',ensl.ia rylta. of these two species) in their colour
atlas-

Ladds and Sims (1990) inv€stigated diseases of caPtive C' parosus af.d C'

i*o"gri** in Papua New Guinea. The animals had been caught h the wild as

t at"trlings tlen helrt locally until transported to a commercial , 
farm 

. 
Bacterial

septicaJnia and coccidiosis were cotnmon as were parasitic infections Adaptatioa

faiure was also suggested to be a contributing factor to mortality ' Ladds et-al (1995)

reported the major diseases of captive C. porosus $d C noweguineae n Ilan 
1ey8 

to

bJ coccidiosis,- pentastomiasis, and bacterial pneumonia and sePticaemia Fugal

pi*.oni" uru" ttto teported. Multiple parasitism was the major cause of mortality in

ihe crocodiles which had been collected from the wild as hatct ings'

MeMlle (1993) reported parasitic, infectious (viral, bacterial, fungal). and nutritional

and othei diseases-diagnosed in farmed C Porcns afi C' johnsloni, in the.Northem

Territory of Australia. The most commonly identifed diseases were b'cterial hePatitis

and septicaemia, and superficial and deep mycoses.

Buenviaje et a/ (1994) investigated disease-husbandry associations in C.' p-orosus and

C. iohitoni from fotti farms in the Northern Territory and three farm: ln- g""Tl-d'
Au-stralia. Major disease ffndings were similat to those reported by Melvile (199t'

Minor diseases were probable adaptation failure and chronic infeaions of unkaown

cause. Itrghest mortality and diseaie occurrence werc highest during winter months

and in fains at greate; htitude. Parasitic infections were reported to be relatively

int"qu"nt. au"tJriar septicaemia and mycoses were becoming less comrnon where

anificial heating was provided.

A comprehensive literature suwey of fungal disease in all crocodilian species was

canied out by Hibberd (1996) as pan of an epidemiological investigation into a long

term and naj;r fungal disease-problem in C porosw at a Queensland crocodile farm'

METflODS AND MATERIALS

Clinical history 8trd grois etamination

Sixty two moribund or dead crocodiles with age range om newly hatched to two

years old were presented for post-mortem examination and disease diagnosis'

i,epresentative specimens had been selected from groups of animals exhititi(lg similar

clinical signs. Carcasses had usually been re&igerated from the time ofcollection at the

farm whi-ctr was approximately 40 km from the lsboratory' Live crocodiles were

euthamsed at the liboratory. Where possible carcasses were weighed and the snout-

vent length measured. Year and clutih of origin were recorded from the identifying



pattem ofremoved tail scutes. Pdor history and time ofdeatlq ifknown, was recorded.
Ary extemal signs of disease were noted. Observations of internal pathologicat
changes were also recorded dudng the post-mortem examinations.

HistoloS.

Tissue for histological examination was fixed h l0% butrered nqltral formalirl
processed to parafin embedding and sectioned at 5p. Sections were routinely stained
with haematoxylin and eosin. Grocott's Methemmine Silver (GMS) stain was
performed for the detection of frngi, and basteria were detected using either the
modified Brown and Brerm or Churukiaa and Schenk Drocedures.

Bacteriologf

Bacteriological .cultures were incubated at 3?"C on Sh€€p Blood Agar. Bacteria were
id€ntified using standard techniques and confirmed with the Mcrobact compurer
identification system. Salmonella species were cultured at 37oC on a variety of media
(Blood Agar, MacConkey's Agar, Xylose Lysine Desorycholate Agar and
Tetrathionale Enrichment Broth) and were serotyped at the Institute of Medical and
Veterinary Science, Melaide.

Mycolog/

Mycological cultures were incubated at 28oC on Sabauroud's Dextrose Agar for two
weeks and identified at the Animal Research Institute, Yeerongpilly.

Other invcstigstiotls

Vral and parasitological infections were rot investigated in this study. Biochemical
and haematological studies were specifically carried out for a separate research
program and results have been reported elsewhere (Hibberd, 1996).

RESULTS

Sixty-two animals in the following age groups were examined:- newly hatched (3),
one to six months (26), seven to twelve months (12), thineen to eighteen months
(18), nineteen to twenty four months (l) and twenty-four to thifty months (2).
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Clioical history

Moribund animals preserted for clinical and post mortem examir8tion had one ot more
ofthe following clinical signs:- lethargy, depressio4 ataxi4 poor response to stimuli,
panial paralysiJ ofthe limbs, body tremors, abnormal head inclination and ulceration of
the gums. limbs and ventral abdominal skin.

Gro$ samination

The most frequently observed external abnormality was ulceBtion ofthe skin betw€en
the scales ofthe ventral abdomen. Abrasions and ulcerations ofthe digits was collutron
in more severe cases with exensive changes occlning between the leg and body wall.

Some animals had no significant gross abnorma.lities. The s€verity of intemal
abnormalities varied from a mild excess of turbid fluid in the pericardium and/or
abdominal cavity to severely alfected cases with up to te4 white caseoN masseg
(l.scm diameter) scattered throughout the liver, kidney, spleeq lung snd other tissues.
Post-mortem decomposition was common in carcases delivered more than six hours
affer being found dead. The actual post-mortem interval was most likely considerably
longer as most deaths occurred during the night.

Histological eramination

Severely a.ffected livers with large granulomas had extensive lecrosis with large
aumbers of branching, septate, fungal hlphae surrounded by a gtanulomalous
response. Similar changes were found in the splee4 kidn€y and lung.

The least severe changes in the skin appeared between the scale marghs as ctusted
abrasions and ulcerations. Fungal h!?hae were located between layers of panially

exfoliated epithelium. Severe ulceration ofthe gum mucosa around the teeth extended
to deeper necrosis and gralulomatous inflammalion- Branching septate, fungal,
hyphae were common throughout the necrotic debris and the adjacent epidermal
layers.

Pleuritis and a moderate to severe epicarditis was seen in some younger animals (four
to six months). Fibrinous pericarditis was common in more severely afected cases.

J07



Bscteriolos/

All bacterial isolations associated with a suspected or confrmed diagnosis are listed in
Table l. Bacteria were most corffnonly isolated from the liver (8), lung (6) and heart
(5). Bacterial isolations oacurred most frequently in the age groups one to six months
(18), and thirteen to eighteen months (lO).

...-q!99iis No. ofisolates
Salmonella t]?himurium
Salmonella spp.
Salrnonella joharmesburg
Providencia rettgeri
Edwardsiella sp.
Morganella morganii
Enterobacter agglomerans
Pasteurella multocida
?seudomonas sp.

I
l0
2
2
I
I
I

Table 1: Frequency and species ofbacteria isolated fromjuvenile crocodiles

Mycolog,

All frngal isolations associated with suspected or confirmed diagnoses are listed in
Table 2. Fungi were most commor y isolated from skin (17), gum and tooth (10) ad
liver (10). Fungal isolates occuned most frequently in the age groups thirte€n to
eighteen months (25), and seven to twelve months (15). However, fiingi rvere isolated
from at least one animal in each age group fiom newly hatched to two year old.

Species No. ofisolates
Fusarium sp.
Penicillium sp.
Paecilomyces sp.
Aspergillus niger
Aspergillus flaws
Aspergillus versicolor
Geotrichum candidum

,qgllrighum sp.

24
9
5

2
2

2

Trble 2: Frequency and species off.rngi isolated from juvenile crocodiles.
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Diseaser diagnosed

Table 3 lists the range of conditions diagnosed in the 62 animals. Each animal may
have more lhan one diagnosis.

Diagnosis Number
Congenital Abnormality
Conjunctivitis
Dermatitis
Epica.ditis
Fungal Graauloma
Hatching Aboormality
Hepafiris
Hypoglycaemia
Nephritis
Pericarditis
Pleurisy
Pleurop.!eumonia
Pneumonia
Polyserositis
Retained Yolk Sac
Salmonellosis
Septicaemia
Skeleral Muscle Myositis
Splenitis
Stress Related Monality

)
2
20
6

3
8
a
3

2
I
5
I
I
5
I
I
3
9

Tablc 3: Frequency ofall diagnoses made onjuvenile crocodiles.

DISCUSSION

Animal deaths usually occuned during the night. Carcases collected during the 6 am
daily insp€ctiol often showed most severe autolysis when presented for necropsy
during the affernoon. Prolonged exposure to the heated environment (32"C)
exacerbated the post mortem changes. Severely autolys€d carcases were unsuitable
for histological or bactedal examination.

On this farm all crocodiles up to the age of two years were housed in heited, itdoor
pens with heated water supply. Indoor air and water tempeatures were normally
regulated to 32oC- Due to this heated environment, ternperature str€ss was not a
normal occurrence. However, two major episodes of high stress-related
mortality/morbidity were suspected in cases where no bacterial or fungal disease could
be identified. One episode conesponded to a short period of heating malfunctions in
one indoor facility when air ard water heate$ failcd coacurrendy. For sevenl dayg
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indoor air temperature dropped to overnight minima of -26"C (external air
temperature ovemight minima in the range 4-13"C). Ambie temp€nture ofunhested
wat€r at entry to the pens dropped to -l3oc. Forty anima.ls died in the subsequent
weelq all withour extemal signs of disease. Nine representative animals from that
group were necropsied. A similar situation occlrred to a less€r extent during and
subsequent to a heat wave when indoor air temperatures reached approximat€ly forty
degiees without use ofheating devices.

Temperature and its efect on disease in farmed C. niloticlts hasbeen demonstrated by
Foggjn et al (1988) and indicated as being a contributing factor to dissse by
Bue\iaje et al (1994) and Melville ( I 993).

Other stresses on the animals were reduced over the survey period during conqtrent
fungal dis€ase investigations Qlibberd, 1996). Changes which rnarkedly reduced the
incidence of fungal disease included:- sourcing a more consistent food supply ard the
regular addition of food supplements to eliminate nutritional stress; a reduclion rn
animal numbers in each pen to reduce possible density stress; provision of additional
covercd retleats in each pen and regular grading ofanimals according to size to avoid
soclal sresses_

Bacterial infection in eggs at the time of deposition may be one of the sources of
hatchling infections, as a.e environmental contaminants affe. hatching. Washing and
disinfecting eggs prior to artificial incubation has reduc€d the incidence of fungal
infeaions in both embryos and hatchlings on this farm (Hibberd, 1996).

Environrnental sampling ofpen water, food preparation implemerts, stonge and work
areas during a period of low hygiene isolated five Salnohellq species. Increased
standards ofhygiene and changes to the cleaning regime were put into efect to reduce
or eliminate possible infections lrom these sources_

This report represents the preliminary investigation of mona.lities in a high latitude
crocodile farm Funher research is required to confirm the association of firngal and
bacterial isolates with histological changes where the post-monem interval is reduced.
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Research on Juvenile Farmed Salt\yater Crocodiles

Bob Mayer and Steve Peucker

Queensland Departrnent of Primary Indusfies
PO Box 1085, Townsville, Queensland 4810 Ausnalia

The Queensland Deparnnent of Primary Industries (QDPI) ertablished a research facility
in Townsville in late 1993 to investigate the effects of envionment and nuhition on
farmed saltwater crocodiles fiom hatching to one yqr of age. Plans are currendy
underway to constnrct a second facility in which research on 'grcwer' crocodiles (one
year to slaughter size) can be conducted. The aim of this paper is to present an
abbreviated outline of major research projects carried out to date. Each year QDPI will
publilh a "Crocodile Research Bulletin" containing full scientific details of the research
carried out at Townsville. Please contact the authors at the above address if you would
like to be put on the mailing list for this publication. It should be noted that the dfust of
our research relates to cornrnercial farming applications for C. porosrs.

INTRODUCTION

Tours of cornmercial crocodile farms in the 2 main farming areas in Australia,
Queensland and the Northern Teritory, indicated that farming practices varied
considerably in ierms of eovironrnental conditioru provided for the animals, management
practices, and diets used. About the only commonly adopted practices were providing
32oC water in juveni.le crocodile growing tanks and use of mixtures of red meat, chicken
heads ard vitamin/mineral supplements for diets. Many farms have access to meat from
wild animals (horse, pig, kangaroo, donkey) but some of these souces are dwindling or
are becoming more expensive to buy. Industy recognises the need to develop a dry
food pellet for C. porosrs to
. reduce direct feed costs
. eliminate the need for costly freezer stomge of meat
. enable precise dietary re4uirements of the animals to be met.

For juvenile crocodiles tlere were a whole range of different environmental factors being
used oo farms, especially relatilg to light, type of tank (material, design, with or without
lids), water quality and depth, type of hide-board, use of radios ro provide noise. Farms
also employed different management stsategies and feeding regimes (moming or
aftemoon, use of "fasting" periods), animal density per tank, and grading on size or
clutch. This signified the need for quantitative research to be carried out on these issues,
and results to be extended to the industry. Consequently it was decided, with the aid of
4n Austsalian Coverruneflt grant (through the Rual Industries Research and
Development Corporatron) to build d special purpose research faci.lity for juveoile
crocodiles with flexibiLity to cater for a wide range of different enviJonrnental,
management and nut itional issues. Although most of the qocodile farms in Queensland
are located in the far north around Caims and oo CaDe York. the necessaft infrasfucture
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in QDPI was located in Townsville at the Oonoonba Veterinary l,aboratory site. There
was ample Land available and specific scientific skills of staff at the laboratory as well as
research laboratory equipmerrt and facilities. Members of the curent resezlrch team on
crocodiles all work on other research prcgtams as well in a rnulti-disciplinary regional
role. In all there are currently 10 team memb€rs contributing the equivalent of 3 7 full
time posiuons on crocodile research, development and extension.

METHODS

Research Animals

Each year some 25G300 hatchlings are provided by a cornmercial farm in QueeDslend
(the Edward River farm, now called the Cairrls farm). These are hatched at the Edward
River Aboriginal Comrnunity enterprise on western Cape York Peninsula. At the end of
the year's experiments these animals are returned to the farm. Crocodiles are tsgged
individually (using small stainless ste€l web tags) and number series on the tags arc linked
ro clutch of origin.

Research Facility lbr Juvenile Crocodiles

Crocodiles are housed in a fully insulated, environmentally controlled building The
building measures 26 metres long by 4.6 meres wide, with a 5 degree sloping roof 2 4 to
2.1 metres high.It is divided into six equal sized rooms. The building is constructed of
insulated polystyrene sandwich panelling, incorporating o.&nm white colorbond skins
internally and extemally (coldroom panelling). The roof is 100mm thich extefnal walL
75!nm and interna.l walls 50mm thick. Each room contains two fibreglass tanks, one
radio speake! and a wall mounted air conditioner. The floor of the shed is concrete An
additional 'hospital' tank has been set up in a separate building at the site and can cater
for 30 animals in 3 cornparrnents.

Hot water is supplied to the building tkough 3 x 315L hot water systems (one per 2
rooms). Hot water runs through copper piping aDd cold water thtough PVC piping.
Incoming water comes into the shed at three points or y, along the intemal walls
between rooms I and 2, 3 and 4, 5 and 6. Each tank has its own set of taps and a hose
for hosing out and refilling. When filled, water temperatute in the tanks is controlled
duough solenoid valves, which pulse in hot or cold water whe! requi-red.

Control panels for water, air temperatures, lighting and radio are situated on the outsrde
of the shed so that se.vicing ard data recording does not have to be done in the rooms.
Only repairs to plumbing and sensors are done in the roorns.

Waer temperarure is congolled by Brainchiid microprocessor based auto tuning
conffollers. A stainless steel sensor is placed in the middle of each tank. A diffuser tube
made of copper pipe runs a.long the bottom of each tank and six small equally spac€d
holes along the tube disperse the incoming wat€r. When the sensor detects the preset
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temperature the confioller closes the solenoid valve. Water temPerature control range rs

t l'C of the set point. Digital faceplate display gives curent temperatue ancl set pornt

Air temperature is contsolled by reverse cycle room air conditioners. A sensor on the

wail of each room controls the air temperature A digital display unit gives set pomt

temperature and actual room temperature Control range is i 1.5'C set point

Lights are on timers and dimmers, so that light duration and intensity can be controlled'
Each room is illuminated by two t00 watt light bulbs in clear covers located over the

two tanks.

Tanks are made of fibreglass, grey in colour and are 3 metres long x I 3 metres wide

650mm high on water side 50omm on land side The dryland area is flat and slopes

down to the water area- To provide an equal area of land and water the water depth is
maintai[ed at 160rnm. A stand pipe at one erid of the tank controls water depth A

laminex hideboard, 1200mm long x 600mm wide, is suspended by an aluminium frame
across each tank 60tnm above the dry land, increasing over the water due to the sloPing
of the tanks. The height of the hideboards above the tank bottom can be adjusted to
allow for growth of the animals.

Food Preparation Room

A feed storage and preparation room has been provided close to the rearing unit This

room houses a refiigerator and freezers for food supPlies' mincer' bench space for
prepsration and washing facilities for equipmelt used in food preparation and feeding lt

aiso contains television monitors connected to video viewing equipment which can be
rotated among the rooms in the research building.

Egg Incubation Room

A qocodile egg incubator room has recently been added to the complex The room
coDtains 6 hatching incubaiors each capable of holding 50 eggs. This will permrt
laboratory shrdies on microbial contamination of eggs, halchability and clearung and
disinfection of eggs.

DNA Laboratory

This is currently beilg set up in the veterinary laboratory for fruit and vegetable breedrng
programs and beef cattle research. We hope to develop the technique for use on
crocodiles as well. There has been interest shown by conservation groups in QueerNland
in using DNA to test whether there are differences between animals from different
geogaphic locations (eg- one location seems to contain docodiles withjust 4 prominent
nuchal scales, compared with the more cofiEnon 6, and there is A lheory that ctocodiles
in another area may be naturally smaller or 'dwarfed').
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Statistical Design of Experiments

Researchen have shown that clutch difierences in qocodiles are very important, so
stanstical designs of experiments must take this into account. Where different types of
treatments are to be trialed, such as food types, at least two replicates (statistical repeats)
of each heatrnent are used and, in every case, the experimental unit is a tank of anlmals.
For each replicate, animals a.re allocated to tanks on the basis of their originai clutch and
then by body size, so that each group is as similar as possible before the different
treatinents are applied.

Different sets of clutches can be used to form different replicates, since clutch differences
arc thereby taken in account. FarrrN tend to avoid mixing clutches as much as possible
because clutches vary in temperameni_ The only problem with this research strategy
occurs if clutches respond differently to the experimenta.l heafnents. For experimenrc
when the animals are older, there is a natu_ral wide spread of sizes, even within clutch. so
replication is based on different size classes: this generally necessitates mixing animals
from all clutches together in tanks, but is regarded as a better stralegy than mting
animals of very different sizes.

For experiment5 with treatments consisting of a range of levels, like water temperarure,
the emphasis is on estimating response trends, and rcplication is reduced, or more
commonly, sacrificed to achieve a greater number of levels of the treatrnent_ Agaio,
arimals are allocated !o tanks by the methods described above.

There is a settling down period of at least two weeks between suc{essive experimenrs,
during which all tanks are kept at the same conditions. A grading straregy is used for the
hospital tadk, where smaller animals are transferred in and out between experiments.
Special extra attention is sometimes given to runts to try to get some of them up to trial
useaole srze.

In any temperature trial, water and/or air lemperatures are gradually indeased or
decreased by 1"C each day.

Collecling Research Data

Amounts of food given to each tank, and 4ny uneaten residue left on food trays ar c
recorded at each feeding. Any food scattered in the wat€r is not measured_ iecause of
me stress caused by measuring, animals are not fed on measuring days. Measuremenls
are generally done on a Monday moming, following tle weekend fasting. This results in
fasted liveweights, which are more accurate measur€s of actual size. An experienced
catcher, wearing a chain-mail butcher,s glove, catches an animal hrrnly beh;d its neck.
Usually, he catches the animals in the water, where they generally display less aggressron.

J t 6



Measurements are taken only at the corffnencement and the conclusion of each
experiment, and then again after the 'setding down' period. Scientifrcally it would be
useful to collect data several times dudng the Fial but
. the extra stress that this causes can affect comparison between treatsnents, a'ld also

invalidate direct apptcation to cornmercial applications
. it is only the final response difference that is really useful.

Data recorded include liveweight, total length, snout-vent length, head length, skin
colour, temperament exhibited, and any skin disease or blemish. At one weighing, the
belly scale pattem of each animal is recorded by photo-copy. Scute matedal from the
1995 research animals has been stored for possible future DNA investigation.

RESULTS

Temperature Trials

In experiments using C. pororrs between hatching and one month of age, Webb el dl.
(1990) showed that when temperatures of 30"C to 34"C were imposed, rnaximum body
weight was achieved at 32t. Hutton etdl. (1993) clairned a marked improvement in
growth and survival of crocodile species reared at temperatures betw€en 30"C and 32"C
over anim&ls resled at temperatures only a degree or two cooler, but hypothesised that
the optima.l rearing temperature for individual animals could vary depending on clutch
origin and incubation temperature, among other things.

An experiment using 140 C. polojrlj hatchlings from five clutches was conducted,
sub.jecting balanced gloups of animals to a range of temperaiure regimes over a l0 week
period (Turton et al. 1994). The sfress levels in animals were assessed by measurhg
their levels of plasma corticosterone - the hormone which is released into the
bloodstream in response to stress. Results indicated that at the hiShest temperature of
36"C, animals were more stessed than at 32oC but that there was no differenc€ between
28"C and32"C. Over the period of 10 weeks, body weight changes in the animals were
not significandy affected by water temperature differences.
Historical research irdicates that water tempenh.re is perhaps the most important
environmental factor influencing the gowth and well-being of young crocodiles. So, it
was essential that the best rcaring temperature for different ages of reses.rch animal be
established for the specific nature of the Oonoonba rooms/tar*!, laking ac.ount of
factors such as design of tark, depth of water, type of hide-board, humidity, air flow,
level of noise and lighting.

'E)cperiment on 2 ' month old hatchlings'

Since water temperatures in natrve crocodile habitats are generally between 25"C and
28"C, and some crocodile farms in Australia have been set up in sub-tropical areas such
as Rockhampton and Fremande, it was decided to research the effects of water
temperatures as low as 26"C. These temperatues are dftectly relevant to the matly zoos
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artd wildlife sanctuarier in southern Aushalia which keep crocodites. There is a school of
thought that farmed animals should be given the chance to adjust thei ternperature by
farms providing a thermal gradient in the animals' rearing environment (Lang 1987).
The Oonoonba facility consists ofjust six rooms, each of which can be maintained at a
certarn alr temperatue, so there is a limit to the degee of themal gradation that can be
imposed as pait of a research tJeahnent. From published literature, an upp€r limit of
34"C water temperature was chosen for this initial experiment, carried out when animals
were two months of age.

A serious fungal disease occurred in room l, tank A (the coldest treatrnent) requi..ing
animals to be caught and treated with Betodine. There were seven deaths in this tank so
it was decided to terminate this experiment at the six week stage and retuJn all tAnks to a
water tempenture of 32oC.

The experiment consisted of imposing different air/water temperature combinations and
recording growth over the 6 week period. For the 6 rooms, air temperatures were set at
28o, 30' and 32oC in a randomised block design, with 2 replicates. Within each room,
water temperatures in the 2 tants were set at 2'C above and 2oC below the particular air
temperature, resulting in a range from 260 to 34oC. Three different clutches of animals
constituted each replicate and animal density was either 18 or 20 per tank (O.20 ot 0.22
square mefies p€r animal). Animals were fed daily on the standard diet of chicken neaos,
kqngaroo and beef, fortified with a sperial vitlmiry'mineral supplement powder, and a
fasting period of 2 consecutive days each week to aid complete digestion of food. The
average liveweight of the harchlings at the start of the dial was 1069 (range from 40g to
2009). Figrre 1 shows the average final weights for animals rea.red at the different water
temperatures. There was no significantly detected additional effect of air temperature to
this response ffend.
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Figure li Liveweight response of2-month old hatchlings to water t€mperature

Because of the nature of the tanks with their high, solid walls, it is not sur?rising that
room air temperature differences of 2oC around a pafticular water temperature did not
have any significant effect on animal growth. For air temperatue wa-rmer than the
water, there would be a cooler layer of air sitting just above the water, and spilling on to
the land area. Conversely for air temperalue cooler than the water, the water would be
constandy warrning the at inside the tar*s with the air rising. Hence, the actual air
temperature in the iftmediate crocodile land environment would be cioser to the water
temperature than the air in the rest of the room.

'Experiment on 7'month oltl .iuveniles

At this age there were iarge differences in size of the animals (2009 to 19009) so it was
decided to divide the arimals into 2 size classes, called 'smalvmedium' (av. weight 4609)
and 'mediurn4arge' (av. weight 9109), and investigate the effect of different water
temperatures fiom 310 to 37oC on each group over a period of 9 weeks. Air
temperahx€s were maintained within l'C of water temperatuJes in each tank. Densities
were 17 and 14 per tank for the 2 size classes, and the diet was the same as for the initial
experiment on temperature, but minced more coa$ely. There was no signihcant
response to water temperatue over this range for the smalvmedium group, but a
detrimental affect at higher temperatures for the medium/arge group is indicated by the
hnal average liveweights as shown in Figure 2.
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'Erpeinent on l0 month old jwefiiles'

This was p repeat of the expeiment on 7-month aoima.ls, with a Iower limit of 32"

inslead of 31oC, to see whether the same responses would occur in slightly older
animals. It w&s run over a 7 week period, and there were again 17 smalvmedium or 14

mediuin[arge animals per tank. The average initial weights were 650g and 12509 for the

2 size groups. Figue 3 shows the final average liveweights for each temperatue
treatnx;nt and ttle estimated response trends. These trends reinforced those observed in

7-month animals.
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Thl resuls from the experiments on 7 and 10 month old animals indicat€ that the smaller

specimens at these ages seem to be quite tolerant to air/water temperatures &nywhere

betweeo 31o and 37oC. However thei. heavier relations suffer aslowdown in growth

when temperatures climb to more than 34o or 35oC

Pellet Development and Evaluation

A feed mjlling company has been coop€rating on this project, and has manufactured 5

prototypes of pelb; for evaluatron. The first four were disuibuted to commercial farrns

for them to try on their different 6ged animals At the same tu]1e we were tryng a range

of pet foods (both dry &nd wet) on some of our runt animals. The only success we had

was wirh one high priced. fish based ltjlned cat food. Following is a summary of

industry's reaction to the prototypes.

'Protorype I'
This was a small, hard base-shaPed exruded pellet, and was released to fafiners in

January 1993. None of the farmers recorded any success, although one did gel animels

to eat pellets when mixed with meat and another crushed the peilets and added it to the

diet, which was eaien. Suggested imProvements were
. a softer, aubbery textue teeded
. a different arorna (suggest prawn)
. a pellet that would float, yet not breakdown readily in water.
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'Pr otlpe 2'
Thi was manufactured in May 1993, and was smaller and softer, with a prawn flavour.
Agr c, the only success was when mixed with minced meat. Fdmers suggested that an
ever softer, moister pellet was needed.

'Pt totype 3'
Th'pellethadahighermoistueconlgntof2lTo,andsorequiredtheadditionofanantr-
sp( Lage agent. Protein content was 3070 and protein sources consisted of cotton seed,
soJ bean and flsh meal. Juvenile crocodiles would st'dl not eat p€llets by themselves at
any Jf the farms.

'Prototlpe 1'
Moistue content was raised to 257o, protein to 4070, and a prawn flavorr was added.
As well as being dist ibuted to cornmercial farms for evaluation, a proper scientifrc
experiment was set up using our research facility. Animals were 3 months old at the st rt
of the investigation, and were fed 3 different treabnelts consisting of mince:pellet
mixtues (by weight).

Treatment
Diet for \Yeek

I t 3 4

B
c

100:0
100:0
100:0

100:0
'15 :25
75 :25

100:0
50 :50
50 :50

100:0
50:50
0:100

Thus, treatsnents B and C were attempts to 'wean' tle crocodiles from their standard
meat diet onto pellets. Unfortunately, at the 50:50 rate food consumption dropped off
with the animals picking out the pieces of mince and for the week when treetment C
aoimals werc fed only pellets, they did dor eat anything.

A second experiment was run, in which different quantities of pellet were actually put
tlrough the mincing process, and so thorougl y incorporated into the mince (so animals
could not pick out pieces of pure mince). The treatrnents were imposed as follows:

It had been planned to take treatrnent F right up to 1007o minced pellets, but the results
on weeks 4 and 5 showed litde of the mixed diets of E, F w€re being consumed, so on
week 6, the mince content wa! increased. This experiment was aimed more at evaluating
the nutritional aspects of a pelle/mince diet, rather than trying to get animals to eat
pellets by themselves.

Treaament
Diet fbr week

123456
D
E

100:0
ioo:0
l 0O:0

100 :0
85 :  15
85 :15

100 :0
55 :45
55 :45

100 :0
6O:40
50 ;50

100:0
50:50
40:60

100:0
70:30
70:30
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'Prototype 5'
We have just received the new products which consist of
. smalt, sofl ball-shaped pellets of different colour (red and brown)
. the same basic ing.edients but in a .mash. form.
We are hialing these on hatchlings which have not been exposed to anv other food since
harching.

Light Trial

This experiment was conduc@d on 6% month old iuveniles and ran for g weeks.
Anima.ls had been reared udder prcvious experiments on a diurnal light cycle. wirh
artifrciel light Fovided in the enclosed rooms fiom 6.30am and until 5pm each day. For
this experiment animals were divided into 2 size groups, with average weights 2629 and
5449, and stocked at 19 and 16 pe! tank respectively ior each group. TuJe tgtrt
treatsnents were idposed:
. artificid light kept on continuously
. normal diuma.l cycle
. rooms kept continually as dark as possible (very dim lights put on during feeding and

cleaning operations).

The design used was 2 roorn replicates of each light treatment in a ,andomised block
array, and within each rcom the 2 tanks contained the 2 different size groups resulting in
a split-plot design. Responses, in terms of liveweighr change for the 2 size groups, and
shown in Figure 4.

J2J



-9
-c
.q)
c)
=qJ

=

200

o
Start End

Srnall / rnediurn
Start End

Mediurn / large

Figure 4: Average initial and final liveweight for the 2 size groups reared
under 3 different light regimes. Columns headed by similar letters
do not differ significantly (p>0.05).

Density Trial

This was the final experiment conducted on the 1995 animals, which were 8% mbnths
old. The anima.ls ranged in weight between 2009 and 1710g, and were split urto 2
groups about a division point of 6909, resulting in average weights of 4709 ard 9459 for
the 2 size groups. The smaller group were a.llocated to 6 randornly selected research
tanks at densities of5, 10, 15, 20, 30 and 40 per tank (area 3.9 square metres), and the
large group to 6 other tanks at densities of 4, 9, 13, 17, 23 and 30 per tank. The trial
was run for an 8 week period, on a dimmed light diumal cycle. Figure 5 shows the
response patterns of fina.l average liveweight to density for each size group.
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This shows that for the smaller animals there was a general decrease in growth rate with
indeasing density from 5 to 20 per taok (or 0.8 sqrn to 0.2 sqm per animal) but no
further d€crcase up to 40 per tank ( 0.1 sqm per animal). For the larger animals, apart
from the one tank which producrd a extraordinary response, there seemed to be litde
effect on donsity (in the raoge 4 - 30 per tank) on growth rates.

The odd rcsult occurred at & density of 9 mediuny'large animals per tank Compared
with an overall average weight gain of 3570 amorg all the large siz€d animds (9459 to
12779 increase), 6 of these 9 animals recorded weight gains of more than 5070. This
cannot be explained by clutch differences, since, as part of the standard design allocation
procedue, anima.ls at the differed densities were selected from the available clutches in
the sarne proportions: for this group of 9, there were single reptesentatives from 5
clutches and pairs from adother 2 clutches. This highlights some of the ditFrculties in
having to deal with crocodiles as research material. From this single experiment there is
no w&y of knowing whether a density of 9 per tank fot ldger aoimals is some magical
number or whether it was a result of putting a pdticular mix of animals together which
mdy have interacted with each other in some beneflcial manner (e8. more tolerance'
especially during feeding).

FUTURE RESEARCH

QDPI is committed to pursuing research into further aspece ofnutrition, environmental
efferts snd management practices as spplied to fstrrcl C . porosus frot! eggs to
slaughter. Reseatch to date has lecessarily focussed on single, specific issues. However
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it is recognised that employing optimal individual practices does not [ecessarily translate
into an optimal combined strategy (eg. response to different diets may change depending
oo envionment or animal density). Thus, research will naturally lead to expedments
looking at selecled combinations of near optima.l individual factors.

The research tearn recognises it strengths and weaknesses and has established links with
the farming industry and with other crocodile rcsearchers around Australian to draw on
their expertise and ensue that research is focussed on key issues. It has dawn logether
the requied skills of vetednarian, bacteriologist, biometsician, geneticisl animal
attendant, industry manager, extension offlcer and computer prograrnrner from QDPI
staff.
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DISEASES ENCOUNTERED IN GENUS C,4.64{JV INTENSIVE BREEDINC
Althorr: Tmiuo, Juan.C, (') -Ro|n|n, Lub , H.('). Ov€teriDariar Medicals ' Arca
de Aodorltura e lctioparologis - Depsnlrtt€tllo de Producci6n Arimsl- Facultad de
Cienci8 veterin$ias -U.B.A - Chorlouitr 280 ( 1427) -Bu6os Air6 - Argetrin8.

ST]MMARY

The difercnts pEthologi€s and discas€s found in five years ofwork in captive
crocodilians ofthe gerus Cainan , are presentcd . For practical purposes the dfue$es are
listed as follows:
a, Dscrses causcd by inapropidte rnaosg€oeot .
b. Alin€otEry Dis€8s€s.
c. Psrssitis Dis€as€s.
d. Infectious Dis€ssca.
e. lvfi scelaneous Diseases.
For eacb group ofpahologi$; symptolB' etiolory, Icaions, tt€stm€dts and prweation
mprsurcs ar€ pr€s€qt€d . We conclude th* the pri!€ipal dfuaas€c 8ftctirB Caiuun in cap
tive conditiol are thc palmar ard phntar abration caused by rougb ad abnsive soil,
wornds cassed by i*ererpecific agrcsivc bcbsviour . Alin€dary dfu€8!€s caus€d by 8n
hspropistte Calciurr: Phosporous ratio calsc Mehbolic Bone Dis€8!€s in growth
asimsh f€€d with rrw Mmcac .
On the other han4 the parasitic and infectious discas€s arc less common and not cause
disegses rnd de$h as das€aibe some a.rthors ald only few nunbcr ofpstasites has beetr
described to be dangerous for the crocodilians Finally, sora€ Eisc€lEn€ous dfueas€s as
developmed ahofinsfties are dclcribco.

KGJ Word!: Psthologies - k €tBive Br€€ding - Caiman - Prasitic Dseases - Infectiuos
Diseascs- Alin€rtaty Ds€Es€s.

INIROI'UCTION

Conpared with the knowledge 8td srnoutn of sci€otifc psFs in uppd !€d€brat€s pE'
thologiB, the srtoutrt ofinformation in reptilisn, 8rd sgoci8ly, in crocodiliso parholo-
gies and di!€as€s is poor. Ody f€s, r€pons ar€ found in scientifc publicatioo ard or y il
ttrc Us nve years, some publication are available.Tbis frct is more notorious b ktin
Americar courtry, in wich the nransgeEl€dt of captive crocodilkru , havc it4ortanct '
drc nrir y to the decreas€d natural popularion or habitat destruction'

13 th€ aim ofthis repport to cofinmicate the sxpedcnc€ of te authors in 6vc y€als of
working in this field ofinestigaion stld s€condary a rqvfuion ofthe svailrble literatute
in Arye i[8 about this topics .

MATERIAI,S AI\'D METSODS

The work was card€d out utrd€r dif€r€ot capive populations ofboth g€Nlus ofcafuut
thd live io Arg€tins ((but tairutut ut Cqins tudylut ytur) nf0,ttid'mdn'
trqt[|t locatiolls in Northem fugh€nti[s (Coni€Nlt€E an4 Chaco plovince) ud' Buenos
Aires Zoological Gaden . Th aninals are ftcd in choped becf, cbickcn mealEod nsh
m€at, 6tire fth, chicken carcasses, etc., depeldiry the locstion 8d the dilPoniblity
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ofthe food. The anirnals wNs &om different ageg sens and sizes .ofboth Cairrcl spe-
cies .
Rf,ST'LTS
& Di!c!!.' ourcd by inpnopinttc ErtrtgcDc[t

In this psthologies ,two nsl y probl€oB was found. The inerespccific agresiw
behlviour and the pEtnar and platrr skin sfface abration..
In the first cas€ , overcrowding , diffcrmt sizes ofanimals in the sam€ pool , lack of
amoust offoo4 difer€rt sizes of rrritruls , was the pr€disponerrct fictor to thfu b€ha-
viour .The type and daep ioftlF wourd spp€arc to b€ deperdcr ofth€ size ofthe ad-
mals .You can s€€ itr the pboto l. a s€vae woutrd csus€d by otlFr aniosl . ltis wourd
was able to cut the rcstd booe ofthc rtaclced 'ninEl, but it sut.r,ive thc attack , cicatrize
ihe wourd and livc., with sone diEcuh to eat ad breath.
Other slid€s show diflereot wounds, varying fi'on a simple worads to phalarx ard othc

boo€s s€vcre lo3s . Th€ treadrcd ofthis wourds is llot difrcr€nc€ with thc s8.me wounds
se€|n in otber aninusl as trumuk rrd thc aeatmrot ibclude the gcndy deaniag , dcssin-
fectENt splicattions (Povidone Iodc ), brndagge if it is nccesary ard in somc Bsverc crurc!
broad spcctun paremcral atrtibioths as Enrooo:qcinc ( l0 rn9tgr24 hs s.i.d) or anothcr
commercial available quinolones
The palnar 8ld phltsr skio $rftc€ abrEtion csus€d buy rough rnd abrssivo concr€tc
was & caodc problanas for years in maay brecders.as mentioned somc authors (Jacob
son, 1984 - BohorL 1989) Tlr€ construction ofn€w pools , with polyestdrme cob€{ture
in th€ so4 psifting the bottom ofthe pook with sintetic pirnure w€re soms ofth€ solu-
tion . In this c|s$ , th€ aaimals were trcared with I driry g€ntly clean ofthe Ebratiotr
with iodirE, b8ldrAe with parafmed bud and aplicoion of p&€nt€ral broad sp€cEurtr'
artibiotica s3 quitloloDes . In sosr€ ca!€s te woutdr oftha abrEtcd surbccs w€r€ contarni
ortcd with bsct€rial edlor 6mg.l rgcds. h this oases it was rccecary to renrove the ne-
6otic ti&qre , sod k€cp moirture ofthc brndagge ., h ord€r to svoid furth€r oornplica-
tion! to cause death.

b. AliEcltlr! Dfu..!.!

The bibliogrsphy m€Nttio&d E vsriety ofpathologi€s and diseares caused by lack or
defcit ofminerals and/or vit{dnes (J8cobsoa 198+ Bohoo, t989 - Ituhco, l99o). In
our erprience , we oaly found orc ofthis puhologies and we thhk th€ Erost inpofisrt of
th€ slimedtary dilcu€r foutrd itr s[ vcrtcbrat€g, lp€dsly rbeo this 'nnnalq are brcd io
.captive condition. with anificial rtneqtaion.
Thc photo 2 show a litlle Cdns Mylttsycsy , wich arc aflcctcd by E di!€as€ so
callled 'Maabolic Borc Diseases ' or in thc classic vetedDrry bk test Ticket",
"Oseomalacia', Fibrous Ostcodystrophia", "Sccoodary Hip€?sratyroidin6 Nuhitional
Dis€as€". The basic pstagctric nechadsm is tbc hck itr the Cdcium sponcd by foo4 an
orcess ofPhosporous, lr'heo tllc 'nin'l fed in mes$ with high rusclc conteo! hck of
Vitardne D causcd by inapropiattc sua ogosition rnd anoth€r situErim as lack ofpro-
teins in th€ diet, exccss ofPhtrtic acid in diet ,etc. ln this cases abovc mentioned, the a-
ninal is lot rble to msitri! the blood Cdcium lcr,* aad dcvelop the dis€8s€s wich are
c€ract€riz€d by infrmtion olthc ribs urd limbg curvature of thciorral spirF, pu€sr8 or
itr sonr€ c€!€s complet€ paralysis.urd softncss ofsome bones 8s tbcjaw and limbs bones
with visible deformaions.and spontrneous Facrurcs
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The tr€atm€t[ is bas€d in the sdecuste aport of cacium shs in form of Cadonste by oral
rcute or Gluconate or Lactate if the patcderal routs if prefer€d ltl thc fI$ c|s€' the
adittioa of Calciun Carbonat€ b the food Et a dos88e betw€eB lG20 nglkg offood i3
oe€d to prevent snd in some c8ses rwert the psralysis, th€ softoess ofthe bones.
Uthe second option is selected, the dosage ofthe drug (Calcium LEctate or Ghrcam-te)
is l0 rng/ kg ofbody wrigtlf by iftraouscular route , using a syringe. The 8d€qust€ pre-
vention ofthis pathologie is the best practic,e. The cotrtol the Blood calcium levcl in stls-
pc€1€d adt|als (Notnal vatu6 7 - lO tngglo) is an adequsfe pra€lic€ or aa periodical wa-
lustiol ofthe adequate balance in Calciun -Phosporous rclatior{ normd values 2:l or
1.5: 1 ) This tcchdque hav€ . low cost, is svailable itr th€ najodty ofthe diagnostic
laboratories and need f€w blood for th€ det€nniEtio!.
The nrpllies ofCaloiurn CatbonEtc is n€o€s8ty h growth young snitnals utd the easy
manner m sply this salt is add cnrshed egg-$dt in the (lest or $pply pow€rcd Calcium
Caftorure
Aroth€r psthologiG rct8ted to inadequae nutritional belar€]€, as defcit ofvitsnin€ B or
vitsine C 8nd tbG so cslled Stertitis caus€d by ltck of vitsrnine E is *i[ not found in
our ll,ork

c. Pr|.litic Dirc|!.!

The deccripion of all parasites is not the aim ofthis reporl b€c.us€ at tbis dtt€ , more
than 450 sFes of p8r8sit6 affectitrg c{ocodilca w8s dcscribed ( JecobsoD' 198+ Frye'
lggG Reichembs€h -I(lnje &Elkan,1964 - Bohoq 1989 - Li€gb l9?8 ' Lombardero-
Apostol, 1953, Mcd€rtr, lgss) including Ccstodes, Trcortods' N.ostodeq Ac.ntho-
ccphrlcs or thorry-hesd worm., Pertasomides and some Anropoda as Ins€ds ofDpt€-
n ord€( Clabanidse fsmiliy); we oaly dcscribed two ofour fnding io &ittat spcci€s.
One of drern , is I filiroid nernatodc wich was fourd iee iq the codonic cavity of s-
dd€n d€ad aninals . The pansitc was clasified s ltwtplqmwtfr Some authors con-
uhed fourd this u/oms in the stomach asd gut of tbc sane deiritive fu* (Cdrno,. qo'

oylas ysry?\ hn wc only found in coelomic crvity.ld€rcstiryly, microfilaries was not
obs€rved in p€,riph€ric blood
The second of our findings i3 s pcrna$omid ,,{r4Ec Pldfqhall, fun dascribed in our
aoutry by Lomb6rd6o anO lpostd ana now redeccriUeO. This Pemastomid was found
in the lungF ofalinEls aod we think tlrat is not a principal caus€ ofdeath' howcv€f I high
nrmber ofthis prasites sas found ia rfeaed aaimals .
In the poiodioal routimry fecal aad blood exgaination oftbe animds wts possible to
see some eggs ofunclassfied parasites and in blood ,irtr8€rytbrosytic par8sitcs rcs€trl-
Vtng Hqozan or Hanogregatiaa.

d. lnf.ctiou Db..r..

This ii&ctious 8gsnts was not found in tbe variety and quantitie described S others
r€pon found in tfte bibliogrsphy. In our coudry, th€ use of el€.fordc micmsaopic tech-
nique is stitl unapprmchablg b€c{use it high cost ;so, the viral 8g€ft wich c8!s€ patho-
logics aod discaser in crododiles arc , at the mom€'t , imposiblc to dd€rrfr8t€.
ftre nrngat aaa Ucteriat aggtts w8s isolatcd AoE rtrouth, skil, stoch' liv€(, lugs and
rnotb oragenr ard systcos .Thc most commmon iloliNted fulgsl lgcot i5,aryctSi,&xt

t n*d.s r(td Cl&pfun ry hon skirr l€sions.
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A.ronon6 ht&qh s, A liqu{ascieas, her.dorumos ptrful4 heudonoons oas-
ginosl, Eschqichia coli, Msts rdgeii Pt'o,ars rtnbilis, Sphaeropho?,.s noct.r
prtdr.s w€re the most comnlon bscterial agerlts kolatated from the l6ions in the above
mefltiorcd organs 8nd systems.

e Mircalrlcou! Dirc$rs

h this topic we include diceretrt types ofcongenital abnonnanditics,one ofwich are
show h the photo 3. The most comtnon findings was anomalous tail, lack oftip ofthe
ta[ bic€plnlic anhals , lack oflimbs and one case ofalbinism.

CONCLUSIONS

Based in our findings and thc avsilable bibliography ia our courtry , the first cooclutions
was lhst the ioapropistte care and management ofcsptiw condition was the major sour-
c€ ofdis€as€s and pathologies in capive Coiruz species . The agr$sive behaviour ad
tbe paltnar ard platrtsr skin abraion due to the rorgh soil or floor ofthe ponrts and pools
in wich tha admals live.are prob€ ofois bsd condition
Idectious and parasitic dis€as€E appears not to be an importiot irnpact in the aparition

of ill and death of dclhca i[ captMty, but some parasites as zlloyic and Leqdem
can be found and some unclssified €ggs and intraerythrocytic parasites required funher
studies in ord€r to eluiaidate their cxsct pathological role.
Finally, the M*abolic Booe Dis€ase ,app€ars to be an importat pathologie in young

growth aninals , that Gd in mear with high tnuscle conteft 8nd thcir prev€ntioo is most i
importart dutl the tr€ltmelrt.-
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PHOTO T - CAIMAN CROCODYLUS YACARE
LOOS OF ROSTRAL BONE. AS CONSEQnENCE

OF AGRESIVE BEEAVIOUR
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PSOTO 2 - CAIMAN CROCODYLUS YACARE
METABOLIC BOITIE DISEASE



PEOTO 3 - CAIMAN LATIROSTRIS
AI{OMALOUS TAIL
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SUMMARY
A fnding oftongue worms or Pentastomida inlvngs of Caim(m crocodJ,rnsJdcare in Northem
Argentine is reported The morphology ofthe larval stage and the adult is described, also the
localization, the definitive host and the lack ofmacrocopic lesion il the lung parenchima
Based in the morphology and the localization in the host , was posible to stablish that the tongue
wonn is Alolia platycephala (Lorhman, I 889) G gliorn, 1922
Key Words: Tongue Woms - Abrta phtycephala - Lungs - Caiman crocotlylus yacare -
Northern Argentina

INTRODUCTION

Poorly know,the pentastomid or tongue worms are internal parasites, when adults, of the
respiratory system ofvarious vertebrates, specially reptiles. Since its fi.st description by Leuckart
in 1860, it exact systematic position remain still in discussion, for some authors it is included in
the Phyllum Artropoda, because the perforatory aparatous in the larval stage resembling the
mouth pieces of lnsecta On the other hands, another described ciosely analogy to the Aaelidae
due to the intemal and extemal body segmentation !,!.r or recent investigations found that the
morphology ofthe spermatozoa is similar at wich ofthe Crustacea, specially the Argulidae " Fi-
naly, a fourth opinion give a range ofPhyllum((Pentastomida)
Into this Phyllum are two Orders The Cephalobaenida order are the most primitive and their

biological cycle include insects, fish, amphibians and reptiles Their biological cycl€ is relarid to
be direct, without intermediares host "".
The Porocephalida order required the utilization of marnrnmals as intermdiate host and the

reptiles as definitive host and are in a supe.ior evolutionary scale ofthe another order .
This last order includ some families, as adult, parasites ofreptiles and are caracteized by have

a quitinous mouth sourrounded by five hooks and the rulva in the posterior end ofthe body.
Sebekidae family include the tongue worms or pentastomids of respiratory tract of crocodilians,

with a variety ofgenus, one ofthe most important rs AloJia; malayan aftican and southamerican
crocodiles intemal parasite.
Gsnus,4/afa, with the species A.ginae, A.merki, A. indica, A. adiatica y A. platycephala,is

the genus described in this report In Argentina, Lombardero y Ap6stolwere the authors ofthe
first decription and finding in 1951 ', but the definite host was described in a unclear form.

The objetive of the present paper is a revision of the definitive hosr originaly cited by
Lombardero y Ap6stol in their odginal paper and the redescription of the larval and adult stages
morphology as well as the localization in the respiratory system ofthe affected animals
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MATf,RIALS Y METHODS

During four years ofworks , necropsies was made in specimens of e Caiman tocodylus yacare

and Caiman latirostris, that die suffering a variety of diseases and derived for the diagnostic at
the Laboratorio de Identificacion de Padsitos de los Animales Silvestres, of the Citedra de
ZoologiayRecursosFaunicos,U.N.N.E.,Corrientescity,Argentina The procedence ofthe
animals was Jardin Zool6gico de Buenos Aires, Zool6gico de Roque Seenz Pefia (Chaco
province), Zool6gico de Conientes, Zool6gico de Goya (Conientes province)

The necropsy techniques was canied out following the decription ofE.Jacobson,l984 '

The parasites found in the lungs of the affected animals was fixed by Raillet's solution for
funher observation under steteocopic miqoscope, previuos diafanization and clear the cuticule
by means ofthe gtcerine teghnique .

The parasite eggs was obtained by means ofthe pression lungs washing with saline solution and

a ryringe ,whereas the gravid rbmales and observed under optic microscope

RESULTS

F om th€ lungs ofthe death animals was taken I 2 to I 5 , white, litle parasites measuring 2 cmts
in large, round body,with a sharp end The media ofthe parasites found was 14 +3 by animal, and
already 80% of Cainan c,rocofiIas ydcate examined have this parasites in their lungs

The microscopic observation of the parasite , show a dorventraly aplaned, segmentd body with

thomy tegument extended side to side ofthe parasite.The celhalic or pregenitaly region named
Prosoma is wide, measuring 0.6 to I ffn, with males and females significative vadation (pl<

0.01).
In this area the mouth was encounteted, surounding with a quitinous frame and four retractile

hooks ,conforming the fixing system. Each hooks have 86,4 -97,2 p in long and 12,9 - 2l '6 1t
in width.
The abdominal ponion or Metasoma is naffow, segmented and their measuring are I to 1,8

rnin . In the female is l0 mm in width and the male is litle, I rnm in width.
The entire genital systern was observed in females , with a uterous 6lled with eggs,and opening

in the posterior erd ofthe body through a genital porus
The eggs was obtained by bronquial and lungs washing, they are oval, double membranous

yellowish , measuring 99,3 to 64,8 p , with a ilevelop larvae in difrent growth stage ln the first

iawal stage ,the larvae are amorfous, but is posible to see the tlree fufiher body segmentation
( s€e figure ). Also was posible to observe a eggs containing a well develop second larval stage

measuring 83 p ,with four legs and claws measuring 13,6 to 16 p

Macroscopic evidence ofbronquial epitelium and lungs parenchima lesions was not observed

CONCLUSION Y DISCUSSION

In accordance with the bibliography available was posible determinate that the pafasite bellow

descnbeis Atofa ptatycephala (Lothnwt 1889) Giglioni,l922 Likewise, the description is in

accordance with the pansite originaly describe in our country by Lombardero and Apostol in

l952.The defritve host ofthe parasite is mainly Caiman crocotlyyluslacare or " black yacard"

"yacare negro"or "y&card de hocico largo" in our repitrt . This fact is in dissapointing with-the

Lombardero and Ap6stol description , ;hi ch cites Caimaa latirostris as definirive host in tf,€fr



original piper. Whhout doudt oonceming the validity of the rnoryhology ard lung localizstion of
the parasite, is necesary to enfatized the validity of Caiman e.xodylus jq.a aJ the true
definitive host and not Clatirostris. In the same time, we carried out necropsies in Caiman
lainxtis (n l3), and we rcver found tongue worms in the lungs ofthis animals . We think that
the invluntary error in the original paper is an inadequate zoologiaal classification, because the
photo in the original paper is clearly an specimen of Caiman oocodylus iacare, but the
epigraph say Coiman latirostris.In the rest of the paper, we are in accordance with the
morpholory and the clasification ofthe penstatomid parasite cited and this report is the second
cite ofthe parsite for our country , and a diferent host
The absence ofmacroscopic local response in bronquial epirhelium and lung parenchima is the

first notable finding. In accordance with some authors , The Pentatomids have cephalic glands
that s€creted a glucoprothein coveriog the cuticule included the hook " . This secretion act as
barier betwean the interface pdasite - host and impide the inmune response .
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RESUMEN

El presente trabajo es una recopilaci6n de las enfermedades de mayor
importancia epidemiol6gica, detectadas a partir del ario 1990 en la Costa Norte
Colombiana, que afectan a individuos cautivos de la aspecie 93in32
crocodilus fuscus. Bas5ndose en biopsias, necropsias, exemenes de
laboratorio, indices de morbimortalidad y demas factores de importancia
epidemiol6gica, se presentan algunos detalles de especial inter6s como son:
sintomas, lesiones microsc6picas y posibles agentes.

A pesar de ser animales altamente resistentes, los individuos de la especie
Caiman crocodilus fuscus son susceptibles a enfermar y morir por miitiples
enfermedades de distinta indole, situaci6n que se agrava por el
desconocimiento de algunas de las l6cnicas besicas de producci6n y las altas
poblaciones que manejan algunos de los criaderos evaluados. Se observa
como las enfermedades infecciosas tienen su principal acci6n durante los
primeros meses de vida, incluso desde el desarrollo embrionario, mientras que
mas adelante la aparici6n de estas disminuye considerablemente, dando paso
a las deficiencias e intoxicaciones nutricionales.

Entre las enfermedades infecciosas sobresalen: dermatitis, panoftalmitis, rinitis
y encefalitis de posible origen viral, las cuales comunmente se complican con
hongos y bacterias. La Pseudomona spp. es la bacteria de mayor impacto,
como agente infeccioso secundario y como agente causal primario en
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infecciones alimenticias y posiblemente malformaciones embrionarias.
Infecciones menores, en higado, pencreas, est6mago, etc., se encuenlran
normalmente asociadas con ios animales de mes lento crecimiento. La
deficiencia de Vitamina E en juveniles y reproductores se constituye en un
problema de gran importancia, responsable de altas mortalidades, bajas en la
producci6n y de lo que podria describirse como un problema de envej€cimiento
premaruro.

1.INTRODUCCION

Los problemas sanitarios disminuyen el consumo de alimentos, la conversi6n
alimenticia, el peso del animal al momento del sacrificio, Ios indices
reproductivos y deterioran la calidad de la piel. Sumado a todo esto, las
p6rdidas por mortalidad y una mayor edad al momento del sacrificio, hacen
que los mstos de producci6n se eleven, afectando la rentabilidad de la cria en
cautiverio de cualquier especie.

Este trabajo expone brevemente los sintomas, lesiones patol6gicas, posibles
agentes etiol6gims y otros factores relacionados que se han podido extractar
de las principales enfermedades que regularmente han venido atacando a
algunos Zoocdaderos ubicados en la Costa Norte Colombiana, desde 1990
hasta la fecha y que de una forma u otra afectan la productividad da esta
industria.

Los hallazgos obtenidos son una base para prevenir, detectar y tratar
oportunamenle las enfelmedades y reorientar algunas t6cnicas de manejo;
ademas motavan la realizaci6n de otros estudios m6s especificos y profundos
en beneficio de esta actividad.

2. MATERIALES Y METODOS

Los reportes de patologia que sirven como base para este trabajo se han
venido estudiando desde '1990; los animales de los que se obtuvieron estos
Gtsos pertenecen a diferentes zoocriaderos ubicados en la Costa Norte
Colombiana. Se tuvieron en cu€nta individuos de todas las edades, qus de
alguna manera mostraron sintomas de estar padeciendo alguna enfermedad.
El Dar6metro base usado Dara caracterizar cada una de las enfermedades fue
la histopatologia, para lo cual se utiliz6 rutinariamente la t6cnica de fijaci6n de
tejidos en formol buffer al 10%, inclusi6n en parafina, para cort6s de 5 micras,
con coloraci6n de Hematoxilina v Eosina.
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En algunas ocasiones, cuando las circunstancias lo facilitaron, se
aislamiento de bacterias, hongos y virus; de igual forma se
innumerables coloraciones especiales y tecnicas de laboratorio.

Para su mejor comprensi6n, las enfermedades se
teniendo en cuenta la edad de los animales afectados.

3. RESULTADOS

intent6 el
utilizaron

agrupaoaspresentan

3.1. Neonatos

Los primeros 6 meses de vida representan un periodo critico para los
animales, especialmente durante el primer mes y a partia delterc€ro

Durante las primeras semanas, en las cuales los animales se adaptan a las
condiciones que le ofrece el criadero, las principales p6rdidas se deben a
fallas en la calidad de los huevos. o la incubaci6n, lo que se traducir6 en
neonalos premaluros. d6biles o malformados con una alta probabilidad de
morir en este primer periodo.

Al alc:, zat los tres meses, comienza a presentarse una enfermedad conocida
comonmenle cnmo Conjuntivitis, con la cual los animales muestran una
secreci6n cerosa en nariz y oios, tornendose inapetentes; algunas veces, el
cuadro anterior se hace mas grave con la presencia de sintomas ngrviosos,
consistentes en p6rdida del equilibrio, opist6tonos y depresi6n intsnsa.
Morfol6gicamente la lesi6n se obserya como una rinitis aguda, con
ulceraciones, erosiones, reacci6n inflamatoria, congesti6n y cambios
degenerativos a nivel glandular, uveitis anterior linfocitaria y plasmocitica y
encefalitis igualmente linfocitaria y plasmocitica. Las lesiones anleriormente
descrilas, orientan el diagn6stico hacia un proceso de origen Yiral, hasta ahora
indeterminado. Esla teoria toma aUn mas fuezal al tener en cuenta la forma
repetitiva en que los tres 6rganos (nariz, ojo y enc€falo) se ven afectados
conjuntamente todos los afros, en una determinada 6poca y en animales de la
misma edad, tal y como sucede en procesos virales de aves y mamiferos.

Del buen o mal manejo que se le de a los animales, dependera que el cuadro
anteriormente descrilo sea benigno o severo; pero necesariamente siguiendo
siempre la misma estructura.

Simultaneo con la sintomatologia anterior, los neonatos empiezan a enfermar
de poxvirus; una lesi6n supsrficial de la apidermis, de poca o nlnguna
incidencia sobre el normal desanollo del animal, conlrario a lo reportado en
otras espscies de cocodrilos. Histopatol6gicamente ss caracteriza por la
presencia de grandes 'corpusculos de inclusi6n intraciloplasmeticos y
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eosinofflicos. Esta enfermedad continua presentandose durante la etapa
juvenil, donde genera p6rdidas econ6micas por depreciaci6n de la piel.

3.2. Juveniles y Reproductores

Al comparar los hallazgos patol6gicos de numerosas muestras provenientes de
eutanasias de juveniles aparentemente sanos, cataiogados como lento-
crecedores, con los de animales rapido-crecedores, igualmente de apatiencia
sana, se encuentra que en los primeros es c:rsi que una constanle la presencia
de una o varias de las siguientes lesiones: hepatitis necr6tica, hepatitis
granulomatosa y olcera g6strica. Las anteriores, si bien necesitan de un factor
predisponente, a su vez deben estar crlaborando para que los animales no
expresen plenamente su potencial productivo.

La gran demanda de alimento por parta de los zoocdaderos estudiados, hace
que en ocasiones los animales sean alimentados con materias primas de
regular calidad; situaci6n que conduce a deficiencias e inloxicaciones
nutricionales, de prasentaci6n cr6nica o aguda, capaces de generar en
juveniles y reproductores severos episodios de mortalidad. Asi, los juveniles y
reproductores ocasionalmente pueden morir bajo sintomatologia netamenle
nerviosa, a causa de un cuadro patol6gico caracterizado por una intensa
metamorfosis grasa del higado, con fibrosis leve, proliferaci6n de conductos
biliares, encefalomalacia y presencia de manguitos perivasculares. Los
hailazgos mencionados son compatibles con una intoxicaci6n con micotoxinas
principalmente y en segundo lugar con una deficiencia de vitamina 81.

La deficiencia da Vitamina E ha sido reportada en otras espacies de
Cocodrilos, como un hallazgo secundario. Esta enfermedad adquierg especial
importancia conyirti6ndose en la principal causa de mortalidad en juveniles y
reproductores. Los cambios morfol6gicos son: necrosis de la grasa, necrosis
del misculo esquel6tico y miocarditis. El origen es el enranciamiento de las
grasas diet6ticas ocasionado por el mal manejo del alimenlo. De esta manere,
los criaderos que incunan en este error pueden estar sufriendo sin darse
cuenta de un deterioro de los animales, que disminuye los indices de
productividad y que en el caso especifico de los reproduclores adicionalmente
les acorta la vida ritil, por un mecanismo que podriamos comparar con un
envejecimiento premaluro.

3.3. Enfermedades Reoroductivas

Al hacer un estricto seguimiento a huevos de varios nidos y zoocriaderos,
durante todo el periodo de incubaci6n, pudieron observarse dos factores muy
probablemente de origen materno y definitivamente ajenos a la incubaci6n. El
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primero de ellos consiste en mortalidad embrionada temprana, con ifferiores
indices de incubabilidad y neonatos d6biles, de baja sobrevivencia.

Al estudiar huevos abortados de estos nidos, se encontr6 una estructura
redondeada y de membrana doble, compatible con coccidiosis ( actualmente
en estudio ), un paresito otras vec€s reportado en c,ocodrilos a nivel digestivo.
La segunda enfermedad consiste en el nacimiento de animales con
deformidades a nivel de columna vertebral. extemidades, depresi6n intensa y
muerte lemprana; de los respectivos hemocultivos se aisl6 la bacteria
Pseudomona spp.- Las madres y padres de estos neonatos habian sufrido una
iniecci6n de origen nutricional @n Pseudomona spp durante la 6poca de
apareamiento. La participaci6n de la Pseudomona en esla caso no 

-es 
clara,

puesto que si por una Pafte la Pseudomona se aisl6 en forma constants de la
sangre de estos animales, las lesiones microsc6picas, tipic€s de esta bac{eria
en otras especies, no coinciden con las aqui observadas.

Lesiones como gota visceral, mioc€rditis, nefritis, etc., adem6s de desPertar
inler6s desde un punto de visla acad6mim, aparentemente no muestran mayor
importancia epidemiol6gica o econ6mica y no influyan considerablemente
sobre los porcentajes de morbimortalidad.

4. CONCLUSTONES

El desanollo de la Zoocria en el oais esla relacionado con numerosas
patologias que menoscaban su rentabilidad y que deben ser identificadas. El
potencial de la Zoocda amerita estudios permanenles y profundos de
especialistas que visualicen los posibles factores de riesgo, evitando asi
oerdidas econ6mic€s.

La poca disponibilidad de literatura y de trabajos similares motivan la
nscesidad de implementar lrabajos de investigaci6n en ests campo, que
permitan un mayor mnocimiento de la problem6tica, asi como la evaluaci6n de
las soluciones planteadas en funci6n de su beneficio.

Con este trabajo, se desea motivar la bisqueda da respuestas a las limitantes
en salud y produccidn en especies de alto valor.
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AVANCES EN LA NUTRICION DE Calrta crocodilus

M.A. RODRiGUEZ M., L-A. CLAIIIJO C., O LOPEZ F., A DE GERARDINO-,
C.CEBAILOS F,, J.J ARBOLEDA C., A. E, SILVA M,, & P. H. GUERRERO..

En las granjas Colombianas para la producci6n de Coiman oocodilus, el costo de la
alimentacion representa entre el 50% y el 60'010 del costo total de produccion. Esto
significa que es en este rengl6n donde se deben hacer los mayores esfuerzos tanto para
mejorar la eficiencia en el uso del alimento suministrados como para co(rrolal el costo de
producci6n de la racion balanceada.

Una vez que determinamos los requerimientos de protein4 grasa, fibra, ..ntz4 y
minerales como calcio y f6sforo, necesados para inantener en las granjas tasas de
crecimiento srrperiores a las que muestn Caiman crocodilus en condiciones naturales,
hemos estado estudiando la aplicabilidad de diversas tdcnicas empleadas en la produccioo
de otras especies, al caso de la produccion de CaimarL

Se abordaron entonces aspectos relacionados con:

- El efecto del nivel de materias primas vegetales en la raci6n.
- El empleo de enzimas para mejorar la digestibilidad de la raci6n
- El uso de promotores de crecimiento del tipo antimicrobiano
- El efecto de la concentraci6n de la Vitamina E en la raci6n sobre la
fertilidad.

l.- Uso de materias primas v€g€tales en la raci6n de los crocodileos.
Para las granjas de crocodileos en Colombia, aun es valida la pregunta sobre el valor

alimenticio d€ las proteinas de origen vegetal, no solo por la abundancia de materias
primas de este tipo, sino por la disponibilidad de algunos amino6cidos asi como por su
menor costo en comparaci6n con las fuentes animales.

Aun cuando Coulson y Hernandez (1983) afirmaban que los cocodrilos son incapaces
de ingerir y digerir proteinas de origen vegetal , Staton (1986) demostr6 la factibilidad de
emplear Maiz extruido en la formulaci6n del alimento de l. mississipienssis.

En el presente estudio se evaluo el crecimiento de Caiman crocodilus fuscus alos
que se les suministraron dos raciones con niveles similares de proteinas, grasas, minerales
y vitaminas, pero que difieren en el tipo de materias primas empleadas para constituirlas.

A un primer gupo de 54 animales la raci6n suministrada incluia un 3570 de
ingredientes de o.igen animal y un 65010 de material vegetal extruido, mientras que pata el
segundo gtupo (n = 54) se incluyo un 25% de materias de origen vegetal, estando el 75%
restade constituido por ingredientes de origen animal.
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Tabla l.- Valores Bromatol6gicos de
de 54 ejemplares cada r'lrro de Caiman
Pizano S.A.

dos concentrados suministrados a dos grupos
ctocodilus fuscus Zoocriadero Monteney.

COMPONENTE
Humedad
Materia seca
Grasa
Fibra
Cenizas
Proteinas

3s%A-65VoV
t0.2
89.8
6.62
4.60
7.80
46.26

1syoA - 25yoV
8.0
92.0
5 .50
1.54
l3.78
47.O

En la tabla 2 se presentan los resultados del ensayo mantenido durante 60 dias, en los
que se suministro el alimento diadarnente:

Tabla 2. Valores de eficiencia y conversion a 60 dias experimentales

Consumo total medio .
Incremento Peso medio
Materia seca coNumida
Conversi6n peso seco
Conversi6n peso humedo.
Efciencia

35voA - 65%v
470.73 g.
58.27 g.
235.36 gr.
4.04
8.08
24.76%

75Yo A- 2sYoV
517.95
95.94
248.97
2.'70
5.40
37 .05 vo

Los resultados obtenidos indican que se presenta una disminucion de la tasa de
crecimiento (en peso) de 1.6 veces cuando la inclusion de materias primas vegetales se
incrementa 2.1 veces.

Estos resultados junto con la informacion disponible, de ensayos antenores o la
publicada por otros autores, permitieron construir un modelo que permite relacionar el
crecimiento, con la tasa de inclusion <ie materias primas vegetales en la dieta de acuerdo
con los valores que se presentan en la tabla 2

Tabla 3.- Tasas de crecimiento en longitud (mn/dia) de Caiman crocodihts
de acuerdo al nivel de inclusion de materias primas vegeales, extruidas, en la racion.

PORCENTAJE
DE INCLUSI6N

25
30
50
64

INCREMENTO
mrn/ dia

L l0
1 .05
1 .0
0.80
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Los valores aqui presentados indican que bajo prooesos de extrusi6n, las materias
primas vegetales se constituyen en una altemativa util en la formulacion de raciones
balanceadas, faltando afn por determinar en que medida las diferentes tipos de materias
primas de este tipo pueden aportar nutri€ntes al crecimiento, disminuyendo el costo de la
racion.

2.- Empleo de enzimas digestivas.

En las raciones empleadas para alimentar animales de granja se pueden adicionar
enzimas digestivas a la formulacion con diferentes objetivos entre los que se cuentan: la
remocion de factores antinutricionales, para aumentar la digestibilidad de los nutdentes
cxistentes, para aum€ntar la digestibilidad de polisacaridos no almidonosos, para
suplementar las enzimas end6genas o finalmente para nivelar la ing6sta del alimento.

En la industria de alimentos para animales se emplean ya sea mezclas de enzlnas
(Proteasas, Amilasas, Celulasas, Lipasas, y Pectinasas) o simplemente erEimas
proteoliticas. Con las primeras se pretende mejorar la digestibilidad de las raciones,
mejorando la absorci6n de carbohidratos, calbohidratos reducidos, proteinas y
amino6cidos solubles. (Enzytech).

En el caso de las erzimas proteoliticas el objetivo es el de mejorar la utilizacion de la
proteina ( Bio Feed Pro MG).

El experimento aqui presentado tuvo por objeto estudiar la factibilidad de emplear enzimas
tado para mejorar la eficiencia de los alimentos balanceados que cometcialrnentc s€
emplean en Colombia, asi como tambie[ el de determinar si este tipo de productos podria
mejorar el nivel de uso de las materias primas vegetales que se pueden emplear en la
formulaci6n.

La tabla 4 muestra la composici6n de l0 tmtamientos experimentales asignados a 540
ejempfarcs neonatos de Cainan crocodilus

Tabla 3.- Composicio.r de tratamientos experimentales

ENZIMA
No
M€zcla 0.5 g/kg.
Mezcla 1.0 gncg.
Proteoliticas 0.5 g/kg.
Proteoliricas 1.0 g/kg.
No
Mezcla 0.5 g/kg.
Mezcla l.o g,'(g.
Proteoliticas 0.5 g/kg.

TRATAMIENTO
I
2
3
4

6
7
8
9

ALIMENTO
35 A65 V
35 A65 V
35 A65 V
35A65V
35A 65 V
'75 425 V
75425V
75 A25V
75 A25V
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l 0 75 A 25V Proteoliticas L0 g/kg.

Se empleo un disefro de bloques al azar con 10 t.atamientos, en arreglo factorial de 2*5 y
tres repeliciones por tratamiento con l8 animales por repetici6r/tratamiento.

En la tabla 5 se registran los promedios en peso y longilud observados durante el periodo
experimental:

Tabla 5. Incrementos ert longitud y peso de lO tratamientos experimentales

Fuente de
vadaci6n
Alimento

Dosis Ez

I
2
I
2
3
4
5
I
2
3
4
5
I
2
3
4
5

Inc.
(mrn)
38.24
59.02
54. l0
47 89
49.41
45.85
45.88
44.46
41 .18
36.50
35.  r6
33.68
63.74
54.61

58.09

Lon mm/dia

0.68
1.05
0.97
0.85
0.88
0.81
0.82
0.79
0.73
0.65
0.63
0.60
1 .13
0.97
l . l  1
1 .00
1.03

Inc.Peso gr.ldia
(gr.)
46.'70 0.83
44.24 1.57
77.1 |  t .37
'75.27 |.34
65.52  | .17
61.15  1 .09
58.31  1 .04
58.27 1.04
53.02 0.94
49.68 0.88
36.06 0_64
36.48 0.65
95.94 t.1l
78 .01  t .39
100.87 1.80
86.24 1.54
80.14  t .43

Alimento

Dosis Ez

I
I
I
I
I
2
2
2
2
2

Las pruebas de contrastes para el incremento en longitud y el incremento en peso entre
y dentro de grupos mostro diferencias sigrificativas entre los dos tipos de alimento
probados (Con diferente contenido de inclusion de materias primas vegetales), asi, el
crecimiento en longitud no se ve influenciado ni positivamente ni negativamente por la
suplementaci6n de enzimas en la diet4 pero si por el tipo de alimedto €mpl€ado

En el caso del incremento del peso no se obsewa ningfn efecto al adicionar enzimas
al alimento en que el 75 70 de las materias primas son de origen animal, mientras que en
el caso del alimento con mayor contenido de materias primas vegetales si se observan
efectos significativos, observirdose una mejor rcspuesta de las enzinus proteoliticas que
en de la mezcla de varios ripos de enzimas.

La poca efectividad de las enzimas puede estar asociada con la selectividad de las
Proteasas, asi como por factores tales como la dosificaci6q la calidad de la enzima, y las
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condiciones del medio donde se lleva acabo la reacci6n. (temperatura" pll enzimas
end6genas, cofactores, desdoblamiento etc., etc.).

Finalmente, el menor crecimiento de los animales a los que se les suministro la mezcla
de enzimas, puede estax indicando un efecto deletdreo del producfo sobre el epit€lio de
absorci6n.

El an6lisis de regresi6n indica que los crecimientos mas acelerados se obtuvieron cort
los animales alimentados con concentrados en que predominan las materias primas
animales, y cuando a este se le adicionan en la formulaci6n Proteasas a raz6n de 1.0
g/kg- de alimento, pero sin que este difiera significativame e del crecimiento obs€rvado
cuando no se adiciona la enzima.

Finalmente los valores de conversi6n y eficiencia (Tabla 5 ) demuestran que la adici6n
de las enzimas en los dos tipos de alimentos empleados no mejoro la transformaci6n en
biomasa del alimento suministrado.

Evidentemnete aun hace falta profundizar en la fisiologia enzimatica de los crocodileos
a fin de poder emplear eficientemente esta tecnologia que ya se emplea op€rativamente en
otras industrias pecuarias.

3.- Uso de promotores de crecimiento de tipo antimiqobiano.

De los diferentes promolores antimicrobianos disponibles para la producci6n animal dos
han sido ensayados en las granjas de Cair an ctucoililas. El flavofosfolipol fue empleado
expenmentalmente por Barragfu y Torres quieles no encontraron ningun efecto
importante de esle promotor cuando se sumini$raba en dosis de 8 ppm por Kg. de
alimento suministrado.

En el presente estudio se evahio el efecto del olaquindox, un producto antimiqobiano
no antibiotico cuya formula es 2- (N-(2-hidroxi-etil)-carbamoil)-3metil-quinoxalin-1,4-
dioxido

Se emplearon 300 ejempla.es de tres meses de edad, los cuales se mantuvieron en
Srupos de 50 ejemplares en tanquillas de l2m'?de superficie, Se establecieron entonces
dos tratamientos y un control, estando constituido cada gnrpo experimental por lO0
ejemplares Los tratamientos probados aparecen en la tabla 6_

Tabla 6.- Distribucion de tatamientos para suministro de olaquindox.

GRUPO
1
2
3

TRATAMIENTO
50 ng/kg. Suministro diado
50 mgikg. Suministro semanal
0 m/kg. Control.
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Con base en los registros mensuales de peso y longitud de todos y cada uno de los
ejemplares mantenidos en el ensayo durante 180 dias se establecieron las tasas medias de
crecrmlento en peso y longitud de los ejemplares sometidos a cada tratamiento, valores
que aparecen en la tabla 7

Tabla 7. Tasas relativas de crecimiento en peso y longitud de ejemplares de Caiman
crocodilus en 1{es tatamientos de suministro de olaouindox.

CRUPO Tasa rclativa incremento peso Tasa relativa inorement loneitud
gr.ldia

6 .5 l
s.30
4.64

gr./mes

195.39
159.09
1r9.24

rnrnldi^ cr/mes

I
2
3

t .7  5
1.53

5.25
4.59

El an6lisis de varianza, con un 95oZ de confianza indica que las diferencias observadas
entre los valores medios de crecimiento entre grupos son estadisticamente significativas.

Se puede concluir entonces que el olaquindox suminisfado en dosis de 50 mg/ kg. de
alimento dia.iamente incrementa €n I.4 v€€es la 1asa de cr€cimiento en peso y en 1.3
veces la tasa de secimiento en longitud de Ca iman qocotlilus.

A fin de determinar el modo de acci6n del olaquindox se efectuaron evaluaciones
cualitativas y cuantitativas de la flora bacteriana de algunos de los ejemplares sometidos a
los tratamientos. Los perfiles medios de composici6l de la flora de cada gnrpo no
permitieron encontrar diferencias que se puedan explicar con base a la actividad del
antimicrobiano, como se aprecia en la tabla 8

Tabla 8. Perlil medio de la flora bacteriana de $enrylares de Caiman crocodilus alos que
se les suministla olaquhdox. Pizano S. A
BACTERIA
E coli
Salmonella
Shigella
Proteu$
Staphyloc: epidermis
Staphyloc aureus
Candida knseii
Candida albicans

50 mglkg. diario 50 mg/kg. semanal Control
460,000
103,333
50,000

5,833

0
0

413,333
'74,500

16,666
11,666
60,833

0
33,333

0

413,333
t23,333

|,666
0

0
16,666
16,666

4.- Efeato del nivel de Vitamim E sobre los Dar6metros reDroductivos de Caimab
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Et Caiman como en otros crocodileos las deficiencias de Vitamina E y de selenio
pueden ser responsables de la muerte embrionaria durante la incubaci6n. (Ferguso4
1982), por lo cual resulta conveniente determinar el efecto que sobre los pariitnetros
reproductivos tiene la dosificaci6n de la vitamina E suministrada a los reproductores en las
granjas comerciales.

Para tal efecto se emplearcn 360 ejemplares afi)ltos de Caimad oocodilus fuscas los
cuales fueron alojados en corrales de reproduccion en grupos de 80 ejemplares en los que
se mantuvo la relacion 3 a I hembras a machos. Cada corral de reoroducci6n tiene 3000
m2 de superficie por lo cual la densidad de los ejemplares fue de 37.i m2lanimal.

A los cuatro grupos se les asigno una dosificaci6n de Vtamina E, suministrada en la
raci6n tal como aparece en la tabla 9 El ensayo se realizo durante la estaci6n
reproductiva de 1995 entre los meses de Enero a Julio.

Tabla 9 Dosificacion de Vitamina E para cuatro gruposexperimentales.

CRUPO VITAMINA E
wKg.

90
t20
150
180

Siguiendo el esquema operativo de la granja, diariamente fueron recogidos las nidadas
puestas, las cuales se incubaron bajo las condiciones estandar de la gratja (32 C,98Yo
H.Ry20.5% O )

En la tabla l0 se registran los valores de los parametros reproductivos observados en
cada uno de los grupos a los que se les suministraron niveles diferentes de Vitamina E eo
la raci6n.

Tabla 10.- Paramaros reproductivos de Caiman crocotlilus bajo cuatro dosificaciones
de Vitamina E en la dieta.

I
2
3
4

Par6metro
o/o Apareamientos
Huevos por nido
% Fertilidad
% Natalidad
Criav madre

90
45.0
30.26
78.3
90.9
? t  5

t20

28.8't
83.3
92.2
22.1

150
38.3
30.13
88.6
89.4
23.8

180
60.0
28.31
89.8
92.2
23.4



Los resultados obtenidos indical que el suministro de la viramina E a los reprodudores
tuvo un marcado efecto sobre la fertilidad, mas no sobre el porcentaje de apareamientos,
el numero medio de huevos obtenidos por nido ni sobre la natalidad.

A nivel de fenilidad es interesane observar como la resDuesta a la adici6n de la vitamina
E a la raci6n es precticamente lineal. Queda aun por demostrar hasta que punto se pude
incrementar la dosis de Vitamina E, logrando ettonces los meximos valores de fertilidad.
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LA CRIANZA DE COCODRILOS EN MEXICO: COCODRILOS MEXICANOS,
s-{. DE C.V.

Biologo: Francisco Le6n. Paseo Niflos Hdroes 276Pte. Culiacrin Sinaloa, Mdxico 80000.

INTRODUCCION:
Cocodrilos Mexicanos, S.A. de C.V. ( antes Cocodrilos de Sinalo4 S.A. de C.V.),

es una empresa fundada en 1989 y dedicada a la ciaiza comercial de cocodrilos de
pantano Crocodylus Moreletii (Morelet's Crocodiles). El criadero est6 ubicado a 20 Km.
Al suroeste de la ciudad de Culiacrn capital del estado de Sinalo4 en Mdxico. La grarja
ha ido creciendo paulatinamente a travds de los afros, tanto en su poblaci6n total como en
el nimero y tecnologia de las instalaciones existentes. La granja cuenta con los servicios
de infraestructura b6sicos: excelentes vias de comunicaci6q energia electric4 agua dulce y
cercania ( 5Km) con plantas procesadoras de aves y gaaado vacuno. La granja de
Cocodrilos Mexicanos. S.A de C.V.. es la rinica en funcionamiento en el estado de
Sinaloa y estd considerada como la m6s grande y avarzada tecolol6gicamente eo todo el
pais.

Cocodrilos Meicanos, S.A. de C.V., es una granja intensiva que produc€ sus
propias crias a partir de un lote de pi6 de cria concesionado por el gobierno Mexicano .
Con un total de 369 cocoddlos procedentes de diferentes criaderos tanto del gobiemo
como privados, el criadero cuenta a la fecha con una poblacion total de 7000 cocodrilos
Moreletii. La granja es cuidada por un $aff de 7 personas ( entre ellos 2 bi6logos)
dedicados a labores de mantenimiento, cuidado, experimentaci6n y mantenimiento de
registros de los cocodrilos del criadero.

El compromiso de la granja con el gobiemo mexicano es entregiu el l0% de los
admales que tacen anualmente en el criadero cuando dstos tengal de I a 2 aios de edad,
dichos animales se emplearin en tareas de repoblaci6n o bien para abastecer de cocodrilos
a criaderos de nueva creacion.

Con el fin de contribuir con el cuidado y conservacion de los cocodrilos, la
empresa promociona y permite que estudiantes y personas interesadas la visiten y
conozcan la vida de los cocodrilos.

INSTALACIONES FISICAS
Las instalaciones fisicas se encuentran ubicadas en un lote de terreno de 25 Has.,

actualmente las instalaciones ocupan una extensi6n de 4 Has. En ellas se encuentnn 3
acuaterrarios exteriores para reproductores con una extensi6n de 21,500 m2, los cuales en
conjunto, albergar 400 cocodrilos en edad reproductiva. Tambiin se cuenta con una
inqrbadora tipo " walk in" con una capacidad para incubar 6000 huevos. Para separar y
mantener a los cocodrilos recien nacidos durante sus primeros dos meses de vid4 se tiene
en operaci6n una caseta de 316 m2 con tanques de corcreto de diferentes tamaios donde
se controla la temperatu.a del agua., despuis de los dos meses de vida los cocodrilos se
distribuyen en las casetas de ambiente controlado con calentamiento por debajo del piso.
Actualmente la empresa cuenta con l0 casetas que en conjunto rcpresentan 780 rr|2 de
instalaciones para cre{imiento y engorda de los cocodrilos. Para tratar los afluentes
provenientes de las actMdades de la gada existe una laguna de oxidaci6n de 1800 nO.
Para el sacrificio de los cocodrilos se est6n termhando de construir las instalaciones de un



fllstro con una capacidad para procesar 80 coco&ilos diarios, ademAs de cuartos frios pala
almacenar la piel y la carne, almacen de materiales, baffo, vestidores, 6rea especial de
preparaci6n de alimento y oficinas para los bi6logos.

La empresa tambidn construye actualnente 11 nuevas casetas circulares de
ambiente controlado de l0 m. de diametro, mismas que estaren terminadas en el mes de
junio de este aiio incrementando con ello 850 m2 adicionales de instalaciones con
temperatura controlada para crecimiento y engorda de los cocoddlos.

Se ha puesto especial atenci6n en el diseio, ambiertaci6r y seguridad de los
acuatenarios para reproductores, para proveer de sombra y hojarazca a los cocodrilos se
han plantado mes de 800 6rboles frutales, omamentales y forestales. La relaci6n tie.ra
agua en los acuaterrarios es de 70:30.

La granja mantiene un alto nivel de seguridad para witar escapes, especial cuidado
se tuvo durante Ia construccion al colocar rejillas de acero ahogadas en cemento a la
entrada y salida del agua. El cercado del acuaterrario est6 enterrado en prcmedio 30 cm.
por debajo del suelo, la orilla del agua se encuentm rcforzada con postes de madera para
evitar la construccion de cuevas, la distancia de la orilla de los estaoques al cerco es en
promedio de 15 a 20 metros. Asi tambi€n, se instal6 un doble cerco perimetral que rodea
todas las instalaciones de la granja.

REPRODUCCION
El cocoddlo Moreletii se reproduce en colonias construyendo nidos tipo monticulo

ovipositando en promedio 35 huevos por nido, la temporada de reproduccion inicia a
principios de Abril con el cortejo y apareamiento, apareciendo los primeros huevos en
Junio y durante las tres primeras semanas de Julio. La eclosi6n abarca desde la segunda
semana de Agosto hasta fines de Septiembre de cada afro.

Los parametros reproductivos obtenidos durante las ultimas tempoladas ( 1994-
1995), nos indican que los logros reproductivos que se han alcanzado iltimamente en
Cocodrilos Mexicanos, S.A. de C.V., son favorables comparados con los obtenidos por
otras granjas a nivel mundial. Para evitar la endogamia nociva ( inbreeding) se tiene
implantado un programa de reproduccion basado en el conocimiento de la proc€dencia de
los reproductores de cada acuaterrario ( origen geogtfico). Como los animales proceden
de 4 localidades diferentes, los descendientes son seleccionados para que al alcanzar la
edad reproductiva solo se apareen con animales de diferentes acuaterrarios, gracias a esto,
el porcentaje de fertilidad de los huwos es alto y las malfonnaciones de los recien nacidos
representan menos del loz del total de nacimientos anuales.

CRIANZA
A la fecha no existe un estlfrdar en la forma de criar cocodrilos, por lo que cada

granja opera tratando de cumplir principios fundamentales y detalles biologicos comunes a
todas las especies. La mayoria de los criadores sabemos que una buena incubacion de los
huevos y un adecuado manejo de los recidn nacidos, asi como mantener una rigurosa
sanidad, temperaturas y nuitrici6n adecuadas junto oon la m6xima eliminaci6n de estress
durante Ia engorda, constituyen los lineamientos bisicos para lograr una crianza exitosa.
En cocodrilos Mexicanos, S.A. de C.V., se tiene especial cuidado en cumplir estos
lineamientos.



Los procedimientos parala cianza y engorda de cocodrilos en nuestra granja se
han delheado a traves del tiempo. En los 3 acuaterrarios extemos, los animales son
alimentados AD LIBITUM de I a 3 veces por semarvr. El alimento es fiesco y esti
compuesto de pollo y visceras de res ( bazos e higados). Se vigila el no sobrealimentar a
los reproductores. 75 dias prcvios al inicio de la ternporada reproductiva se adiciona al
alimento l7o de harina de hueso, asi como un porcentaje similar de una premezcla mineral
y vitaminica. Para esta temporada 1996 hemos aplicado vitamina BT conocida como - L
ca.nitin4 la cual ha dado excelentes resultados err aves aumentando la eclosion y
mejorando la calidad de la cria asi como su viabilidad.

La incubaci6n de los huwos producidos en la granja es uno de los procesos que
m6s atenci6n y cuidado recibe, pues ahi se centra la futura producci6n de pieles del
criadero.

Los huevos son colectados diadamente muy temprano o al caer la tarde, se usa
material del nido como sustrato para Ia incubacion y se empaqtn los huevos en cajas de
poliestireno siendo muy cuidadosos en su manipulaci6n. La temperatura de los huevos, del
aire y del material del nido son registradas para evitar cambios de temperatura durante la
colecta y tlansporte de los huevos.

Los huevos son recogidos en su mayoria dentro de las primeras 48 horas de
incubacion y son seleccionados dent.o del cua.to de incubaci6n. La temDeratura de
incubacion que utilizamos oscila entre 12 y 12.5 gados centigrados con humedades
relativas mayores al 90olo. Los huevos se incuban en promedio durante 72 dias, naciendo
el cocodrilo con un promedio de longitud de 23.1 cm. y pesando 42.3 gramos en
prcmedio.

Los cocodrilos al nacer son lavados con una solucion hipersalina y dejados €n las
cajas vacias de poliestireno durante 48 horas dentro de la incubador4 durante este lapso,
se les rocia de agua yodada a 32 grados centigrados de 3 a 4 veces al dia. Esta tdcnica nos
ha dado excelentes resultados al acelerar la absorcion del vitelo v Dor eode el cierre de la
abenura umbilical, eviBndo con ello disminuir las infecciones de vitelo.

Las crias son colocadas a una densidad de 20 animales por metro cuadrado y son
mant€nidas durante 2 meses en la cas€ta de ambiente controlado para posteriormente ser
transferidas a las casetas circulares donde se rnantienen hasta su talla comercial. previo a
su traslado, las cdas son marcadas con pequeffas grapas interdigitales con uo nimero
progresivo. Las casetas chculares mantieden temperaturas del aire y del agua entre 31.5 y
32 oC En estas casetas se sigue un riguroso programa de limpiez4 por ello, cada caseta es
limpiada y desinfectada cada 48 horas, utilizando detergentes biodegradables, hipoclorito
de sodio y sulfato de cobre. Las densidades de animales que se mantienen en cada caseta
depmden del tamano del cocodrilo, generalmente cada casera contiene cocodrilos de
similar tama.fro.

El crecimiento de los animales maotenidos dentro de Ia caseta es evaluado
mensuaLnente tomando una muesta rcpresentativa. Los cocodrilos erl las casetas son
alimentados con un alimento balanceado humedo que conliene un 40oZ de Droteina cruda
mAs lisina y metionina . Los cocodiilos durante su primer aio de vida son alimentados seis
veces por semana y a panir de los doce meses tles yeces por semrna_ El crecimi€nto
promedio en nuestros animales oscila entre 4 y 5 cn/mes.
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Durade el periodo de crecimiento y engorda de los animales se tiene especial
cuidado err evitar al m6ximo el estress en los animales, poca manipulaci6n de los mismos y
rutinas de trabajo constantes, son factores de rigurosa aplicacion en nuestra granjs
Actualmente con el uso de la tecnologia de las casetas circulares eo promedio lograremos
producir cocodrilos de 1:30 a l.5om de longirud total en un periodo de 24 a 30 meses.

Respecto a las enfermedades que se han presentado durante el pedodo de vida de
la ganja dstas han sido muy pocas, las principales han sido micosis profi:ndas en casos
aislados y problemas con elitros de coleopteros ( escarabajos) que son ingeridos en
abundancia por los recien nacidos ocasionindoles obstrucci6n g6strica e inanici6n. Otros
padecimientos comunes son: dermatomicosis, infecci6n del saco vitelino en enanos y
enfermedades bacterianas que con una oportuna detecci6n y tratamiento s€ comgen con
6xito la mayoria de las v€c€s.

Hasta el momento nunca se han presentado brotes epidemicos de ningfn tipo, no
obstante, dia con dia se supewisa el cumplimiento de las medidas sanitarias para la
prwencion de enfermedades. Cuando un animal muere, rapidamente se le aoaliza
posrmonen y los 6rganos sospechosos son enviados para su an6Llisis a un laboratorio de
patologia animal.

Actualmente la empresa est6 esperando le otorguen el registro CITES
internacional para poder iniciar la comercializci6n de pieles Moreletii. Antes de 1970
Mdxico €ra el principal abastecedor de pi€les de 6sta especie a nivel mundial, pero a partir
de 1970 fecha en que se implant6 la veda de cocodrilos en M6xico no esten pres€ntes en
el mercado intemaciona.l.

Cocodrilos Mexicanos, S.A. de C.V. conciente de su misi6n en la conservaci6n del
cocodriliano, ha financiado la realizacion de estudios de investigaci6n poblaciona.les de
Crocodylus Moreletii y Crocodylus Acutus en M6xico. Actualmente Ia empresa trene
fimndos convenios de colaboracion con la escuela de Biologia de la Universidad
Aut6noma de Sinaloa, Mdxico para la realizaci6n de dichos estudios.

La crianza comercial de cocodrilos en Mdxico es aun incipiente y poco conocid4
sin embargo nuestro criadero consituye un estimulo para que nuevos gflrn;eros se
incorporen a la actividad. Mdxico ha formado un liente comun integado por autoridades
gubernam€ntales, inv€stigadores y conservacionistas enfocados en el estudio,
consewaci6q manejo y aprovechamiento sostenible de los cocodrilos y el caim6r! lo que
se traducir6 dentro de pocos afros en un notorio crecimiento de la industria en Mexico
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A Preliminary Wet Season Survey ofCaimans in the Iwokiame Rcserve, Guyatr&

Alastair I. ward. DMsion ofEnvironmental and Evolutionary Biologt, University of
Glasgow, UK. Gl2 8QQ.

Abstract:
A wet season survey of caimans at the Iwokama Intemational Rain Forest Prognmme
(IIRFP) field site in central GuyarE produced the four species of caimans expected to be
pres€nt; namely.' Caimqn crocodilus crocodilus, Melanosucla8 nigeL Paleotuchus
palpebrons nd Paleostchus trigoratas. M. niger ad P. palpelrolzs were seen ln too
low a dercity to perform population surveys on thes€ species. A population survey of C.
crocodilus indicates that the Iwokrama population follows the same dernogaphic
structure as that of a healthy, unhunted population of AlliSator mississipktrtis (Taylor,
1992) despite the low densities observed. A survey of P, trigonatus in the Burro Burro
river which bisects the Rese.ve, resulted in a similar pattem. The implications for the
IIRFP (which plans a programme of sustainable harvesting of forest species) are
discussed.

Introduction:
The Iwokama International Rain Forest Progamme (IIRFP) in c€ntral Guyana was set up
due to the presentation of400,OO0 hectares ofpristine rain forest to the Commonwealth at
a meeting ofthe Heads of the Codmonw€alth in Kuala Lumpa in 1989. The primary aim
of the Programme is to identily the areas of geatest biodive6ity rtithin the Reserve for
conservation and to design management sttategies for sustainable exploitation of natural
resources.

A Glasgow University undergraduate expedition to the IIRFP site was organised by the
author to perform a number of ecological projects including a wet season survey of
caimans. An aim of the IIRFP is to sustainably exploit viable natural rcsourc€s, a role
which caimans would fu|fiIl, providing an income for the upk€ep of the Programme and
ensuring the long term survival of caimans and their habitat within the Reserve.

Methods:
Spotlight surveys were performed in and around vatious water bodies between lq00 hrs
and 0000 hrs during the months of July and August. The Essequibo main channel, Burro
Burro river and Malali qeek were surveyed using a 20 ft, 44 Hp engined boat, Tiger creek
was surveyed using a 16 ft Amerindian dugout canoe and swamps, flooded borrow pits
(artificial hollows excavated for road mat€ria.l) and creeks along the Linden Highway were
surveyed on foot.

Once observed, the caiman was approached, it8 head and snout vent length (SVL) were
estimated and capture was attempted using a lm dog-catcher noose with quick release
mechanism. Upon capture the caimal was identified using the key in Gorzula and
Wooford (1990), sexed and the following measurements were taken: SvL, tail lengttr
total length, head lengtb snout length (all in cm), weight (in Kg) ard the numbcr of
horizontal dorsal scale rows, longitudinal dorsal scale rows, horizo al ventral scale rows



and longitudinal dorsal scale rows were counted. Photogaphs of the caiman were then
taken and the animal was released back into the body ofwater from which it had come.

Results:
Species Inventory:
The following species were identified, the numbers of specimens of each observed
prefixing in brackets:

i) Caiman crocdilus cr@dilus (23)
li) Melanosuchus niger (3)
rii) Paleosachts palpebrosus (l)
iv) Pdleosuchus trigonah.s (9)

Size Frequencies:

Specier: Life Class: Numbers Observed:
C. crocdilus 1 0

219
34
42

P. trigorrttls I 0

32
41

Table 1: Numbers observed and Life Classq ofc. crocdilus throughout the Reserve and
P. trigoMtus l,lJ.tbeBurro BuFo dver.

The sex ratio of both species was approximately l: L In addition, the M. niger obseryed
were approximately L2nf l.5m and I,8m total length. The {]lllgle P. palpebroslts obseNed
was a sub-adult female ofapproximately lm total length.
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Observed Densities:

Water Body: Description: Dimetrsions Oblerved No, Obsewed
surveyed: caimans: DensitY:

Essequibo river Large chamel l5km 0 0/km
(>2000m wide)

Burro Burro Large channel l0km (6) (0.6/kn)
nver {100-200m wide)
Malali creek Medium channel lkn 0 0/ktn

(10-20m wide)
Tiger creek Small channel 3.5km 3 0.86nsn

(5-l0m wide)
Snapshots of Small chamels 6.3krn 6 (1) l/km
creeks' (l-l5m wide)
Swamps Roadside swamps 2.975IlL2 5 1.68/Ha

(varying sizes)
Borrow pits and Anificial and 4.008Ha 3 (2) O.75lH"
ponds natural pools

Table 2: Observed densities ofc crocodilus and P tigohatus (no.s in ( ) brackets) in
various water bodies within the Reserve.

Inten'iews:
Interviews held with local indigenous people from Kurupukari and Surama villages
indicate that both C erocodilus af.d M. nrier densities are considerably higher during the
dry season. The latter species is said to be a nuisance as it accumulates in abundance close
to fishing boats and enters seine nets, as they are drawn iq to extract the 6sh. The nets are
thus damaged at the expense and annoyance of the local fishermen. Very few personal
attacks have ever been reported in this area howwer, and M. niget was the species
involved in the 3 attacks reported in the last decade.

The species axe kno*'n locally as Alligator (C. crocodilus and P. palpeDroszg which are
nol discriminated between), Mountain Alligator (P trigonatus) and Caiman (M, niger).
No indigenous people who use the Reserve utilise caimans.

Dilcussion:
Very low densiti€s of each species were observed due to the research behg conducted
during the wet searcn (caimans disperse throughout flooded forest and into temporary
water bodies during the wet season) but this was unavoidable due to the timing of uK
university vacations- The data provided is intrinsically valuable howev€r, since these are
values calculated infrequently.

The Life Class structurc of C. crocodilus is very similar to the theoretical ideal plotted for
Alligator mississippiensis by Taylor (1992) suggesting that a dry season survey and mark
and recapture exercises would indicate a healthy population structure. This combined with
the increased observability and thus increased observed density of caimaos inherent to the
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dry season as well as favourable reports from local indigenous people would suggest that
the Iwokama forest area of Guyana contains a healthy and abundant population of C.
crocodilus This being the case, a sustainable harvesting programme of C, clocodilus
should be strongly considered by the IIRFp due to the considerable revenue that could
potentially be generated tom the successful marketing of skins and meat &om this
resilient, renewable resource.

The assumption was made that the Life Class idterval s fot p. trigorr4lus,bej|ig ofa similar
maximum gize to C. qocodilus, were similar to thos€ of the lstter species (the author is
unaware ofsuch intervals being calculated for the former species)_ This being the case and
despite tlle low overall numbers observed, the same conunents apply to p. trigoratxs as
for C. crocodilus. This species, as well as P. palpebrons, howevet, have no commercial
value and thus are only of coosequence to the IIRFP for preservation and research
puposes.

Despite very few M. niger being observed reports from local people suggest that dry
season densities are considerable. Ifthis proves to be trug ard since it is reported as being
a nuisanc€ to local fishermeq this species should be concentrated on to establish densities
and social structures. Such research may suggest that it is appropriate to down-list the
Iwokama,/Guyana population to CITES Appendix tr to allow harvesting to levels safe for
l:cal lnple and to ensure the lorg term survival of this species without illegal,
indiscriminate persecution. The rwenue provided by rhe sale of the valuable skins ofM
ziger would a.lso be of geat benefit to the IIRFP and local hunters.
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l .

Papua New Gurnea (PNG) has two species of crocodiles, (crocodylus

no+aeguineae) the New Guinea fresh \ i tater and the (crocodylus
por:osus) the commonly known as the salt water crocodlfe. Both
ipecres 

"t" 
wrdely di-str ibuted through out most of PNGS suitable

low ]and ,  we t l ands  hab i ta t .

The  s ign l f i cance  o f  t he  PNGS spec ies  has  been  the  commerc ia l
trade 6f their skins which has been going on for the last six
decades. For PNGS situation as a developing country the potential
drawing of internal revenue and foreign earnings is of
signif icance and the attention is drawn from both the Government
and the Industry to devefop strategies for i ts long Lerm
conserva t  i on  and  managemenL .

Papua New Guinea has been considered one such successful
. , f  s r r s ra inab le  u t i l i saL ion  w i th  con t ro l

mechanisms of both aLs crocodil ian species by deweloping ranching
programmes combrning wlth skin harvests from the 1^' l ld.

Both the PNGS crocodile populations are l isted on Appendlx 11 of
cITEs whlch al lows controLled export trade. The Management
Programme in Papua New Guinea has acquired from Lhe start a dual
.o. i , i t .et 'rc !r l th conservation of wildf i fe and improvemenE of the
well belng of the communit ies which are dependent on the

2 .  D i 6 t r i b u t i o n .

Intsroduc!ion.

' - e . t r , , .  d i f f e rence  w i th in  the  spec ies ,  s in i l a r i t i es  ex i s t s  wh ich
ar1-ws regulatron and management of PNGS crocodile populations
)n4 . r  Lhe  same regu fa t ron .  Bo th  a re  l ong  f i ved  and  re la t i ve l y
=l-.w growing. Data for some wild populations suggesls
' i .  . r ovaegu ineae  takes  up  to  10  yea rs  to  reach  sexua l  ma tu r i t y  1 .8

2m fo r  f ema fes  and  2 .5m fo r  ma les ;  and  tha t  sexua l  ma tu r l t y  i s
! . . . : l ed  a fLe r  10  -  15  yea rs  i - n  C .po rosus  a t  s i zes  o f  2  2 f i  f o r
a . . ( , a les  and  2 .5m.  fo r  ma les -  (Grombr idge  1978)

t j .rnl r,he number of skins and animals taken from the wild

i, , ,a, i) iaLiarrs as an indicator ic can be approximated that
/: .  r),staeglj ]1neae out numberas C.porosus by the ratio of 4 or 5 to
i  .  I  he  economlc  oDservance ,  E i "  i s  un f  o r tuna te  as  the  sk ins  o f
r ! 1 . .  I a rLe r  spec ies  a re  ra the r  2  to  3  t imes  more  va luab le  than  o f
t lv. fornet. (Figure 1. Distr ibution of the g'!alz3cg]I l !c39 and

" . . ( , o t . , s , r s  popu la t i ons  i n  PNG)  .
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FIGURE 1: DISTRIBUT.I ON L,
PAPUA NEW IUINEA
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2 .1. crocodylus novaegLrineae.

The New Guilrea fresh water crocodile occurs only on the main
Island of New Guloea incfuding lr ian ,faya and PNC. The species
is present in che suitable lowfand wetfand habitats in both North
and_ South of the central cordi l lera thac runs through the middle
o f  t he  coun t r y .

The largest PNC C.novaequineae populations are present in Lhe
hinterlJnds freshwater systerns and overland freshltaler swamps and
lakes. Knohtn strong holds of these habitats are in the locali t ies
within upper Sepik (May River/Green River areas) and upper Ramu
systems oa North PNG and l ikewise the Bamu and Strickland systems
in the Soutrh.

Other large populations exists in fhe middle to upper reaches of
some of ihe tr ibutaries of the Sepik and Ramu wetland river
gysEema.

2.2 crocodylu6 poroeua

The Distr ibution of saltvTater crocodiles ls found on the main
Island of New Guj-nea but can also be found on Ehe latger off
shore Islands as (Manus, Nel^, Ireland, East and wes! Nevt Britaln
and Bougainvi l le) also occuring on smaller i61and of Eastern
Milne Bay {Kir iwina, woodlark, Fergussion, and Misima) . rt
inhabits the costal and t idal habitats and can also be found
further up some of the major r iver systems.

3 .  C rocod i l e  Popu la t i on  s la lug .

In aEtempting to r lnderstand, monitor and manage wild 'rocodile
populati6ns ;e the off icers (wildl i fe managers) of the Natlonal-Crocodile 

Managernent Unit (NCMU) have been confronted with
daunting array of Logist ical and f iscal hurdles This and
togethei with Lhe knowGdge that crocodile are by nature elusive
creatures which inhabits the remote habitats l thich makee the
evaluation of wild crocodile popufai: ions a real challenge.

The healc of any crocodile monitoring programme is in the f iel-d'
The Department of Environment and conservation (DEc) , of which
the Na;iona1 crocodile Management unit is report ing to, plays an
integrat part of the programme in carrying out researc-h, monitor,
and 

-asseis 
Lhe effeats of harvesLing on \, i1d populations and

provide the understaoding and designing of appropriate managene4t
i " " i " i o "=  compac ib le  r i i ch  soc ia l ,  po f  . j , t i ca I  and  economic
requiremencs.

The PNG proglamme has been an active one although there are st i l l

mechods at 'our disposal having their l imitations After al l  the

onlv realist ic aim; wlch condit ions relating to our situation is

i"- 'p."" iau' applopriate data for looking at populat:Lon trends

usinq (raw countJ) regtession analysis on sample sites in the

uppe ;  sep i k  R ive r  sys tem in  Papua  New Gu inea '
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The programme was inLroduced as a safe guard for the industry and
rs em_pfoyed by concentrati .ng the monitoring programme in the
heavily uti l ised crocodile area and that t ie obiectlve of
monj.toring natural populations can be generally ex'pressed in
terms of population levels and in the cise of pNGs ;opulationwh ich  i s  exp fo i t ed ,  t he  ha rves ted  1eve ls -

3 .1. AeriaL surveys.

This report present a summaty of the '  Regression Analysis. (raw
coun ts )  o f  a l l  t he  da ta  re la t i ng  to  ae i i a l  su rveys  tha t  have
been collat.ed for the pasc f5 years of the prograrnrie. I t  shou]d
De nolect Ehat during che t5 year aerial survey programme Enere
was  I  su rveys  r t9B6  C .novaequ ineae .  1994  C .nova ;qu in ;e .  and  198?
u.poroausl lhe 1985 and 1994 surveys were not conducted due to
circumsE_ances khich are beyond the ;anagements control. The 198?
survey alEhough conducted, the data was not included for analysiB
due to some inconsisLencies in the conduct of the survey.
!Tq ! ] "  i .  Upda ted  C .novaequ ineae  da ta  f rom va r ious  s i t ea  i n  t he
M ldc l l e  Sep rk ,  1981  1995  )  .
(Tab1e  2 .  Upda ted  C .oo rosus  da ta  f rom va r ious  s i t es  i n  t he  M idd le
Sep i k ,  1982  ,  199G)  .

Although popufation monitoring programmes are continuing with the
exlst ing localions; an that an expected expansiori of the
Pfolr3m1ne inc-fuding the Ramu system whlch was inir lalty surveyed
In  Oc tobe r  1992  {C .nqvaequ ineae )  and  March  1993  (C .p ; rosu6 ) - t o
p rov ide  a  coun t r y  w ide  w i l d  popu laL  i on  s i t uac ion ;  

-Fcannoc  
be

maintained annually as f inancial f imieations is the realiLy thaL
Ene managenent has to priori t ies i ts monitoring programne.

The predominance of heavily vegetat.ed swamps as the primary
habitaL occupted by crocodiles in-most of th" iountry has Iet the
u t l l i saE ion  o f  t he  Aer ia l  su rveys  o f  nes ts  numLers  as  cne
principal f ield monitoring technique ( craham 1981. HoIlands
1982. Cox t-984 ) The method of aerial surveys has proved
applicabfe in the Sepik f lood plains in that the recording of
nests _ n_umbers provides a neasure of reproductive effort lThe
methodology of survey has been constanL slnce the beginning of
the programme, enhancing the comparabil i ty of the reful is over
c lme .

Unlike -previous reports co the CSG hrhlch are published in the
proceedings detai l ing the methodology empfoyed in the analysis
of the data "$Ii lcoxson Signed Ranli test" 

- in 
determining-Che

population nesting indices, this report is an updated (re-view)
summary fol lowing an independent observers recommenda!ion€
prompted by the ACSUG and CSc t.o have a detai l  look into the pNGs
Crocodile Management progtamne att their meeti.ng held at Bond
Un ive rs i t y ,  B r i sbane  in  Feb rua ry  L995 .

The PNG Management together with the Indust.ry from those concerns
requested for an indepe[dent observer of whiah Mr Charl ie Manoli6
of Wifdl i fe Management International, Darwin, Austral ia was
recomnended by ACSUG and CSG to undertake the indepRldent
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o b s e r v e r s  r o f e  -

^ _ , . \  ' ' a (  , 6 c o . , , r e . C o - - o n  L r o  - l r t v a y s  r r e ! a  . o n d u c . - e d  o S  p d r t  o f
h e  o ' g o i " 9  . .  1 e o !  C - o c o d i l e  l v l o n r L o r  i : g  A e r i - l  S u r v e y  P r o g r d m m e

. 1 ,  I  L 6  . - \ f l p d . l t  n e a e  I  n
occober  1995)  i n  whrch  bo th  su rvey  conduccs  were  be ing  obse rved
2 c  ^ , h a  m o , h ^ r l ^ l ^ ^ \ /  - n ^ , h o  m 2 n 2 ^ a m o n ,  . a ^ i m o c  o m ^ l ^ , 6 , - l

i t  has  the re fo re  been  necessa ry  to  adop t  a  h igh l y  f f ex ib le
. t s r i . l r , t s a  r n ^  t s ^  - ^ n f i n i , 2 l l * , , y  r e v i e w  m a n a g e m e n t  o p t a o n s  i n  t h e
l i g h c  o f  b e s t  r n f o r m a r i o n  t h a t  i s  a v a i l a b l e .  W i c h  E h a t :
c o n s  d F r -  . o  - n d  - e c o n r e r d a l  o r  s ,  \ e  . p p l  i  d L  o n  o f  r e g r e s s i o n
a n d ) y s : s  o f  " . e  d . ,  r d  - - l v e y s ,  l v a  o l  i s ,  _ 9 9 - )  - . p o r o s u s  n e s t j n g
s u - v e y  r n  l v i - h  r  F - o m r n F n d a l i o n s  T h e  1 5  y e a r

l r  -  -  o  -  _  
r - a i  a " r A w o l  F .  : , l  

L a o  e S

i  a n d  2 .

C r o c o d y l u s  n o v a e g , - r l n e a e  1 9 8 1  -  1 9 9 5
. r r - r r ; a n  o f

. - o L a  n L s L s  . o l n , . r  . : t  . h e  4 5  s r . e s ,  s u _ \ a y e d  c o n s i s c e n E l y
b e : w e e n  1 9 8 1  1 9 9 5  a n C  c a n  b e  c o n s i d e r e d  i - o  b e  m o r e

i n ^  l 1 : l - '  r : r  -  i n  r  h a  ^ . a ^

( M a n o L r s , . 1 9 9 5 ) .  A g a r n  a n n u a l  n e s E  c o u n c s  f o r  t h i s  s i t e s  a r e  o n

J . 2 .  N e S E l n g  l r e n d s .

z

E

r . t  a

: 632  l 3 : |  ] . ; '

'  n  . . . a  . l e d e  n e 5 l S  c o r n l s  l o r  _ h u  _ l  . - . , ,
s l r p q  e l r r v F w e . l  b F r u e c n  I q A 1  1 9 9 5 .  T h e  L i n e  i n d i c a c e s  C h e
, a ^ / a  ( i ^ n  r a l : f  ^ n c h i ^ , . / L , - r  "  -
' / . - . r , , r <  -  ^  - o 9 9  

) 9 9 5

N e s ! s  c o u n L s  w e r e  n i g h l y  . , , a r i a b l e s  b e t w e e n  1 9 8 1  a n d  1 9 8 8 ,  s e e
t a b l e  r a o g i n g  f r o n  7 l  ! o  1 1 0  n e s t s .  F r o m  1 9 8 9  t o  1 9 9 5 ,  c o u n t s
r e . e  l e s s  v a r i a b l e ,  r . a n q i n g  f r o m  7 1  t o  9 l  n e s c s .  R e g r e s s i o n

w F e n  L o L a l
n e s t s  c o u n t s  a n d  y e a r  , , 1 t h  o r  w i L h  o u L  1 9 9 5  d a l a  i n c l u d e d ,
a l L n o u g i r  : h e  ! r . e n d  i s  t c w a r d s  d e c r e a s i n g  n u m b e r s .



NAerq  . . r rn rc  1e . l  f o r  C .  no ' l a  eqn ineae ,  52  s iLes  were

su rveyed  cons i s ten t l y  be tween  1989  and  Lgg5  Fo lLow ing  s i t e

rev ie ; / s ,  7  s i t es  were  cu l l ed  ow lng  Lo  non  s ighE ings  o f  nes ts '
( see  Tab le  1 :  s iLes  w i th  as te r l sks )  ThaE we  have  45  s rEes

d iv rded  i n to  f i ve  secs ,  based  on  the  t ime  pe r iod  ove r  wh tch  fhey

had  been  su rveyed .  t 1981 -95  (N=21 )  ;  1987 -95  (N=? ) t  r 988 -1995

{N=5 ) ;  1989  r995  (N=1 ) ) ;  and  1989 -95  (N=45 )  Each  g roup  Ehus
re fe r s  Lo  Lhe  sa rne  s lEes  su -veyed  ove r  Lhc  sa ' ne  yea rs '

D p o r o s 5 i o n  d n a I v S - S  O f  ' l e S L s  c O ) n t  s  a g a i n s L  V e a I  L r e I e  C a r l i e d  o u !
r ^ '  o i n r  d r ^ r r n  u ' 1 i  h  - n d  d l r h o u t  t h e  1 9 9 5  d a t a  w i t h o u t  E h e  1 9 9 5

d a t a  t w o  g r o u p s  ( N = 2 1 ,  N = 4 5 )  r e v e a L e d  s i g n i f i c a n t  d e c r e a s e s  r n

n u m b e r s  o f  n e s t s s  o v e r  L i m e .  ( r  s q = o . 8 1 ,  p = 0  0 4 ;  - r  s q = 0  8 4 ,

p = 0 . 0 3 ) .  l , , I i L h  t h e  l n c l u s l o n  o f  t h e  1 9 9 5  d a E a ,  i L  r e n d e r s  t h e  t w o

r e l a t i o n s h i p  n o n  s i g n i f i c a n t  ( r  s q = 6 ' 6 2 '  p = 0  8 0 ;  r  s q = 0  0 8 '

p = . 5 8 )  .  A l l  o t h e r  r e i a t i o n s h i p s  e x a m i n e d  w e r e  n o t  s i g n i f i c a n t '

i { e s t i n g  t r e n d s  f o r  C - n o v a e g r u i n e a e  f o r  4 5  s i t e s  a r e  o n  T a b L e  1 '

l 99 l  1991 r99 :  1994 r99 i  l99a

F igu re  3 :  Annua l  C rocady fus  navaegu ineae  nes ts -coun ts  fo r  45

s iEes  su rveyed  beLween  1989  and  1995 .  The  l i ne  i nd i ca tes

reg ress ion  re la t l onsh ip  wh lch  l s  no t  s ign i f i can t .

c rocodyT ls  po rosus  7982  '  7996 .

NesLs  coun ts  fo r  C .po rosus  were  comp i led  fo r  64  s iLes ,  o f  l h l s

12  have  been  su rv l yed  cons i s ten tLy  s ince  1982  (F igu re  4 :

Re-q ress ion  reLa t i onsh ip  fo r  12  s iEes  su rveyed  be tween  19a2  1995)
( r ' sq=6 .54 ,  p -0 .003 )  when  Ehe  mon i t o r i ng  p rog ramme i n i t l a l ! y
commm;nces .  C ;uncs  fo r  12  s i t es  su rveyed  s ince  1982  and  15  s iEes

s ince  1983  a re  i n  t ab le  2 .  These  da ta  i nd i ca tes  i nc reases  i n

nesE ing .  F rom 1985  to  1988  Lhe  nes ts  counEs  rema ined  s tab le  F rom

L988  the re  has  been  a  s teep  i nc rease  i n  the  number  o f  nes ts  F rom
the  29  s i t es  su rveyed  cons i s tene ly  s ince '  1988  nes i : s  co l rnEs

inc reased  82  to  115  (10 .2 "<  i nc rease )  .  Th ree  s i t e  were  d ropped  due

to  non  s rgh t l ng  o f  nes ts ,  ho l teve r  does  no t  a f fec t  t he  da ta  i n  any
s ign i f i can t  way  as  the  s i ces  d id  no t  y le ld  any  nesLs  s . j nce  1988
(A igauw i ,  Nambahar ,and  Eas t  B iaga  F r inges )  .  The .  d ry  season
pre ;ed rng  1994  was  a  d ry  one ,  Ehus  the  ana lys i s  o f  t he  daEa  have
t " . t  

" . t [  
and  w iLh  ouE  the  1994  daEa  fo r  aLL  se ts  Fo rmu ]ae  fo r

reg ress ion  re la t i onsh ips  a re  l i s ted  as  f rom 1988-1996  [C  po rosus

iZ ,  rS  and  29  s i t es  w l t h  94  daEa . l  (N=12 )  r  sq=o .29 ,  p=0 '14 ;
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(  N=15  )
r : .  sq  =0 -33 ,  p=0_10 ;  (N=29 )  r  sq  =0 .?5 ,  p=0 .
wh ich  daLa  se [s  ( v / i r h  o r  w i th  Ju t  94  da ta )
-nd i caLe  -nc reos tng  ra rne r  t r dn  dec reas ing

3

From va r ious  s tud ies  the  C .po rasus
n  r  d h r  c n ^ r  r  ,  . ^  / r n , l  r  r d d i  n ^- q v  J , . . .  1 S  n o r e
as  che  spec jes  i s  no re  . onL ined  co

0 .003 :  Rega rd less  o f
a re  used  Ehe  resu l  t s
^ r  c F r h l  o  n a c F  i  ^ d

i . r r  : ^ n  ^ t
r n n r ^ n r i  i f c  F ^  r h i c  c n a - l o o

^ h 6 n  h ^ A i  o c  ^ f  , . , 2 F o r

a l s o

t 5

t9 ! :  r93r  r9 i6  1933 r990 r992 rc -9J  l9 t6  l9C i

F igu re  4 :  Nes ts  coun ts  fo r  12  s i t es  su rvey  annua l l y  s ince  1982  -
1996  r  sq=54 ;  p . r . 00 i  wh -cn  i no i coLes  -  s rgn i - i can r  i nc redse
fn  nes t  numbers .

3 .3 . cround Sutveys

I n  a r e o s  w h e r e  a e r r a l  s u r v e v c  t r a  r F s r " : . - i t , c  h /  - a n i -- - Y:""','^ """^'-:;:J'. "Yi""i:::, :i :?::v s y  r 5  L r r c  U P L  _ - - -  _ _
popu la t i on  s ta tus  and  thaL  fo r  t he  recen t  yea rs  s ince  1992
ground surveys have not been consistently conducted to determine
the population dynamics of many swamps and ri .rer systems rnrougn
out PNG.

DNCS p !oh lb r c j ve . t y  t n  dc .ess to  e  L rop i ca l  sv /anps  wh i cn
charac te r11se  mosE c rocod i fe  hab lLa ts  favou rs  the  C .novaegu ineae
spec -es ,  ' f he  swdmps  o f  Lhe  h t  - e r_dnd  d re  expec teo  Lo  suppo r r
m o r e  L r o c o d i f e s  L h a n  c n e  a c - o c c r h l F  l s  . n e v  . f f e r
b e c c o -  c o o o i t  r o n s .

A l t h o u g h  t h e r e  l s  s o m e  a v a i l a b l e  g r o u n d  s u r v e y  d a t a ,  d a L r - I l g  D a c K
l r o n  1 9 9 1 ,  i t  i s  d i f f i c u l L  t o  a n a l y s e  c h i s  s c a t E e r e d  d a E a  a s  m o s r
s u r v e y s  w e r e  n o t  c o n s i s t e n t l y  d o n e .  p r o b l e m s  i n c l u d e s
a v a i l a b i l i t y  o f  f u n d s  c o  e f f e c t  s u r v e y s ,  l o g r s t l c a l  r e q u i r e m e n E s ,
r i m r n d . l  : ,  . ^ n ^ i r  ^ n c  m i d r i r i ^ n  5 n ^  -. . . .  - . - -  - m t g r d ! - L o n
f o r  some ad i  o in inc r  svsEem

re:#.':iiW,m  d i  s  I  a n c e f  > 2 a
7 - o '  - c o  v r s r o r - ? g u e s s u  l r a e e J i  a c i u I  c

ce r  t de r  cLaca t tg  > l  ne r re  a r . J ' i i _cu_ ,_ approach  a t
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d i f f i cu l t .

Two latest glound surveys were conducted to the^East-and west New

Britain prov j-nc"t fn" 
"t l- t t ' -" | t ' - t"-t" 

a""" in'  1993 and 
-1994 

'  and

the survey covered some 
"t -t i i"k"J"" 

i tp"tt"a crocodije areas of

ilE. "i:th:= -:i*...1 ; t::l' ::":" ;iyt:;l";' ;ll'racsi n1s i n

Table 3 : Su$nary ResuIeB of c'Dorosus crocodiles Tagging and

Sightings '

1 9 9 3

L o c a t i o n  M a p  R e f .  N o  T a g g e d  N o ' s i g h t e d

Kap iu ra  KU330753  4

T o t a l s .

I

6

3

Kns covered.

10

8

I

on the north

Kudu

Anr a

HP220920 3

KU5?0340

""' tt'.i'"'.'i,T"' :iJ:: ili!3'il.?fl?i€f 
Kudu onlv

7994 .

Loca t i on  Map .Re f  No 'Tagged  No  s igh ted  To taLs

Kapiur.a

Kudu

KU330753

HP220920 3

Kms Covered

10

I

Lake  La l i l e  KU230?10  1  "  
42

NB:  Lake  La I i I e  i s  an  ove r l and  l ake  sysLem '  w i ch  d ra j nage /open rng

il"::.-]'li'::";i",";,;1'.-ij\i;=fi 
;;T"lf, ;"0'""',"-f."'J.'i""xfi'"'

our  daLa  was  de r i ved  f rom usua l  su ! f i c j aL  n i ' ghE  t ime  spoc

ii:1"zu;f :;r,.:t';r"ttit'j'l*:'.'xif :":#""-lu::i;i;
!?lt+" .i-+ffi l#"'i'**i*' *lt*:*;=l::.+i!i:
t:':""'.'.i='x"'J"[ll1:iil"y"""*:;i:i],ff"':i;".J;:"*;n'.'::;,
DesP iEe  favou rab le  aPpeara l
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l and  Iagoon  sys tem,  the  s igbE ings  a re  re lac i ve l y  1ow-

More ground surveys needed before any signif icanE

scientif ical ana]ysis .t" oo"t, Jo determjne po-pu-l?: i :n dvnamics

;; ' ; ; ; ;  
-.-y-";;  

to'"t*pri.""J-l l" hu"" 'L dara of Rabaul (East and

wesE New Br lEa rn  P rov lnce )  cons i scency -  o f  -  su rveys  to  oEher

i l i ir' i"?! i'-"i'" " 
piL".irv i"' 

".'v 
reil val're to be reafised

i n  t h e  a n a  L Y S l s .

rhe ciEes Management AuthoriLv^.and t:.t 
*",-:]T:lt"t"t 

^;;i:;t:I 
$:

des igndLed  by  l he  cove rnmen l  o l  PaDu ' t
Department ot EnvlronmenE u"d cot '" '"t t t"t ion with Lhe former the

;;;; ; ; ; ; ; ; t  and cne latter the Nature conservation Division'

;; ; ; ;- ;h. prlorl ty of t 'he Government to ensure- that the

crocodil ian resource in PNc is managed at a sustained Ievel for

the benefit  ot resource owner:s l i i rng in the major vretlands'

i i l lJg:r" 
-?"t - 

i . . ' -u =. *.n-t * i tn tn" priv:ace -encerprise- 
and oEher

L ine  aqenc res  r s  needeo  . "  
" ;= t ; ;  

u ia t -  w iLd  ha rvesc  o f  sK ins  and

t. i i !nj""g 
'  

; ;r" i*. to tn" covernments requlations owlng co

recognit ion ot str.ong 
"to 

*t-tt lr" l  benefit l  l lnking needs of

conse rva t ron  and  commerc la l  i n te res ts ,  p r l va te  en te rp r l ses  be

a lso  encouraged  Lo  p lay  a  i t t a i " l  r : " r i  i i  eve r . t he re  i s  a  need

ior reharit i iat ing i t tcs crocodiLe resoutce with some mole Erlan

a third of the PNGS pop,,tatton direcEly dependent - for thei!

l i ve l i hood  on  co l -Lec t l on  ac t i v i t i - es  o f  sk ins  and  l i ves '  t he

peop les  pa r t i c i paL ion  and  suppor t  i s  essenE la l '

Exploitsatsion and Trade

After the maior restructr lr lng und€r the
from uncont;ol led hunting Lo vl l lage
s ince  now conso l i da ted  i nco  a  sys !em
animals for larger farms where sKlns
same marke t .

PNG is currently exporEj 'ng boEh ni ld and

to  cond i t i ons  under  the  l eg i s la t l on  a

ex i s t s  f o r  c rocod i l e  mea t ,  bacKsc raps '

4 .1 .  I t a lwaa t  Da ta .

Harves t ing  and in  possess lon  o f  c rocod i l t :  i : -nT : " ' i t - l ^ t t :g i ]

ffi ::;" :;? #i"""ii r5" t"i"- 
-iprolect 

i.on ) 1' ! : ch ;''t^1 ̂. ?l:- t l1:- ' -  -  
' on l ro r l ed  ac t i v i t y  c rocod i l es  a re

thr.ough leglsLaEion is- a c- :n.t dntv
; : ; ; : : 'J" j  ?;;". ; ; ' , i  r i  ;  " .  r 'a '  "" bot h I  ives--and^'. \ :  l ' ,  319, ?l1In a l v e s L c u

i . " a " i r v  i n  1985  wnen  ! he  egq  na rves t  p rog ramme was  rn rLLd r ! v

UNDP/FAo Proiect shl f t ing
farminq, the industrY has

of fotn hunting of Live
and  L i ves  o f ten  sha re  the

ranched skins . Pursrlanc
smaL l  expo r t  t r ade  a l so
sku t l s  and  tee th .

crLa-Lecr.

The  sk ins  aod  l 1ves  a re  cne  ma jo r -  componen ts -€ f  Ehe  ac t l v l l y

involvlng the resource o"'" i"- tnto"qnout. the-- wetlands The

marke t i ng t renc l sLnvo l v1ngsk insa rese iupbyva r i ous l i censed
exporters.The Live harvest i" i  r"nctr ing progrlmme has been well

";; ; i i .h.a 
with the ri . ,".  t" ia to maj5r:- ranching -operations 

in

PNc. Mainland Holdings tne c-u-rreJ big-gest buyer of l ive anlmals

; ';:;td:;';;;;.;."J-ii*.a *i"s= ;' picl- up at i t ra tes.r-c-rocations

ln PNG. The resource o,t ' t t" 
.a_nd 

ieial craders are supporLlve of9



the current marketing arrangemencs.

Although the number of crocodifes harvested as of 1990 for bot.hl i ves^and^_sk ins_  
!11 !19  4  :  To ta l  number  

" f . r " . " J . i " "  
na rves ted

t  |  \ 99> )  Ind l ca ted  s tap le  ha rves t  l eve l s  f o r  bo thl i ves  and  sk ins .

Our pi iori ty now ln l_ine with the recommendations from the
:"9:l::9:l!: cbservers reporrs (Manoris ristil--q;EesrE a"a
e:llrrr4Eii:4rsgg nesclng reports in pNG. Reviews withrecommendations ) is to redesign al l  report ing format; under the
9l9g.q11.,'rrade Regutarions, and .o"r.e fl,rr-aing i-oi uott ,]".,r r l end ty  na rdware  and  so f rh ra re  packages  to  e f fec t i ve l y  upg radeEo  i l a r .ou r  da tabase  repo r t i ng  sys t ;m ,  The  sub  d i vas lons  o f' l on lEo r -Lng  o r  ha rvesLs  zones  by  p rov tnce  o r  r i ve r  sys !ems  i s  nowberng consid_ered for implemenaing. This wil l  e;hance detaitassessmen t  o f  t r ade  and  i t s  impac t l  o f  w i l d  popu fa t i ons  and  thein fo rma l i on  be  used  fo r  de leo raE ing  

" "  " " " . 9 ' . r ' . r , i  
= i i " t "g , " . .

4 . 2 .  Expo r t  Da ta .

S ince  1981 ,  when  the  In te rna t l ona f  T rade  i n  (Fauna  and  F -Lo ra )  Ac ttook- effect, export of crocodile produccs from pNc has beenregulated by provisions of Conventi6n of International Trade inEndangered Species (CITES ) .

?:" :_199-9"y"a. iee,  by s ign ing rh is  convenr ion,  have agreed roco operaEe tn pre..fenting r l legal, uncontrofled trade jnd ower
: i ! 1 : t : " . ] ? .  

o t  w r td -spec les  wh ich  a r  rhe  same r ime  suppor r i ng
Eraqe  Eased  on  con r ro l  l ed ,  susE .a inab ]e ,  l ega l  ha rvesEs  o f  i r ea l th i
w i l d  popu la t  i ons  -

Expor : t i ng  o f  c rocod l l e  sk ins  rn  pNG a re  ca r r red  ou [  by  l i censedexpor te rs  on fy  and  Eha t  a l l  f i ve  c rocod i l e  expo r t s  a re  i es t r r c ted
!y  !h "  co " " tn "en l .  ExporL  I i censes  

" . "  "pp io . , "d  
o f  . . , r _ r . r " ,  r n ., l : " : : : - : :  o r  h rs  deLegaLe  rne  conse rvaLor  ( sec re ra ry  DeparLmenE

or  Env l ronmen l  and  consecva l  on

Af1 expor! applicarions are submitted to the Management Authority
toge the r  wa th  pa lmen ts  o f  managemen t  l ev ies .

The . . conLen ts  o f  Lhe  sh tpmenL  a re  Lhan  rnspec ted  by  gazeLEed
Wr ld l i l e  Range rs  f o r .  - ny  i l l eoa l  sx i ns ,  LhaJ  ; s  f he - ' n rn :m , rm  o t
18cm and maximum 51cm belLywidth prior to the approval of
pe rn i t s .

The  sk ins  tagged  r ^ , i t h  d i f f e ren t  co lou red  codes  (acco rd ing  to
spec ies  and  p roduc t )  Red  C .po rosus ,  Green  -  C .  novaequ in -eae ,
o range  fo r  Backs tnap  C .po rosus  and  BLue  fo i  EE iks r ran  _

The applrcatton rs then approved by the Conservator of Fauna to
e f t ecL  Lhe  expo rL  o f  Lhe  sh rpmenE .

The  1995  Crocod i l e  expo r t s  o f  bo th  C .po rosus  and  C .novaequ ineae
species which included various products 

"" 
f f i3*
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ranched,captive breds and tanned skins are indicated in(Tab le  5 .Crocod i l e  Sk ins  Expor . t s  pNG 1977  1995)  .

The  ove ra f l -  expo r t s  i nd i ca ted  1995  130 ,204  36 ,4 :12 )  f r . om L993 ,
tha t  showed  a  d rop  o f  17 .04% in  to ta f  sk ins  

" "p " . i " ,  
a .S2Z /y r

{n -2 , .  t he  d .Lop  d lEhouoh  -o t  s , gn i f t ca r t  ano  doe ' s  no t  ao ,  . a_ r raa
wrEr r  t he  ha rves ts  da ta ,  pNGs  s t i l l  ma in ta ins  i t s  t o ta l  expo r t s
leve l s  f rom 19?7 ,  compr i s ing  bo th  w i l d , ranched  and  capc i ve  b red
s k l n s  -

5. Egg Harvest Progranme.

Launched  in  198a  fo r  C .po rosus  and  19BB fo r  C .novaesu ineae ,  t he
egg  ha rves t  was  i n i t i a f l y  t r i a led  as  a  vTay  to  sa l vage  nescs  EnaE
are-at rr-sks from floodi4g or human preditron. Mosa of the eggs
co l l ec ted  f rom the  \ ^ ' i Ld  i n  t he  Sep ik ,  (Tab le  G .  To ta l  number  o t
w i l d  c rocod l fe  egg  ha rves t  i n  t he  Sep lk )  a l l  go  to  the  Ma in land
Ho ld ings  ha tche ry .  Eggs  a re  co l l e l t ed  p r rmar i l y  du r ing  the
conduct of the Annuaf DEC crocodife surveys by IrtCttU personnet,
due  to  techn ica l  d i f f i cu l t i es  i nvo l ved  i n  hand i l ng  o f  eggs  th r . r s
ensu r ing  good  ha tch ing  success  ra te .

The continuation of the programme lvas suspeoded in 1994 aftera the
C.porosus harvest due to mixed responses by some land owners
although with no biological evidences thaC the programme is
de t r imenLa l  t o  recupera t i ng  o f  j uven i l e  popu laL ion  i n  t he  w iLd .

A f te r  some coosu l ta t i ons  w i th  the  Land  owners , l oca l  po l i t r i c l ans
and the management i t  was agreed that Lhe harvesf should be
conduc ted  b i  annua l l y  f o r  bo th  spec ies .

Table 6. Total numbe! of Wild Clocodile Egg HarveEt in pNe,

C, novaequineae Egg Harvest .

C .  po rosus  Egg  Har . ves ts

--

t""' L
LanC owders  were  i n i t i a l l y  pa rd  f1  .
froN the nest on their Land, and in
p roEe in ,  a  ch i cken  egg  was  g i ven  ro

O O  n p r  v i : h l a  a n d  r ) v a ,

order to avoid loss in
supp lemen t  Lhe  Ioss  o f  eggs

382
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as  paymen t .  The  p r i ce  fo r  t he  1994  egg  ha rves t  rose  co  K2 .50  fo rC .po rosus  and  K2 .00  fo r  C .novaesu ineae ,  i nc lud ing  ch i cken  eggs .

The . - recen t -  g .  po rosus  egg  ha rvesL  i n  1995  (Tab le  7 .  C .oo rosus  Eggnarvest daf a) saw an imorovement in the pri."s -t x-. i6 f o.E"i isiosre (viable) ess rh;r inctudes s.;r;t;;-;; "iiJi.., "ss"(a  20?  i nc rease )  an  added  va lue  to  the  to ten i i a l  o f  sav in j -eggsfrom human predation. That indicates on observatlons inq. novaequilteae surveys 1995, there was no nests r i i-al ourrng ttre
:u+Yeys -  The  1995  ' . oo rosus  su rveys  i nd i caLed  on l y  4  nescs  werera roed  and  fha t  i s  a l so  a  marked  dec l i ne  i n  humar i  p reda r ion  o fnes ts  f rom p rev ious  reco rded  repo r t s .

F rom a  to ta f  o f  139  nes ts  coun ted  th i s  su rvey ,  115  nescs  we le
: : co fqed  on  the  (N  -  29 i  rgsa  re96 ) ,  (Tab1e  1 :  rnd ;x  3 )  ,  o ft he  47  nes ts  ha rves ted ,  [ (  2  nes ts  pus i k ,  l  nes t  Wangren )  bo thsecondary sites aod (1 nest at eaiyangatj off ,r. ,r.rey-.ol,." o,.,crequested _to be harvested) J , excluding-above 4 nests, '  there were43 nests harvested, giving 62? of neJts remaining in lne surweyarea .

The  to ta l  c l u t ch  s i ze  was  2 . /22 ,  l ess  5?7  dead
good  eggs  (78 .7? )  i nd i ca t i ng  the  cash  va fue  o f
EIle resoLrrce owners.

Extenaion ServiceE and FarmLnd.

eggs ,  g i v rng  214  t
K8 ,  155 .0  0  pa id  r o

Findings have demonstrated Lhat crocodil ian ranchinq versus cnec losed  sys tem i s  che  p re fe r red  l o rm o f  su  s  L  a l  neJ 'u i i  r . .  
" .  

u  ron
LnucEon  and  Webb  1992) .  Ranch ing  i s  economica f l y  an  addedadvantage than cfosed breeding systems which are costly andlabo \ r r  i n tens i ve  to  i n i t i a te ,  and  j lways  have  l - i t t l e  success  fo rthe  i n i t i a l  yea rs .

Ranching enables wise use of crocodlf ian eggs and hatch_Lrngswhich other wise wor.rLd encolrnter excessive loo-s;s througil  natural
TlI.i lt._."-., l i l"l i".S also pfa-ys an imporranr .o1e io i"stocrrng
cne  wr t c t  t o  ! rh rch  ha rvesL  o f  eggs  and  nacch l i ngs  o r rg rna r . l
usually at sizes large enough L6 reduce chance"s o1 natural
mor ta l i t y .  The  ab i l i t y  t o  ob ta in  eggs  f rom the  w i l d  t s  a t so
lmporEant as sexes is Eemperature dependent. Incubations under
rOea-L  cond i t . ons  a f l ows  l o r  max imum g rowth  raEes  Co  be  p rog rammed
fo r  t he  en t i re  l i f e  o f  t he  an ima l  w l i ch  enhance  pe r fo ' rmance  and
p ro f i t .

The_ ranching operations in pNG have had their success and
fa i l u res .  Some cou ld  we l l  be  f l naac ia l  m ismanagemenr ,  so rne
husbandry management and the l ist goes. Fot pNG i; is noE even
tha t  eas ie r  f o r  an  ave rage  feve f  f a r i e r  t o  ma in ta in /es tab l i sh  the
category of commercial farms alas what is termed as
co l l ec t l ng /ho ld ing  fo r  t empora ry  v i l l age  teve l ,  mos t  we l t  be fow
200  s tock .  Repor t i ng  o f  s tock  i n  t hose  fa rms  a re  no t  l i s ted  fo r
report lng- tn Ehis report and Ehat below is the f igures of
reg i s te red  cap t i ve  ope ra t i ons .

384



table 8. E6ti.maEed captive stock olt Farms in PNG (Apri1 1995)

equlne

ffiffiI
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DEc the  poL icy  and  managemen t  aspecEs '

t .  W e t l a n d  A c E i v i b i e a  '

r r ha s - be en . " l -. Y 1 I : : d -?i'. n1'. :::::. i;;,:1i:iu".tn Jlo".lx". t3 i
cLass l f i ed  as  we t lanos ,  ano
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n"""t th"

:i::#:*tri;:*ru;:"::i =iml;"113 5:'::s:.3ii::"i:;":3
vi-able in PNG.

Wi th  the  know ledge  o t  PNG.we tLands  and  the i r  conse rva t - i on  va lues

it is far from complece 
" 

t t t i" '""-"vi L utni c naEional inventory has

been conducLed and tnaE 
"-"";;"; ; ; ; ; ;at 

whllsts-c-ongrJcts of the

su rveys ,  l s  t he  neeo  uo  
"n i  

t o l t " i ons '  no t  on l y  sc l enc l t i ca l  l v
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b )  des ign  o f  wec lands  conse rvac lon  po_ i c i es  LndL  can  sa fe  gua rd
and  p rese rve  hab i ta t s  f o r  w r ld  b reed ing  popu faL ions ,  nowever
d i f f e rence  o f  op in_  ons  and  TeLhods  o f  app l  l ca ! ' r ons  wrLn
requ i remen te  o f  l oca l  peop le  tn  d i f f e ren t  a reas  i e :  S i i . i k  c r l f
o r  F l y  w i f l  need  to  be  cons ide red .

c )  op in ions  and  unce r ta in t y  rn  po l i c i es  a re  unavo rdab le  and  w i th
two  annua l  nes ts  coun ts  su rveys  i n  PNG (Ehe  Sep ik  Reg ion )  ,  t he
aad l ys r s  o f  oa la ,  eva  l Ja r i on  o t  Lhe  economy  and  soc ia l  aspecEs
o f  use  o f  Lhe  hab i ta t s  t o  suppor t  peop le  .as  we l f  as  c rocod i l es
Chroughout the oLher wetlands can be applied to malncaln cne
indus t r y .

d \  Exp lo rEa t i on  o f  : ne  c rocod i  l es  s  cu r ren r l y  p roceed ing  and
managemen t  (wea the r  good  o r  bad )  based  on  sc ten t i f i c  p r i nc ipa16
lweaLhe r  good  o r  bao l  i s  a f r eady  i n  p rac t l se -  t c  i s  necessa ry  co
commence  long  te r rn  s t ra teg ies  fo r  conse rva t i on .o f  hab i ta t s .

8 .  Rew ised  Leg is la t i on .

T o  e n s u r e  c h d L  E h e  P N G S  . ' ^ . .  d i l ^  a r n : d F n F - F  n r -! ,  -  J r a m m e  1 s
e f fec t l ve l y  imp femen ted ,  rev i s lons  o f  t he  cu r ren t  Leq is la t i on
"The  C rocod iLe  T rade  (P ro rec t i on )  Ac t .  Ch .213 ,  ( 1974 )  i s
cu r ren t l y  rn  o rog ress  as  pa rL  o l  Lhe  Sc reng then ing  p ro jecL  under
SF?c ies  ManagemenE.

The  cu r ren t  l eg l s la t i ons  cove r inq  the  exp lo i t a t i on  i s :
r a )  Lhe  r2O" /51cm and  7 r l l 8c -n r  b ; l t y  w id rhs  and

- (b )  t he  L rad i t l onaL  l aws  { l and  tenu re )
as  t he  need  a r r ses  f o r  L i ghEe r  con t , o r s  o -  ha rvesL ing  o f
c rocod i l es  w i th  the  Regu la t j - ons  enac ted  l n  1980  and  amended  in
1986  f , o  i nc rease  fees .

I i l e  rev lew  cu - renE  l y  i n  p rog ress  w iLh  ess i s [ance  f ram c . ]e  Aus  A id
p ro jec t  i s  t o  i nvo l ve  ama lgamaLron  o f  t he  ex l s t i ng  p rov i s_ ions  o f
the  Crocod i l e  T rade  (P ro tec t i on )  Ac t  w i th  some p rov i s ions  o f  Lhe
Fauna  (P ro tec t i on  and  Con t ro l )  AcE  and  m igh t  a l so  i ncLude
provisions of CITES legislat ion to accommodate new changes that
a re  rak i ng  p l ace  t n  ( he  rndus t t  y .

Tha t  w r l f  a l so  se t  i n  t o  mo t ion  redes ign ing  app l i cab le  fo rma ts
- -  /  i  '  I  p  A . t _  c F _ _  i n 4  n i n i m  n  c r r n d a r d s  o f

operaL ions  and  p rov id ing  fo r  reasonabLe  incen t i ves  fo r  bus iness .

When  comp le ted  and  gaze t ted  i t s  e f fec t i veness  w i f f  a f so  be
r ^ , , r -  - 6 ^  - a -  1 t  4 : .  4  2 F d  r - n ^ r .  i n d  D r o c e d u r e s
f o r  l i cens ing ,  ha rvesE ing ,  ranch ing  and  expo r t i ng  ope ra t i ons . .
Th i s  w iL l  enhance  the  combe tency  o f  Ehe  managemen t  au tho r iCy  t ' o
adequa te l y  mon i to r  resou rce  u t i l i saL ion  and  s imu l taneous ly
^ r ^ w 1 / r F  r . . , . r F -  -  - ^  . . - e s  r - c . :  i - . 1  ^ - ' . F r  i d c n c i e s .
The  rev iew  a l so  i nc luded  en fo rceab le  Dena l t i es  fo r  seve r
v io la t i ons .

1995 a Rewiew wi"th recomnrendati.ons.
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The sr.rb - review of PNGS programme in 1995 by Manolls resulted

in two reports being produted. The reports covered operations aE

the  c .po r ; sus  March  1 t95  and  c .novaequ ineae  oc tobe r  1995  su rveys '

rhe rEloifrendat ions made in tnose ieports were essencial ly the

same howeve t  w i th  add i t i ona l  i n fo rma t ions  re la t i ng  f rom the

C.novaequ ineae ,  95  su rveY .

The  ac t i ons  wh ich  Ehe  Managemen t  has  Eaken  to  da [e  i ncLudes :

1 .  The  su rvey  me thodo logy  wh ich  has  been  cons i s ten t  and

cons ide red  sound  in  sea rch rng  s i t es  and  l oca t rng  o f  nes ts

2 .  S tandard i sed  da ta  fo rma ts  have  been  des igned  and  a le  }n  use

for this and future surveys for recording and transposing
accu race fY  t ne  daLa .

3 .  A11  pas t  d i t a  se ts  (15  Year  p rog ramme)  r - ' l a t rng  to  ove r lavs

and reports t]ave Deen t.tr i"*.d a;d updaLed, Lhus Lhe f ina]

daLa  se ts  a re  p resen ted  i n  th i s  repo r t '
4 .  s i i ; ;  t ha t  have  been  sp l i t  have  been  upda ted  w i th . the  l a tesE

rev iew  o f  da t l a  and  tha t  a t1  s i l l es  have  de f i n l t e  s i t e  names '

S j - t es  Eha t  have  been  separa ted  by  Ia rge  d r ' sEances  have  been

dropped  coge the r  w i th  non  p roduc t i ve  s l t es  wh ich .y ie lded  no

, res i i  f o r  i n "  l as t  5  yea r ' s .  va r i ab les  o f  i ncompLe te '  f a f se '

and  oLd  nes ts  have  been  reco rded  and  checked  fo r  DEc ' s

repo rEs .
5 .  A11  ava i l abLe  g round  su rvey  da ta  f rom p rev ious  yea rs  have

oeen  lecoLded  on  ha rd  cop res  and  compLr le rs '
6 .  A11  expor t  da ta  have  been  we l l  r eco rded  and  a re  l n  ha rd  cop ies

and considerations are being given for development of soffware
packages  fo r  ha rves t  da ta  sEorages .

l .  i l oce  i ppend ices  fo r  NcMUs va r ious  daEa  co l l ec t i ons '
Append jx  1  Ae r la l  sL r r vey  doLa  fo rmac
Append ix  2 .  Upda ted  c rocod i l e  L rade ls  p r ' l r chase  docKe !s '
append ix  3 .  C rocod i fe  nes ts  ha rves t  da ta .
Appendrx 4. Ground surveys, night spoEtlng !ormat
Append ix  5 .  Append ix -  commerc ia l  sk ins  expo rcs
Appendix 5. Appendix_ commercial exports hornDacKs

conclusions.

I t  i s  ev iden t  LhaL  f rom t l l e  15  yea r  sampLe  ae r ia l  mon i to r i ng

" r r r "ay  
pUC i s  cu r r :en tLy  rn3 rnEa in ing  i t s  conse rva t ron  and

manag ;men t  ob jec t i ves -  Exp lo rc : c ron  r s  be ing  con t ro f l ed  a l t hough

. -  i 6 t  . o ta  emphas is  : . s  sc r i L  needed  
-on  

en fo rcemen ts  o f

i egu la t i ons .  Po iuLac r .on  non iLo r ing  p rog ramme,  i s  s t i L l  be lng

" . i J " "a .a  
and 'expanded  to  o rhe ! :  u rea t  t o  be  conduc ted  a t

i ; ; . ; ; ; i ;  as  requ i i ed .  The  t rends  o f  t he  nes t i ng  c 'Do rosus  i s

r ] " i f i ny  
" "a  

i nc r i as ing  as  f rom 1988  in  compar i soo  to  1995  -  1988

when  t i e  popu la t i on  i ema ined  sEabLe  whaL ; t  Ehe  c  novaequ ineee

i . r J i " " t . . '  d l c l i n ing  a : - t r rou tn  no t  s ign i f i canE  requ i re  f  j - e1d

;-t;ai; ; .  The preseni data co-nsiders thtt c'novaequineae is safe

"s 
.,-rcn of th; inaccessibLe habitats are not b' ing sutveyed and

notd,.,r 'r".co,.rrrted populations of crocodile and noting also that

c.novaequ.lneae nescs rn Ehe-drY seasons ,(A"gi=:-t:-)?::mber 
'  cox

1985)  1 t  r s  suscepELore  co  d i s iu rbances  by  human  acE iv i t i es  such

" ; - ; ; ; i " ; " .  
such  d i s tu rbances  may  fo rce - f - 'ma1es  Lo  nes ts  i n  more

:;. i ; ; ;e;- i"t ;=Eed areas, where rhev would be poorlv represent55)



l n  i h a  c , , - . ' - ' .

The rnuch needed revenue from the
^ a  F h o  n : r  ^ n - l  l . 1 , , , n d o r

o r  L n e  s w d - n g  a - t o  p e o p  t e  a s  a
d e v e l o p m e n t .

- r ^ - ^ ^  i  l 6  - ^ h n , i c a -  F L -

:  - . i  1 a . ^ - - r - r - \ r  - h c  - a . ^ d n t C t O n

Tedns  o f  soc -a1  and  economic

C o n t i n u a t i o n  o f  c h e  c r r r e n t  a c E i v i t i e s  a n d  f u E u r e  d e v e l o p m e n t  o f
t h e  i n d u s t r y  w h i f s t  c o n s e r v a t i o n  a n d  m a n a g e m e n t  p r o g r a m m e s  s h o u l d
e n s u r e  E h e  v i a b l L i t y  o f  L h e  p o p u l a E i o n s  a n d  t h e  p r o t e c t i o n  o f  t h e

r ^  w r - h  - h 6  - h r 6 ^ r j v a e  . f  r - a  w . r ' l  r - ^ - s e r v a c i o n
S t r a t e g y .
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APPENDIX

i M 'HoRN B^eKr'-i-:''-:::
.r -o|1 cl crcccdile skins by (exporte4 . ?cfll (pc|i) . . . t o ( d e s t l n a l l o n )

U !Il!zs-ll!,c-lllf!l

l , lerhcd cl  shipmenl
: _J_l1s-

1. i \ lam€ ol  ErPc(er:

3. Permrl  f lo. :
, r .  lnrponer:
3. Tcral  i \ lc.  s l( lns =

6. Total flo. cnr

' : l  Va !€ as per E.rpod
{: . tua1)alue)

:r  l , la ' :agem-. L4,ry

'  - : :e nct?s at bcttcrr l )
S ' t V = . .

F F E S H \ ' / A T E F  S P .  1 6 0  N o s . : . . . . , . . . SALTWATEF SP. Tag l los.r

i , larag€rieft L:,,1 = 161"1 l ' lo. cnr x *A r(
::.cd L9'^/ = Total l ' lc. cm x rg x

{ |.]OTES

13? ' : ,  Cc l lec ted  by  DEC
5?a, Ccllected by CcFP, Burea,-r ct Cuslcms

2 1 . )  =  K C . 4 5r r  = :9a1.1 '9C i .a t ' ,? t .  iT lue Js ga;g i ied, inder  Crccadl lo  T iJCc {Prctaa: lc . l  Ac l ,  Ghactgr
' :  -  : E :  r _ i C  m a r . e r  , a r L e  r s  ? r : e r : : o , r a c . ? r  C - s : c m s  . e g  5 : i t ' : r '  =  <  l ' . 1  c . ,  ' . 1

A : l  : ^ .  . r 3  a l I .  r . . . ; . ' ' : r  t ^ A  t c i e t r 6 , l  r -  : r  ^ r T = a  r . . <
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CROCODIT E EGG HARVESTS AS AN EFFECTfVE CONSERVATTON TOOL!
TIIE PAPUA NEfl GI'INE,A EXPERIENCE 1985 - T99'

Jacl< H. Cox) and Godfrid Sotmu,

' 2919 Colony Road, Chartotte, NC USA 29211' Officer-in Charge, Natjonal Crocodile Management Unit, D . E. C. ,P.O. Box 6601, Bor:oko, NCD, papua New Guinea

Inkaduc'tsqr

The cooservauon aspect of the crocodile management program in papua NewGuinea depends heavily on sustaineal uuljzauon of th; w d ,L*-oa"a, u ar1tu_faceted harvest of two ,,classic,' species, the New Cuinea trestrwatei crocoO:te
Crocoqylus oovaeouineae and the often sympatric saltwater (= Indo_paciJic)
cr-ocoalile g- potosus. Skins flom ttre controUeCl hunting of j_uveniles anal young
adults stj]l comprise the majority of skin €xport6, and piovide the hrgnest snare
of tesource derived income to local hunters. However; since the 1970s, capture
of small juveni.les for coastat ranching schemes has supplied an incleasingtt
rmportant segment of the harvest- In 1985, a thild fo.m of utjlizadon, tuild egg
collectioo, was introduced 1n the middle Sepik River region. Although
unexpectedly beset with opposition flom sorne loc.al communiues, egg harvests
have evolved, i.n tl.e village domajns vrhere conalucteal, as the consiidating force
for conservation of wild stocks.

This paper describes the establishment of egg harvests in pNG, some of the
trials, travafls and triumphs irvolved in the process, anal the current neeal to
expand the program to other caocoalile ploducing areas of the country.

Cdrceptuauzattqr

Some of the most successful crocodile management plograms (e. g. l,ouj.siana
and Florida in the USA, Northern Territory of Australia, Zi;babvTe) emphasjze,
or solely rely upon, wild harvested eggs as the basic stock for ranching schemes.
Incorporauon of egg harvests in pNG similarly offers a number of aalvaatages
over live harvests for troth conservation and commercia.l interests:

. As an ecologicaly (-selected species, resident crocoalilians are piesumed
to exhibit high egg mortality in the wild (>5Ot). Because Iive juveniles
harvested in PNG are beyond t.Le criucal first six months when ftortalities
are highest, eggs represent a much more er<pendable component of thepopulatjon; wild stocl<s are therefore less like_ly to be imp;cted adversely.

. Because tbe harvest is conducted by personnel of the National Crocodile
Management Unit (due to the special. care involved with handting and
transport of eggs), there is greater control of harvest aumbers; this allows
appropriate quota.s to be set, and promotes their enforcement.

. Egg collecuon is a more eificient actjvity, requiring much less hunter effort
than capture ot alispersed juveniles. Routine monitoring of nesEng aaeas,
and in some cases nest site idenufication, can be accomplished during the
courge of hunter-gatherer foiays.
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Although handling and traDsport of eggs requires trtarti€ular.caluon , eggs
come in snall, durable pac'<ages (a thick sbe[ and membrane) tiat are
highly cost-effective to tlansPort; unlike hatcblings and yearlings, eggs
alo not sufter from the stress of txanslocation.

If young eggs are utilized, C! 9!!g incubation at oPtimal temperatures
pei^its-tfrJ programming of improveal growth rates, nanipulatjon of sex,
and (possibly) greater fecundity.

Egg hawests assist monitoring of wild Popu.lab.ons, as ttends in population

statur can be inferred from clutch characteristics (e'g' sizel mass);
fluctuaton in the Peak nesting period can be more accurately tlacked from
embryo ageing (or estimates based on egg band coverage) than visual
assessnent of nests.

cash payments fot eggs to local landowners provide a'| economic iDcentive
to red-u& nest exploitatj.on for eggs anal breeding females, ttle latter bejng
the key cohort for lq g*g conservatjon.

Baseline data on the nesting biology of the two clocodilians in the Sepik,
including interactions with local communitjes, i'ras provided by a prereding five
year inv;stigation (Cox 1985). Combined with analyses of data from aerial nest

lounts during 1980-1984, this knowledge of nesting parameters enabled the
potential cos* and benefits of egg extracbon to be gauged quanutadvely' One
important finding was that at least 358 of surveyed E. porosus and a 'leduced
sirnifar proportion of q. novaeouineae nests in the middle Sepik wele harveste'l
for buman consumption ( ltouands 1985; 1986). Of rernaining nests, Iosses to
flooding (94. 53), non-human Predation (5-109) and other causes of embryo
rnortafiiy (Sa. log?) 'tere more diJficult to calculate and Ukely undejesumated
( pernaps suUstanUaly), because some flooded nests could not be relocated afte!
i:oiUaf aiscovery ly hunters, anal collection of most dutch data were limited to the
early and mida e parts of nesting seasons (Cox f985). Thelejore, it was
sulmised that >608 of eggs of each crocodilian failed to produce hatchlings '

Although vi.Iagers readily admitted that crocoalile eggs \'ere not as
appetizing as ottrer available eggs (e.g. megapode. cassowary, chicken) they
.-"ie nonJth"less prized. particularly by e-Ider hunters. Consumption was often
ritualized by a colru[urlity feast, vthere young eggs were boi]eal, and the Iarge
embryos of olaler ones skewered and roasteal. During Periods of severe highwater
other wild eggs are reportedly difficult to obtain. and crocodile eggs may be an
important temporal soulce of protein in some cohmunities (Cox 1995) '

Substitution of crocodile eggs with chicken eggs, to defray any possible

cu.Iinary or dietary ]oss, plus a cash Payment, were consrdered sufficient to
effect t change in crnsumptjon habit. Cotrcidentaly, the principal commercial
crocodile ranch in PNG, Mainland Holdings Pty. Ltd. of Lae, was integrated into a
large-scale poult-lz oPeration, and coulal fronUoad eggs cheaPly into the harvest
reglon on aii chartels sent there to ship out crocoalile eggs or Iive crocodiles'

Most important, by 1985 Mainland Holdings had ublized proaluction from
the-ir q. porosus bxeeding stock to attain proficiency in the techniques of egg
incuua-uorr andiearing of hatchlings. The crmPany also possessed ample capacity
fo! additional eggs and rearing 6tock. In fact. of aI clocodfle falms anil ranches

397



operating in PNG at that time, ottly Mainland Holdings coutd satisfy the criteria ofproc€sgiDg eggs from a lalge scde haivest.

Proqlarn d€dqn and estabtlalurEat

As iniua]ly designed ( Hollands 1985), a helicopte! used in conjunction with
aerial nest counts vras chosen ove! grounal tliursport as the means to collect
clutches. He-Iicopters offer the advantages of rapid conduct anal conttol over
hantuing and transport. Flight time devoted to harvesting wou.ld be paid for by
Mainland, and placement time from outs.ide the Sepik pro-rated accordingly. Tiis
arrangement leduced the overall clst of aerial croc surveys to govemment, wbi]e
harvest labor v,ras paovided free to Mainland.

A cost of kina 2.50 (= USS 3.25 in 1985) per g. oorosus egg vras estimated
to posiuon the helicopter and conaluct a ilrop-and-retrieval at nests alurinq the
cpurse of aeria.l counts. Transport to Mainland and incubauon costs added ca.
K 2.00 pe! egg. According to the calcutated cost limit. this ]eft K O-50 per -gg as
the initia.l purchase price, which local conununities agteed to accept.

By 1992, the actual cost of hawesting in tbe field r./as calcutated at K 2.75
per egg for q. polosus (Cor< and cenolagani 1992), which hrith depreciatjon of the
kina is q4. 25? less than the 1985 esumate. Efficiency of transport to Lae, a high
hatching rate, and depreciation has allowed the egg pric€ to inclease steadilv
over the year6, to K 1.50 in 1988, ( 2.50 in 1992, and K 3.20 in 1996-

g. porosus ha6 been the species of choice owing to its higher commercial.
skin value and faster growth on ranches. In addition, a clutch size of >5Ot
compaled to C. novaequineae substantially reduces the cost of collection in the
wild. However, the majority of the skin trade in pNG (qe. 7O*) is comprised by
E- novaeduineae; thus in order to sttengthen !! glg cons€rvauon of this
species, and further improve income generation for loca.l communities. conrmercial
lanches have been encouraged to harvest eggs of both species.

After nests ate harvested, lanalowners can check dutch and viability
counts at the base of operauons in Ambunti, but it has been infensible for them to
accompany the harvest team, or for the helicopter to aletour to villaqes for
inspection of clutches. At the end of the survey, the Ambunu based wttdliJe
officer travels on patrol to participating \/iDages to disburse egg payments,
digcuss the resu.Its of the nest counts and harvest, and elicit future participation.

Ground-based harvesting with canoes was investigated in 1990 arrd 1992.
The method \ras found to reduce co6ts artd enhance safety compaied to aerial
ccillection, but to be more effective and applicable on a wide scale, requrres
substantial advance planning anal coordination at the fie_ld leve_I. Even then,
availability of ]ocnl guides and cano€s cannot be assured, Atthouqh logisucal.ly
more diificult and tjme-consuming, it appears advantageous for t\ro reasons to
incorporate (or possibly re-orient) the egg harvest to ground-baseal executron.
In lieu of higher aerial costs, a bonus of K 2.00 - 2.50 cou.Id be offered for each
grounal harvested egg. Furthermore, direct particjpation of landowners a.llavs
any suspicion regaiding the number of viable eggs harvested, while substan-tjaUy
rehunerating them for their harvest effort. Such a scheme vrould be bett€r
suited for fr:eshwater crocodi.les due to the greater incialence ot concealeal nests,
many of which are accessible, a.Ibeit with difficulty, to Sepik hunters.
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A g. novaeouineae egg harvest in 1996 may be an ideal optrortunity to re-
assess ground harveeung, but this would require extensive pleparatory patrols
in July and August, and subsequent coortlinaUon patlols in early Oqtober before
the start of aerial nest counts. Timing of iniual nest senrcheG or tl.e sta-rt ol
ground harvestjng is crittcal to avoitt possible nest abandonmeot should a
substanual number of clutches not yet be laid.

Experinentation witi Global Position System (GPS) technology in 1994 and
1.996 promises improved effidency for both ground and aerial extraction, Because
aI counted nests are plotted with site coordinates of t 50 m accuracy (using a
Gatmon 5000 GPS), ne6ts can be relocated quickly. A hand held MageUan 2000
unit also aials efficient follov,r-up gTound harvesting of easily accessible nests.
However, the greatest benefit of GPS may be that, based on the initial conaluct of
nest counts, a route can be plotted and flown exdusively for egg collection.
Such harvest flights should further reduc€ - pertraps substantialy - aerial costs,
altlough if some nests cannot be located, or personne-l ciinnot be drop and
retlieved, mid-ai.r adjustment wil] be required to incorporate alternate sites,

Harvest priority was irriualy assigned to nests that \rere assessed as prone
to flooding or predation. Wh€reas the first condiuon is atill prioritized, the laf.et
leferred to heavily utilizeal nesting areas where no particular village exerted
exclusive use or ownersNp, It was befieved there was a high risk that dutches
in these ne-sts would be taken for food if not halve-sted. In practice, harvests in
tie-Ee areas led to controversies over who should recejwe payments, and
complaints tegariling the program. It \^ras then decided to drop site-s of disputed
ownership from the harve-st regime. However. the potential leturns from egg
sales induced resoluuon of dispute-s, and with ne-st protectjon so widely adopted
gince the early 1990s, harvestg have resumed.

Priority has also been given to the most supportive landowners, and
@llection of at Ieast one nest from the domain of each cooperating village, so as to
diaseminate the ecooomic benefits and involve as many communities as possible.

The number of nests harvested from each sur,vey location currently
depends on tlle number of active and succesgfuly hatched nests counted (wit} a
take of s50g as a guideline). count history ( general trend in nest numbels in the
lecent past), and most important, erhether o! not local lantlowners approve of the
harvest, including in receat years their iequest for more intensive harvesting.

Landowners have agreed to allovi unharvesteal nests to hatch, but if the-se
wele subsequently raided for eggs, it v!'as irlually understood tlat the dan
dornain would be exduded from future haivests. In practice, the agreement has
ploven infeaslble to monitor trecause Iunds have not been available fotl aepUcate
nest Counts to determine hatching success, and in some instaaces people from
other viUages or c-lans have been aleged to raid nest6. Howeve!, at present, this
rnay be a moot point of concern gdven the indicauon of neady total nest protection

One important tradeoff has been accepted: the preference for young
clutche-s. Even wit}l cateJul handling, tlanslocation is risky, and the dming of
aerial nest counts for peak nestlng means that most clutche-s are at an advanced
stage of deve-Iopment, past t}le criucal periods of sex determination and setting of
grovrth rates. However, harve^sts comprised of oliler eggs do offer the
advantages of reduced length (and therefore cost) of incubation and a higher
hatching rate. Even if young eggs could be coUected before the surveys, this
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wauld probably bias the nest crunts, as trails to harvested nests wou.ld tip off the
spotte! to their presence and coDfuse assegsment of human prealauon.

Hafvests were suspended in l99O, L992 and 1994 due to opposiUon from
clnununities alownriver from Ambunu, and certain provincial poliuciaas who
sought to make an election issue of the harvest. The 1994 C. porosus narvest
I/ras carried out in selected arens after villagers proposed a-bian] G-harvest to
ameliorate possible hatchling depletion. Holrever, with the numbers of captured
young remainirlg high, and the loss of cash income iacreasingly felt, partjcipating
^bmmulliues expressed their wishes, and even demands, in 1995 for renewed
aDual harvestjng. In response, interventions from NCMU officials in eartv 1996
succeeded in obtaining tie c.operation qf those poliudans who previously
opposed tbe egg harve_sts, and the unanimous support afforded the March 1996
g, porosus harvest holds promise that the controversy is now large_ly resolved,

Collecttst netlroal.s

The methods of handling and transport of eggs have been aliscusseal in
various repolts to covernment (Houands 1985; Cox et al. 1999; cenotagani q! 4.
1991 ; Cox and Genolagani 1992 , L994\ . In sutnnEr!' , clutches are quict<ly
transferred from the nest to styrofoam ioolers or cardboald boxes l bd with
lotting grass, r^r'ith care taken not to rotate eggs, Cootainers ale stored in the
helicopter o! motor canoe untjl return several hours later to Ambunu. Eggs are
then unpacj.ed, marked with permanent ink to indicate the top tr ositjon, and data
lecolded on clutch size, egg length/width/ireight, and viabilitt (Uve, dead and
inferHle eggs). Non-wiable eggs are aliscarded and lemaining good eggs are
subgequently repacked in boxes of decaying giass. Temperatures are monitoted
ever)' fev, houls, and the eggs ventilated as necessar!' tc, n@intain 32.C, untjl the
harvest can be air fleighted to a commercial incubato!.

In some years, age and aleduced laying date were estimated by sacrificjng
one egg and examining the embryo. Eeginning in 1996, a more general but
practical estimate is calculateal from band vridt}I. These data are important for
tlacking fluctuaUons in peak nesting period, and their relauon to environmental
variables (e.9. seasonal rratet levels, burning of habitat).

During g. porosus halvests, the collection teams ale composeat of two
members. one of whom performs the egg extraction, while the other guards him
with a lake or cattoe pada e and uses hand signals to comrnunicate with the
h€Iicopter crew. llrhere nesting crocoaliles ar:e sighted on approach, or vegetatj.on
obscules their lrossible presence. the helicopter hovers c.lcrsely at nests vrhile the
eggs a.re collected- During aerial ctutch inspecuons in 1982-1983, a 12 gauge
ahotgun was carried fon: protection, but it tras judged more of a threat fiom
discharge while c.Lambering in and out of the choplrer, and slogging across
tloating mats, than attack from nesung crocoililes. It was replaced with a rake,
which offers a vride surface for adults to bite into, but a sturdier long paddle vras
later found to be more effecuve.

During the g. lgygCggi4CaC harvest, a single member is usua.lty atropped
and retrieved in areas of multiple nest harvesung to reduce the higher cost of
coUection. C. novaequineae is undocumented as responsible for any attacks on
humans in Papua Nev/ Guinea. and of the @, 185 attendant adults encountered on
surveys and egg harvests, none bave displayed aggressive behavior, HovTever,
the C. novaequineae nesung period overlaps some q. pq!@Ug nesting (ge. 3-59
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of nests inspected; cox and Genolagani 1992) ' For future harvests of q.
novaeouineae nests, two member teafts are plaDned for alrop-ard-letrievals.

Altirough harvest personnel have become increaslngly conscious about
aafety considerauons over the years, alrd incotpolated aaldiuonal precautions,
a€rial egg harvesting still contains elements of consrderable risk. This is
particularly so wit}! g, porogus, \^tbich contitues to annually attacl< and ki]I
hurnars in t}Ie Sepik, Attendant crocodiles (assumed to be nesting fema.les,
altltough pairs of adults have been observed at nests; Cox and Genolagani,
unpubl. data) have become bolder in recent l'ears, protably as a result of
reduced puisuit and disturbance by huntels. Of the 130-150 nests a.nually
surveyed, 3-4 nest attendants crmmonly hold thei.r ground (gE) with iaws agape,
and one or t\,ro usua[y attempt to attack a closely approach.ing heljcopter.

Haln€gt tEuItB lrrd dl&'uadotr

In conjunction \rith the aerial monitoring of nesung activity, seven g.
pq!9q!9 arrd three q. novaeouineae egg harvests have been conducted in the
middle Sepik since 1985. Appenilir( 1 details tie results of these collections.

Mean harvest intensity (number of harvested nests as a per c€nt of nests
surveyeil ) bas neve! exceeded one thitd of the total nest count ( Figuae 1 ) , weu
below the 509 seE-imlrosed quota. If ancillary lates of human predation are
included, the take is still witlrin or below the 30-358 of.ests raided for eggs
prior to inception of the egg harvest program.

The apparent incidence of g. pq!9s99 nest raiding plunged from 30-35* in
the yea.rs before the egg harwest was adopted (1980-1985) to 38 wheo initially
conducted in 1985 and 1986 ( Hollands 1985,1986). However, it then inexplicably
rose to levels of 7-12.5E, befole dropping again in recent yeals ( Figure I). A
6pike in 1994 is tnainly attributable to human plealatlon in the Oum village domain
(6 of 11 ne-sts; cox qE 4. 1994), which is t}Ie farthest point upriver that eggs are
harvested.

ConverEely, c, novaeqrrirleae egg exploitatjon (see Figure 2) has remarned
Low, even tttough relatively few harve-sts have been conducted, and none since
1990 (Figure 2). This could be ilue to the more secluded character of E.
nowaequineae nesting/ anal hence rnore difficult detection of nests by hunters; the
alleged seasona.I availabiuty of other wflal eggs (Cox 1995), or other factors-

It is po€sible. particularly during illitjal years of conaluct, that a
substantial number of nest-s of either species was harvested for consumption after
the surveys. Howeve!, culrent anecdotal evidence from a variety of locnl
Irfortnants suggests tlat, if formerly so. this pracuce has declined daamaticaly.
Of even gleater significance. the devastating practice of setting hooks at nests
has evidenUy ceased sinc€ the late 1980s (pers. obs).

Clutch characteristics have yet to be anal].zed thoroughly, but mean clutch
size-g of harvests dosely para]Iel those of pre-harvest ground studies by cox
(1985) for q. porosus: 59.5 (n : 203) vs. 59.2 (n = 88); anal lower for E.
novaequineae: 33.1 (n = 128) vs. 35.3 (n = 175), possibly indicaUng increased
lecruitment or higher turnover in the nestjng population of the latter species.
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Detailed analyses of dutch size, egg mass and egg dimension may sheal
further Iight on the dt namics of Crocodylus populations in the Sepik, and as a
monitoring tool, could provide a supplemental method to infer populauon status
over time. This may be particularly valuable given the expense, Iogistjcal
constraints and haavestjng bias likefy to be encountqred with mark-recapture
studies of hatchling survivorship and hatching success research. Furthermore,
trends in dutch parameters woulal supplement the needed in-depth analysis of
Iive and skin harvests to better ascertai.n the effects of egg harvests on local
Populations .

While D qlg hatcNng rates have been djJficult to assess (Cox 1985),
avaj.lable data from 1988 on\rards suggests unifornly lo\d rates of non-human
predation and flooding at the tlme of the 6urveys.(2.1? each factor for q. porosus
[n = 1,103 nests]; 0.6* each factor for q. novaequineae [n = 1,033 nests] ), and
are thus at variance with assumed high mortaliues in the wild.

Ex situ hatching rates since inception of the halvests have ranged from
75.3 to 94.0 ?, with a mean of 84.1* (n= 10,446 eggs; D. wilkin, D ! i ! ! .  16 May
1996) . but exclude the 1990 g. novaequineae harvest (<50*; c. Mitchell., pers.
comm. ). when the egg consignment was subjected to an extlermely serious
aerodt'namic stall. Nevertheless, culrent techniques of egg handling, transport
and incubatjou are evialenuy satisfactory.

8oo prldno

In 1992 the price for q. porosus eggs \^ras increased to X 2.50 per egg,
Since that time the PNG kina has alepreciated by approdmately 25*. Thus, an
increase to K 3.20 per egg when harvests hrere resumed in 1996 largely offsets the
depreciation anal resulting inflated costs of local stoae goods.

Indications are that ranches could afford to raise the pulchase price even
lrigher, which would elicit additional support and further strengthen
conservation incentives, With the ability of q. porosus to maintain its market
value in recent years, a 25-402 price increase should not financially buralen
ranches, especia.lly iJ insututed v/ith the scale of economy involved in a harvest of
:3,000 viable eggs, In fact, the add-idonal expense nay be recouped within 1-2
yeals by increasingly efficient harvest procedures, and with the adult population
shovT'ing a trend of steady increase ( Manous 1995), promote even more intensive
and efficient harvests in future years,

To r:einforce the economic incenuve of protecting acuve nests, and to avoid
possible disputes regarding the number of viable eggs in a nest, payment could
be made for entjre cLutches, iistead of the cufient policy of payi:rg only for
viable eggs. This practice has occasionaly left land owners disappointed, as
they protected a nest with the assumpuon that it contained many viable eggs,
only to hear that most were infertile ol floodeal out. As the mean viabifity of q.
porosus eggs since the inception of harvests is 82.9% (n = 12.105; Appendix 1),
an increase of 17? in procurement cost would be expected by paFng for a[ eggs
extlacteal.

Increasing the purchase price for q- novaequineae eggs presents mole of a
challenge foi commelcial lanches, Hov/ever, considering the level of profits still
possible, continuing increases in producuon eJficiency, ground harvesting
potential, and the long-term benefits to industry, a higher price should be
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a.ffoE:dable. Ful]y induding q, novaecruineare in the egg halvest legime is also
consistent with management of the crocodile le-soulce as a single unit in aleas of
strEcies sympatry. This would not only strengthen conselvation incenuves for
fleshwatel crococlfles, but further rebforc€ ttte value Of intact habitat.

Colnrnutdtv porHdpattq!

Egg harvests must pay great heed to the land tenure system in PNG, as
unde! organic law, traaliuonal land owners e:tercise alnost exclusive control of
natural resources- Fot a long-term interventjolr to hrin Iocal acceptance it must
be tailored to the abilities, aspitations and resources of local communities, yet
provide substantial short-term beneJits.

Egg couection is vrell-tailoreal to the largely hunter-qatherer lifestyles of
people in crocodile producing areas of PNG. Moreover, in the Sepi}<, an evolving
routine of cash:and-kind payments, complemented by an extension campaign to
inculcate the variouE benefits of t}te strategy, is activdy persuading local people
to act in their own economic interests as custodiarts of the lesoulce,

At the current rate of K 3.20 per viable egg, a letuln of K 158 is realized
fo! the average !1. pq!@!g nest. A comparison shows that a single harvest of
eggs produces an amount of income that approaches the skin value of the female
(assuming she is young eoough to fal] r^rithin the legal size limit). Loca.l hunters
and landowners knovr that females, if undi6turbed, nest more or less annually for
long perigCs, t!?ica.Uy twenty years or more. Thus. by providing an alternative
anal greater source of income, the temptation to hunt adult females for thei-r skins
is efiective-l? diminished, and a significant financial incent-rve exists for villagers
to protect the'goose that lays the golden eggr. Furthermore. because hunting
methods avray from nests are sexually non-tliscriminate/ the ploteqtion incentive
extends to adult males.

Harvested nests are usualy limited to a iew land owners in each village,
but t-}.e e-lder in whose domain a nest is harvested irill often alivide the retulns
among those who have user rights over the nesting habitat. and tius extend the
benelits and protection incenUve to other membels of the community.

Hoi", meaningfu.I, though, are the retulns? While the current, annual
system-wide generation of USS 5,000 f'om egg harve€ts provides insufficient
income to irr any way "develop' individua.l villages, wi.th land or^rners as the
driving force, the harvests increasingly funcuon as a consolidating force belrind
@ngervauon-oriented uti.Iizauon of the local caocodile populaUons. this in turn
underpins the sustaineal (and gr:eater) returns from hunting and Iive cnpture,

Although a ver:y high degree of nest protection is suggested by results of
the Ino6t recent nest counts, a doubling or tripling of returns to local communities
from resumed g, novaecruineae and more intensive C. Dorosus harv€sts would
clntribute even further to their socio-economic development, and gaeatly bolstet
incentives to protect habitat, vrhich as frequent and extensive burning shorrs,
remains poorly linked by local con:rmunities to conservation of crocodiles.

In the floodplain oi the middle and upper Sepik. crocoaliles are sUlI the
major source of income for most villages, and orcept for small sca.le fe-lling of
hard\roods, gold parlning and smoked fish, competing economic opportunities are
virtually non-eraistent. Although local people derive the basics for life from the
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svranps, cash is needed for new fishing nets, supplemental store goods, poll
taxes, and school fees. It iE the last item that was frequenfly citJO as a mainreason to-resume the egg harvests. Vi.Uages uprive! ir;m Aribunti coutd nolonge! afford the K 80- 500 per yenr, and long-term implovement of the
community's socio-economic welfare is often viewed as @ntingent upon senalingstudents to national high schools or miss.ionary institutes.

In identiJying the leasons why the harvests have evolved to a successful
stage, not to be discounted is the trust factor. pelple in the middle and upperSepik have had a long association with NCMU/DEC personnel, particu.larly titeAmbund-based officer, who have been sympathetic and suppoitive of the plight
of local communities. 'Ihis has fosteted tnrst, and in turn. 

_tfre 
nec"=sa.y

cooperatjon to realize success, ( Recal that people lely on the word of NCMU
officers as to the numbel of viable eggs frofir tha! nesis) . apptoprlate economicincentives are essential, but it takes people working hara and worLng together,
in tbis case a tripartite eJfort of government, induJtry and ]oca.t communities, toput them into action.

_ lSS harvests exempliJy how crocodile management in pNG has advanced:
From the nas@nt days when suspicion ru]ed, ttrere were threats t; shoot down
the survey chopper if eggs vrere taken, Now, in 1996, the people of one viltage
threatened to ban the aerial survey in their areas lt eggs were 

_4qq 
harvesteal.

Egg harvests, in combination with a sustained take of skins and young, arecreaung an addiuonal spin-off that confers maior and ultirnate conservauon
value. Vast aleas of ]owtand papua New Guinea 6ti11 featule an artEy of intact
s\tamp habitats that are often regarded as inhospitab)e and ,,worthle_ss',. ff,
however, these habitats can be shown to have high ploaluctjve value owrng ro
optimally managed clocodile poputauons, then there is a povrerful economic
incentive to preserve t}em - and the spectrum of flora anal fauna they comprrse _
rather than convert them for altelnative production schemes. In other words,
the economic value generated by sustained yield management allows habitat to
effectivety compete with other widely applied forms oflanCl use such as iorestty
anal agriculture (webb 1991),

ErpaDst@ potelttal

There rema_ins considerable scope to intensify anal expand egg harvests int}Ie Sepik regdon, as well as bring otier river systams, success oiine eqobarvest prograrn in the mida e-upper Sepik a.Iso provides impetus fo, e*p-a-nsio.,.

..- FgXy prot€cted nesting grounds, found almost exclusivety in t}Ie Avatjpvillage domain, include the current survey sites of Walmau, Lap;ngai, Nurnah]r,
Rangovel, most of Kwaseoam, anal yambi yauwe. Ct..rly, ihe"" s;ould berncolporated into the program. Avatip leaders oppose the egg harvest and
trecause of alcestral or,rnership claims, exert influence o.re.Iie neighboring
villages of Malu and yau'umbak. The Lrasis for their opposiUon is tie belief thatqll egg harvesting wiU lead to a depletion in the number of young crocoililes
available for Iive harve_st, and over time realuce local ..<rcodile 1-ldauons.

Extension efforts are needed to re-approach village leaaters anal tand
owners in this area and explain the observable effects t; date of harvesung,
especialy in lelatively intensivety hareested E. porosus sites upriver, where
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nest numbels are stable or increasrng, anal there is no inalication of decline in the
numbe! of Uve crocodile.s (Bagu, S'ragap and Kubkain villagers, pers. comm. ).

One way to irin support for the program may be to propose a night count
regime in a sequestered loca.l lagoon (e.9. Numahar) to assess loc€] population
status prior to egg harvesting, then regulady replicate the night counts after
har"ve-sting has begun. Based on le-sults of the sulveys, the local trial harvest
can be conUnued, expanded o! dropped. If a more conservative approach is
deemed necessary to pelsuade local landowners, the numbe! of nests taken at the
tria.I site can be limited to, say, 20-258 of the total.

Egg harve"sung cruld also be expanded further downriver to the vicinity of
Mind.ibit and Kandangai villages whele re-latively high nesting densrties have been
recorded. Program intloducdon in the Mindibit aren should be facilitated by the
prevalence of the Seventh Day Advenust church. Crocodile eggs are viewed as a
dietary taboo and the l4indibit community is leportedly steaalfast in not colectjng
or eating the eggs (G. Liveasidge, loca-I resident, pers, comm.).

Good potenual also exists fo! expansion of ground-based C. novaequineae
egg harvests, bot}) witbin tie presernt survey area and further uprivea.
However, in order to be realized, ttle solid support of loca.l communities and
government councils must be gained weu beJorehanal. Thi6 can be done only iJ
the NCMU officer at Ambunti has the outboard motors, dinghies. fuel anal spale
palts to conduct regular patlols. E)rpansion to more remote areas such as the
May, YeIIow and Green rivers v,rould be more expensive and dernandinq of Hme,
but hulter-gatherers in these areas receive a much sma.l]er, and disploportionate
share of lesource-alerived benefits. They are theaefole in more need of
assistance, and arguably merit priority for socio-economic deve-lopment programs.

Additional egg harvest potenual is believed to exist in many areas outsrde
the Sepik region. Foremost among these is the Ramu River where significant
stocks of g. pq!99!E reportedty occur, and protecuon of nests anal breeding
stock is said to be widely supported (S. Seeto, Madang crocoalile rancher. pers.
comm, ). The proximity of commercial crocoalile ranches at Lae and Mailang
improves the logistics of harvesting eggs ln the Ramu.

q. porosus egg harvests also appear feasible in the middle Strjckland River
and coasta.l GulJ Provioce.
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App€ndix 1. Crocodile egg hareest data flom the l4iddte Sepik RiveJ region.papua Neqr GrriDea.

Crocpdvlua pcEua

nests 3 of nests total no. no. of per cent x clutclYear harvesteat surveved of eqqs viable eqqs 
"iJl.-;;; EAe

r985'
1986',
1988.
1989,
1990'
L992'
1994'
1996'

19.4
23.9

20.6
29.6
24 .6

33 .3

795
1061
793

1329

2722

859
647

1198
r324
1656
1545
2145

81 .0
81 .6
90. 1

ao.2
89 .5
78 .8

56 -8
62 .4
61 .0

57.6.
59 .0
59 .4
57  .9

I4
17
I3
20
29
35
29
47

lorlts 204

x 25.5 24.9b

72,rO5 10.035

42.9 59 .5 "

a = (!.203) ole De6t {[g 076) ercl lded as o!],  a part ial ctrtch ol 20 eggs ras detirered.
b: calculated a6 t ie harresled test aggregate djr ided by tbe totat ludei"of !est5 sr eted ID = 8lg),

CrEdvlus nqvaeoutneae

nests 3 of nests
Yea! harvested surveved

t988' 33.
1989" 48.
1990' 47.

16  -  4 " . "
20.4" .
26 .6"  "

total no.
of egos

996.
1634.
I606.

no. of
viable eoqs

807"
1307.
I2LA"

per cent
viable eqqs

81 .0
80 .0
75 .8

x clutch
size

32 .1
34.0

TOTII,S 128

x  42 .7

4236"

78.7 33. r

46 eg9s, 43 viable
71 eggs, 67 ciai te

I l4 eggs, 74 ! iabte
the aerial  survey

6 Cox 4 4. 1994.
7 Ulpubl. data. DlC.
8 Ceiolagari 4 !1. 1989.
9 Gelolagalj  et al.  1991.

2r .2"  "
c :  erclDdes C. polos0s testsj  I  i i  1988 {SX 400)

I  i i  1989 {SI( {81)
?  i r  1 9 9 0  ( S x  5 5 i l 8 )

d :  ercludes harvested lests thal  f le le lot  spoited o0

SoutcEs: I [ol laids 1985.
2 lol lards 1986,
3 Cor et 4. 1989,
4 Gerolagll i  4 4. 1990.
i Cor ald ceDotagarl 1992.
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FITORIDA'S
ALLIGATOR MANAGEMEI{T PROGRAM

AN IJPDATE - 1987 TO I995I
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Florida Game and Fresh Water Fish Commission
4005 South Main Stle€t
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I. INTRODUCTION

Alligators bave been part of Florids's etrvironm€nt for thousands of ysrs, aad records of conmercial
exploitatioD of alligatorc itr Florida date back !o tbe late 180O's. Harv€sting of alligstors went unregulated rhrougb
the esrly lgm's. However, in 1943, conc€rns .bout popul&tion decli.ne,s in e{sily acc€ssibte arejs stimutsted
altrblishEent of r 4-foot millinudl size limir (the frst statelPide auigator regularion) by rhe Ftorida CaDe and
Fre,sh Water Fish CoEmission (Cor nissior). Itr s?ite of this reguhrion, declines contiaued. In 1954, a srarewide
6-foot midmue size limit l,ls impos€d, &d eveuhully, in 1962, tbe legal alligator harvesr se.son was clos€d. The
closed season, however, did Dot stop wide spreed exploitation because st re laws werc not effective in closing dowr
a well €stablished interstate Eetwo* of illegal hid€ de3lers. Ar a resulr, alligaton were included on the first list of
€.ldaDgered species io 1967. Itr 1970, effertive fderal regularions werc impos€d rbrough aa aEeldnent to tbe
bcey Act that outhwed intersrate shipment of a igarors tsken i €gally. This rcgutation gave eoforc€denr officiats
the tiool lo effectively erd tbe poaching era, and alligator populalions in areas where d€clibes had b€en observed
nrade an impressive comeback (Hines 1979).

By lhe Eid-1970's, auigrtor populatioo sudeys conduct€d by Conmission biologisis indicated that mosr
populations were inc.ershg rapidly (Kushl& and Kushlan 1980, Wood e.t al. 1985), Ar that tine, the Comnission
was rp.€ivitrg 4,0OO ro 5,000 nuismce slligator complaints ,nnually. Itr 1977, rLe sratus of Ftorida's rlligator
popul.tion was rcclassifid frcn €odaDger€d to tbr€atened, by tt€ U. S. Fisb rnd Wildlife Servic€, fouowing
ewlurtion by llre ConDrission's rlligator research si!ff. This chaDge in status allowed rhe Conrission to initiate
rDsnageEert of lhe isance slligator problem rhrougb harve6t, resulring in our curretrt nuis.arce alligaror cortrol
program (qines atrd Wood*rrd 1980). Tbe Americrh alligator is curreotly list€d under the End.arg€red Species
Act as lhre{t€oed due to similarity of apperr|nce (Nesl 1985).

Itr 1980, the Commission's alliSaior research staff began focusing its efforts on tbe impact of alligllor
bawests on wild popuktions. As a result of lhe,se investigatioos lnd subse4uent experin€Dral alligator harvests on
sel€ct€d we ands, lhe Commission crested an Alligator Managemenr Pmgram, laler ro become rhe Alligator
Managen€ot S€ction (AMS) wirhin tte D,vision of Wildlife's Bureau of Wildlife Species MaDageneat.

The ConDissior's Alligator Mmagement ProgmE has develop€d arouod rhe premis€ that the economic
value deriv€d from wise use of Florid&'s llligrtor resour.r can provide e.oDomic ircertiv€s to cons€we alligators

'  Prepared for the 13!h
Specialist croup, IUCN, World
Argent ina ,  May 11-17,  L996.
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and preserve lheir wetland habitat. The expansion of mamgement prograns and gro*,lh of an hdustry dependetrt
on lhe alligator resourc provides s Dew conslituebcy Iroup to serve ss advocates for wetland conservatiod. The
nrjor objectives of the AMS are to inpl€nent sustained alligator harvest progrsms while optimizirg the e.onomic,
r€sihetic, !d ecological valuea of rlligston as s renewable natursl resou.ce. By ernphasizing the.s€ values, tbe
Commission hoFs to provide irc€ntive,s for conservation ofnot only the alligator, but also the wetled e.osystems
lhev iDhabir.

II. TIIE PLtsLIC WATERS ALLIGATOR IIARI'EST PROGRAM

ALLIGATOR HARVEST MANAGEMENT UNITS AND QUOTAS

Uod€r this progran, alligator populations sre intensively mamSed on designatei waterbodies rargiog io size
ftom l,0oo io over 100,000 rcre€. These Alligator Harvest Madagement Units (AMU'S) ste e,sbblished by
Conbission Order md annual harvest quolas are established by order of Ge Executive Dire.tor. Tabl€ I lists lhe
harvest quotas e,stiblished for tb€ AMU'S eacb ye.r sinc€ the program's irceptior in 1988.

AMU Sele.riod

Biologisls ,ssigned to the Alligator M,ragedent Seation review atrd re.ornmerd AMU'S for e.stablishment
s!trlally. Recomaissance nighllight surveys of c$didate AMU'S are done lo detemine if the a.eas lnay be
suitable for barve,sr. The scre€dng criteria us€rl for €valuating are3s for e,slablisbnert include: 1) population
estirutes exceed 20O alligators grater thar four feet in length (i.e., a populatioo Ievel that would be €xpeated to
sustain e slDull barvest quota of 15 or morc llligatort, 2) 'esidentisl developlrent wottld rot be expected to
r€sult in ,n unsatisfrctory level of complaints rElaled to bunting activities, and 3) other public uses of the area are
coEprtible with harv€st d tbe arei do€l not ioclude 'protected' sre{s that callnot be effectively excluded.
Although ihe AMS has oot don€ a systematic ssrch oflll weilrnds in Florid! to idedtiry potential AMU'S, we
believe w€ have ircluded virtually all srea that me€t thase criteria.

Harve,st Quota Criteria

The 1987 autLorizing legislation for implementing the alligator managemetrt prog.am set forth auigator study
requiren€ots (in 372.6678, F.S.). This strhie require.s studies of are.s ofthe state to be opeoed to slligator
collectio! to determine tbe nuEb€r of illisalors tha. can be reioovei withoul lorg-term advers€ impacts.
Exp€.ime.dal alligator hswests were c.nducted from 1981 to 1990 on selected arss throughout the sute. In these
studi€s, harvest quotas of l5% of the slligators gr€ater Ihr. four feet h l€ngtL resulted in trappers actually
adneving m average amual barvest of l3%. lrng tern nonitoring (also coDsiderei studies) of thes€ and other
hsrvest€d arss hrs shown that, h most cas€s, this barvest level is susrsiDable. The quota esrablishment protocol
used in lhese sMies, therfore, has served ls ih€ foundatiotr for e,stablishing barvesi quotas oa AMU'S.

h establishing quotas, the number of alligaton greater than four feet h length on e3cb AMU is estinated by
cooplethg r strtistical (regression) analysis of several years of night-light coutrt dala. The analysis statistislly
sdjusts for change! in alligator observability resultitrg from annual differences in water tempenture and waler level
(Wood et sl. 1985). The quola is then e,steblished ss 15% of the e,stiEted number of alligators. Ar exception is
E de where harve,st data froln tbe AMU indicale that nore th& I 3 * of the six'foot and larger sUigators have be€n
hsrv€,sl.n fton the lr€a in the past. Itr ihose c{s€s, a r€duced quot! that is expected to achieve a barvest of less
thatr 13 % of the sn-foot ad larger auigators is Btsblishd.

critda for clo6ing AMU'S

AlliSator population trends sre monitor€d otr e3ch AMU using statistical (regre,ssioo) analysis of alligators
obs€rved during night-light couDls. A very coosewalive alpha level of .2 is used so ss to idprove ibe power of tbe
test &ld increase the likelihood of finding a derlidng trend. When the analysis indicate.s a sigDificlnt declidng
tread ir rhe Dunber oflour-loot and larger ̂ lligarors observed dunng dght-light counts on an AMU, we
recomm€nd closure of lhat AMU. Wben the analysis indicales a sigtrificant declining treod in the nunber of rir-
foo, a"d laryer allie tots observed during ght-light counts on an AMU fo. a sinsle ye{r, quoras are rgluced by
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50%. If, aft€r conpleting the followilg y€ar's deht-lighr counrs, regressior malysis still indical€s a si8nificant
derline in the number of si.x-Joot and larger elligatolt obs€rved (i.e., de4lines for tpo cotrs€cunve vearc), we

recornmended closurE of that AMU. The coDs€rvitive criteris for closing AMU'S is iDrpos€d to satisfy the social
and politicll corcems in Flori& rsther tban pure conc€rD over sdvetse biological impacts Such stringent cntefla'
cons€quently, rnay oot de desinble in other tegions where higber suslained yields ate desitable. Hunting bas bsr
suspended on about 20% of AMU'S b€cause of de]]lining treDds and about 10% of AMU'S due to other causes,
such as elevlted mercury levels in alligator mat snd remporary lake drawdowns as part of sport fisheries
resloratiod aDd enhrnc€ment projects.

Teg sid Permit Atlotnent

The numb€r of alligator hafle,st tags issued to eacb patticipant is c{lculated by totalling tbe current v€r's
quotrs for tbose AMU'S that were e,sbblished h 1994 and dividitrg by 500 The quotient is thd rouded down to
the ne{e.st whole number. This is 8€n€rally 5 of 6 The nurbb.r of pe.mits lo be issued for each AMU'
consequeotly, is the AMU'S e,siablish€d quota divid€d by this Nmber. This rather complicated procedure helps to
nainlain stable revetrue,s lEd prevent hunter overcrowdinS.

Following nearly a decade of hunting on AMU'S, Divisiotr of Wildlife slaff are cunently reviewitrg the sbove

AMU, quota, tld rag sllotment establisbmenl procedures in liSht of research recentlv comPlete/ by the Bureu of
wildlife Rasearch. Modifications to tbese proc€dures i0ay be recommendei based on the results of this review.
We are consideriog changes that favor quota .eductions ove. AMU closures in resPo$e to declining PoPulation
tr€nds. Further study into the effect that increa.sed wariness, vegeiative cheges' and other factom have on allig.lor
counts and populaliotr tr€nds will also influeDce the protocol we use.

There is continu€{t interest i.D providing gteater 'opportuityi to ParticiPate in alligator huntirg under tbrs
program. Numero6 possibilities have b€en sussested. For example, one of the"le include's establishing 3 five{av
(Sepiember 1-5) "e{ly seasoo' harve'st as part of th€ existDg Alligator Harvest Permit Application' allow
applicants to lpply for the sp€.ial opportunity hunt in rddition to the regular hunt, issue one CITES tag with the
permir md waive tbe validatiod fe3. Nunerous variatioN on this thene could be dooe at conservative levels with

littl€ @ncem over biological effect on nany pre'sently unhunted lakes, on clos€d AMU at6, on the WCA'S where
Hg contanina.ion prevents commercial us of the meal, as coutrty-wide quotas similar to the hatchling colle.tion
quoras, or, where suitable h.bitat erisrs, on sone ofthe state Wildlife Management Are$ tb3. are geneBlly
mansSed for 6?on huntirg of tradilioral game spe.ies. Be.ause of rhe high license fe€, incre.asing the nurnber of
paniciparts also crn greatly incre3s€ revenue. This incrssed revenue Polential is attractive to the agency's
administration, particularly in a time of rapidly shrirking conservation funds from other traditional sources.

The Cornnission's public *alers alligator haflest continues to be an imponart conponent of the Alligator
MsDagen€nt Prog€m. It capture's statewide, national, and irtemational interest ed provides ao excellert
opportunity to inforn the public qbout tbe valse of alligators and wetlands, while allowing participsnis to benefit
fron this renewable natural resource. Besuse of the high interest, we erpect to corimue to move toward
incresing participation levels and progran revenues.

Cunent Status

Alligator Managenedt Section biologisls compleled suweys asd recornmended harvest quoias for 36 AMU'S

i! 1995. Rougl y 20,000 appljcations were distributei to the public, and 8,909 completed applications were

retuDed to the Commissior's Gainesville office by tbe June I aPPlication deadline. A .otal of583 applicsts were
radonly selected to participate in tbe harv6t. As a re.sult,565 aPplicants (97%) conpleted one of the ll traimng
and orientatioo prognm offered at eight different localiolls throughout the slate and purchased thei. auigator
trapping lic€ns€.s. The iDcese over 1994's parricipatiotr aG of93% is attributed to iocre3.sing hide prices

The 565 qualifien applicants were issuei harvest P€rmits and six alliSalor harvest iags erch to heflast

llliSators during two, l5iay Fhes of the SePtember harvest Period. A total of 2,985 alligators (88% of the
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numb€r of tlgs issud) w:s harvssted. Table I sumnarizes alligaror ha.vesrr on public waters from 1988 through
1995.

Itr, TIIE PRIVATE LANDS ALLIGATOR MANAGEMENT PROGRAM

Sinc€ s lirge p€rcent!8e of Florida's wetlands are privately o\vxd, cons€dation of alligator habirals on
private lands is critical lo the corlirud well-being of auigaror populations in the sraie. The Cornmissioo b&s Siveo
landown€l! m inc€niive for maintaining these habilats by providing rhen atr opportutriry to mflmge and harvest
sligators fron their lsnds. To participate in the progran, appliclrls Dust own or lels€ a parcel with a
nininum of r,000 scres of slligator habitat or wirh a midnud of lO0 alligators gre4rer rha.u 4 fe€t in lergth. A
group of lalrdo\|Ilels or authorized le,ss€e,s may rpply jointly provided the sggregare adjoidng prcp€rties meet rhe
minimum sUiSaror habit&t acre3g€ or population requiremetrts.

PRIVATE LANDS ALLIGATOR MANACEMENT PROGRAM APPLICATION PROCEDURES

Pnvate lab& panicipants msy choos from several available hawsst options, depending oo rhe acreage of
aUig&lor habiiat on lheir propertias &nd/or suigator populition infoEqtioo provided to the CommissioD. Private
landowners E y elect to harvest alligatols, hatchlings, atrd eggs frotr| rheir prop€rtis. Applic$ti are re4uiren b
s€ek lhe rssislance of private consulting biologists to compile and verify survey information on the status of
alligators d.Dd lheir habilat on property enrolled ir the program.

Two g€neral classifications of private lands participarts eiist: l) thos€ submiuing habitat ilventories that show
lhe property has gre{ter than 1,000 acres of alligator habitat, where borh juvenile and adulr har',,esrs rre permined,
and 2) those submittitrg otrly tright-light surveys *here ooly hunring (of non-hltcbliDg slligators generally over four
feet h leneih) is auowd; egg aDd hatcbting collections are not rllowed on property witt less than I,000 acre,s of
illig.tor hsbitat.

Commission staff attempt to conduct on-site spor-visirs to the prop€rry to check rhe habitat inventorie.s, ,.dd
nighclight, !e3t and batchling pod $rNeys submitted by private consutting biologisb. The,se site-visib allow
proSram st!ff to rermin familiar wilh participanrs and codditioDs in rhe field, and io €nsure rhat the information is
a4curalo 8nd the program reroaiDs crEdible.

Alligator Harvest Proc€dure,s

Only non-halchling auigators lexs lhan 6 feet in lengtb and auigaton greater rhan 9 felr in length may be
laken ftom May I through July 31, and notr-hilchling alliSstors inay be t3keo from Sept€Db€r I lhrough Octobe.
31. A[igators in3y b€ lakeD by the use of fireards during daylight hours; by live tnps, set hooks (ercepr from
May I lbrough July 3l) rrd sDaras; b&ited, wooden p€gs lss than rwo inchss io leDgth ltttched ro a hod-held
r€strtinbg lio€; barpooos, gigs, and snatch books; slanually ope€ted spe3's, spe3rSrlns, gig+quipped banS sticks,
ctossbows, lnd bows with proj€ctilei attached to a re"stnhiog line. The use of fire3nns other rhan ba.g sticks and
gigquipped bang sticks is prohibited fron suns€t to sunlise. Many of rhe,re merhods are turtber dascribed by
McDmiel rnd Hord (1990). Allisators must be killei p.ior ro leavins rhe properry. An idenrifying auigator
"harvest tag" (not r CITES-approv€d export tag) issued by the Conmission inust be tocke/ ttuougb the skin of the
.lligator within six (6) incbs of the tip of the tail irunediately upon killing. The idetrriryitrg alligato. harvesr lag
nust remain attacbed to the alligator hide at all rines utrtil the hide is validargt by the Comission. The
posse,ssion of aoy untagged alligator bide is prohibitsl.

Ar alligator harvest rcport form that idetrtifies the source of rh€ llligalor must b€ coDptered by the p€mine€
within 24 hours of .sl.irg e3cb rlligalor ind p;or to aoy rraNfer to a permiued a iSato. pr@sirg facitiry. A
copy of th€ dligator barvast report form must sccompany the alligator hide at all time!.

A rlligator hides from private laDds harvests must be validated. Hide validatiou are scheduled xnd
cotrduct€d at privace sitas and at c€nhliz€d locations by the CommissioD. Hides are mes-sure!, a CITES erpon rag
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is attacbed, and hide v3lidatioo fe€s rre collertei The vslidetior fe€ for rtid€r measuring greater thin or equal to

sevea feet h length is $30.00 per hide. The validation f€€ for ltdet melsurhg less than s€ven feet in lenglh is

$15.00 per hide. Five dollsrs of the validation fee for e.cb private laDds alligator hide is rehrmed to the industry
through tbe Florida Alligrto. Mark€ting sdd Educstion Advisory Committee. The noney is us€d to fund marketiry
.Dd €ducslional projects s€lected by a c.mmittee of industry reptesentative.s.

ECC AND HATCHLING INVENTORY AND HARVEST PROCEDURES

Private krds Alligator Manag€ment Program applic&rs with parc€ls includiDg more than 1,000 acres of
alligrtor habirat who wish to harveat alligator €ggs must submit an alligator hrbitat inventory atrd m alligrtor nest
survey to the Commission by August I of each year. Tbose applicants wishing to harvest alligator hatchlings
Eust submit ,n altigator habitst inventory and a. alligator halchling pod ilventory by November I of each year.

Nest Suweys

Becluse slligator nests are often located b deNe vegetation with €xtensive crnopy cover, aerial nesl surv€ys
are generally conducted fro[t a helicopter travelling at slow speeds (less tban 30 m.p.h.). In some cases, however'
r fixed-winged aircraft nay provide reliable information if Dests are locatei in "op€n" are€s To sugment bolh
survey techniques, grouDd s€rrches may be us€d to locate nests constructed in very detrse vegetation. Consulting
biotogisb report the location of esch nest on a map, assiSn the nast a number, atrd recotd lhe nest number and ils
status oD a surv€y form provided by the Commission. Stanus of nests may be depredated, flooded, false, or good
Ne,st swweys, verified by Certified wildlife biologists are submittei to the Commission. A nest quota is then
est blisbei and the egg colleltion permit issued.

Hatchling Surveys

Ha&l ing pod sudeys a.e most commonly @Dduclen at night with the u!€ of dim h€adlamps. Areas nay be
tBversed by foot, clroe, or moto.ized boat depnding on lhe lmoud and type of slligator habitat being swveved.
Pods are identifiable a! a group of closely spac€d animals (within a circumference of approxin alely 60 ft.) that are
between 8 and 16 iDches in lolal length. Pdl invetrtories are rePortei by consulting biologists by re.ording the pod
localio's on mps ad idenlifying rhe number of hatchlings p€r pod observed on a suwey fonn provided by the

Egg and Hatchling Haraesl Pr@edures

Eggs can b€ coll€red at the sane time cenified biologisls conduct the alliSator nest sufley. The applicad
nult submit ln alligator habitat inventory and a wrilten request for an egg harvest permit itrcluding the name of the
lic€nsr.d alligalor farmer dsigmte,(l lo conduct th€ egg collection. The coltection of eggs at tbe time of the survey
is ofren les expensive and avoids egg losse.s caused by floodhg and depredarion that might otherwise occur while
waitiDg for a prmit to be issud.

Conmission biologists assess the sudey informatiotr prov;ded by the applic€nt to delermine the Dumber of
alligalor eggs ud/or harchli'8s that inay be coll@ten. h getreral, a 50% ha.vst Ete of nests or bakhlirg pods is
reonmended. Upon administrative approval of quolas, purchase of a farming license, and payment of.lligator
e8g fes dd/or batchling ta8 fe€s, the Commission will issue a harvest Permit and the appropriate number of
alligator egg fe€ assessmeot raords and/or hatchling kgs 10 the designee. ln geneBl, the permiGe will have 15
days f.om the pennit isswce dates to collect eggs dd 30 days to collat hatchlings. AlliSator egg collection fees
aDd alligator hatchling tags cost $2.00 and $5.0o each, respectively.

Hawest permih are issued to the applicant or his designee and identify tle maxinum number of eggs that
IILy be collected and how mrny neds nay be opnen b achieve the quota. Any nest opeoed is ass€'ssed against the
deat quota regsrdlels of the Dumber or qulity of eggs conrained in the nast. As a result, Pnor to oP€uDg a nest a
judgn€nt is nade regarding tbe qualily of the nest (e.g., doas it app$r to have betn depredated ot flood€d). An
Egg Fe€ Asssnent Re.ord must be completed dd signed by the permitte€ to document all relaiffd eggs on the
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dly of collection aDd prior to traDsportirg the eggs from tbe property or to a licens€n farm. This record helps
elsure lhrt tbe CoDmissioD receives tbe proper fees for tb€ eggs couected.

Alligrtor batchling harve,sr pernits id€bdry (he maxiEun rumb€r of halchlings that may be collected fron the
pernited property. Only hstchlitrgs me$uring less than 9 inche! in lengtL from the tip of the sEout to the rear
marsiD of lh€ closcd vent nay be collected. Earh haichlins collected must be lagged witL an alligator hatchling
tlg providd by lh€ Codmissior. P€rmittee,s must mahtah complele records of eggs and batchlines taken. The
p€rmitlee must completo md retum to the Commission, withh 15 drys following colleation, an alligator transfer
document reporling the runber of eggs or hatcblings transfened to or phced in alligator farn facilities. Alligator
egss or batchliDss taken utrder this prosram may ody be tmnsfenrd to eligible farns (i.e., those having a
midnun of 2,000 square feet of resring h*s), and may be retained for rearins by the applicant orly if sinilarly
permitt€d.

CURRENT STATUS

Participation h th€ privsle lands program incre{sed from seven propertias and 73,000 wetland acre.s in 1988 to a
peak of 114 propertie€ and ov€r 360,000 wetland lcres h 1995. Seventy-two propertie,s encompass€d more thaD
1,000 acres of alligator habitat, basei on habitat iNentories, and were issued 806 harvast tags; 2,460 additional
barve,st tags were issued to 47 of the,se pe.mittees wbo providei supplemental alligator population surv€ys. On 42
additional pmperties, 1,?89 harvest lags w€.e issued based on verified slligator population surveys only. A total of
4,210 alligators wa5 harve-shn.

Permits were issued for egg collectiotr on 5l properties bas€d on ft,st surveys conducted by certified wildlife
biologisls. Naqt surveys wer. cotrducted simultane.usly with €gg colle4tiors under the supervision of a certified
wildlife biolosisl on 17 additional propenie,s. A total of 14,225 egss was collected atrd transferred to eligible
farm.s. No pernits for hatcblitrg couectiotr on private lands were issued in 1995. Table 2 summarize,s auigalor
harvests otr privste Ia s ftom 1988 tbrough 1995.

IV. TIIE PI]BLIC WATERS ALLIGATOR EGG AND IIATCIILING COLLECTION PROGRAM

This program prmils the colleation of alligato. eggs and hatchlings ftom public waiers by liceNed farmen
who must meet sp€cific requiremenls e,stablishei by Cormissio! rule. However, lle number of fsrms allowed to
participate is restricted due to the limited availability of eggs and hatchlings in lhe wild. The restricted acce,ss
eff€ctively guanntees continued lccess to a flnite egg and hatchling re,source atrd avoids dilutitrg th€ rvailability of
'|.w rbaterials" lo farmen who have rDade significant c-apital investnent in rearing facilities

EGC HARVEST

Alligator Managem€nt SectioD (AMS) staff review lnd r€.oomend alligator egg colle.tion areas for
estrblisbment amually. C$di&te are$ arc locsted based on staff familirrity with their region and sugge,stions
provided by other p€rsonn€l ,nd tbe public.

The screening criteria used for evaluatiDg new sre3s assess the costs and benefits of surveys and coll€ctions
for tb€ habitat itr quastion, rnd are based on the mhimum parameters associated with our previously established egg
collection arens. Tbe,se parameters r€quire lhat lhe are3 is comprised of at le3st 1,800 rcre,s of contiguous, noo-
fore,sted auigalor babitat, ao average of s€ven or more nests are observed per aerial su.vey hour, and tbat the area
*ould support a nest quota of at le{st 10 tresls.

Commission biologisls conduct aerial nest surv€ys by helicopler over elch egg colle.tion are.a and establish e
colle.iio! quota of 50 % of the aoa{ep!€dat€d, non-flooded nesls. Eligible fa.mers elect lo pafticipate in one-of-
two egg colle4tion groups ard vote for a! egg collectior 'coordinator.' The Co$rdssion issues permirs to direct
and cooduct egg collectioos on behalf of group participanrs b the individuals rEceiving the nsjority of the votas
ftom eligible voting members in ach group. The proportion of lhe total nest quola assigned to a collection group
is proportional to tbe number of group panicip|nls. &ch coordinalor is solely responsible for rlaking fee
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payments, iDforming participads ir their group of pedit re4uiremenrs, ensuring that permit teq'r'reinenls are met'
and equilably distributing eggs to ihe group's patticiPants.

Egg collectioD! sr€ conduct€d u er dire€t supervision of Conmission biologists. All eggs colleted esch dav
lre p.esebt€d to C,ommissior personnel for inspection rnd csndling at a dsignated egg iospection site The
coordinator may s€l€ct the eggs !o be retaircd for which r fee of $5 per egg is sssessed All remaining eggs rre
sunendered to Codnission persomel. A sample of tbese sunendered egSs is opened to monitor the perceDtage of
live eggs that are di$arded. h the everl the participants in rh€ colleation group elect not to collect aid utilizE all
the available egg r$ource alloclted to their group, tbe surplus ne.st quota is qssigned to the oth€r colleclioo group

An additioml, ratber minor, source of eggs is lhe orphaned egg collection which was i4plemented in 1989.
This allows the salvage of eggs from lhe oviducts and nasts of female nuisance alligators that are haflasted.

HATCHLING HARVEST

Hatchling collection quotas were e.stlblish€d itr 198? based on the quadity and quality of slliSalor babiiat in

65 of lhe state's 67 coutrties (politicsl suMivisions). Quotas nnge ftom 50 to 350 batchlings per coutrty Eligible
f.rn 's idendry the toral quols (dumber) of alligator hatcblings snd the counties that tbey prefer on applications
providen by the CoDDission. when more than on€ spplicant slecrs the sane county, ,ssiSnnerts 8re IDAde bv
rgndom drawing. Farmers purchasing iheir hatchling rags at a cost of $10.00 each, are permitt€d to collect
batchliogs f.om September 15 through October. Hatchlings sre lagged by fanners immediately upon cspture.

one-third of revenues genentei from hatchling tag fee's, by law, are dedicated to alligator husbandry re!€arch
&imed at nnproving qlligrtor rearing tecbniques. Husb&dry re.search is qdministtated through s contnct with tbe
Udversi.y of Florida veterinary school srrff who are addte'ssing nutritional problerns, stocking densities, and
reproductive performanc!. The vet school also Ptovides terhdcal assistafte lo lhe fartrIers with dia8nosis atrd
treatment of dise:!€ oulbteaks. Work on tlis contmct has be€n suspended due to tlle lack of legislative
authorizatiotr !o erpend lhe revedues collecled

ALLIGATOR FARMING

Aligator farming has incre3singly retied on wild egg and wild hatchling stock to support the contiDued growlh
of lhe industry. Captive propagation as a re.sult of succe,sstul reproduclior among the nearly ?,000 rePorted
br€€d€rs (this iocludes replac€dFnt animals that are being grown ro reproductive size and age) thai are mainlahed
in c{ptivity seams lo be remahing slable, yielding approximately 10,000 hatchlings annually Farmeis are no
longer required to keep their rerords on hatch rates of csptively ptoduced eggs separate from thos€ of wild

coll€cted eggs. So estimates for both are obtahed from farmers wbo voluntarily report s€parate hatch rates.

The number of "licens€d' fanns and the numbet of'active" fsrms producing hides iDcreas€d throuSh 1991
rnd has sinc€ r€m.itred relalively siable. Alligalot farn itrvetrtories p€iked in 1992 at over 113,000 animlls.
Itrventorie,s have silce hov€rcd aroud 100,m ldlnals. Th€ 1995 endtf-year aDual slligatot farm inventory
rcported 47 li@ns€d frrms and 24 active farms that used CITES iags for hide.s they Prcduc€d. The farms reported
holding a total irvertory of 91,?59 alliSators on Jaouary l, 1996. Farmers used a toial of27,346 CITES lags on
farm reared bide.s in 1995, producing an astinated 123,057 feet of bides averaging sbout 28.6 cn wide alrd
produc€d an e,stimated 150,?69 pounds of me3t. Hide prices generally incrssed from atr estirnated 1994 average of

$3-42lcn to $4.1l/cm i! 1995t reported meat values also incteased from approximately $4.0O to $4.50 per pound

The e.stimaled gross value of farm hides and ne3l exc€€ds $3.6 lnilliotr dollars as suffMrizei in Tsble 3.

CURRENT STATUS

Public Waten Alligator Egg Collections - I! 1995, 26 of lhe 29 p€rmitted fam$ €l€cted to pa(icipate i[ ode
of lhe two orgarizEd egg coll€ction Stoups. Fourteetr egg collection are3s were establisbed. A nest collection
quora of 894 ftsts was e,stablished thrcugh aerial nest surveys conducted on 14 are{s in early July by Commission

biologists. A total of 880 ne,sts were openei by farmers, yielding 796 viable nests (89 % of the lotal available
quora). A toial of 30,586 eggs was colleated; 23,050 (75%) of the eggs collectei were relained by the tlvo
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crllection groups; and eggs were distribute.d ro 21 of the 26 farns assigned to rhe two colleltion groups. Egg
coll€ction coordinators indic.ated that colle.tion Ievels were up in 1995 due ro improvst economic conditions in the
industry. Table 6 s,umnarizas egg colleations from 1988 th'ough 1995.

Public Waters Alligalo. Hatchling Collections - In 1995, a total statewide hatchling coltecrion quota of IO,2OO
haichlings wss established. Eigbt eligible farmers purchased tags ed were permirted to @lle.t harchliogs in 2l
courtie,s from September 15 through November 1. Halchling collection remaiDs relatively low, however, due to the
firners' pr€feredc! for obtsitrhg eggs. Table 7 sumDarize,s public.waters harchling collecrioDs from 1988 tkough
1995.

V. THE NI]ISANCE ALLIGATOR CONTROL PROGR-AM (NACP)

The Nuisanc€ Alligator Control ProgBm is administered by the Division of llw Etrforcen€Dt lhrough
contracts betw€en the Conmission and alligstor trspp€rs. App.orirnately 40 privste trapp€rs ar€ cotrttacred to
reinove specific nui$nce alligators. lndividuls In'ly call the Comission office in their regiod to ssbEil
complihls regarding Duisance slligators. The CoDmissiotr will evaluate the complaint aod deternine if lhe
alligator should be rernoved by a licensed nuisnc€ alligator trapper (Hin€,s and Woodward 1980, JenniDgs er al.
1989). This proSram permits the harvast of alligaton thai are derenrined to be a threat to rhe wetfare of rhe
public. The prcgram har b€€n an unwave.irg success, henc€, it hd remained virtually unchdged since ils 1978

In 1995, the Conmission re.€ived 13,615 complaints. This was anorher record number of conplaints fron
the public for the third conse.utive year. Forty nuisance alligaror tEppers were issuei over 10,000 P€rmiis and
lags od removed nearly 5,000 nuisance alligators Clable 8). The gross value of nuisance alligaror hides ed meat
produced is apprcxinalely ll.7 million.

All hide,s from nuisarce alligators mus! b€ validated. Hide validations.re scbeduled ancl conducted at private
site,s aDd centralird locations by the Corunissioo. Hides a'e mssured, a CITES export rag is atrached, atrd hide
vrlidation fees are collect€d. Tbe validatioo f€€ for i,Ll"r measu.ing grater llan o. equal to seven feet h length is
S30.0o per hide. Th€ valid.tion fee for rtdsr mssuring less rhd seven feet in lensrh is $15.00 per hide. Five
dollars of the validation fee for each nuisance alligator hide is retumed to the indusrry th'ough the Flo.id' Alligaror
Marteling {nd Educatior Advisory Commiuee. The money is used to tund marketing and educationat projecrs
selected b) a commirtee of indGtry represetrtatives.

YI. ALLIGATOR PRODUCTION VALUES AND PROGRAM REI'ENI]ES

Tbe gross value of auigato. hide,s and meat producei from farm ad wild harvested altigators has avenged
over $3.5 md i3.3 nillion, re,spectively durins tbe past five years Clable I and Table 7). The revenue senerated
from these programs has sveBged over S418,000 aiDually ( Table 8). The gross value of hid€s aDd me3t from
wild alligators harve.si€d in 1995 was estimrted st over $5.2 milliotr. Tag fes paid by prograr pariicipanrs
genented tpprorimately $467,145 in revenue to tbe CoNissiotr.

VII. OTIIER ALLIGATOR MANAGEMENT PROGRAM ACTIVTTIES

Import nt components of all harvest proglams were srricr docuDentarion and raggirg requiremeots rhat
eDsur€d tight control of harvests. All hides taken frorn the wild (including nuisance a igators and alligators
harve,sted o! public waters and privale lands) were valtdalei wirh Conventiotr on hremational Trade in Endangered
specias (crTES) tass to identiry therD as lesally ta.ken hides for the inremarional narket. By rule, 969,345 of hide
validation la8 fe€s (on alligabrs raleD fron private lards ard nuience suigaton) was dedicated to tund alliSaror
narkethg activitie,s though the Florida Alligator Marketing and Education Advisory Committee. Additionauy,
$7,519 of hslchling tag feas was expeded for rlligator husbsndry research.
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The Alligator Managemetrt Section coopleted various projects in additio! to implementing the major program

crmponents describ€d above. Section biologists c.nducted surveys to continue modtoribg statewide slligator
population trends. Tbe Section ectiv€ly support€d Prcgrans to €ducate the public about lhe imponaDt role the

elligator plays itr Florida's wetland ecosysiens md how successtul &lligator llEagenetrt proSrnlts c,lr re{ch
beyond siligltor populations to ben€fit all species of wildlife dep€ndsnt upon wetlaDds. Sectiod bioloSists involv€d
in the,se educltioml efforts rt fairs, public neetidgs, atrd in chssrooos also stre€s€d the urgent ne€d for w€tland

conservrtion st e tim€ when wetlsnds sre disappelri!8 ioo tapidly ftom Florida's land!€pe.

Educationrl programs were supplementei ltrd support€d by distribution of bforrnatioml brochures aboui tbe
li€ history aod biology of rlligltors and how Floridians catr safely coexist with them. Also, to suPPort public

education efforts, the Alligator Management Section utiliz€d ! portable ex-hibit to pres€nt sn overview of alligator

nanagene.t i! Florida. The ex.bibit is us€i by Conmission slaff to tell the story of alligator managenent in

Florida at public meetings, slligslor industry meetings, conferences, ptofessional ne€tings, fairs and expositions'

scbools, and Cotrudssion offices across the state

. VIII. DISCUSSION AND CONCLUSIONS

Each alligalorprogr"ad element s€ems to spawn its owa group of individuals that pronote rlligator
cons€rvatior itr . sliehtly different way. The followine exenplify sone of lhe posirive coDservation spitrofh tLat
re,sult fto6 lhe sllstahed use of Florid4's .lligltor resource.

Tnppers, both nuisance allig.tor trappers and thos€ huDting alligatols on priv.te and public lads a.e activelv
iivolved ir inproving lhe image ofalligato$. Thei. public contacts heiShten public awarercss of alligaton lnd
lheir s?€aial value. They also provide positive public education in promoting lhe sust{ined use concept as a mellxs
of conservine alligators. Alligator trapperc, p.rticularly nuisance alligator trappers, have regular contact with th€
public who ofte6 view slligators as ! threst or in an othetwise negative light. Nuisance alligator tmppers s€twe as
public educators in tbeir one-on-one public contact. Tbey Senerally attemp! to show lhe Public tbe importance of

having alligalors in tbe wild, expiaining tbe alligstors role in lhe environment, their aesthetic and scientific valu€ 3s
well rs the commerciel vslue. Tbousaods of people views toward alligsloE are positively hfluenc€d by ouissce
rlligrlor tr.ppers s€rving the double tol€ !s environmenlsl educrtors.

Privsle lsds participatrts invlriably ilvolve i rapper or farner l€asing ihe alliga[or rasource righls from a
lado*ner. The lelse arratrgements arE usurUy based on sharing the inc.ne fron hide, meat and €gg sales with
th€ ladorder. such an imome shrridg anangement has provetr to be a v€ry powerful alligator cons€rvation tool.
The lasdowner s€€s the direct lhk between the number of alligators and eggs tlken on his land and ihe eaooomic
retums. Iadowrcr attitudas have, in many cases, changed from viewing alligators as a liability or thre{t towsrd
workers and livestock on tbeir lads to s valuable economic commodity tbat is now diligently guarded.

IlndowneIs bave.E i.lcre€s€d regard for alligators and their wetland habitat. Although, admittedlv, most other

oore brensive latrd u!€s bave more profit poteDtial than alligator harve,sts, the alligator related bcome is often only
part of oth€r natunl tesource income sources lhat, as a whole can be coffid€rable. Private lddoMers have a
more positive sttitude toward auigarors as weu a! roward the commission, relative to other SovemEent regulators.
Because of the positive erperience,s nade possible through this progrsm, latrdo$'Ders now view the Comnission as

& partner in this progte$ive and rational ptogram of sustained us€.

Allig&lor rancbers are the frrm€rs ihat rety oD wild egSs .nd hatcblings as the trw indenal for their

comnercial success. As a group, tbey have nillions of dollars itrvested in facilitie.s for growing alligators lhat

come from Florida's natural areas. The loss or degBdation of alligalor habitat that has a direct impact on lbe

number of alligator eggs produced is a matter of grave coocern to these r.nchers Fuding for the state p€rsomel

aDd progr"ams that are necessary to make these resources available to the rarchers is imPortant to lhem. The large

subs of ijovcsrnenr @piral rbat is required to build slligator rerring facilities has altracted businessmetr that

frequenrly bave powertul poliricat ties and influence. These politicsl tie,s have frquently provided lhe direct avenue

to high level politic.al offices, influedcing policies that affe4l wetlands sd se.uring adequate program tunding' Tbe

ranchers have also been insrrumenral in promoting th€ legislation and tunding favofable to the alligalor industry's
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Revenues colle.ted from licels ed tsg slss have provided an enduring source of tunds during years of
othefl,ise deegEr govemment support for rcw and existhg prograns. This relatively stable rev€nue base €nsurd
tlril the parricipa.ols did oot suffer ftom cuts to progBm and services rhat victimiz€d orher prograns. Relyirg on
this 'uaer-tar' approach to tunding the progtam eoabled the Corumission to obtain the legislative authority to hire
th€ biologists nece,ssary to operite the program.

The biologists assiSned !o the .AMS bave developed coosiderable exprtis€ and knowledge of Florida's
3lliSator r€source. This cadre of professionds are . pool of credible alligator cons€rvation advocates, that would
otherwise be rbsent witlout the bro3d managemetrt program rnd revenue that emanated from the sustained use of
our alligalor resources. The individull bioloSists, lrmed with the experrise sDd information gsmered from .
dec{de of alligator rbrnagemetrt, f.equently s€rve as ldvocats of luigalor and werland conservarion. They often
work with the iDdustry.nd the conservation coftludty toward this eod, for exarrple on lgricultur.l issues, water
n.n'gemert snd wetland rsstoration projects. This c{dre of professional wildlife biologisrs renah alen and reldy
to coullt€r any actions lha! nay hinder and obst ucr the stewardship of rle alligaror resourc€s that has b€€n
entrust€d to lhe Commission.

Wide fluctualiods ia the narket for alligator producrs, particularly the sharp de.line erp€nenced in the early
1990's, conp€ll€d lhe alligator hdustry to coop€ratively address itrdustry growth. The industry promotei the
sdoption of r€quiremenls for using a podion of the ta8 fee for alligator narketing and educstion programs. The
revenue,s collectr! from c€rtain auigator tag feas has p.ovided a source of turding for this initiative. Tbe
orga.nization of elemeots wilhin the industry has b€en an inherent outgrowth oflhe need lo work cooperalively
towsrd ! codrDon €nd. Two rec€nt industry orgadzations have evolved baving a pri@ry goal relating ro public
educatioa.

The Americsn Alligrtor Council was astrblisbed in July 1993, as an umbrella orgari"ation represe ing all
fac€ls of the alligator industry. The coudcil provids s forum for addre,ssiog currebt alligator industry issues !d il
serves is ! vehicle for implementing cooperative efforts to promote industry gro\+th. Their p.irnary obje.live
3€€rns to be crrrying out marketing initiatives that focus on the positive benefits of sustainable use. FundhS frod
Floridr's proglsn in cotrjutrction with nonies from Iruisiana alld other gnnting sources, provides much of the
support for lhis organizations efforts.

A gnssroots orSari?ation rhat has re.ertly surfaced is tle Alr|erican Alligator Cycle of Protection. This
otSstrizatior is dedicst€d solely to €duc.tional proj€cts. They have workei on proje.ts for promoting public safety
and livitrg wilh auigators, €nsuring that a positive public sentin€ni toward alligatoB is preserved, elemenlary school
cufriculum aimed !t teaching lhe suslainable use story and irs merils for alligaton. They are banking oo re4chi!8
youngsters as the best nelns of ensuring s sustainabl€ alligator industry itr ysrs to come. Virtually all of tb€ir
turding has come from the private sector gnnts and donations as well as considerable volunte€r efforls and indusrry

Tbe.s€ exanples clearly demonstmte thal s oew coostituency of benefactors has evotvd from tbe alligator
program tbat rre, in fact, giving of themselvss and their pockerbooks to promore wis€ use of this naNral resource.
Esrly steptics that questioned tbe likelibood that comercial erploitation could have positive conservation beoefits
have likely been persraded by these langible aclions, or rhey riust otherwise remah in denial.

h sumnary, all of thes€ progmms allow us to manag€ auigators on a susr.ined yield basis and reaogdize
tbem as {lr etoloSicdly, a€slheticslly, 0d economicsUy valu.ble rtnewable Datural resource. Revenue.s getretated
tbrough user-f€es provide tulding for slligator manaSement a research. Mosl inporrantly, rhe economic value
8ive,s user groups a ve,stei intere.st in the welfare of wild alligator poputarions. Therefore, beneficiarie,s be-come
politicsl advocatas for wetland pre.servatioo, which ultirnately co$erves habiiat nor only for alligarors, but for a
wide variety of Florida's wildlife. Tbe protertion and .e.overy of rhe American Alligator is touted as a
conservatioD success story iD U.S. wildlife cons€rvatiotr chrcnicles; rhe epilogle will likely be a wide recognirion
that suslained us€ of auigators has the gre.atest conservation benefits.
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Hind-foot track length: a method for determining the
size of American Alligatorsl

Philip M. Wilkinson. South Carolina Department ofNalural Resources. Samworth Wildlife
Management Area.'120 Dirleton Road. Ceorgeto$'n. South Carolina 29440

Kenneth G. Rice. Florida Coooerative Fish and Wildlife Researclr [Jnit. University of
Florida. P.O. Box I I0450. Gainesvil le. Florida l l6ll-0'150

rPresenled at thc 13th wotking Meeling ol the Crocodile Spccial ist Group of the Species

Sun ival Conrmission ol l tJCN at Sanle Fe. Argenrina. May 1996



INTRODUCTION

Most techniques utilized for estimation ofpopulation parameters for crocodilians require that

the alrimal be directly observed. For exanrple. size estimates ofcrocodilians observed during

night light counts have been based on the relationship between total length and snout length

(Chabreck I966. Murphy 1977. Woodward and Marion 1978. Messel et al. 1981. Webb et al.

1983. Taylor and Neal 1984. Brandt 1989). Size class estimates also have been made ftom direct

observations ofbasking alligators (,111i9dtul mi.r.sissppien sis)(Thompson and Gidden i972). and

alligators that were color marked b] size as determined from capture and direct measurement

(Brandt 1989" Woodward and Linda 1993. Rhodes and Wilkinson 1994). Photographic

techniques have been used to estimate crocodilian size (Choquenot and Webb 1987. Stewart

1988). Indirect methods ofestimation. such as track measurements. have been evaluated for

gharials (Groiolis gani;ctlcrs) (Singh and Bustard 1977). and nesting saltwater crocodiles

((\ttdodllus porosLrs) (Webb et al. 1977).

Plan et al. (1990) determined the relationship between hind-foot length and snout-vent

length of39 female alligators harvested in southeastern Louisiana. and the relationship between

hind-foot length and track length from five captivejuvenile alligators. They found that hind-foot

track length did not difler from actual hind-foot length. and that hind-foot length was a good

predictor offemale alligator snout-vent length. They noted that their trials were conducted

with young alligators (approxinutely 2 years ofage) and accuracy may differ for larger

individuals. We compared the relalionship of hind-foot measurements with snout-vent length

and total length of alligatofs in coastal Soutlr Carolina.
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METHODS

During May-september 1993 and May 1994, alligators were live captured and released as

part ofseveral studies on the Santee River Delta ofcoastal South Carolina. Dorsal total length

(TL), snout, ventral snout to rear of vent (SVL). vent, ventral tail. and neck. torso, and tail girth

were measured to nearest 0.1 cm. Sex (Chabreck 1966) and weight were also recorded

Hind-foot length (HF) was measured from the ltrst single extended scute posterior to the heel to

the anterior end ofthe middle toe. not including the nail Hind-foot track lengths were measured

at capture sites when clear tracks $ere present and compared to HF lengths ofcaptured animals.

Animals were grouped by sex (M or F) and size (< >120 cm TL).

Relationships among TL. SVL. and sex were explored utilizing linear regression to determine

the best overall predictor ofalligator size from HF and track measurements. Determination of

the predictor chosen ior recommendation was made by examination through standard statistical

indicators and ease ofuse by field personnel

RESULTS AND DISCUSSION

We captured 248 alligators comprised of 132 males:116 females: 162 ofwhich were >120 cm

(Table I : Figure I ). Total length ranged from 31.3 cm to 382.8 cm We regressed TL and SVL

on HF for all animals with only a linear term. Total length best described the data in this first

mode l  (ad j  f  :0 .97 ;  CV:9 .21 :  P  <  0 .0001) .
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Table 1. Means (cm) and standard errors for morphological rneasures ofSouth Carolina

alligators.

However. due to heterogeneity ofvariances in a given body measurement and HF between

alligators <120 cm and >120 cm. we were unable to accept this model. We were able

to fit a loglinear model with a quadratic term that satisfied all assumptions (adj d = 0.98; CV :

1.82: P < 0.0001) (Figure 2)'

log (TL) = 3.20 + 0.17 (HF) - 0.0028 (HF)r

A separate model was constructed which satisfied all assumptions utilizing only data from

animals > 120 cm (adj f = 0.97; CV = 8.8; P < 0.0001). The following equations would be

applicable for animals >120 cm:

svl:8.386 + 6.346 (HF)

TL = 2.36 +t L42 (HF)

or a ratio of approximatel)' I 1.5:1 TL:HF. Foi most f ield applications a ratio of l2:l TL:HF

would probably suffice. For animals < 120 cm. an approximate ratio of TL:HF was 10.4: L

Alligator tracks have been shown to differ very little from actual foot size in experimental

situations (Platt et al. 1990). and in our field observations. Ifso. this method could be valuable
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Groutt Ser n TL SE(TL) svL SE{SVL) HF SE(HF}

All Both 248 174.4 9.7 89.0 1.0 l )  t 2.8

All F l i2 162.3 9.2 82.2 6.6 14.3 2.7

Atl M u6 188.1 l 0 . l 96.8 7.4 16.4 2.9

Adult Both 162. 231 .1 '7.8 118 .7 5 .8 20.0 2.2

Juvenile Both 86 67.6 4.9 33.2 1 .5



in estimating size ofalligators which cannot be estimated directly. Female alligators routinely

leave tracks around their nest sites (pers. obs ). but require concentraled effort to capture and

measure directly. The relationship between HF length and SVL or TL can be used to accurately

estimate size of female alligators at most sites where capture and direct measurement is

impractical. Additionally. capture operations that target particular size alligators using passive

traps. ic. wdk through snare design (wilkinson 1994). would be enhanced where HF track length

could direct efforts torvard specific size individuals.
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RETENTION RATES OF METAL TAGS IN STOMACHS
OF AMERICAN ALLIGATORS

Robert H. Chabreck, Vernon L. Wdght, Bray G. Addison, ft ,
and Dean C. Bossert

School ofForestry, Wildlife, and Fisheries
Louisiana State University Agdcultural Center

Batoo Rouge, Louisiana U.S.A. 70803

American alligators (l lligator mississiryiensiO are offen marked for later
identification by attaching monel tags to the webbing ofthe feet (Rootes et al. 1991).
Alligators arc very cannibalistic; ard if a marked alligator is eaten by another alligator,
the web tags are retained for period of time in the stomach ofthe prcdator alligator after

the marked alligator is digested (Delany and Abercrombie 1986, Rootes and Chabreck

1993). Material in an alligator's stomach that is not digested such as hair, feathers, fish

scales, wood, plastic, and metal is eventually regugitated (Chabreck 1996); however, the

length of time that different materials remain in the stomach will vary.

The presence ofa w€b tag in an alligator stomach indicates thal the alligator has

consumed another alligator, and the number oftags present in stomachs indicates
predation rates. However, because tags from depredat€d alligators are eventually lost

&om the stomach, information on the rate oftag retention in the stomach must bo

available ifpredation rates based on the presenc€ oftags are to be determined'

The objectives ofthis study w€re to determine the retention rate of tags in

stomachs ofalligators and to compar€ retention rates between alligator size classes'

METHODS

The study was cooducted in LaFourche Parish, Louisiana, on the 20,235-ha

Golden Ranch Plantation (GRP) approximately 33 km southwest ofNew Orleans A

4,200-ha intensive study area was located on the northwestem portion of GRP The study

area was located in freshwater marsh (Chabreck and Linscombe 1978) and consisted of

approximately 50olo open ponds and 5070 rnarsh. Pond depths nnged from 30-90 cm'
'I'he intensive study area contained 23 km ofcanals that were apploximately 3 m deep

and 15 m wide and approximately 25 km of ditches about I m deep and 2 m wide'

Marked baits were used to detedine the lengrh of time that tags remain in the

stomach ofan alligator. Numbered monel web tags (l cm lo[g) and steel washers
(serially numbered using a metal stamp) were attached to a chicken leg used as bait and

ilaced in the study area. Marked baits were set out on lines suspended 0 2-0 3 m above

ihe wafer similar to the method used by alligator hunters, except that no hook was used

and the string was light enough to break when the bait was taken by an alligatol
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Washers were 4 cm in diameter, a size that prevented theb passage through the stomach
and facilitated their detection in the stomach of an alligator thal had taken a marked bait.
Two tags and one washer per bait were used during 1991. Four tags and one washer per
bait were used during 1992. Eighty-tbree baits were set out between May and Augusr
1991. kr 1992,100 baits were set out during April, June, and August for a total of300
baits. Baits were spaced about 100 rn apart, set out a night, and checked at suffise the
following moming. Tag numbers and washer nwnbers wete recorded at each site- as well
as the date each was taken.

Stomachs were collected fiom alligators captured during commercial harvests
held on GRP in September l99l and 1992. During 1991,455 stomachs were collected;
419 were collected in 1992. Alligators were captued by happers using baited hooks.
Legal restdctions limited the harvest to alligators >1.22 m total tength (TL). Only
harvestable size (>1.22 m TL) alligators were assumed to be cannibalistic.

All harvested alligators were marked with a numbered harvest tag, and the date,
TL, weight, and sex of each animal was recorded. After each animal was skinned, its
stomach was remov€d and the contents werc visually inspected to determine ifthey
contained web tags or washe$. Stomach contents also were radiogaphed with standard
X-ray equipment to locate washe.s and tags not found dudng visual inspections.

RESULTS AND DISCUSSION

To test the hypothesis that tag reteltion lales were the same for large and small
alligators, we grouped the predator alligators by size class (<2. I 3 m TL and >2. I 3 m TL).
During 1991-1992, 383 marked baits were taken by alligators. Tags and washers from
baits were recovered ftom stomachs of 49 (5%) of 874 harvested alligators. The daily tag
retention rate for predator alligators <2.13 m TL (0.9975, Table l) was greater than
(X'?=44.30, 3df, P=<0.01) the daily tag retention mte for predator alligators >2.13 m TL
(0.9909, Table 2). Retention rales did not differ arnong the 4 bait hanging sessions
(<2.13 m TL:X'z= 1.39,3 df, P = 0.708; >2.l3mTL:* = 1.64,3 df, P = 0.650). The
ftequency of baits with 0 through 4 tags retained was compared to the expected number
using a chi-square test and assuming a binomial distribution. Results indicated that the
tags rrerc not lost independently ofeach other 62 = 25.79,4 df,P <0.01). Therefore, we
could not adjust predation rates based oD the number of tags rccovered.

Between May ard August, I 99 I , 83 marked baits were taken by alligators. Of
these, five washers and five tags werc recovered from stomachs ofalligatots taken in the
September 1991 harvest. Five alligators consumed these items; all were males aird
average2.lT mTL. Six washers and six tags fiom the 1991 tagged baits were recovered
ftom stomachs of six alligators harvested in September 1992. The alligatots that
consumed these baits were also males and averaged 1.62 m TL.

In 1992, w€ used 300 baits and all were taken by alligatols. We recovercd at least
one item (web tag or washer) from 7l ofthe 300 baits, A total of184 tags and45
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washers were recovercd fiom the stomachs ofalligators taken in the 1992 harvest. Of
the alligators that consumed the baits, 34 were males and averaged 1.92 m TL; 4 were
females and averaged l.80mTL. Ofthe tags recovered,58 were ftom the April 1992
baiting session, 48 were from June 1992, and 72 were ftom August 1992.

Rootes (1989) conducted similar studies at Lacassine National Wildlife Refuge
(NWR) in Southwestem Louisiana and found rhat'19.3o/" of 92 tags ingested by alligato$
were retained after 39.7 (+3.6) days; however, he did not find a difference in retention
mtes by different size alligators. Iftag retention mtes were constant, then the daily
rctention rate rcported by Rootes would be 0.9942 and consistent with our results.

We failed to show that loss of an individual tag was independent ofthe loss of
another tag in the same stomach. This was caused primarily by results from one stomach.
An alligator 2.62 m TL had consumed at least 7 baits, because 7 washers were found in
its stomach. However, oDly I of28 monel tags on the baits was present in the stomach,
When sorting stomach contents, we not€d that tags werc offen contained in balls ofhair'
The balls of hair arc not digested and must be regurgitated. If a predator had consumed
one or more fi[-bearing animals such as nutri a (A'Iyocastor coyPus) ot raccoot (Procyon
/oror) just prior to or just after eating a tagged alligator, it may be more likely to lose the
tag than a predator that had no hair in its stomach. This may account in part for the lower
tag retention Iate of larger alligatois that consume more fir bearers than are consumed by
smaller alligaton (Wolfe et al. 1987).
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Table l- Retenlion mte ofmonel web tags;n slomachs ofalligators <2.13 m TL taken in the 1992 harvest oD
colden Ranch Plantation. LaFourche Parish, Louisiana.

Bait
AB

No. of No. of
rags rags

C D E F G
Ralio of No. of Daily tag Exp- rario Exp. rags

tags days retent. rate trjgs retained
recovered relained retained

Formula (B/A) CID (B-GY
G

May l99l
April | 992
June | 992
August 1992
Weigbled

Total

1 2
56
52
68

46
43
5 9

0.411
0.804
0.827
0.868

295'
150
90 '
40

0.9969
0.9985
0.9987
o.9975

E5
0.9975

0.491
0.687
o.799
0.905

5.88
38.50
41.53
64.53

0.t 34
1.097
0.051
0 .104

1 .187

'31 May 1991 - 16 Seplenrber 1992 rninus I80 days for winter 1991-1992.

Table 2- Retention rate ofmonel web tags in stomachs ofalligarors >2.t 3 m TL taken in rhe 1992 harvest on
Golden Ranch Planlation, LaFourche Parish, Louisiana.

Bait
AB

No. of No. of
tags lags

C D
Ratio of No. of

rags oays
recovered retained

E F G
Daily tag Exp. ratio Exp. rags
rerent. mte tags retained

retained X,

(B/A) CID F/A (B-G)]

c
May | 991
April 1992
June 1992
Augusl 1992
Weighted

Tolal

60 12
85

t6  13
68 59

0_200
0.625
0 .8 t2
0.868

t50
90
40
40

0.9893
0.9948
0.9948
0.9915

Ej

0.9909

o.254
0.439
o.794
0.905

15.22 0.679
3.51 0.630

| 1.10 0.326
61.53 0.t04
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POST-BREEDING HABITAT USE BY THE AMERICAN ALLIGATOR

Robert H. Chabreck and William L. Rootes
School of Forestry, Wildlife, and Fishedes,

Louisiana State University Agricultural Center
Baton Rouge, l,ouisiana 70803, USA

Habitat use by American alligators (,4trigdtor mississi?iensk) tra;s been reported
by rumerous autho$ based on casual observations, night lighting counts, and radio
telemetry. Casual observations fail to provide quantitative data on habitat use, alld night
lighting counts often are biased because alligators are more conspicuous io c€rtain habitats
and some anfunals may be wary and difficult to apFoach (Woodward and Madon 1978).
Most studies on radio-collared alligators contained small sample sizes and involved
animals that werc captured and released in what may have been a prcviously established
activity nnge (Roores and Chabrcck, 1993a). The purpose of this study was !o detcnnine
if sex and size classes of alligators harvested by baited hooks (Palmisaro et al. 1973)
differed among marsh ( < 50% open water), pord ( > 50% open water), aDd caDal habitats
du ng the post-breeding period in late summer.

METHODS

The study was conducted on the 12,869-ha lacassine National Wildlife Refuge in
southwestem Louisiana. A 6,478-ha permanently flooded impoundment located within the
refuge served as the principle study site. The impoundment, refered !o as Itcassine Pool,
consisted offloating fteshwater marsh interspersed with shallow ponds ard cinals. Dense,
emergent stands of maiderrcarte (Panicum hemitomon), bulltolllgr.re (Sagittaria lancifolia),
and spikerush (E eocrrrir spp.) dominated the marsh. Ponds were 0.3-1.0 m deep and
contained submerged and floating plants including watershield (Brasenia schreberi),
fanwort (Cabortba caroliniana), coorlla:rl (Ceratophyllum dennrsun), American lotus
(Nelunbo luJea), ̂rfr fiaglant waterlily ( tmphaea odorata). CaDals were approximately
6 m wide, 3 m deep, and contained no vegetative covet.

In September 1988, a commercial alligator harvest was held in t acassine Pool.
Alligators were captured by coDtract trappers using hooks baited with beef lungs and
suspended 0.24.3 m above the water's surface. On selected days trained observers
accompanied tappers on their moming rounds. A total of622 ovemight baited hook sets
wele examined dudng the study. As alligators were removed ftom the sets, they were
marked with a numbered harvest tag. ObserveN classified the habilat at each capture site
into one of the thrce habitat t)?es. Prior to removal ftom the refuge, the total length CIL)
of each alligator was measrued along its dorsal surface, and its sex was determined by
cloacal examination (Chabreck 1963).

l€gal rcstrictions limited the harvest !o alligators >1.20mTL. Palrnisano etal.
(1973) reported that the baited hook harvest method was biased toward adult alligators
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(> 1.82 m TL). However, because the same captue method was used in all habitats, the
number of alligators of each size class capMed in each habitar was indicativc of thc
relative abundanc€ of thc size class lvithin the habitat and allowed for corDarisons among
habitats. Chi squarc cottingency tables (Steel and Tode 1980) were used to rest the null
h],pothesis that the capture Iate of adult males, adult females, and juvenile alligato$ did
not differ among habibt qTes.

REST'LTS AND DISCUSSION

Duing.the study, 1Z alligators werc harvested for an average capture rate
(numb€r captur€d p€r 100 sets) of 19.9% (table 1). Eighty percent of the alligatorc
harvested were adults. Joanen et al. (1984) examined 2,800 alligators harvested in
IruisiaDa orer a s-year pcriod and reported that 76% were aduhs. The capture rate of
adult male alligators avel3gedg.2% in Ilcassine Pool and differcd among habitat types

& =7.59,2dt,P= 0.@). The capule rate in marsh habitat was 2.2 times geater than
in calal babitat ald 1.8 times greater tban in pond habitat (Table 1), This was in contast
with tbE report by Joanen atd McNeas€ (1972), tllat 79% of the adult male alligators werc
found in caoals during late sulruner in l-ouisiana. Also, Goodwin and Marion (1979)

srat€d that 76% ofthe recorded locations of adult male alligators were in op€n lake habitat
during the sunmer in Florida.

Table l. Number of alligators captued and captule tate by sex ald age classes. in
carul, marsh, and pond habitats in lncassine Pool, Septcmber 1988

Captures (N) Cepture rate (%) I

Habitat Baited hook
sets (19

Adult
males

Adult Adult Adult
females Juveniles males females Juveniles

Canal

Ma$tI

6 .8

15 .0

8.2

3.0

t2 . l

7 .8

140

219 7.8t1t7

2 l

1E

1 .4

Pond

" Capture rate is the number of captures per baited hook set explessed as a percentage'

The capture rate of adult females averaled 6.87o in l,acassine Pool and differed

among habitat types Cf =12.54,2df,2 =001) As with adult males, the capture rate

of adult females was greatest in marsh habitat Cfabb 1) and was 4.0 tines geater than drc

capture late of adult females in canal habitat ard 1.6 times thst of pond habitat- Hines et

al. (1968) and Joanen and McNease (1970) rcported that adult females were more

abundant in nalsh habitat. Joanen and McNease (1970) stated that 96% of the locations

of radio-collared adult females during the late sunmer post-hatching period were at dens

in marsh habitat.
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Our findings that the capture rales of adult male and female alligators were grealer
in marsh habitat in hcassine Pool in late summer indicate that adults of both sexes were
more abundant in marsh habitat at that time. Our frndings are in agre€ment with the repon
by Hagan (1982) tbat 9570 of the locations of radio-collared adult male and female
alligators in North Carolina were in dense marsh and swamp habitat in late suruner and
early fall. In fact, he noted that dense marsh was heavily used at all times of the year and
open water areas were not preferred by either sex at any time of the year. However,
Hagan (1982) indicated that canals within dense marsh areas nuy have been used dudng
the breeding season but the precise location of alligato$ could not be determined.

The capture rate of large juvenile alligatoN avetaged 4.0% with the greatest
captue in pond habitat & =12.38,2 df, P 0.01). The cap$re rate in pond habitat was
5.4 times that of marsh habitat and 3.4 times that of canal habitat. McNease aIId Joanen
(1974) rcpoded that inrnature alligators avoided marsh habitat during surnmer aIId fall aIId
were commoDly found in canals and ponds. Their study was in estuadne emergent
wetlands (Cowardine et al. 1979), and ponds in that habitat did not contain floatingleaved
and emergent aquatic plants as found in ponds in lrcassine Pool. The use of pond habitat
by juvenile alligators in Lacassine Pool was thought to be related to predator avoidance.
Selection by smaller alligators of habitat that offels concealment and escape from larger
alligators may provide a means of avoiding cannibalism (Rootes and Chabreck 1993b).
The use of deep, open water areas by inmature alligato$ in the study by McNease and
Joaner (1974) suggests fiat cannibalism may not have been as prevalent in estaurine
wetlands as in l:cassine Pool (Rootes and Chabreck 1993b). Wolfe et al. (1987) noted that
where nutdas (Myocasto,' colpr./J) and muskrats (Ondotra zibethicus) were abundant, they
were impofiant in the diet of la.ge alligators. McNease and Joanen (1977) found that the
manunals were taken in substantial numbers by large alligators in their study area.

Use of pond habitat in Lacassine Pool by juvenile alligato$ also may have been
related to prey availability. Juvenile alligators in southern lruisiana prey extensively on
cnNtaceans (Giles and Childs 1949, Chabreck 1971, Wolfe et al. 1987), which may be
more available to alligato$ in shallow ponds than in marsh and canal habitats in a
freshwater system. In the estuarine wetlands, as studied by McNease and Joaneo (1974),
resources used by inmature alligaton may have been morc available in deep water habitats
in sunmer and fall (Chabreck l97l).

The distribution of adult male and female radio+ollared alligators as noted by
Joanen ard McNease (1970), Joanen and McNease (1972), Goodwit! ard Marion (1979),
and Hagan (1982) may have been a function of where the a mals were captured and the
nature of theii haditional home range. Goodwin and Marion (1979) noted that winter
movement of alligators in Florida may have been biased because alligators may have
selected winter den sites prior to attachment of radio collars. Fourteen of fifteen mdio-
collarcd adult female alligaton monitored on lacrssine Pool belween June 1988 and June
1989 (Rootes and Chabreck 1993a) sp€nt most of their time in marsh habitat. However,
all 14 were captued and released in marsh habitat. The one female that spent considerable
time in pond habitat was capffed and released in pond habitat.
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Population Studies ofAmericsn Alligaton (Alligdor mississippiensrs) Inhabiting a
Reservoir: RespoNes to Long-Term Drrwdovtr and Subsequent Ref l

L Lehr Brisbiq Jr., Karen F. Caines,
Charles H. Jagoe, and Peter A. Consolie'

ABSTRACT: A 6 m drawdown ofan I100 ha reservoir in South Carolina" USA h l99l
continued to have an effect on the reproduction ofresidert alligaton through the summer
of 1994 when reservoir refill began. Clutch sizes in 1994 were reduced by 10.9%. Body
condition ofhatchlings, as evaluated by weight4ength relationships, was also lower
during the period of drawdoirn than before. Nest depredation may have been reduced
during drawdown however, providing some conpensation for negative impacls upon
clutch size and hatchling condition. Changes in numbers of alligato$, as counted by
night eyeshine censuses, could be explained by changes in visibility due to variation in
emergent macrophyte cover along the reservoir shoretne. Within years, eyeshine counts
varied between regions ofthe reservoir in proportion to the amount ofavailable shoreline
but not in proportion to the area of open lvater. Radiolelemetry studies showed
movements ofalligators varied betwe€n sexes and between drawdowl vs. post-refill
conditions. Only males moved long distances between regions ofthe teservoir, and only
during the drawdown period. Alligator movements were generally reduccd following
refll. Wintering behavior during periods of exceptionally cold weather following refill
followed expected patterns. Par Pond formerly served as a nuclear reactor cooling
rcservoir, and its sediments contain elevated concentrations ofmercury and some
radionuclides. Although no changes in mercury or radiocesium concentrations in alligator
tissues could be related to the drawdown or re61l, reservoir filling has been shown to
enhance mercury bioavailability at other locations. This srggests the potential for
increased mercury uptake by alligators in future years following refill. In general, tiis
reservoir alligator population seemed highly resilient to any major negativ€ impacts
associated with reservoir drawdown and refill, with the exc€ption ofthe flooding of nests
and drowdng of 14.6 9/o ofthe eggs in six nests studied. Such losses could be avoided by
altering the timitg ofreservoir refill to avoid periods when eggs are incubating. An
understanding ofthe basic ecology and natural history ofany resident population of
crocodilians is essential ro minimizing detrimental impacts on these animals, as a result
of reservoir management programs.

rAddress for authors: Savannah River Ecology Laboratory
P.O. Drawer E
Aiken, South Carolina 29802, U.S.A.
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INTRODUCTION

The alligator population in the 1100 ha par pond reactor cooling reservok
(Figure l) on the U.S. Department ofEnergy's Savannah fuver Site (SRS) near Aiker!
South Carolin4 USA has been studied intensively over 25 years (Murphy 1977,lg|l;
Brisbin 1982; Brandt 1989, l99l;Bdsbin e/ a/. 1992). Eady studies emphasized the
movements and behavior ofthese alligators in response to thermal gradierts in the
reservoir due to heated efluents from one or two operating nuclearproductiotr reactors
(Murphy 1977, 1981; BriSin 1982). Later studies focused on population size, structure
and reproductior! including changes in these paEmeters following the termination ofall
thermal inputs to the reservoir in 1987 (Brandt l9S9). During thi! htervening 2o_year
period, the Par Pond alligator population more thaa doubled fiom an estimatJd r to to
266 indMdua.ls. There was a concunent shift in population age st ucture from a high
proportion oflarge adults in 1972-1978 ro a high proportion ofjuveniles in 1986_1988
(Murphy 1977, 1981, and Brandr 1989, 1991, respectively). Although riere was no
change in s€x ratio drrring these years, the change in age structure was accompanied by
an increase irt reproductive output from an average of2.3 to 4.0 nests per year (Brandi
1989, l99l).

- _ Information conceming crocodilians now using reservoir impoundments
worldwide (Alcala and Dy-Liacco 1989) now include reports ofendangered specres
(Thorbjamarson 1992). Whitaker and Whitaker (1989) for example, indicate ihat the last
wild population ofCrocaalas starnenrir, one ofthe world's mojt critically endansered
crocodilians, is now limited in its distribution to a single reservoir in Thailand. Thise
facts indicat€ the importance of information on crocodilian responses to ehanges ir
res€rvoir hydrology, partiq ady in light ofthe need to periodically alter wateilevels in
reservofs ror vanous ma.Egement purpos€s. Between early July and mid_september
1991, the Par Pond Reservoir water level was lowered approximately 6 m to allow repair
of the retaining darn (Figure 2). This was the largest change in water volume shce thc
reservoir was qeated in 1958. The long-term stability ofwater level had resulted in
extensive beds ofsubmerged and emerg€nt aquatic vegetatioq panicularly within the 6 m
depth contour (Parker et al. 1973; Strilh et a/. 1986). The l99l drawdown reduced the
surface area ofthe reservoir by approximately 50elo, and killed the aquatic rnacroDhytes
above the 6 m depth contour. The 526 ha of exposed mud llats thatiesulterl (Figuie I )
were quickly colonized by tenestrial old-field vegetation.

Ecosystem changes caused by the drawdowfl created concems for the reservoir's
resident alligato. population and its reproductive output. Although subsequent studies
showed that tkee alligator nests initiated before drawdown all hatched, thi lack of
emergent vegetativc cover aloag the shoreline ofthe lowered reservoir and the
concentration oflarger alligators suggested that young alligators could be partiq arly
wlnersble to predation from larger conspecifics, largemouth bass (Micropferas
.!a/rroirLr), and the increased numbers ofwading birds attracted to the rqservoir
following drawdown (Brisbin et al.l92). This same study also showed that sevenl
alligators left the reservoir following drawdown. Two ofthese were later killed in
smaller nearby impoundmenb, pre$mably by larger alligators already resident in these
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habitats. However, more alligators were couoted in night eyeshine censuses conducted
after drawdown than before @risbin et a/. 1992); this was thought to result Aom
increased animal visibitty alory the exposed shoreline ofthe lake.

Radio-tracking of adult alligators following drawdown indicated s€xual
differences in movement behavior; males moved extensively throughout the lowered
reservoir and outnumbered females by 2: I among thos€ admals that left the reservot. In
colder weather, long{istance movements ceas€d and nea y haf(6/13) ofthe
telemetered alligators spent the winter ir open water along a < 300 m length ofthe
northem shoreline oftle drawndown reservoils West Arm. In late January 1992, the
discovery of an aduit female alligator wirh several small juveniles in aa elaborate dng-
shaped underground den located at the former (full pool) shoreline' confirmed that not all
ofthe post-drewdown slligator population was wintering in open water habitat (Brisbin el
al.1992).

Par Pond reservoir reffll began in August 1994 by alowing a "passive refill' to
take place as the result ofnatural rainfall events. In Dec€mber 1994, active pumping of
water fiom the Savannah River was initiated and full pool was attained by Januaxy 1995
(Figue 2). The presert pape. descdbes the results ofPar Pond alligator population
studies through the latter portion ofthe 3-year &awdown (September l99l through
August 1994), and though the subsequent refill ard post-refill periods (August 1994
through March 1996). Usirg techrfques similar to those employed in prwious research,
we (l) used niglt eyeshine suw€Js to infer changes in population numbers and
distntrution in the reservo4 (2) sought to identi! changes in reproductive effort ir the
populatioq (3) used telernetry studies to follow the movements and distribution of
individual alligators in tlre reservoir and, (4) studied the alligators' wintering behavior
following reservoir refi ll.

S€diments in Par Pond contain elevated lwels ofmercury, radioc€sium and other
radionuclides. After drawdowr! the P8r Pond res€rvoir system was designated as a waste
site under terms ofurited States (CERCLA) environmenlal legislatioa Qtrckey et al.
1993). This created special concem for pollution monitoring and mitigation. Therefore,
we also ass€ssed the potential for Par Pond alligators to accumulate contamhants such as
the gamma-emifting radionuclide ccsium-I37 (r37Cs) and mercury (IIg), throughout the
period ofreservoir drawdown a.nd refill. We also report here the results ofa pilot study
to det€rmine the rate and pattem of l3tcs increase in the tail muscle oftwo captive
alligators that were fed fish colected from the Pond B ponion ofthe Par Pond reservoir
system where elevated lwels ofthis contaminant occur (Brisbin 1989; whicker e, al
t 990).
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MATERIALS AND METEODS

Sludrirca:

The Par Pond reservoir is located in South Carolina withh the Upper Atlantic
Coastal Plain. It was created in 1958 by impounding an area containing several natural
streams. The reservoir is located on tlre SRS, a 750 km'? r€servation that was closed to
public access in the early 1950's. Winter temperatures at this site, which represents the
northernnost ir and extension ofthe alligator's range in this part ofthe southeastem
United States, averaged 4.9, 4.6 alld 4.9 "C in Deccmber, January and February,
respeclively, between l97l-1981 @dsbin et al 1982). Jenkins and Provost (1964),
Murphy (1981) and Hillestad aod Bemett (1982) provide more detailed information
conceming the climate, topography, flora and fauna ofthe SRS.

The major zubdivisions ofthe Par Pond reservoir system (Figure l) include four
regions of Par Pond itself and two smaller reservoirs located to the north. All rec€ived
heated emuefts from one or two operating nucl6. production reactors prior to 1987;
sinc€ that time, all thermal hputs have ceased. Further details conceming the history of
reactor operations and the themal gadignts in this reservoir system are provided
elsewhere (Pa*er e, a/. 1973; Gibbons and Sharitz 1974). The responses ofPar Pond
alligators to these thermal gradients were described by Murphy (1977, l98l) and Murphy
and Brisbin (1974).

Night Eyeshine Coults:

Eyeshirc counts were conducted frorn an airboat on nights with reduc€d wind
and wave action to maximize alligator visibility. The entire periphery ofthe reservoir
was surveyed during each census. We attemped to use, as much as possible, the same
techniques as used by Murphy (1977, l98l) and Brandt (1989,1991). Eyeshine counts
during the predrawdown period, as reported by the above autho$, were made on l8
nights in 1972, on 15 nights in 1973 ard in 1980 (a = l), 1982 (n = l), 1987 (n = l9), and
1990 (n = l5). During the period oflowered water l€vel, eyeshines were determined
during separate nights in l99l (n = 6), 1993 (n = 7), and 1994 (n = 6). After refill,
eyshines were counted on l1 nights in 1995. To determine yearly population trends, data
were pooled for each year on a montl y basis and a mean was calculated ifmore than one
survey was done in a month.

To determine ifwater srface area and shoreline lengths afecled alligator
distributioq chi-square tests were used to compare the meaa number ofalligators
obsewed in each regiotr ofthe reservoir vs. what *ould be expecled based on surface
area or shorelire available in that region. This was done for two drawdown years (1993-
94) and one year after refil 0 995). Tests were performed separately for available
slDreline and surfac€ area as well as s€parately for each year. For each year, data were
pooled on an annual basis duriag the peak urmmer morths (Jue-August) and a mean
was calculated
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Reproductive Studies:

As in previous years, direct seirches oflocations known for previous aesting
activities proved to be the most efective means oflocatilg alligator nests. Searches of
the entire reservoir shoreline by boat and foot for nests were not undertaken. The
development of dense vegetation along the reseroils exposed mudflats made it
necessary to employ aerial surveys for nests with fixed-wing aircraft. Howwer, it was
not possible to derive reliable, quantitative estimates ofannual reproductive efforts in the
entire alligator populatio4 since aerisl rest surveys ofthe lake shore may have missed
nest locations conc€aled by slrrubs or tree canopy. Deferminations ofthe fates ofnests in
1993-1994 were made by visiting them at l-2 week intervals and morc fiequently when
hatchilg wss sbout to occur. These visits produced information otl nest dimetlsioos,
clutch sizes, hatching suc{€ss and infened caus€s ofmortality for €ch nest studied.
Nests were either opened during incubation or estimates of clutch sizes were made after
hatchiry by sumhing the number ofunhatched eggs and the minimum number ofempty
eggshells and/or eggshell membranes found at the nest site.

Hatchlings werc captured as soon after hatching as possible. Most were weighed
on a laboratory balance (1 0.lg), but a few were weighed in the 6eld on a spring balance
(1 0.5g). Total length was measured (1 l 0 mm) and they were then marked with tail
sqre notches ard/or toe clips and released immediately. Hatcl ing data from the
pred8wdown period was taken from six ofthe ten rcsts reported by Brandt (1989),
selecting data from those young that were most likely to have been m€sured within ten
days affer hatch. All 1994 hatchlings (measured during drawdown) were captured within
a week ofhatching. To determine ifdrawdown had arl effe{t on the weight ofhatchling
alligators we used two-way analysis of covariance (ANCOVA). Reservoir status
(predrawdown vs. drawdown) and an among-female dummy variable were the
independent variables, and hatchling length was the covariate. Nests occuning in the
same location ofthe reservoir both before (1981-1988) and after drawdown (1993-1994)
were considered to havc resulted from the same femalc, because ofknown nesting site
fidelity. Hatchling data from I I nests (6 predrawdowr! 5 post-drawdown) repres€nting 9
females, were used in this analysis.

Csllurc-sad-Bdistelrmrtry:

Adult alligators were captured using a modified version ofautomated baited trip
snares (Murphy and Fendley 1975; Murphy et al 1983), usiog the same general
techniques as Brisbin et al. (1992). Captued alligato$ were meisute4 sexed by cloacal
examination and equipped with a radio tnnsFitter weighing less than 250 g.
Transmitters were mounted direqdy on the alligato/s neck with stainless steel wire
through holes drilled in the dorsal nuchal scutes. Alligators were provided with coded
tail scute notches for iodividual identification on recapture in the event ofttansmitter
loss; they were then released at the site ofcapture imnediately affer uansmitter
attachme .
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Telcmetered alligators were relocated during daylight hours from a small boat,
8rd their positions wer€ ploned on a map ofthe reservoir digitizied from englnegrs'
drawings and reduced to fit oo a 39 x 50 cm paper. Attempts were made to relocete each

teleme;red alligator at monthly intervals. Throughout the 2-year period covered by this
rQort (&ril l, 1994 through April l, 1996) a total of 157 locations were made of l8

telemetded alligators (9 maleV9 females).

Telemetered alligators were only rarely located visually; most relocations were

concealed underwater locations. It was thus not always possible to irnmediately
determine whether given animals wete alive at the time ofa relocation or !r'hether the

transrnitter had fallen of. Therefore, unless subsequent evidence ofmovement occurred,
no relocatioo data wer€ used from any transmitter whell its location did not change for

more thaa two months during warm wealher periods when alligators would be expected
to be active. In addition, efforts were made to locate telemetered alligators in the early

morning hours of exceptionally cold winter days, pafticularly when thin ice formed along
the edges ofthe reservoir.

Con$Ei!8$-Sbd!a!:

Mercury coacentrations were determined in various tissues ofPar Pond alligators'
Where possible, samples ofblood and dermal scutes were obtained from live-trapped

individ;ak. Collection ofthese samples did not pennanently harm the alligators, and

they were released after sample colleclion- Blood was obtained from the post-cranial

sinus, and dermal scutes from the dorsal region ofthe tail. In some cases, alligators were
found dead, usually either by drowning after trapping, or as a result of hostile encounters
with othet alligators. Additional tissues, including liver and muscle, were obtained from

dead individuals where possible. Tissues were indMdually stored in polyethylene bags
or in glass vials and frozen until analysis.

Total mercury was determined by either gold-foil amalgamation with conductivity

daection (using an Arizona Instruments Jerome 5l I Merc;rlry Analyzer)' or by cnld-
vapor atomic fluorescerce (CVAF; using a Brooks-Rad Model 2 Analyzeo. -
Instruments were calibrated before use with MST (U S. National Institute for Standards

and Technology) traceable stardards, and the calibrations verified at periodic iotervals
Before arElysis. solid tissues were freezedried to determine moisture content, then

digested byieating h a l:l mixture ofHNO3 and H2O2 in covered teflon vessels For
quality sssrranca, sbout 20 % ofthe samples anal)zed consisted ofreagent or drgestlon

bla*s, spiked mat€rial, replicates, or standard reference materials ofknown mercury

content (purchased fiom tire National Research Council of Canada). further details of

the analfical procedures and the quality assuranc.e results may be found in Yanochko et

a/. (in piess) Most mercury conc€nttations masured in Par Pond alligato$ have been

reported in Yanochko el a/. ( in press) Herg, we teport mercury levels in additional

tissues collected since the previous study was completed, and present a reanalysis ofthe

data to attempt to detect c-hanges in mercury conc€ntntions associated with the refill of

the reservoir.



The radionuclide contaminant of primary concern in the Par Pond reservoir
system is 137Cs (Brisbin 1989) so ndiological assessments ofalligators were confined to
this particular isotope. Both the isotopes r3aCs and t3tCs were rel€sed into the Par Pond
reservoir systenr, with the last releases over 20 years ago. The present contribution of
r3'Cs to the total radiocesium burden was considered negligablg because ofthe short (Ca.
2 yrs.) physica.l halflife ofthis isotope.

Since gamma emissions from radiocesium incorporated into an animal's body
tissues can be deteoted extemally, whole-body burdens of radiocesium can be quantified
in living alligators by the use offield gamma counting techdques developed for deer by
Rabon and Johnson (1973) and Wright and Splichal (1973). In adapting these techniques
for use on adult alligators (total length > 1.5 m), lerd bdck shielding was erected to
reduce background gamrna counts. Gamrna-ray photons in the range 550-760 Kev were
detected by a NaI crystal @berline SPA-3) positioned about l0 cm above the midline of
the dorsal surfac€ ofthe base ofrhe a.lligator's tail. Radiocesium tends to concentrate in
muscle, so the large muscle mass at the base ofthe tail was selected for evaluation.
Emissions were recorded by a portablq battery-powered gamma detecter @berline ESP -

I Smart Portable). While counts were being recorded, the alligator was restrained
beneath the detector and on top ofa layer of5.5 cm-thick lead brick shielding Counts
were recorded for l0 minute periods. On the same day, additional 10 minute
determinations were made ofan aqueous cylindrical phantom ofknown radiocesium
conaentration. This phantom approximated the diameter ofthe base ofthe alligator's tail
at the point beneath the midpoint ofthe detector, and was used to estimate detector
efficiency. By taking advantage ofthe tapered shape ofalligator tails, gamma c.unts
from various sized alligators (rotal l€ngth l 5 - 3.5 m) could be compared to counts ftom
the same phantom. By sliding the alligator anteriorly or posteriorly, tlle portion ofthe tail
beneath the counter window could be made to closely approximate the 9.4 cm diameter
ofthe phantom. Ten minute counts ofbackground radiation werg also recorded.

Gamma counting yields ofthe above field procedure were estimated by repeating
these procedures on the amputated tails offive adult alligators that died or were found
dead during this study. After field gamma counting, a l0 g sample oftail muscle was
dissected from each ofthese tails at the position beneath the fi€ld couder window The
radiocesium contents ofthe muscle samples were daermined using a Packard model
5530 auto-ga$rna counter using procedures described in detail by Colwell et a/. (1996).
Breifly, 550 - 760 KeV gsmma photons were counted during a 30 minute period, yielding
o < 5oZ. Counts were made of staldards of similar geometry to estimate counter
efficiency, and 30 minute background counts were made at regular intervals. Average
minimum detectable concentrations ranged from 1.053 to 2.916 pci/g wet weight of
muscle, depending on the size ofsample used (Cunie 1968). A regression aralysis was
us€d to determine the relationship betweer field determinatiotN ofalligator tail pci/g and
alligator wet muscle pCTg @igure 3). Five alligators were used in this model, thee of
which were collected before refill began- The regression analysis was used to estirnate
radiocesium concentrations in the tail muscle of7 sdditional alligato$ captured alive
from Par Pond.
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Radiocesium was a.lso measured twice per year in tails oftwo captive alligators,
fed on an exclusive diet offfsh (mostly largemouth bass) collected from Pond B on the
SRS. These 6sh cootained elwated levels ofradiocesium (about 190 pCi / g fresh
muscle in fish the size used her€; Whicker €l a/. 1990). Each aligator was offered as
many contaminated fish (approximate length = 25 cm) as it would consume once per
weelc, and although records were kept ofthe acaeptanc€ vs. rejection offood, no attempt
was rnade to quantify actual amounts ofradiocesium iatake. The two alligators measured
1.40 m and 1.89 m io total lengih and showed no detectable body burdens ofradiocesium
when they were placed in this feeding study in 1986 and 1990, respectively Both had
been captive-reared from eggs taken from a wild population in Iruisiana. Animals were
housed throughout the study in s€paftte indoor tanks measuing 5m x 1.5 m, equipped
with basking platforms and filled with flowlh,rough water 33 cm deep. Year-round air
temperatures in the building varied from 23.9 - 29.4 "C and water temperatures varied
from 19 - 2l oC. The two alligators were exposed to natural photoperiod through a
translucert rooi Feeding ceased annually in the late fall months (usually November -

Decenrber) and resumed the following spring (usually March). Radiocesium
measurements were uzually made after feeding stopped h the fall and again before
fe€ding resumed the following spring (Figure 4).

RJ,SIJLTS AI\D DISCUSSION

Ponulalion-llralelsr

As r?orted by Brisbin e, al. (1992), eyestine counts of alligators in Par Pond
were higher in l99l ater the iritiation ofdrawdown than in preceding years. Mortl y
means from July through October 1991 exceeded the upper 9570 confidence interval flcr
all counts from 19?2-1988, prior to drawdo*n (Figure 5). In 1993 and 1994, when the

reservoir water level was low' counts between March alld Jule also remained higher thsn
dudng the predrawdown period. From July through Augusvseptember ofthese years,
counts begar to fall withir the range ofthose from the predrawdown period. Counts in
1995 following refill were all similar to the predrawdown range from March tbrough
July. In August and September of 1995, counts actually began to fall below the
predrawdown range (Figur€ 5). Similar monthly patterns in counts were evident in all
years, with low numbers of alligators s€en irl Marct! and numbers increasing to
lnaxiorum values ir! late May and June. Thereafter, numbers generally declined tkough
late summer and fall in all years.

The monthly aod yearly pattems of eyeshine counts described above probably do
not rellect charges in the alligator population size within Par Pond lnstead these
patterns likely resulted from changes h eyeshine visibility resulting from temperaturc
dependent alligator'activity and changes in the amount ofemergent macrophyte cover in

thi reservoir. Thus, as also discussed by Murphy (1981) and Brandt (1989), monthly
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increases h counts in all years from March tbrough June probably reflected increases in
alligator activity as s€asonal temperatures increased. The higher numbers of alligators
counted during early reservoir drawdown in l99l vcrsus the predrawdown period were
likely due to rapidly fallhg water levels. This produced a new shoreline that was
denuded ofall rnacrophyte cover, thus assuring that rlearly all slligators active in tlrc
resewoir, including juveniles, were counted in the surveys late in that year @risbin er al
1992). In 1993 ad 1994, emergent macrophyte cover became progressively established
throughout the drapndown reservoir, undoubtedly decreasing the visibility of mary
active alligators. Following refill h 1995, this decr€se in alligaror visibility likeli
becarne more pronounced as the .eestablished shoreline cover was augnented by flooded
terrestrial vegetation including young pines (Pr'rars spp.) and willows (Sa/ix spp.)

We tested the suitability ofalligator density indices based on shoreline lengths
verzus zurface areas ofreservoir regions @igure l) using eyeshine data. Chi-square test
results based on night eyeshines during both drawdown and refill years indicated that
alligators were equally distributed around each region ofthe reservoir based on available
shoreline. However, chi-square tests revealed that there were significant differences in
alligator dislribution based on surface areas ofech region (Table 1). These findhgs
suggested that crocodilian density estimates based on shoreline perimeter rather than
surface arca may be the more appropriate choic€ when determining distributional
responses in a reservoir system-

The various environmental factors that contribute to variability in alligator
visibility during night eyeshine suweys have been discussed by Woodward and Marion
(1978) and other authors. Pacheco (1996) moreover, has shown that in some crocodilian
populations the proportior ofindMduals sighted on night eyeshine surveys can also vary
with population density. As the surface area and amount ofavailable shoreline habitat in
Par Pond underwent contaction and expansion with water lwel drawdown and refill, the
density of alligators in the reservoir increased and decreased correspondingly without any
change in the number of alligato$ present. These findings suggest that night eyeshine
census data such as that pres€nted in Figure 5 cannot be coasidered to unambiguously
document temporal trends in the population size ofalligaton in the reservoir. However,
such count data can be used to clearly establish minimum numbers ofalligato$ present at
a given time in the reservoir; in those terms, there is rlo evidencc of any d.atnatic change
in the Par Pond alligator population size through the period of reservoir drawdown and
.efill. Although Brisbin et al. (1992\ do 'rJented the deparhre ofs€veral marked
alligators from Par Pond shortly after drawdowr in 1991, the night eyeshine survey data
presented here can offer no evidence ofa decreas€ in population numbers resulting from
the reservoir drawdown @gure 5).

Reprodrction:

The effects ofchanging lvater levels upon alligator reproduction were determined
for six nests found along the reservoil's shoreline in th€ late summer of 1994 (Table 2,
Figure 6). Sinc€ passive refill did not begin until August 1994 and lhese nests were
initially constnrctad in the late spring ofthat year, their clutch sizes and investment per
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egg represent reproductive effort under conditions offirll drawdowtl while their
hatching succ€ss refleds the effects ofrefill activities. In these regards. the
characteristics ofthes€ nests (Table 2) and their clutches (Table 3) may be compared
directly to similar infomation for the Par Pond alligator poputation prior to &iwdowq
as repoted by Brandt (1989).

Clutch size offemale Par Pond alligators ir 1994 averaged 43.5 + 2.9 (SE) eggs
and was significantly lower tha.n the average clutch size of48.8 + 1.3 (SE) reported by
Blandt (1989) for eight Par Pond nests eriamined between 198l-1988, pdor to drawdown
(Two-sample rTest with equal vadance: r = l.8l; p = 0.041; df- lO). Additionally,
adjusted least-square mear hatchling weight was significantly ditrerert between
predrawdown (50.7 j 0.4 (SE) g) and drawdown years (43.7 1O.a(SE)g)when
controlling for difercnc€s among breeding females h hatcl ing condition and strustural
siz€ dife.eoces amorg hatctrlings Oy ANCOVA F= llZ.5?;i < 0.Q001; df= l). This
reduction in clutch size and hatchling weight likely reflected reduced body condition or
stress upon females nesting during drawdown. Changes in hatch rates due to frequency
ofnest deFedation could however, counteract the negative efect ofthe drawdown-
related reduction in clutch siz€, provided that survival ofthe drawdou,n hatchlings was
not compromised by lower hatclding weights.

Io 5 of6 nests found in 1994, the nest was located orl substrate within the area
that had been exposed by the reservoir drawdown. One rcst built dudng dnwdown (N6)
was found on what was an island when the reservoir was at full pool. As sucll most
nests were located it more open herbaceous habitat than before drawdown 0;ble 2).
Prior to drawdowrl most nests were constructed in more wooded habitat where they were
vulnerable to predators (Murphy l98l), esp€{ially racraons (proqan lotor). Br.ardlt
(1989) for example, reported the depredation of25% ofeight nests studied at par pond
pdor to drawdo*n. However, oone ofthe nests observed irl this study showed any
widence of predation-

Although flooding related to risirg water levels in the reservoir caused the
complete destruction ofone rcst in 1994, and caused an overall average loss of3o.6 % of
eggs produced (Table 3), the minimum known hatch rates (based on marked hatcl ings)
fiom the eggs that were not flooded in nests Nl, N2, and N3 were 65.9,41.7 a(d 42.1yo,
respeatively (m@n : 49.9 7o). These values were similar to thos€ reported by Brandt
(1989) for predrawdown nests for which minimum hatch rates averaced 49.3 + g.l yo
(SE) and ranged fiorn 22 to 760/0. Examination ofthe dimensions oithe t994 nests and
their egg chamben (Table 2) suggested no obvious size diferences between nests which
experienc€d flooding morta.lity during refill versus those which did not. Impacts fiom
rising water levels were more likely a function of location and topography where the nest
was built, rather than how it was construcled. There was also no evidence that any later
additions or alterations were made to the nest structures by the attending females in
response to rising water lwels. Thes€ obs€rvations emphasize the importarce oftimhg
reservoir filling so that it does not b€gin between the time ofnest initiation and
subs€quent hatching.
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The results ofthis study and those ofBrandt (1989) for the prednwdown period,

show that 1he factots discussed above (i.e., depredation rates, flood losses) are gssentially

selecancelling with respect to the possible n€t efects ofreservoir drawdown upon
numbers ofhatching slligatols prcduced. The decisive drawdown effe.ct on alligator
reproduction may therefore be the survivorship of hatchlings that may have been
disadvantaged by low hatching mass. Future work should focus on recaptures ofthis
cohort ofhatct ings to detomine iftheir survival is lower than those ftom earli€r nests.

Witrtering Ecolo$/:

The behavror offour telemetered adult alligators (one male./three females) was
studied in Par Pod during periods of particularly cold winter weather in Decernber, 1995
and January/February, 1996 - orc full year after the rcservoir had been refilled to tull
pool stage. Three ofthese alligators were located in the reservoils North Arr4 while one
iemale (#860) wa! found on the eastern shore ofthe Main Lake region (FiSure 6) Each
ofthe two females in the North AIm (JAB8l0 and 970) spent coldet periods in
underground dens with submerged mouths openhg into small (20-30 m diameter) pools

ofwater. Each pool was located about 20-30 m inland from the reservoi!'s origbal
shoreline. The den entranc€s were similar in appearance, witl each pool representing an
er argement ofa natural stream drainage. With nighr-time low temp€ratures in the range
of0 to -12 "C and occasional thin fringes ofic€ forming on the den pools, both females
were consistentb located during the day direcdy beneath the pools' surrounding
shorelines. about 0.5 to 1.5 m inside den enfances. The extent ofthese den structures
could not be determined, but at no time was either ofthese females radio-tracked as
extensively ulderground as was the case with a winteriry Par Pond alligator that
occupied an extensive dng-shaped underground den described by Brisbin et al. (1992)

Otherwise, both ofthese winter dens were similar to those described for alligators in
other parts oftheir range (Kellogg 1929; Mcllhenny 1935i Hagan e, al. 1983)

The third f€male studied during cold periods (#860) may also have occupied a
winter de'l although no entrance was ever found. This female was continually located
deep in the na[ow channel ofs small tributary to the reservoir. Radio signa'ls indicated a

locition about ? m upstream from the reservoir shoreline, at a point where the channel
wasabout2mwide,:I.s-2.0mde€p,and had steep overhanging banks with a tangle of

faller tre€s and $rbmerged logs.

The only male studied durirg cold winte. w€ther (#950) rernained in more-or-
less open water, always within the periphery ofthe refilled reservoir's shoreline Unlike

the females, this mal€ regularly changed positions between days - often by 100 m or

more, while rernaining in th€ eastem terminus ofa cove containing standing de3d
macrophyte cover a.long the fringes The behavior ofthis male alligator was similat to

that reponed for large male alligalors studied by Brisbin et al (1982) in-the Pond B

r"r"."oit lfig*" l). Those authors followed large male alligators which also remained

within the op=en waters ofthat reservoir and occasionally emerged to bask during wamer

davlicht hours - even during the coldest periods ofwinter' Goodwin snd Marion (1979)

also locumented winter bssking near den sites by Florida slligators. ln their study,
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winter basking was observed when daltime temperatues were at least 16 oC. During the
period ofreservoir drawdow4 6 of 13 telemetered alligators Ooth s€xes) sped the winter
months witbin the open water ofthe reservoir, alolg a stretch ofexposed northern
shoreline ofthe West Arm (Brisbin et ar. 1992).

Movemetrts and Distributions:

Descriptions and general summaries ofthe movements ofthe 18 alligators
followed by radio telemetry itl this study are presented in Table 4. Only one ofthese
alligators (female #860; Figure 6) ever left the reservoir, moving over the main dam
shortly after the period of active refilling and spending over a moffh in the bottomland
floodplain forest to the south ofthe resewoir. In mid-April 1995, this f€male returned to
Par Pond and was located rcar a small tributary entering the eastern shore ofthe Main
Lake - the location from which it subsequently never moved and where it later spent the
winter (Figure 6).

Although the number of telemary relocations and duration of radiotracking
varied greatly between individuals (from tkee relocations over two months to 22
relocations over two years), these differences were not related to the extent ofmovement
ofgiven indMduals. Female #810 for example, showed no movement over a period of
l8 months with 22 relocations, while the only two instances oflong-distance movements
(i.e. between arms ofthe reservoir) were sho*n by alligators (t+353 and 390) that were
each followed for only two morths or less with only three and four telemetry relocations,
respectively.

Exent ofmovement rather seemed to be related to sex and the stage ofreservoir
drawdowr/refill (Table 4). The only two aligators that showed long-distance
movemgnls between reservoir arms were both large males followed during the period of
drawdown. The two alligators that showed no movements (##810 and 970) were both
females, one ofwhich (#810) was tracked from the drawdown period through reservoir
refill and for over a year into the post-refill period. The association ofthese females with
winter den pools is described above (s€e Wintering Ecology; Figure 6).

Following the completion ofreservoir refill, Par Pond alligators moved less than
during the d.awdown period @risbin er al 1992 and this study). No telemetered
alligators, including two large males measuring in e)<cess ofl.50 14 made any long-
distaoce movements b€twe€n reservoir regions after refill completion" even though 86
alligator-months of radiotracking were logged during this p€riod (Table 4). Moreover,
only one ofnine alligators studied after refill showed moderate (within a region ofthe
res€rvoir) movement, with the other eight showing either limited or no movement at all
(Table 4). These limited movemert pattems following reffll were even less than those
exhibited during the predrawdown period (Murphy and Brisbin 1974; Murphy l98l).
The latter studies however, were conducted during the time ofheated reactor inputs to the
reservoir, and much ofthe long-distanc€ movement by alligators between regions ofthe
reservoir at thal time seemed to be in response to thermal gradients created in the
reservoir. No telemetric study of alligator movements in Par Pond was conducted after
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the cessation ofthermal inputs and before reservoir drawdown. Thus, it is not clear
whether the post-refill r€duction in movement as shown by the present study (Table 3)
should be considered 'normaln for zuch a reservoir population under conditions ofno
thermal input.

Cotrtamimnt Studies:

Mercury was detectable in all tissues from all slligators that we snalyzed Among
tissues, mercury tended to be highest in liver (Table 5). Additionaly, blood mercury
concentrations in Par Pond alligators averaged 2.2 !0.4 (SE) u'glg wet mass (Yanocbko
et al, in press). We anallzed total mercury, rather than attempting to determine whether
the merqrry accumulated in these animals was methyl mercury, or some other chemical
species. Howwer, a number of studies have documented that virtually all ofthe merqtry
acrumulated by 6sh and other aquatic organisms is methylated (Greib et al. lggolBloo'Jl,
1992), so it is reasonable to assume that methyl mercury is the form acrumulated by
these alligators. Methyl mscury is rlot readily excreted, so it actumulates over time in
organisms. Because ofthis acclmulatio4 methyl mercrlry conc€ntrations tend to
incr@se with trophic level, and the highest concentratioN in a food web are usually
found in toplevel predators (Maccdmmon et al. 1983'Kidd et ql.1995) Large,long-
lived predators like alligators might lhus be expecled to acqrmulate high lwels of
mercury when inhabiting contaminated envlonments. In f8ct, both Hord et a/ (1990)

and Yanochko er al (in press) fouod high concentrations ofmercury in alligators
inhabitiry the Florids Evsrglades, an area sutrering from s€vere mercury pollution

The mercury that sccumulates h aquatic organisms can come ftom s€veral
sources. Local point sources, such as mining activities, metal smelters, incircntors,
chemical induslries or pulp and paper mills can be important in some situations.
Howwer, there is growing recognition that merqrry pollutiol represents a global

environmental problem. Many ofthe above-mentioned point soutces also contribute to a
global atmospheric mercury pool, resulting in increased mercury deposition over large
areas. Mercury has been measured in ptecipitation at I variety ofgeognphic locations,
and the amounts input in this fashion are sufficierf to explain the elevated mercury
concentrations detected at some locations far removed from any local sourc$ (Miede
lgg0;Fitz1etuld et al. l99l). The exact source ofthe mercury accumulating in alligators
and other biota in Par Pond is rot knowt! but much of it may have originated from
industries on the Savannah River, which serves as a water 8ourc€ for Par Pond Mercury
releases from these industries have been geatly reduaed since the 1970s. Additionaly,
some atmospheric hput may be occunin& slthough mercury in precipitation near Par
Pond has not been me3slrled.

Most ofth€ mercury detected in precipitation is in the form ofinorganic species
(Lamboug e/ ar. 1995; St. Louis e/ ar. 1995), 8s is much ofthe mercury discharged by

induslrisl point sourc€s. However, the mercury acaumulated by aquatic orgarisms rs

mos y mjthyl mercury. The process€s cont olling the methylation ofmerqtry therefore

appear to be the key variables influencing mercury uptake and accumulation by

oiganisms. Prwious studies have showtr that methylation is enhanced in llooded sdils
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(Porvad and Verta 1995), and in water under conditions oflow pH and dissolved oxysen
and high dissolved organic carbon (Winfiey and Rudd 1990) Tirese conditions occur-
when a reservoir is constructed, and a number ofstudies have do@mented incr€sed
concentrations ofmercury in aquatic organisms accompanying reservoir formation
(Bodaly e, al. 1984; Jaakson 1988). Reservoir drawdown and refill mimics reservoir
formation in many important respects, including the flooding ofdry soils and the
inundation and decompositiol ofterrestrial vegetation. Therefore, we reasoned that
mercury levels in resident organisms such as alligators would increase after par pond was
refilled. However, we were unable to demonstrate a statistically significant difference by
analysis ofvariance in mercury conterf ofthree tissues ofalligators sampled before and
aner refilling (Table 5). For liver, F = 0.62, P = 0.62j for muscle, F = 4.0, p = 0.0?; and
forscute,F-1.99,P=0.17. There may be some time lag before changes in mercury
bioavailability produce detectable efects at the highest trophic levels, or our results
could reflect the relatively small sample sizes available for internal tiszues after the refill.
We plan to continue sampling to detect any changes in mercury concentrations associated
with water level changes in Par Pond.

The regession model (Figure 3) showed that radiocesium body burdens in the tail
were higl y Fedictable fiom radiocesium in wet muscle (f = 0.974). Howeve., the
limited data available to develop the model (n=5) suggests that these model parameter
estimates should be considered with caution. Using this regession equatio4 tail counts
were transfomed to pCi radiocesium /g wet muscle. A total oftwelve samples were used
to determine ifndiocesium concentlations in wet muscle difered from the prerefill
period compared to after refll. Four samples taken before re6ll (including borh
drawdorm and predrawdown periods) averaged 12.85 + 2.33 (SE) pci/g wet weight of
muscle (range = 8.28 - 16.95 pci/g) and did not differ significantly Aom eight samples
collected after refill fiom alligators whose tail muscle averaged 10.10 + 0.56 (SE) pcilg
wet weight (range = 7.60 - 13.00 pci,/g by Wilcoxson two-sample test: z = 0.594; p =
0.55: df= l0).

Two captive alligato$ fed contaminated pond B fish accumulated radioce$um
@igure 4). Radiocesium levels were expected to decreas€ during winter periods of
inactivity (shaded lines, Figure 4) and increase during periods of8ctive feedhg.
Exccptions ocrclrred in this pattem however, and these anomalies probably were artifacts
resulting from improper positioning ofthe tail beneath the counter. Ia neither animal did
thes€ radioc€sium uptake curvcs attain final levels that would wanant an anal'sis with
asymptotic uptake models @risbin er al 1990). Rather, thes€ uptake curves indicated
that more than 80 months would be required to attain an equilibrium ofradioc.esium body
burden in the tail muscle ofalligators in the l-2 m size raoge. Since approximately 5
biological half-lives are required before the attainment ofsuch a steady-state asymp@re,
the biological half-life ofradiocesium in alligator tail muscle must be greater than 16
months. Previous studies of radioc€sium elimitation in a variety ofvertebrate spe{ies by
Reichle et a/ (1970) and Staton and Bri$in (1974) demonstrated that biological halflife
was positively corelated with body size, as well as significaatly longer in poikilotherrnic
than in homeothermic specics. In comparisor! the naximum biological half-tife recorded
for radiocesium in snakes was 430 days (Staron and Brisbin 1974). Since we estimated a
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biological half-life ofat least 16 months for alligators' the 3-year duration ofthe Par

Pond drawdown was likely insufficient for resident indMduals to artain any new

equlibdum levels of radiocesium that might result Aom a change in radiocesium

availability. Our results comparing radiocesium levels in prcdtawdown and post-refill

alligator muscle indicated no significant differences existed and thus further support the

notion that the biologica.l ha.lf-life of radiocesium in alligators is relatively long'

Radiocesium levels accumulated by the captive alligators were higher than levels

determircd for Par Pond animals sinc.e they were fed fish from Pond B, where

radiocesium contamitation levels ofbiota lre known to be higher than in Par Pond
(Polter et a\.1989). Ifthe ratio between muscle and whole-body radiocesium

concentrations is the same in Pond B alligatoG as in Afterican coots (Fllica americana)

studied by the latter authors, the muscle levels attained by the two captive alligators
(Figure 4) would be equivaletf to whole-t]ody burdens of asmuch as l6 pCVg live

weight. This level is similar to those reported by Brisbin (1989) for three hatchling

alligators from Pond B, whose whole-body burdens averaged 13 2 1 l l (SE) pci/g live

weight.

CONCLUSIONS AND MANAGEMENT IMPLICATIONS

The results ofthis study along with those ofearlier studies ofalligators at Par

Pond suggest some ofthe possible consequences ofdrawdown and refill ofreservoirs
upon reJient crocodilian lopulations Alligators are quite capatle of surviving a partial

reservoir drawdo*n, with some individuals even continuing to live, winter and reproduce

in the same general area ofthe reservok as they occupied before the drawdown This

seems to belarticularly true ofresident adult females occupying sites with traditional
winter dens and associated remnant pools ofwater formed (possibly by the alligators

themselves) in associated tributary slreams which continue to flow during the drawdown
period.

There was evidence of stress upon individual alligators immediately following the

partial reservoir drawdown; some alligators left the res€rvoir 8nd/or were killed by larger

coNpecifics as the shnir*ing reservoir surface area and shoreline ceused residgnt

alligators to come into more ditect social contact 8nd conflict (Btisbn et aI 1992)' We

havl abo presented some limited evidenc€ to suggest that such stress-upon resident
females may continue to result in reduced clutch sizes several years after drawndown
water level; had stabilized at the lowered levels (Table 2). This reduction in clutch size

however, may possibly be compensated for by a reduction in nest depredation Any

assessment oi the effects ofreservoir management practic€s upon alligator reproduction

and recruitmert must consider the €ffe{ts upon zurvivorship ofyoung alligators duri[g

their 6rst years oflife. Such data is presently lacking, slthough by-inference, loss of

young alligators to predators such ss largemouth bass and wading tirds must c'ertainly

i-"i"",tligh auAng the first l-2 yea$ after drawdown. Hatcl ings vtere observed

occr.rpying nJraf-etposed shoreline habitat that was devoid of any protective emergent

cover iBisbin elal-1992). The significant reduction in the body weights ofhatchlings

from drawdown versus predrawdown nests fi.rrther suggests that even in the absence of
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increased lulrcnbility to predatioq survivorship ofyoung and subsequent recruitment to
the adult population were possibly reduced by reservoir drawdo\rn.

One ofthe most importsnt aspects ofreservoir management is cleatly the timing
oftie refill process. This study demonstlated a loss in alligator reproduction when refill
caused water levels to rise during the summer months, thus flooding nests and drowning
eggs. If refill could be delayed until mid to late fall &fter eggs had hatched, or be
undertaken dudng the winter or early spring before nests are built, such nest flooding
could be avoided. Fufihermore, ma.nagement options that shorten the drawdown period
would likely benefit resident alligators by reduaing breeding sttess on females and social
stress on tlle entire population. For examplg the reduced movements ofalligators
following refill suggests a reduction in social stress occured within the population
concurrently with the ircrease in the amount of shoreline habitat and/or cover available
to the individuals in the population.

Although we were unable to detect a change in alligator mercury concentrations
associated with the refill ofPar Pond, rhis may have been due to relatively small sample
sizes. Increasing the sanple size in the future should address this possibility.
Meanwhilg there is ample evidenc€ to suggest that reservoir formations, or large changes
in rese oir watei level over a time frame ofone or more yea$, result in conditions that
enhanc€ the methylation of merc'uqr. This results in increased merqrry conc€ntratioN in
organisms, especially those feeding at higher trophic lwels. In light ofthis
consideratiorl elevated mercury concentrations might be €xpected in a.lligators or other
crocodilians inhabiting newly formed reservoirs, or those that have experienc€d larger
fluctuations in water level.

Mercury in edible tissues ofPar Pond alligators sampled before refill was about I
ppm on a wet mass basis, assuming a water content of75 7o in muscle. After refill, a
smaller sample ofalligators had a nuscle concentration ofabout 2 ppm on a wet mass
basis. While no standard has been sa for maximum tolerable concentrations ofmercury
in alligator meat, the U.S. Food and Drug administration has set a human consumption
advisory limit of I ppm for fistr, and some nations use a more cons€.vative level of0.5
ppm. Thus, most Par Pond alligtors would be near or above mercury concentrations
considered safe to e3t on a regular basis. This is not a Problem at Par Pond, ut ess
contamioated alligators leave the res€rvoir ard the SRS on their own. Public access to
the SRS is lestricted, arld alligators ftom this reservoir are not harvested for consumption
by humans. However, these results do zuggest that mercury may be a potential concern
in the meat ofcrocodiliaN inhabiting res€rvoirs in other areas, where they may be us€d
for food.

Finally, a number ofthe fndings ofthis study may also be applicable to concems
for other crocodilian species residing in managed reservoirs. We csution though that
particular consideration should b€ given to differenc€s between the temperate climate of
ihis study area versus the less seasonal tropical climate ofhabitats where most ofthe
world's other crocodilian spe{ies occur. This could be particularly imponant for
e<ample, wirh regard to such issues as the timing ofreservoir refill and its potential to
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flood nests and thus negatively impaqt reproduction. A thorough utlderstanding ofthe
basic ecology, breeding biology and other natural history aspe{ts is therefore
indispensable to the plarming ofany reservoir management program aimed at minimizing
possible impacts upon residert crocodilians and their futute well-being.
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POND C

HOT ARM

WEST ARM

MAIN LAKE

f,*-ll rior"t"o

Figure l. Map ofthe Par Pond, Pond B, rtd pond C reseloirs ofthe U.S. D€panm€ot ofEnergy's
Savainah River Site. Regionr of the p.r pond re,servoir are delinested with black lines and
grey areas indicate bottom sedimetrts which were exposed during a reservoir drawdown
b€tween the summer of l99l and winrer of 1994-95 (s€€ Figure 2). Draqd from Bri$in e, ar.
(t992).
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Figur€ 3. Regession an8lysis used to predict radioc€sium conaentrations in the tail
muscle oflarge adult American alligators" as determined by laboratory analysis
in a gamma well counter (vertical sxis), &om field estinates ofradioc€sium
concentrations in the same aaimals, as detennined by the counting ofgamma
emissions above thc bas€ ofthe tail (horizontal axis). The regression was
defined by the equation: p€i/g fieshweigbt tail muscle = 0.21 (field estimate of
tatl pctlg) + 7.6 (( = 0.973).
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Figurc 4. Increas€s in the €stimated conceniiatiots of radioc'esium in the tail muscle of two

captive Americm alligators which were maintained on a diet of fish from the Pond B

reservoir ofthe U.S. Departrnent ofEnergy's Savartnah fuver Sitc' The fish show

elevated levels ofradiocesium as a result of feeding in contarninated food webs
(Whicker et a/. l99O). Shad€d are.s represent periods ofwinter inactivity when the

atigu;n *outa not acc€pt foo4 wlile unshaded areas represent periods of active
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-At 

the begiruring ofthe study, the individuals shown in

the upftr and-lovrcr graphs measured l 4O m ard 1 89 r! rsp€ctively Radiocesium

levels were determined by the use offreld gamma counting techniques, and lhe application

ofa regression equation @igure 3) to predict isotope concentrations in the tait muscle
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Figure 6. Wintering localions of on€ tnale (wM) and three Gmale (\YF) alligators and locations of
Americatl alligator nests (Nl - N6) rt thc Par Pond reservoir ofthe U.S. DOE Savannah
River Site. Number codes following WF and WM designatioru refer to I.D numbef,s as
shown in Table 4, and nest designations are as in Tables 2 and 3. Nests were studied in the
$rmmer of 1994 and winteritg lo{8tioN &om Decarllber 1995 throuEfi Fe}ru8ry 1996
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l{ lsconceptlons of Poulth anal Flfth clade
studcntE About A11lgatols

Tslrence l{. Cagelnova, Ed. D.
A[e!Ican Al].Igator cycle of Plotectlon

ABSTRACT:

P.  o .  Box  16  3?
Dade c l ty ,  FL  33525 -153?

As par t  o f  the  au tho ! rs  a loc to ra l  d lsse ! ta t ion ,
ques t l onna i res  ne !e  adn ln i s te red  to  99  fou ! th  and  f l f t h
grade stualents ln three west centlal Florlda eleinentaly
schoo ls  ln  Apr l l  1995. Ouegt lonna l reg  conta ined bo th
t0ultlple cholce and flee-leapoDse ttems concernlng va!ious
a l t lga tor  lop lqg .  Mlcconcept lons  about  a l1 lga to t r3  ue !e
ghor.rn to be nunelous, supportlng the neetl fo! fornal
educat lon  about  a I  I  lga to ls .

INTRODUCTION

The purpose of thls investlEatlon was to detelnlne common
nlEconcept lone about  a l l lga to !3  he la t  by  99  cent ra l  F lo r ida
four th  and f l f th  g ra i le rs .  s lnce  a lL lga tors  a le  connon ln
the  Eoutheas te ln  Un l ted  s ta tes .  res la len ts  o f  those areaE
rnugt be educated about all lgators ln order to nlnlnlze
poten t la l  dangers  as  hab l ta t  enqroachnent  cont lnues '  An
lrnportant part of educatlng the pubIIc lnvolves the
a le te rmina t ion  o f  E lsconcept lons  p ! io r  to  lo r rna l  Ins t ruc t lon .
Through the use of a flfteen lten resealcher-deve loped
questlonnalle, conunon nlBconceptlona grere detelnlned.

I,iETHODS

stualent sulveys wele adnlnlstered by four student
tc .che is  to  99  four th  and f t f th  g lade iaverager r  E tudents  in
three elenentary schools locateal ln ltest central FLolida.
Two of the schools wele publlc elernentary Echools located ln
lural areas rhlch contalned a najo!ity of students
ale3ignatetl as low socloecononlc atatus. the thitd school
r'ras a palochlal achool locateal ln a coastal, ulban alea of
e reg t  cen t ra l  F lo r ida ,  and the  major i t y  o f  l ta  s tudents  were
aleslgnateit as nlaialle cla6s. Table 1 summa!lzes the
compos l t ion  o t  th .  sub jec t  g roups .

?ABLE 1. lfunbe! anal genale! of subject group5.

GROUP 1 GROUP 2 GROUP 3 GROUP {
sEx
aLe N= 15 N.12 =13 N=13

.t7rl



Fo! thls 3tudy, a lesealche!-dle3lgned survey lnstlunent
eras used to determlne nlgconceptlons about the follorrlng
paranc te !8 :  a l l lga to !  langc ,  t t le t ,  locomot lon ,  behav lo r '
p ro tec t ton  Laws,  g lze  and age,  cconon lc  uses ,  sa fe ty ,
Lorngar lson  o f  a l l lEa tors  to  c roco t t l les ,  and eco log lca l
n lches ,  Both  nu l t lp le  cho lce  and opcn response ques t lons
wele used. The lngtlunent etas revlewed by four elenentaly
leachers anit threc unlvelslty faculty nernbers prlor to
adrnlntstratlon. Also lnvolved were tiro lepresentatlves of
the AAcoP r.rho wele consulted for the acculacy of the content
o f  the  queat l  ons .

Data were alescrlptlve. For tletertnlnatlon of
rnl gconcept I ons , stualQnt resPonses to the surveys were
sumoallzedl for all fou! classes. Frequency of responses,
for both correct and lncolrect cholces, grere gunmallzedl and
tableal. In atlt l l tton, f lee lesponses, r,rhen nadle, vrere alao
Eunmalized and tabled.

RESULTS

Table 2 sunnarlzeg the frequencLes of responses by 99
stualenta tg the flrst sulvey guestion "Circle the names of
the  s ta tes  tha t  you  th lnk  a l l lga to ls  l l ve  ln .n  Responses ,
f ron  nogt  f requent  to  Leas t  f lequent ,  Y te le  as  fo l lows:

fABtE 2 .  gumnary  o f  s tudent  lesponses  to  ques t lon  one

"c i rc le  the  naneE o f  the  s ta tes  tha t  you  th tnk  a l l iga to ls
l i ve  in .  "

GROUP 1 GROUP 2 GROUP 3 GROUP {
N=26  N=25  N=21  N=21

sEx
Lew Yolk l{

F
Texas l l

F
I  l l l no la  l {

F
Ca l  l  f o ln ia  l l

F
} { i ss l ss lpp l  u

P
Lou ia lana  H

F
Inallana l{

F
GeolEla l l

F
Alabana lt

F
Alizona l l

,

4
4

4

14

4
I

9

10

I
a

{
7

4

4
7

8

8
5
E

6

0
1
5
8

0

1
1 l

l 1

1
I
4

I
0

1
L

11
1
9

5
I

t0

9

179



l t l ss lss lpp l  (?0) i  cco lg la  (5 ,1 t ;  A labana (49) i  Lou ls lana
( {5 ) i  texae  ( ,10 ) ;  Ca l l fo rn la  (35} ,  Ina l lana  (29} ;  A r l zona
(26) t  l l l l no ls  (15 t t  ana l  Ner .  Yo lk  (12) .  F ree  re8ponses  to
the second part of guestlon one f,Plcase wrlte the nane3 of
any othe! ltatc! you can thlnk ofrn fron nost f leguent to
Ieaat  f requent ,  nere  a9  fo l . lows:  F lo r lda  (83) ;  Co lorado,
Af l l ca ,  and As la  (3  cach) i  No l th  Ca lo1 ina ,  Iex ico ,  Wyon lng ,
l l l ch lgan,  ] l l nnesota ,  and De la ! .a re  (2  each)  i  USA,  Oh lo ,
Georg la .  Mlan l ,  Seat tLe ,  ChIcago,  Kentucky ,  Connect icu t ,
Tenncagcc ,  A lac ta ,  Tanzan la ,  ana l  Aus t ra l la  (1  each) .

Table 3 gunnallzeg the lesponges of 99 students to sulvey
question nunbr! tr,ro nPlease clrcle the places in Florlda
whele you thlnk all lgators have been founa!.n Responses,
fro$ nggt frequent to least f lequent, !re!.e as follorfs:
swaDps (95) i  lakes  (85) i  a l l iga tor  fa lns  (801 i  everg laa les
(79)  i  zoos  (?6) i  r l ve rs  (66) i  ponds  (62) i  cana ls  (54) i

TABLE 3. gurntnary of student responsea to queatlon two
r rP lease c l rc le  th t  p lacea In  FLor lda  where  you th tnk
a l l lga to !6  have been found.  "

GROUP 1
r{=25

GROUP 2 GROUP 3 GROUP ]l
N=27N=25 N= 21

Swanps

Zoos

Lakes

Dltcheg

Nel ghbor-
hoods

canala

Beaches

Sve!-
glades

Roailvrays

Swtnnlng
Poo 1s

GoL f
Cgurget

R lvers

Ponalg

AII lgator

gEx
M16
F 10
M 11
F7
M15
FE
H5
F3
! t4
F1
N7
F1
i2
F1
x10
F5
x3
FO
t {a
FO

F I

F5
l{ 13

x  14

9

8
14

1
1
0
4

l0

I
1

8

6
9

' t ?

E
9
4

11
I
8

0

l0
5
I
1

1,!
E
1

1

3

L2

9

I

I 4

11

I
t2

4
I

13

8i

l1

8

4t0



a l l t ches  (421 t  go l f  cou lsea l73 ' t i  roadyrays  ( t? ) i
ne lghborhooa ls  (15) i  beaches (1a l ;  and s r r lmn lnq  poo ls  (11) ,
Flee Reggonses to the secont! part of aulvey quegtion nunbe!
tr.ro nPlease wllte the nanea of any other glices,' werc as
fo l lows:  parks  (10) ;  Bucch cardene ( ,1 ) i  schoo l ,  sea  v fo r la l .
back  yards ,  hougcs ,  ana l  sewels  (3  each) ;  Ind lan
reserva t long.  oceans,  9p ! lngs ,  aquar lu los ,  e roods ,  lake9.
scirage plpcs, and na!shca ( 2 each) i vrlcstIln9, packs,
Af!lca, wetlands, cato!Iand, neiEhborhooils, fafrJ, ltrows,
sEreans, cages, anuaellent parks, natlonal palks, Sunken
caralens, anal tunnels (1 eacb),

Table I suMarlzec the regponseE of 99 rtudents to survey
questlon nunbe! thleei ipleaae cttcle the ktnatE of food
whlch  la rge  a l l lga to lg  l l ke  to  ea t . t  Respons€s ,  f lon  nos t
f lequent  to  leas t  f lequent ,  were  as  fo l low l :  f t sh  (90) i  duck
(68r i  pe lson  (50) i  tu r t te  ana l  b i rd  ( , t5  .ach) i  snake  (4 i ) i

IABLE {. Summaly of stualent responseg to question three'P lease c l rc l ,e  the  k lnds  o f  food wh lch  Large a l l lga to ls  I l ke
to  ea t .  r l

GROUP 1 GROUP 2 GROUP 3
N =  2 l

GROUP 4
N=26  N=25

Flsh

gear

Panthe!

Do9

cat

Squ l ! !e l

Per3on

turtl, e

SnEke

F!og

Cal f

Duck

El rd

Xarah-

sEx

F
x
F
!t
F
tl
F
ll
F
M
F
ll
F
ll
F
!l
F
tl
F
lt
F

ll
F

x
F

!l

L4
I

I

1
I
1
7

9
6
I
5
9

E
3
7
5

L2
5
6
1
0

9
l 1

2
3

4
3

7

9
8

6

7

8
4

7
10

4
5

' t ?

I
0
I

4
3
L
1

2
9'|

1
5

2
10

1

I
2
I

4

I

I
4
5
8

4
{

5
9

9
9
9
3
0

.t8l



f r og  ( { 3 ) i  ca l f  ( 39 ) ;  dog  (35 ) i  squ i r r e l  ( 30 ) ;  ca t  ( 28 ) ;
pan the t  ( 16 ) i  bea r  ( 13 ) i  and  t na rshna l l ow  (10 ) .  Tab le  5
Buhnaz izea  f ree  responses  to  pa l t  two  o f  ques t i on  th leeIP lease  ] r !  I  t e  l he  names  o f  o the r  a I  I  i qa to r  f oods  .  '
Responses  i nc luded  bo th  an l tna l  and  p lan t  f ood  sou rces ,  and
the  s i ze  o f  t he  food  l t ems  va r led  f ron  as  sma l l  as  an  i nsec t
to  as  l a tge  ag  a  moose . The nost f lequent lesponse was
"mea tn  (  5 )  . Seve ra l  o f  t he  rema in lng  responses  Inc luded
an inaLg  no t  f ound  i r i t h in  a l l l ga to r  range :  zeb ra  (3 ) i  sea
l l on i  squ id i  h i ppos i  moose ;  an te l ope ;  pa r l o t ;  and  I i on .
Sone  leaponges  v re le  food  i t ems  wh ich  cou ld  be  pu rpose ly  fed
to  a l l i ga to ! s r  b read  (3 ) ;  ch t cken  (2 ) ;  ga to r  f ood ;  po rk
chops j  ca t  f ood i  s teak i  handou ts i  and  dead  !a t s .

TABLE 5 .  F ree  l esponses  to  pa l t  t v ro  o f  ques t i on  th ree
r rP lease  w l i t e  t he  names  o f  o the !  a l l i qa to !  f oo i t s . , l

FREOUENCY /RES9ONSE FREOUENCY/RESPONSE
5  n e a t  1  l i t t l e  k i d E
3 breatl 1 insects
3  zeb la  I  noose
3  o the !  ga to l s  1  c rabs
3  g rass  I  baby  dee !
3 alee! 1 dead rats
3  an te lope  I  goa t
2 Tizaxd 1 beaver
2  ch i cken  1  dead  an i rna l s
2  rabb i t  I  baby
2  ra t s  I  o t t e rs
I  sea  l i on  1  sh l l r np
I  ga to !  f ood  1  n l ce
1 dog food 1 cat food
1  po rk  chops  1  s teak
1 l lna beans 1 parlot
1  cov ,  I  l i on
1 squid I hanalouts
t  h lppos  1  a lgae
I  eggs  L  sna i l s

Tab le  6  summal l zes  the  responses  o f  99  s tuden ts  to  su rvey
ques t l on  nu tnbe r  fou r  (P lease  c i r c le  the  ways  an  a t l i ga to r
can  t rave l .  r r  Responses ,  f rom nos t  f requen t  t o  l eas t
f requen t ,  we re  as  fo l l o ! . s :  sw inun lng  (96 ) i  v ra l k l r t g  (85 ) ,
runn ing  (47 ) ,  and  j ump ing  (1 ) .  F ree  l esponses  to  pa r t  t v ro
o f  ques t i on  number  fou r  "P IeaBe  s r i t e  dov rn  any  o the r  ways  an
aL l i ga to !  can  t l ave l i  we re  aE  fo l l ows :  c law j . i ng  (8 ) ,
f l oa t i ng  (4 I i  d i v i ng  and  wadd l i ng  (3  each ) i  911d ing ,
l o l l i ng ,  r i d ing  i n  t be  back  o f  a  ca ! ,  chas lng ,  j ogg ing ,  and
ln  a  zoo  cage  ( 2 each )  i  f l oa t i ng ,  scoo t i ng ,  c l eep lng ,
l ay ing ,  s l i t he ! i ng ,  hopp ing ,  sneak ing ,  r i d ing  on  ano th_q r
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oa to r r s  back ,  i n  zoo  t r ucks ,  s l i d i ng  a  l i t t l e ,  go ing  t h rough

i i pes ,  be ing  p i cked  up  and  moved ,  and  on  hands  ( I  each l  '

TABLE 5 .  Sunrna ly  o f  s tud len t  responses  to  ques t l on  fou r
' tP lease  c i r c le  the  e tays  an  a t l i ga toE  can  t rave l . ' '

GROUP 1 GROUP 2 GROUP 3 GROUP 4

CFY

sw inh ing  H  16  9  13  13

F  10  13  8  14

wa lk lng  M 16  9  10  11

F812  112

Runn ingM?369
F5638

Junp ing l { 0100-_--- - 

" 
o O o 0

Tab le  ?  su rnma l i zeE  the  responses  o f  99  s tuden ts  to  su rvey
ques t l on  numbe l  f i ve  r rDo  you  th lnk  an  a l l i ga to l .  can  run

ias te r  t han  you?" .  ResponsLs ,  f ron  nos t  f requen t  t o  l eas t

i t . qoen t ,  we - re  as  f o l l ow i :  yes  (52 ) ;  no  (26 ) i  and  don r t  knov '

t f g i .  i abLe  I  sunmar i ze -s  f l ee  l esponses  to  pa r t  t ! ' o  o f
ques t l gn  nunber  f l ve  "Ho ! ,  f as t  do  you  th ink  an  a l l i ga to r  can

; ; ; ? ; : -  i ne  rnos t  f t equen t  respon ies  ! "e re  "10  nph r r  and  r r20

mDhr r  (6  each ) .  The  tema in ing  i eeponses  va r ied  f l om as  s low

a-s 2 rrptt to as fast as 86 nPh.
Tab ie  9  suNnar i zes  the  responBes  o f  99  s tuden ts  to  su l vey

qo" " i i o "  nu tnbe r  s i x  r rDoes  an  a l t  i ga to !  b rea the  a i r? I  '

i i . i " i t  . " "p "n " . " ,  f r on  mos t  f requen t  t o  Ieas t  - f requen t '
w l r e  as  eo l t ;ws i  ye6  (85 ) i  don ' t  kno i {  ( 9 ) i  and  no  (3 ) '

TABTE 7 .  sunmary  o f  s tuden t  aesgonses  to  ques t i on  f i ve
trDo you thlnk an al l igator can run faster than you?rl

GROUP I GROUP 2 GROUP 3 GROUP 4

No

Don

sBx
H
F
M
F
ll

9

2

1
4
4
4
2

't

4

11
7
1

1
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TABLE 8.
trHow fagt do

to  ques t i on  f  i ve
run  ? , l

Sununaly of free lesponses
you  th lnk  an  a l l l ga to r  can

6 2otnph 1 iray fast
5 4otnph 1 slon
{  l snph  1  they  can , t
3 25rnph I fasl as a holse
3  35nph  1  fas t  as  a  b l ke
3 30nph 1 vely slow
2  60mph  1  a lnoE t  as  fas t
2 50mph as a cheetah
2  45mph  1  s low  ye t  f as !
2 sinph I faster than ne
2  2nph  I  rea l l y  f as t
2  3nph  I  a  L i t l l e  f as t
2  l 0 -15mph  I  4O-SOrnDh
1  2 -5mph  1  l 2moh
1  85nph  1  3 -4m;h
I 55mph 1 55m;h
I  25 -32mph  I  5 -  r  O ;Dh
1  28nph

6 10nph r tas- a!-a-Eol

_-TABLE 9 ,  Sunmary  o f  reEponsea  to  queg t i on  E ix  r rDoes  an
a I l l ga to r  b rea the  a i  r?n

GROUP GROUP GROUP GROUP

sEx
Yes  H  16  1L2  t 3

F  9  L2  5  l t
NoH02OO

F10oo
Donr t  X  0  O  I  0

KnowP0233

Tab le  10  su t  na r i zes  f ree  reEponse l i  t o  pa r t  two  o fqueg t ion  nunbe !  s l x  I p lease  i f ! 1 te  why  you  chose  you !
? l : i : : , : .  ,  The  mos t .  f l equen t  responae  (B )  v ras  tha t  eve ry
J . r v ln9  th ln9  needs  a i r .  Seven  s tuden ls  re fe r red  to  i comr .ng
on  lana l l  as  a  reason  to  b lea the .  Fou !  s tuden ts  i nco l l ec t ] . y
s ta ted  tha t  a l l i ga to rs  a re  man i t l a l s ,  and  th ree  co r rec t l t
s ta ted  tha t  a l l i ga to rs  a re  rep t i l es .  F l ve  E tuden ts  c t ted
the_  l ack  o f  g i l l s  as  a  l eason  fo r  b rea th lng  a i r ;  Ten
Etuden ts .  men t ioned  "nose ,n  (nog t ! i l s r t r  o r  {1un9s i  as  l easons
ro r  D teaEh ing  a i r .
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IABLE 10,
quest lon 91x
l rhy you choge

gummary of free
nDoes an  a l  l  l9a tor
your  ansner .  r r .

reSponses to
breathe a l r?

Dart two of
PleaEe  w l l t e

Yeg ,  A l1 l . ga to rE  B rea the  A I r  Because i

They ' re  RePt  1 les  !

1 .  They r re  l ep t t l es  and  rep t l l es  b r€a the -  a i ! . 12 ) '

2 .  They t l e  rep t t l eg  and  an lna l s  have  to  D leaEne '

They ' re  Manma ls  l

3 .  I t r s  a  na rn tna l  ( 4 ) ,

They

4 .

6 ,
7 .
8 .

10 .
11 .
12 .

I { .

15 ,

L1  .

Cone Out of l tater:

Thev  cone  on  l and  (? ) .
l n  i f f f q . t o .  has  nos t ! i l s  above  t he  su l f ace  (4 ) '

They  con te  up  eve ry  few  m lnu tes  (3 ) '

i i  i l f i eu t " i t  go  ou t  o f  wa te r  t hen  they  have  to '  . .
when  th ;  a l . l i ga to rs  come on  l and  to  sun  they  b lea the '

sometlnes he is up, and sometlmes he is doUn'
A l l i qa to rs  wou ld  no t  v ra l k  on  l and '
Thev  have  two  ho les  a t  t he  edge  o f  t he i r  nose '

The ;  bEea the  l i ke  us  when  they ' re  ou t  o f  wa te r '

f he i  a lwavs  cone  up  fo r  a i !  when  I  see  then '

i - i - i i i . "  
- t o  

keep  i l s  nos t r i l s  above  e 'a te !  p lus  they

don r t  have  g l l l s  '
I t  a l v rays  s tays  on  top  o f  wa te t '
when th;y coni out of etate! they would
d idn ' t  b l ea the  a l l .
Eve ry  t ime  I  see  an  a l l i ga to !  i t s  nose

d ie  i f  t heY

i s  s t i c k tng
ouE .
An  a l l l qa to !  can  I i ve  i n  and  ou t  o f  wa te ! '
; ; ; ; ; ; - ; ; ; i t  I t  savs  a l r i sa toEa  can  on l v  s tav  under

for trto houls.

They  Need  A I r :

20 .  Eve ry  l i v i ng  th ing  has  to  be  ab le  to

i t ,  i f t " y -  
" . "  

l i v i ng  th ings  and  they  need
22 .  I  Eeen  ( s i c )  one  b r€a the  a i t '
i z .  They  can  ho ld  the l !  b rea th  1on9 '  bu t

a l t .

breathe  a i t  (8 )
a i r  (? ) .

they  e t  111 neea l
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TABLE 10  (  con t .  )

24, For  oxygen.
I f  l t  b tea thes  under  l ra te r  l t  n t .gh t  d lown.

They  Have  B rea th ing  S t ruc tu res :
26 .  He  has  a  nose  (2 ) .
2? .  An  a l l t ga lo r  has  nos t r i l s .
28 .  They  have  l ungs ,  no t  g i l l s .
29 .  I t  has  a  nose ,  eve ry th i ng  needs  a l r ,
30 .  Because  i t  has  l unqa -
31 .  I t  has  a  nose .  no t  9 i l 1s .
32 ,  They  don r t  have  g l l . I s  f  . i ke  f i sh .
33 .  I  don r t  see  any  g l l l s  on  an  a l t l ga to r .
34 .  I t  does  no t  have  g i L l s .
35 .  They  do  no t  have  g i l l s .

O the rs :
35 .  I  know  t t  ( 3 ) .
3? .  l t e r l l  

- p robab ly  
d ie  o r  s t i l l .  s tay  aL i ve  w i th  the

waEe t .
38 .  I f  I  Ea id  no  t hey  wou ld  no t  be  a1 i ve .
39 .  I t r s  a  I l v1ng  t h1n9 .
40 .  You  see  a i r  bubb l .es  when  they  s l r i n .
41 .  I t t s  a l  i ve .
42 .  I t  w i l l  d i e  t f  i t  t t oesn , t .
43 .  I  Jus t  know tha t  a l l l ga to l s  can .
44 .  ?hey  do .

1? .  I t r s  l l ke  a  pe rson .  I t  can  s tay  unde r  l ong  t hough .
46 .  I r ve  s tud led  a l l i ga to r s  be fo re .

No ,  A l l l ga to rg  Do  No t  B rea tbe  t i r  Because :
1 .  They  can r t  b rea the  w i th  a  nose .
2 .  l r hen  I  ren t  t o  a  p lace  I  saw a  b ig  a l l i ga to r  s tay

under  wa te .  f o r  a  l ong  t i ne i  I f  t hey  don ' t  b rea the
they r l l  d i e .

3 .  I t  doesn r t  l n  wa te r .

I  Donr t  Know I f  A l l i ga to rs  B tea the  A i r  Because :
l .  I  neve r  s tud ied  them.
2 .  I  have  no t  done  any  l esea rch  on  th i s  an ina l .
3 .  I  heve r  rea l l y  Lea tned  abou t  t hem,
{ .  They  n igh t  b lea the  i raEer .

Table
ques  t  i  on
g round?r r .
f  r equen t ,
( 221  .

suavey
ln  the

1 e a  6 t
I t  knov ,

1 l  sununar i zes  l esponses  o f  99  s tudeh ts  to
nunber  seven  t tDo  aL l i ga toEs  d lg  ho leE

Studen t  responses ,  f l om mos t  f l equen t  t o
ee re  as  f o l l ows :  yes  (48 ) i  no  (2d ) ;  and  don
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TABLE 11. summary of
(Do a l l lga tors  d ig  ho les

Etudent  responses  to  ques t lon  seven
in  the  ground?t r .

GROUP 1 GROUP 2 GROUP 3 GROUP ,I

Yes

No

sEx
M

M
F

11
4
1

10
1
L
0I

5
4

Don t t  M  4  2  2  2
t  h6s F l  3  1 7

Table 12 sutrunallzes lesponaes of 99 students to survey
ques t i on  [u rnbe !  e lgh t  "A !e  a l l i ga to l s  endange led  spec ieg
t i t e  mana tees  a re?n .  S tuden t  l esponses ,  f ! o rn  nos t
f requen t  t o  Leas t  f requen t ,  we re  as  fo l l o ! r3 :  no  (39 ) i  yes
(35 ) t  and  t l on r t  knov ,  ( 23 ) .

Tab le  13  sunmar l zes  f l ee  responses  to  pa r t  two  o f
ques t i on  numbe !  e igh t  " I  chose  my  answe !  becauEe . . . . r r .  The
na jo r i t y  (18  ou t  o f  35 )  o f  t he  "no "  connen ts  re f l ec t  t he
no t l on  tha t  t he re  a le  nany  a lL iga to rs  l n  ex i s tence .  T9 to
conmen ts  i e f l ec !  t he  no t l ons  l ha t  hav tng  "a l l l ga to r  seagon t r
o r  be ing  "made  ou t  o f  s tu f f r t  s i gn i f y  an  abundance  o f
aL l , i ga to rs .  Ou t  o f  3L  l easons  g i ven  fo r  choos lng  "Yes . "
seven  responc len ts  re fe r red  to  the  nshoo t ing . (  i hun t l ng r "  o l
t r k i L l t ngn  o f  a l l l ga to rs i  seven  !esponden ts  nade  re fe rences
to  t t hea r ing l  f l on  a  pe rson  o r  a  show tha t  a l l l ga to t s  a le
endangered i  S l x  t esponc len ts  be l i eved  tha t  f he le  a re  noc  nany
a l l i ga to l s  rema in ing i  F i ve  respond len ts  assoc la ted
enalangerment to human consutnptive uses of al l igatols or
thei! pattsi Tro leapondents believe<t that al l igators wele
nendange led i  due  to  go l l u t i on /hab t ta t  d les t ruc t i on i  and  tN to
responden ts  i np l i ed  tha t  endange led  an ina l s  a te  p i c tu re f l  on
Iea r th  sh i r t s r t  o r  a re  p laced  l n  zoo3 .

TABLE 12, suftnaly of response6 to question eight 'r lre

a l l i ga to rs  an  endangered  spec ie  I l ke  mana tees  a re? ' r .

GROUP I GROUP 2 GROUP 3 GROUP {

Yes

No

Don ' t

sEx
M
F
l.t
F
lt

I
5

I

5
4
1
3
1 4
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TABLE lJ .
ques t lon  e lgh l
manateeg are?  t

sunu$ary of free responseg to
r rAre  a l l lga torg  an  endangered
choEe my answer  because,  ,  ,  ,  r r  ,

patt two of
epec le  l  l ke

No,  A ]11ga to rs  A re  No t  Endangered  Spec les  Becauge :

The le  a re  Many  o f  Them:
l .  The le  a re  a  l o t  o f  t hem a round  (8 ) .
2 .  I  see  a  who le  l o t  o f  t hen  (4 ) .
3 .  They r le  a l l  a lound  the  coun t l y .
{ .  The re  a re  a  l o t  o f  t hen  l e f t  l n  t he  worLd .
5 .  I  Eee  so  nany  a l l  t he  t i ne .
6 .  I  see  a  1o t  o f  a l l . l ga to r s .
7 .  I  have  seen  a  fo t  i n  t ny  a !ea .
8 .  I  l i ve  In  F lo r i da  and  I  see  a  l o t  o f  t hem.

Peop le  Hun t  Then  o r  Use  Them:
9 .  They  have  a1 l l ga to r  seaEon .

I0 .  Peop le  k i11  them fo r  t he i !  sk j . ns  and  food .
l l .  Sone  a l l i ga to rs  qe t  ea ten  o r  nade  ou t  o f  s tu f f .
12 ,  I  6ee  many  o f  t hem in  a l l i ga to !  f a rns .

I Heard or Savr That:
13 .  I  f ound  ou t  i n  schoo l .
14 .  I  have  seen  shows  abou t  a l l t ga to rs .
15 ,  I  hea ld  tha t  a l l i ga to lB  have  cone  back .
16 .  I r ve  seen  a  l o t  no re  a l l , l ga tous  than  c rocod i l . es

Othe !s :
1? .  I  don r t  t h l nk  t hey  a re .
16 .  They  a le  no t .
19 ,  I  j us t  know tha t  t hey  a re .
20 .  l . l ana tees  ge t  k l1 led  a  l o t .
21 .  The i r  backs  he lp  then .
22 .  AL l i ga to rs  b lea the  a l r  ana l  l r a te r .
23 .  I  have  no t  seen  any  Save  the  A l l i ga to r  s igns ,
2 { .  They  ! , . e re  bu t  no t  any  no re .

Yes ,  A l l i ga to !s  A !€  Endange led l  Because :
They  r  ae  A ren I t  Many i

1 .  Peop le  k i l L  t hen  a  l o t  ( 5 ) .
2  .  The re  a ren r t  t ha t  rnany  (  3  )  .
3 .  You  don r t  see  then  an ) .more  (2 ) .
4 .  Mos t  a l l i ga to l s  a re  beco i l l ng  shoes  and
5 .  Peop le  use  a l l i ga to l s  f o r  sk in .
6 .  A  l o t  o f  peop le  take  the i r  t ee th ,  sk in .

then  be fo le  t l o ing  any th ing  to  then .

su i t cases  (2 ) .

and they  k i l  l '

? .  Many  d ie  f rom po l l . u t I on .
8 .  A  1o t  o f  peop le  have  pu rses  and  na l l e t s  nade  f ron

a I l l ga to r s .
9 .  The  swanpg  a le  be lng  k l l l ed  ou t  and  tha t , s  t he l !

hab i ta t ,
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TA9LE 13 (cont '  )

I Heardl or saw That:
10 .  I  remenbe!  hea l lng  tha t  (2 ) '
i i .  i y  ro . ' s  a  teache i  and she 's  s tudy tng  endangered

spec ies  and the  a l l lga tor  i s  one o f  then '
12 .  I  have a  Page about  then.
iJ .  r  tn r . rx  I -  t inenber  hea l ing  tha t  a l l iga to ls  a re  one o f

the nost entlangeleil aninalg.
14 .  They  sa ld  l t  on  Nat iona l  Geograph ic '
15 .  Thet  a re  on  the  endangered l  gpec les  l i3 t .
16. I lenenber itatching a show about that'
l? .  I  hear  i t  f ron  parks  and the  ne t ts .

Others :
18 .  He  b I te3  PeoP le .
19 .  I  kno i t  i t s  r igh t .
20 ,  I f  peop le  a re  pu t t lng  then In  zoos  they  a le

end langered.
21 .  on  tny  ear th  sh i r t  i t  has  an  a l l iga tor  on  l t '
22 ,  For  a  nes t .

Don ' t  l ( now I f  A l . l ' i ga to rs  A te  En t l ange led  Because :
1 .  I  a ro  no t  r ea l l y  Eu re  (2 ) .
2 .  I  l ea l l y  t l on r t  know because  I  don ' t  s tudy  aL l i ga to rs '
3 .  They  a re  rea l l y  j us t  P ro tec ted .
,1 .  I  t l on ' t  know ! . f  t hey r le  be ing  P ro tec te ' l  o t  no t '
5 .  I  t h ink  they ' re  good  and  becauEe  some o f  t hen  r  know '
5 .  They  n igh t  be  and  they  tn igh t  no t  be .
? .  r  h ; ve  no t  seen  the  endangered  gpec les  113 t  l n  a

lrhi fe .
8 .  The re  a re  a  l o t  o f  a l l i qa to l s .

Tab le  1 {  sumtna r i zes  the  responses  o f  99  s tuden ts  to

sulvey questlon number nine nHow olt l  t lo you think an

a11 lg l t o ;  can  ge t?  P lease  c i r c le  one ' r r  s tu ' l en t  responses ,
i i " . -  ^ " . t  f r e iuen t  t o  I ' eas t  f l equen t ,  we te  as  fo r l o r " s :  25

y " " . "  ( 31 ) ;  50  yea rs  ( 30 ) i  50+  yea l s  ( 24 ) ;  and  10  yea t s
( r3).

Tab le  15  summar l zes  the  .esponses  o f  99  s tuden ts  to
que6 t ion  nunber  ten  "How 1on9  do  you  th lnk  an  a l l l ga to r  can

; ; ; ; -  i ; . ;  t he  t iP  o f  l tE  head  to  the  t iP  o f  i tE i  t a i l ?

i i . i . "  c i r " re  o . te . "  s tuden t  responses  we le ,  f l on  moEt

f l equen t  t o  l eas t  f t equen t ,  aE  fo l l o i . s :  20 t  f ee t  (46 ) i  abou t

15  
' f ee t  

( 43 ) ;  an t l  abou t  10  f ee t  ( 8 ) '  The  l esponden ts  ! ' ho

"ho" .  
f l 2O t  fee t t r  may  be  con fus ing  aL l i ga to !s  w i th

c rocod  i  l es  .
Tab le  15  su tnma l i zes  the  re6Ponses  o f  99  s tuden ts  to

su rvey  ques t i on  nunbe !  e leven  t rwha t  can  peopre  use

i f f tg i to r i  to t r  Prease c l l c le  a r l  o f  you !  answers ' r l
l i ua i t t t  tu tpon"us ,  f ron  tnos t  f requent  to  leas t  - f requent ,
* . . "  . .  fo l iows:  wa l le ts  (85) ;  rneat  ana l  purseE (83  each) i
shoes  (?2) i  hun t tng  (44) i  h ldes  (40) ;  and  pe ts  (30) '
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TABLE 14 .
r rHow o ld  do

Sunnnary of stualent
you th ink an aL I  igator

responEes to  ques t lon  n  lne
can ge t?r .

GROUP GROUP GROUP

10  Yea ls

25  Years

50  Yea ls

50+  Years

F
H
F
tt
F
M

7

1

I
I

7
I
3

0
4
1
4

4

4
4
1
2

TABLE 15.
'How long  do

Sunnaly of
you  th lnk  an

s tua len t  aesponses  to  ques t ion  ten
a l1 lga to r  can  ge t .  .  ,  ? ,

CROUP 2 GROUP 3 GROUP 4

ABOUT IO I

ABOUT 15!

20 '+

sEx
i t 0
E )

H8
F3
l,t 8

I
I

6

1
I

I
0
4
7
4

TABLE 16.
e l . even r tWha t

Summary of
can  peop le

student lesponsea to quest i  on
use  a l l i ga to rg  f o r?n .

GROUP 1 GROUP 2 GROUP 3 GROUP 4

!lea t

H ides

Pe ts

Shoe  9

wa l. l. e ts

Pu t  ges

Hun t lng

1
4

I
0

10
7

L2
8

L2
E
7

8

4
4
5
8
6

IO
7

l1

IO

9EX
}{
F
x

x
F
M

l.I
F

l'{

9
IO

7

4
IO

I
I J

9
1 l

E
9

4

L2

L2
13

4
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rabLe 17 su lnnar lzes f ree responses to . .  par t  
- - two 

of

ouest lon e leven , ,p tease wr f !e  t town any other  uses for

i l l tcator t . "  Table 15 uo^* i i r " " "  the-  responees-  o f  99

: ; ; ; : ; ; ; - - i "  "u iv i i  
quest ron nunber  twerve dr rh lch of  these

; ; ; ; ; " ; ;  nut t  o t  r i i r6a lv  in  a l l igator? .  P lease-c l lc le  a l l

of  vour  ansvre ts . r r  n t tpon" " t ,  f io rn  nos t  f !equent - to  leas t

; ; " " ' " : ; i . - ; ; ; ; -as  fo t tow i :  ;an ' (ss ) ;  ch i ld  (86) t  dos  (82) ;

; ; ; ' i ; ; i ;  sn i ie  t r : r ;  car f . (5?) i  and tur t le  (se) '
Tab le  19  guNnar tzes  t i t t  

' t " "pont t "  
to  -Par t .  two o f

dues t lon  twe lve  "P lease " t i i t  
aown-uny th lng  e lse- tha t  cou ld

i l - ; ; ; ;  o i - - i i r r .a  bv  an  a l r i sa to ! ' {  ou t  o f  89  t r i t ten

i ! "n ' i i l ! " ,  
- ' " " i  

i ; ;  i ; " ; '  or  the ;o l1owins occurredi  aquat lc
an lna l s  (  30  ) ;  namma. rs  o the !  t han  hunans  occu r r i ng  i n

; i i ; ; ; ; . ' ' ; . ; ; "  (25) i  humans (s) i  an ina ls  Yhi : l '  9 '  not  occur

in  i rner tcan Al l igato!  range (  8  )  ;  an ina ls  that  occur  ln

: ; . . ;d ; i ;  
- - ; " t ; "  

r6 l ;  " "a  
i i seccs ' (4) '  rhe most  r requent

response  i t as  "  f  i sh r  (1? ) '

IABLE 1?. sunmary of free responses to palt tv'o of

q t . ; i l ; ;  e leven  "P le l se  wr i t e  c lown  any  o the !  uses  fo r

a I l  i ga to !6 .  "

2! .

24 .

28 .
29 .
30 .

34 .

Tee th  and  fee t .

4 .

8 .

14 .

10 ,

19 .

Boots  (8
Be l ts  (?
coats  (5

To  k i I l .
Boo ts  and  to  s tu f  f
t hen .
Ou ts l de  o f  c l o tbes .
l {ea t .
sk l n .
sea t  be I t s .
ca to r  ca rpe t .
Foo tba l l s .
C Io thes .
c love6 .
En te r ta lnnen t .
Card l  ho la le rs ,
Ha tE .
A  des ign  maybe .
Shons .
Heatls fol
co l l ec to r s .
They sometltnes are
used  to  hun t  f o r
o the r  an ina fs .

su l t cases  ( { }  '
zoo  a t t rac t ions  (4 ) .
Neck lace  (2 ) '
ree th  (2 ) .
souven i rs  (2 ) .
Jacke ts  (2 ) .
Bags  (2  )  .
Decora t lon3  (2 ) .
B lanke ts  (2 ) .
Bed spreads .
Troph ie3 .
Jacket  a  book  bag.
Itandbags.
ltrestl i  ng .
To stuff then and
nount then.
shol,r cases anil
s tu f fed  th ings .
Carv ing  u teng i fs .

J9l



TABLE
'wh ich  o f

18,  sumtnary
t hege  cou  l d

of  s tudent
be  hur t  o r

regpongeg to
k l l l ed  by  an

quest lon  twe lve
a I I lga to r? , . ,

GROUP I GROUP 2 GROUP 3 GROUP 4

Dog

Cat

ch t ld

Snak e

Tu.  t  1e

Xan

sEx
I't

M

!t

H
F
l,l

H

lt

9

8
L4

8
11

7
I4

1
9
5

6
l0

6
8

10

L2

'l

9

72
8

72

11

L2

L2

11

t l
l 3
11

I1
13
11

7
l0

8
10

72

TABLE 19 .  Su rnnary  o f  f l ee  responses
ques t i on  twe lve  np lease  wr l t e  down  a ;y !h Ino
be  hu l t  o r  k i l l ed  by  an  a tL i ga to r . , r

to palt tvro of
e lEe  tha t  cou l .d

These could Be lturt o! T-red-y Afil if iff i

1 .  F i sh  (1? ) .
2 .  B l r ds  (  13  )  .
3 .  Duck  (5 ) .
4 .  Rabb i t  ( 4 ) .
5 ,  Dee r  ( 4 ) .
6 .  Any th i ng  (4 ) .
7 .  Bea !  ( 3 ) .
8 .  Zeb la  ( 3 ) .
9 .  F rog  (3 ) .

I 0 .  t { onan  (3 ) .
11 .  Ho l se  (2 ) .
12 .  An te l ope  (2 ) .
13 .  Squ i r r e l  ( 2 ) .
14 .  Bab ies  (2 ) ,
I 5 .  Hos t  l i v I ng  t h i ngs  (2 ) .
15 .  Eobca t .
l 7 ,  F i r | ge l s .
18 .  Lanb .
19 .  Sheep .
20 .  N i ce .
21 .  Ba t s .
zz .  t r qex .
23 .  Roach .
24 .  Mos t l y  any th ing  e r i t hou t  a

25.  An l tna ls  .
26 .  coa ts .
2? .  Water  Creatures ,
28 .  A l ' | ad  i  110 ,
29 ,  P lg .
30 .  Hamate ! .
31 .  Cow.
32 .  Ch  i  c ken ,
33 .  ?u r t l e .
34 ,  Ee l  .
35 .  Ra t .
36  .  E l k .
3? .  

-S t I  ng ray .

39 .  Teache ! .
40 .  Food .
11 .  Peop le .
42 .  ca to r .
43 .  An t .
4 {  .  I nd ians .
45 .  F  1y .
45 .8u t t e r f l y .

A lmos t  any  o the r
an ina l .
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Table 20 sunnar lzes the tesponses of  s tudents  to- -survey

""" ; ; ; ; ;  
nurnuer  th t r teen ' is  in  ar l igator  and-a crocodl le

i ; ; ' - ; ; "  ; i l ; ; i  c i rc le  one 's  Responses of  s9 -s tudents '
i i . .  

- .J" t - i i "quent  
to  reast  f requent ' .  ! " t :  t " .  ! t l l :y ' '  

no

i ; ; ' i r  ; ; ; ; t - i ; ; r - i l r l ;  .na  ves t i ) '  l tudents  v 'ho choBe 'no"

c i ted  d i f f e tenca .  t . t t  aa t "n , ' noses ,  da rkness  and  l oughness  o f

; ; ; ; ;  ; ; ; ; i i "  hab l ta t ,  spec les '  and  sex  ( see  rab re  21 ) '

TABLE 20. Summary of
th l r teen I ' I s  an  aL t lga tor  an t l

3tudent responses to quest i on
a  c toco t l l le  the  3ane th lng?" '

GROUP 1 GROUP 2 GROUP 3 GROUP, I

Yes

No

Don I

sEx
lt
F
l.l
F
M

I

2

0

9
I

0
0

8
0

I
0

L2
9
0

TABLE 21. Sumtoaly of free
ques t l on  th i r t een  ( I  chose  nY

responses  to  pa l t
ansvrer  because. . . t t

two of

Y e g ,

4 .

An AL  I  i ga to r
They are the
They  a re .
I juEt know
A c locod  I  l e

And A
sane .

c rocod l l e  A re  The  sane  Because :

a l l i qa to ts  and  c rocod i l es  a re  the  same '

i as - i  po in tea  snou t  and  a I l t ga to ! s  don r t '

No , An All lgato! Anal A crocotl i le Ale Not The sane Because:

-  t hev  a re  d  I  f  f e i en t .
-  You ' c .n  te f l  t hem aPar t  by  the i r  t ee th '

.  i  i no "  t he  d i f f e lences  be lween  a  c locod lLe  and  an

4

6
7

9

a l l i qa to l .
-  A  c r ; cod l l e  I 5  a  g t r l  and  an
.  TheY ' re  j us t  no t .
-  c ro ;od i l eE  l i ve  i n  6a t twa te r '
.  c rocod i l e  has  a  l ong  nose  and
-  I  knew t t .
.  crocoali les have a alarker and

a l l i ga to t  i 3  a  ma le  '

an  a11 iga to r  doesn ' t

r oughe t  sk i n .

10 .  The i t  noses  a le  d i f f e ren t '
11 .  c locoa l i l e8  a re  a l i f f e ren t  sDec ie6 '

Tab le  22
tou l teen  nDo
env i !on t l ren t? t .
I ea6 t  f requen t
don r t  knov ,  (31

sutllma!izes student responses to quegtlon

; i l - i ; i ; i  tha t  a l t i sa to rE a !e  good f " l -  o l l
' - i t "a l " t  

responses ,  f rom most  f requent  Eo

,  
" , I i . - i r - t " r i " i r r ,  

y i s  (50) i  No  (18) ;_ .and .  I
i -  

-o i  
t f t .  Eeasona fo !  choos ing  nyes , t  21  ou t
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o f  42  g tuden ts  nade  re fe rences  re la ted  to  food  cha in  o !populat ion cont ro l ;  pouE studentE.ent ion"a-J io-no i i "  u"u.fo ! . .a1t tgato ls .  such as fooai  And ; ; " i ; ; i ;  ; i ' " i i ; . "  
" " .rnent loned by three s tudents  (se i  tab le  ?3 j . - -  6 i  t i ! - . . " ron.

" f  :L : l ]oos ing 
nnon,  9-out  o f  t5  responees .ont" i i " i " i r ,o . t "  o ,

_ l j i l  a  " " . . . tesponoent  ment ioned po ison ing f ron eat ingar l tga to ls  wh lch  a te  po i6on.  one response , ,€ f rey  n -ea  wate tto  surv lve ,  may be  due to  inc leased a i r -aear " "u '  io i  
"a ta ,conae lva t ion  as  a  resu l t  o f  Ioca l  water  supp ly  

- l ioU lems.
S lx  s tuden ts  p rov lded  reasons  fo !  choos lng  ' i -aon ' t  xnow" .Four  o f  those i rade ie fe rences  to  rood c t ra i i  o i  ._ l r i " .

TABLE 22,  Sunmary  o f  s tudent  lesponses  to  queet lon
fou l teen l '99  

"oo  
th ink  tha t  

"1 i i s . i ; ; : - ; ; ; -so ; ;  f " ; ,  oo .env l  !onnent?n  .

GROUP 1 GROUP GROUP 3 GROUP 4

YesH10588
F3835

l , l oM3133
F32r2

Donr t  M  3  3  4  2XnowF l4 l i

TABLE ,23 .  Summary  o f  f ree  responses  to  pa r t  two  o fques t j . on  fou r teen  I I  chose  rny  answe !  ba "ausa . . . i , n

sEx

Yes. ALligators Ale Good ror our Envt riifrEiF

They  He l .p  Con t ro l  O the r  popu la t i ons :
1 .  They  ea t  t h i n96  i f  t he re  i s  a  l a rge  popu la t t on  (3 ) .
2 .  They  k t l l  so tne  o f  t he  bad  th ings  i 3 ) :  

'

3 ,  They  con tEo l  t he  p l an t  popu la t i on  (2 ) .
{ .  They  he lp  con t ro l  t he  f i sh  (2 ) .
5 .  They  k111  o the r  an ina l s  and  he lp  ou r  ecosys ten .
5 .  Because  they  ea t  snakes .
7 .  I t  ea t s  t h l ng3  l l ke  6nakes  and  t i ge t s  so  t hey  can , t

nu ! t  ua .
8 .  I t  ea t s  a l nos t  any th l ng .
9 .  They  ea t  snakes  and  *eep  wa te !  c lean .

10 .  I t  i s  pa r t  o f  t he  f ood  cha in  and  l t  k l l t s  snakes  cha t
cou ld  hu r t  us .

11 .  They  can  ge t  t i d  o f  an ima ls  tha t  a re  pes ts .
i ? .  I l " y  can  k I l I  t h lngs  tha t  a re  bad  fo r  t he  env i l onmenE.
13 ,  They  ea t  t h ings  l n  t he  wa te r  t ha t  a re  bad .

They  a re  Pa r t  o f  t he  Food  Cha in :
14 .  Food  (2 ) .
1 .5 ,  I t  i s  pa r t  o f  t he  c i r c l . e  o f  l i f e  ( 2 ) .
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TABLE 23 (  con t .  )

15 .  I t  I s  pa l t
17 ,  I f  we  d ldn

break .  ,
18 .  I  a te  some

Others :
19 ,  I  knew i t .

o f  ou r  f ood  cha tn  (2 ) ,
' t  have  a l l l ga to rs  the  food  cha ln  wou ld

l as t  n tgh t .

20 .  They  c lean up  p laces .
21 .  I  l i ke  a1 l iga to rs .
22 .  They  are  neat  an l roa ls .
23 .  I t  i s  a  good  use  fo !  a  lo t  o f  th lnga ,
24 .  They  rn lgh t  be  bad bu t  they ' re  good.
25 .  I  l t ke  to  s tudy  about  thern .
25 .  They  are  l l v lng  th lngs .
2? ,  They  he lp  us  there fore  they  can he lp  the  env i ro runent .
28 .  They  a re  one  o f  codrs  an lna ls ,
29. My motrl  says so.
30 .  I t  i s  ou !  masco t  and  i t
3 I .  They  a re  na tu re .
32 .  ch l l a t ren  o f  t he  fu tu re
33 .  They  a re  happy .

No ,  A l l i ga to rs  A re  No t  Good

iB  the  r i gh t  env i ronnen t  he le .

wou la l  l i ke  to  see  then .

For  our  Env i ron tnent  Because. . .  !

They  A re  Dange lous  I
1 .  They  can  hu r t  you  (3 ) .
2 .  Eecause  they  can  k111  you
3 .  They  ea t  f l esh  I
4 ,  They  k I I I  a  l o t  and  t ha t
5 .  They  can  hu l t  t h ings  tha t
6 .  They  a re  bad  and  mean ,

Othe !E :
? .  A l l l ga to l s  can  ru in  ou r  wor ld  ana l  we  don

to  happen .
L  t i ha t  l f  l t  a te  sone  po i son  and  we  a te  i t

po i soned .

I  Donr t  Kno i r  I f  A l l i ga to rs  A re  Cood  Fo r
Because :

l.  Sometines they are gooal, sotnetines
2 .  I t  k i l l s  and  so$e t imes  i t  l s  good
3 .  I ' ve  neve !  seen  an  a l l i ga to r  do ing
4 .  They  hu r t  a  1o t  o f  t h lngs  bu t  t hey
5 ,  Tbey  ea t  snakes  and  ch l l d len .

' t  want  tha t

vre rirouLd get

9 .  t hey  need  ho t ,  d ry ,  damp c l i na te .
10 .  They  ea t  an lna l s  and  those  an i tna l s  nay  become ex t l nc t .
11 ,  A l l i ga to r s  don r t  do  any th i ng .
12 .  They  need  wa te r  t o  su rv l ve .

tzt .

I s  bad .
we  need .

Our Envi lonment

they  a re  bad .
t ha t  1 t  k  t  1Ls .

any th  i ng .
are par t  o f  l i fe .

6-  wha t  Dar t  o f  t he  food  cha ln  L t  l s  l n
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Tab le  24  sumnar l zes  f l ee  responEes  to  ques t l on  f l f t een

"v lha t  shou la l  you  do  l f  you  Eee  an  a l l l ga to r  nea !  you?
P lease  w l l t e  you !  ans9 te r . r '  Ou t  o f  92  l esPonses ,  t he  rnos t
f requen t  (52 )  i nc luded  the  wo ld  ' ! r un " i  o f  t hose  responses ,
15  rnen t l oned  t t zLgzag . t t  " swe tv lng , "  " squ igg1y , "  o r  ' s i de  to
s lde , "  a t l  o f  v rh l ch  a re  po ten t i a l l y  dange lous  ac t l ons .
Rena tn lng  responses  i nc lu t te t l  t he  fo l l ow ing :  nov ing  s low ly
(21 ) ;  t e l f i ng  Eo tneone  (1 { ) i  avo ia l i ng  1 t  ( 4 ) ;  and  l n te l ac t l ng
wt th  l t  ( , { } .  Fea !  o f  a l l i ga to lE  r , t as  i np l i e t l  i n  8 ' l  o f  t he  92
responses .

TABLE 24 .  Su l tna ry  o f  f i ee  l esponses  to  ques t i on  f i f t een
'wha t  shou ld  you  do  i f  you  see  an  a l l l ga to r  nea !  you?n .

I f  I  saw An  A l l i ga to r  Near  Me  I  wou ld i

Get Airay:
1 .  Run  (15 ) .
2 .  Run  z i gzag  (12 ) .
3 .  Run  f o r  you !  I l f e  ( 2 ) .
4 .  ce t  av ray  (2 ) .
5 .  c l imb  a  t r ee  (2 ) .
6 .  Run  gqu lgg l y  because  a l l l ga to rs  canno t  run  squ igg l y .
7 ,  Ru t l  swerv lng .
8 .  Run  s lde  to  s lde  as  fag t  as  you  can .
9 .  Run  up  a  t r ee .

10 .  c l i nb .
11 .  Run  to  the  nea res t  house  and  l f  t he le  l sn r t  one

jus t  run  qu i  ck  I
12 .  Run ,  t l on r t  f ee t l  i t l
13 .  Run  l f  I  t t e le  nex t  t o  a  house  o r  i unp  a  fence .
14 .  Run  as  fas t  as  you  can  and  neve !  I ook  beh ind .
15 .  S tay  c lea r  o f  i t s  pa th .  I f  you  a re  nea r  l t s  nea t  one

thtng to ato--RUN t
16 .  I f  l t  t ooks  nad  run ,  1 f  no t  Jus t  l ook  a t  i t .
1? .  Sc rean  then  run  o !  f a in t t
18 .  sc ream and  run
19 ,  Ge t  as  fa r  a } taY  as  You  can .
20 .  Ge t  ou t  o f  t he re  o !  s tay  ca lm.
21 .  Lea f  ( 5 i c ) .

Te l l  Soneone :
22 .  Run  and  ge t  he IP  qu i ck l
23 .  Run  o r  ca l l  f o r  he IP .
24 .  Run  as  fas t  as  I  cou ld  and  9o  f i n i l  an  o lde !  pe rson  and

tnake  su le  eve tyone  hea rs  ne  say  the re 'E  an  aL l l ga to t
so  don r t  go  ove r  t he re .

25 .  Run ,  Ye11 ,  sc lean ,  ca l l  an  adu l t .
26 .  Run  and l  ca t l  t he  zoo  o !  sone th ing .
2? ,  Te I l  a . l  adu l t  and  ceL l  an ina l  con t ro l .
28 .  Te I l  soheone  o !  j u6 t  l un .
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TABLE 24  (con t .  ) .

29-9 .  vou  don '  t  ge t  c lose  to
atlult fagt, and someone

see one ge t
the  a l l  lga torW I I I

I f  You
ca l l

an
fa!n

ana l  ge t  l t .
l o .  i i i y -away  an i l  t e l l  an  adu l t  so  l i t t l e  k l ' l s  don r t  go

Dy .
31, Go to tny rnom.
32 .  Te l l  nY  Pa len ts .
i i .  c . r r  x is .  ragan because they are gator  hunters '
3{ .  ca l l  an lmal  cont ro l .
34.  a ; i i  ihe antna l  pat ro l  (s lc)  and s tav a l 'av  f ron i t '

Move

31  ,
38 .

40 .
41 .
42 .
43 ,
44 ,
45 .
45 .
41  .
48 .
49 .
50 .

Avo id

5,1 .

to  r t .
you.

Slo9 , I y :
t l a l k  a l t ay  s lon1y  (6 ) .
walk array and don't do anythlng
vfalk Elowly a$tay 5o it  wonrt see
walk backitatt ls 3louly.
Tly to l talk 81ow aitaY from it.
Jus t  s lov . l y  back  o f f .
Back  up  E lov r IY  o r  ge t  ea ten .
Take  o f f  s l o i lY ,  t hen  run !
stand sti l l  and iralk back slowly
You should back uP and vralk altay.
lJalk away.
stay avray because they are i lanqe!ous '
s t ay  reaL  s t l l l  l i ke  a  I o9 .
s tan t l  ! ea1 ]Y  s t i l l  o t  l un .
S tand  5 t i 11 .
Donr t  f eea l  l t  o r  l un .

I t :
Stay away.
Don ' t  9o  ove !  t he re ,
Leave  them a1one .
Don ' t  bo the r  l t '

then  run .

no t  i t  m igh t  hu l t  someone .

po in t  i t  a t  t he  aL l i ga to l .

I n te !ac t :
56 .  Remove  I t ,  I f
57 .  Feed  i t .
58 .  Ge t  a  gun  and

CONCLUSIONS AND RECOI'MENDATIONS

HiBconcept ions  about  a l t iga tors  do .ex is ! '  T !9  9 t - l l " t v
t " " t in - io i -6o ing  th is  s tudy  ;a6  to  ' te te r tn ine  miscoocePt ions
l i i i i i i  l " - r " " i i i  an i t  f i f th -s rade!5  ln  th tee  cent ra l  F ror lda

scboo ls ,  S lnce  there  are  approx lna te ly  6 '?  ml l I ton-acres  o f

; ; i ; ; ; '  l io i i i t  occupred 
-Lv 

atrrgator3 ln the state of
i : iJ i i l i .  t i l lop,  19931,-ant t  s l ice th i  FGFC ( lss l )  c la ins
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t he le  a re  nea r l y  10 ,000  a l l l ga to r - re la ted  conp la ln tg
annua l l y .  t he  Amer l can  A l l l ga to !  t s  obv lous l y  qu i te  conhon .
When  the  fac to r  o f  po ten t l a l  danger  to  humans  i . s  a l so
conB ide rea l ,  a l l i ga to r  educa t i on  1n  F lo r i da rs  pub l i c  schoo ls
shou ld  be  l randa to ry .  Fo r tuna te l y ,  t he  AACOb l s  cu r ren t l y
work ing  on  a  cu r r i cu lun  p ro jec t  t o  mee t  t h i s  need .

A I l i ga to !  educa t i on  i s  a  top i c  wh icb  cou ld  eas t l y  be
ln teg ra ted  In to  va r ious  subJec t  a reas  ac toss  the  cu r r i c i l um.
f ton  -  k i nde lga r ten  th rough  h igh  schooL .  Ma th .  h t s to ry ;
goc la l  s tud les ,  l ead in9 ,  and  sc lence  cou td  eas l l y  i nc lu i l e
a l l i ga to r  I essons .  wh iLe  a t  t he  sa tne  t i ne  va luab le  sa fe ty
lessons  cou ld  be  taugh t .  s im l l a r  cu r r i cuLa  i nvo l . v i n i
tnanatees and panthels have already been used and have beei
qulte popular r,r l th teachels and students.

Pua the r  reaearch  i s  reco tnmended ,  pa ! t l cu la ! I y  v r l t h
respec t  t o  t he  i t l en t i f i ca t i on  ana l  e rad i ca t i on  o f
m isconcep t ion6 .  Add i t i . ona l  s tud teB  Io  the  fo l l o r i ng  a reag
ale recommendedt Detelnination of both stualent eld reacne!
n l sconcep t lons i  I den t i f i ca t l on  o f  t he  sou rces  o f  conunon
n lsconcep t lona ;  De te ln ina t l on  o f  t he  e f fec ts  o f  t eacher
m isconcep t lons  on  the  e f fec t l veness  o f  t each lng i
ReLa t ionsb ip  be tween  teache i  expe r ience  l eve l  ana l  t he l r
e f fec t i veneas  l n  chang ing  n iEconcep t lons i  And  de te rm lna t l on
o f  t eache ls ,  pe rcep t l ons  o f  s tuden t  n iEconcep t ions .

Fo r  t no re  l n fo rna t i on  conce rn lng  conp le te  ana lyses  o f  t h i s
legearch  o r  cop le8  o f  t he  ques t i onna i re ,  p1ea6e  con tac t  t he
Anc r i can  A l l i ga to t  Cyc le  o f  p ro tec t l on  (AACOP) .
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Application ofthe new ruCN Criteria to crocodilian status evaluauon

James Perran Ross' workshop coordinator

Executive Officer' Crocodile Specialist Group

Florida Museum ofNatural History

Gainesville Fl 32611' USA'

Introduction One of the most widely used Droducts of the IUCN- World Conservatton

union is the Red Lisr orTt,r"","n"o ̂ o*"1! (rormerly Red Data Book) which.provides a

simole list of species evau"t"a i"to 
"ut"goi"i 

oiito"ut or 
"*tln"tio" 

The evaluarions of

il":;;;;t-;;;;"vided bv the Speciiist c'roups of rucN species -survrval '
U;il#. i"-id, ruclr i"""0'"J" "ew 

svsem (IUCN le94) for specialist groups

to evaluate the categones mto wncn sPecies should be placed The new cntena were

develoDed after several y"ttt ot 
"on'u'*iion 

-d revision' in an attempt to provide critena

that wire i Objective und lasea on quantitative data; ii that were simple; iii that would

aoDlv to all (or at least most) taxa: ano rv ihat would.be sufficie*ty q:l-b]"^l: 
,.

rccommodate the very geat differences be;n species'. The new criteriaarc based on a

rheoretical ooncept elaborated by trlace ird ]-una" 1teetl wttictt 
"ses 

population and

;ffiffi.Jil;;;;"cies to eualuate th" probability of a species becominS.extmct n

immediate, ecologioal o' tong"'"trn t'tJfrJt"' Sp""i"t oittt u F h otlilltlj1'"l-

;;;;l;;" ;-"diate tuture are considered to be in Critical danger of ex ncuon'

;;il#;;;;;iolabilitv of extinaion is low or onlv becomes. sisnifcant over very

ffi"t#fr"-;;;;:aid to be of Low Risk {of extinction) and a stlt: 
-oi^tu:.9o""t

betiveen these extremes are definea tnrgl j An additional set ofcategories provides for

;ffi;;;;;"c"tcie, such as 
"*tinct' "*tinct 

in the wild or surviving only as a resutr

of conservation action (Fig l)'

Filut l. $tuctwe oJ th. Cat Sories
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A set of quantitativo decision cdteria are give[ to allow the evaluation of each sDecres
based on the information available. The kinds ofinformation ,"qui.ed _e foout'ationtrends over time, distribulion pattems and trends, numbers ofbreed;ng aOutts, and
.,"::11".,1:T :fl"j"rs 

(levels ofexptoitariorq competition from ferispecies, traurtat toss)mar are Lnoughl to lilcrease the probability ofextinction. A simple hierarchical decision
tree is followed to aqive at the catego.y that best fts the data for tf," ,p"li".fuUf" f.

Application ofrhis decision tree requires some care and famiriarity with the defininons andoperations ofthe criteria. For example, population sizes are described as rep.oductrve
adults. not total numbers; distriburions are defined as either area ofoccupalcy (acnral
habimt area) or as exrent ofoccurence (.range' or ,distribution, in ,h" ;"r;'";
Drologcal sense, see 6gure 2) and rates ofpopulation decline caa bejudged ov€r absolute(10 yearsl or species specific (J generations) periods. The document ,ffiCN nJ Urt
Laregones 1994 must be consulted for a full description ofthe criteda and definitlons.

. : :

' . . : . . .

'. 'i'.. rr'.

'. .lt rrl

Fiqut 2. Teo emntpt s oJ thz .tistisc-
hon b.^eeen dtear oJ occwrcrce and
srco oJtcupancr. (o) is thz spatial
disttibatifu of bDM, inlemd ot p,o.
jected sites ofoccurrence. (b) 'haws
oN possible boundary to thz ettent of
tdnac4 thich b th. N6a.d area
\9ithin this bobrtaty. (c) shrys ote
Mu,e 

"l 
a,ea of @cupa".y .hi;h

caa be nedtured b! the sun ol the

The Crocodile Specialist Group was asked to provide a first artempt at reclassi4nng
crocodilian species under the new criteria in Augu$ of 1995 and a preliminary list was
developed and appears in the revised CSG action plan (<traft f OSg. ffo*e""i it *
thought valuable to refire these evaluations usingihe concentration ofexpertise available
among CSG members at the l3th Wo*ing meethg. At a workshop held on l4May 1996
an introduction to the newcriteria was presented and then workinggroups ofexperts
rormed to evatuate several Latin American Crocodilian Species with the new critena.
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Table

Summ ry of new IUCN Categortes and Criteria

Ure lny ot t}! A-E critdion Critica y Endangered vuln€table
E Lngered

A. Dedhillg PoPulaE@
poplfedon dcclitt! t|re at loael $% ir 10 \rc4r6 or 3 50* itr :0 Y€trs ot 3

gontraUonir E€ir.rllion6

ff ol oopu:,ation notrcir:n obsvs4 c5{i!ut d-, i+ry, or su5P*ted in tll€ Pa!'
c,r (4 poFl]atidt delin. FolEdEd 

q a$P€(l'd tn stc rLrw'

d dl.rld obe'lation

:1.151ii i{ H'Hiffit$ffJEffi.* -arc q"aritv a r''uur
d) ..turl or pot trtid Lwl ot clPloita-tion
iitGefr"*'* f,ttoa.ta t x., hlbddizltiotr, PdhoS€nt, Poudtlt'' cobP€litor6

20% ir 10 !46t6 or 3
tdclrtioIl3

or Panr6|tat

B. Small Distriburion and
Eith€! extent of occlrlEn t
or slt! of occ{Pancy

.d 2 ol Or. iouowlng 3:
(1) ddlg *vr(elyi'.gntqlted:.

or hr.'wn to qi8t at t r.rcltlo[t

A .ondrd4g de.li$e
in .trY gflhe ,otbwins:

(3) oudulthg
ln mY oftltc JoIowin6:

Declhe or Fluctuatiotr
< lmbu
31sto'2

"(isolad tubpoPultlionr v4$ . teduccd Probability oti@lonizrtion' iI on'G €xdm0

5 5000l(!e
J 500l(!'2

any iAte

>1orda!/trB& >l order/lrag

d o6edr of o<qrE€nce
91,'&"[ffiEw"""try d r.,aYt t"
d) lru!|bs ol lo.rtio$ or ryDFPlrl&on
d rur!$.f d natutt irdivldrur|

g00O0lrr2
l20mhr2

.ny ltta

>1oirLr/8|ag

al .e$ ot ocaultebaa
b) art. of cclrplnrY
O nurrb.! ot ldrdoll! qn qPP.oPul|tolu
il) tfl!|ba( of !uh.r! ttldlvrdudl

C Snall Population Size
Nu!&a oI m$ue tulivid$.!

rnd 1of0Eto owi!82l

o) r.pid dccline|at

o .otrtinuhq declh! ttd

25* ln 3 v€ar! or 1 20% in 5 'tttt ot 2
gaentioir g.rEraEon

ff,ffooo,.<so lil$Srqpr *
lll hdliidutb in a dntre .ub-PoPulno!

anil Dedine
5250 510000

10* in 10 Ylals or 3
gar.rdioru

.I tutsPoF 51000

s2500

D. Verv Small ot Reelricted
Iiirh6 o)? of r',atue indrvidualt

or c) poPu|ltion i! tss.aPtible

<1000

rrs oJ oacuDaD.Y <lObU
d { ot lo<ttiot|t d

350

(nol rpPli..ble)

<80

(not aPPlicrblc)

50s in r0 Yc.!t or 2
Senamonl

NL ir 2D tf,!3 o, 5
tlnaanoit

10* ill lm Y€ttrE Quandtative an lFis
Indtcltlne th€ trgbebility ol
axt!.lbiin tlie wild ro!. at le.d
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Results.

Crocodylus more Ie t ii working qrouD.
Participants: Jos€ Juan lerezlBlatrix Figuero4 Luis Sigler, Franciso Leo4 Fabricio
Andrade, Jose Carlos Rodarte, Gabriel. (Mexico)

cfocdylus mofererii was tentarively assigned to rhe Data Deficient catesorv in r995
however tle working goup was able to bring forward a large amount oiunpublished
information ot the species status in Mexico and drew the foilowing conclusiois. gased onthe New Criteria of ruCN C. moreletii is a species with Low Risk] g,ny oi extlnction.
The rtapulation is confdently thought to number in excess of 10,000 -"iur" ioai riaua, in
tne wrid dlstnbuted widely around the GulfofMexico. None ofthe other criteria lo
qualiS the species for Vulnerable or higher category is thought to apply, ftre worflng
goup considered that the subcategory Conserv{lion Depe;dent ;gl,t 

"pplv 
ro ttu,

specres as rts conrinued survival may be dependenr on lhe success ofimorijcurrently
underway to establish management and conservation programs.

Ctocod)tlus acutus working goup.
Panicipants: Alfredo Arteaga, Gustavo Hemandez (Venezuela); Miguel Rodriguez,
c^erardo Abadra, Mario Femudez Orjuel4 Leonardo Orjuela, iVaxi'miliano Aribrosio
(rorombra): lranqsco Casrillo (Mexico): Andreas Schuben (Dominican Republic), Hugo
Caracha (Bolivia); Ana Maria Trelancia @eru); Graciela Folis, A.lejanOro f.'ac"lu
(Argentina)

Over its total range the group considered C acur6 to quali8, for the category of
Vulnersble (trti) based on criteria A. l. a & c. ..population reduction ofa't least ZO"Zo in
the last l0 years based upon direct observation and the observed decline in area of
occupancy''. The species is known to be extirpated fiom areas of its fo.mer range, and to
remain in higl y fiagmented isolated populations over much ofits distribution
Populations are known to be small and depleted in Honduras and Nicaragua. Data are
lacking for important parts ofthe range ( peru, Ecuador, Colombia" pana'ma). Subsantial
populations are thought to remain in Berize and cuba and sma , isolated buirelatrvety
secure populations remain in USd and Jamaica_

The wo*ing group went on to evaluate the status in the range states as follows:

Venezuel4 Endangered (A I a. Decline of 5ooz in l0 vears)
Dominican Republic, Endangered (A I a. Decline of 5b% in l0 vears)
Haiti. Critical (A. I a. decline of 80oz in l0 vears)
Cotombi4 Data Deficient (linle informalion but rhe habirar is liagmented)
Peru. Data Deficient
Ecuado( Data Deficient
Costa fuca Data Deficient but possibly Vulnerable
Mexico, Vulnerable (A. La & c as above with an estimate ofbetween 300 and 3,000
adults).
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Recoqnising the need for continued coordination betrveen their diverse national efforts this

gt.rp-i.*Za - 
"a 

ftoc task force on C aca,t'.t to remain in communication following the

l3th workitg meeting.

Caiman latirostris worbng grotP
tarticipants: tomas Wallei, Patricio Miccuci (Argurtina); Luciaoo Verdade (Bnzil)

The status ofc /ariosrtis as Low Risk (LR) was confirmed due to large and healthy

populatioN krown in Argentina However, the depleted status ofthe species in southern

iitl hrgely aue to tnbitat loss was re€ognized. Detailed information from BolMa"

f"t"Ju"y 
"*i 

u.guoy is not available but the species is thought to be at the margins of its

range in these countries.

Melanosttchus ni ger working group.
Participants: R. Da Silvier4 W Magnusson (B&zil);E Pachon, M Rodriguez

(Colombia); G. Webb (Australia).

New infonation on the distribution and densities of Melanosltchus niger rnBtazil
(Mamamirua area) Colombia and Ecuador, reported at the 13th Working Meeting , ard

general repons oiapparent recovery ofthe specier in many ateas ofits rang€ caused the

loup to initially evaluate the species as Low Risk (LR). Howwer, difficulty was

incountered bythis group in applying to the new criteria to the known/infened population

history ofthe ipeciei. M. niger was rcported anecdotally to be extremely abundant

throughout thtAmazon system during tie early years of colonization and is-thought to

have ;uffered a drastic decline due to over exploitation in the period of 1930 -1950 It

was uncled to the group whether the very large declines ofthe past (J generations), or the

recent modest reco-very(over the last lO yars) was ofmore imponance in evaluatilg the

cunent status. It appeared to this group that while the species has been extirpated from

areas ofits former iangg and is unlikely to eve. retum to the abundance ofthe past, that

there was a strong expectation that indMdual populations occupying very large areas

could be confidently assigned to be low risk of extinction- The application of sustainable

use strategies to th;se remaining populations is thought to have very good potential for

ensuring their long term survival.

In general discussion all the groups agreed that all the species of Caiz an and Paleosttchus

*"i" Lo* Ritt m. The only possible exception was the subspecies Coiman crocodilus

qaporiensis \\trcse status, both taxonomically and from a conservation perspective, is

uncertain.

vercanelan and Colombian reptesentatives agteed that Crocodylus idemedius is

correctly assigned to the Criticd (CR) category based on criteria A l c (-a decline of

>8fflo in the iast 3 generations) and C 2 a (Adult wild population of >250 individuals and

continuing decline with severely fragmented habitats)



Conclusions. It was clearly useful and relatively easy to apply the new criteria to
crocodilian species oflatin America. The goups, rf,ith little prior experience ofthis
system, quickly adapted the available information to the ruCN criteria decision tree and
made conclusions that werc acc€pted as useful ard accurate. No serious dissatisfaction
with the process or the cdteria and categories thems€lves were expressed. Some
difrculties were experienced io adopting the correct interpraadons ofthe definitions and
most goups fomed preliminary conclusions that were subsequently modified after deeper
thought and analysis The exercise ofapplying concrete 6iteri4 and reporting the results
in reference to quantitative evaluations was novel, but 8c€eptable.

The status evaluations arrivcd at are consistent with current expert opinion within the
CSG and appear to reflect quite accurate conservation situatio;s for the species. The
system has sorne deficiencies. The application oftrend data over dilferent time scales
allows quite diferent conclusions (seeil4 nige,, abov€) and the syst€m is not very sensitive
to regional diferences h widely distributed species ( for example the apparently cdtica.l
siluetion of C. acutus in Haiti is masked by the overall status). The Data Deficient
category is unsatisfying, but a usefJ indication ofwhere additional information is needed.
Overa.ll the workshop was considered s success and the application ofthe ruCN cdteria to
other species ofcrocodilians is recommended. The results oftiis workshop will be
integrated into the CSG input to nex round ofspecies waluarions for rhe ruCN Red List.
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Trrde Workshop
Repon preprred by D. Ashley' Trsde Gmup CSG

During the 13th workj .ng Meetj .ng of the CSG in Sari ta Fe, Argent ina a

Trade worksbop \ ' 'as convened to discuss issues concerning trade in cro-

codi l ians. The concept anal format for this i rorkshop wele ldeveLoped by

vice-chairman fo! t lade Kewin van Jaatsveldt and Deputy Chairman Y:

Takehara and Don Ashley dut ing the Hong Kcng leather Fai!  in Aprt l '

The object ive \ra6 to provide a regular venue for the discussion of

trade issues during CSG working neet ings and provide an opportunity to

exchange information as reI l .  as discuss trade-retated topics in more

d e t a i l .

A -Ionger tern goal lgas to provide a folrm through the CSG Tlade Group

to encourage coopelat lon betveen legionaf t lade associat ions to better

educate the publ ic and plomote sustainabfe use as a benef i t  to both

peopfe and vi tdl i fe.  I t  is impoltant to enphasize this effol t  through

the cSG Trade Group is not to suggest the cSG strould be di lect ly p!o_

moting the industry.  OnLy that i t  shou.Ld plovide the opPortunity for

trade leplesentat ives to discuss a l t ide range 6f. topics that updates,

infolns and encourages more trade part ic ipat ion in the sustainable use

s t ! a t e g y .

An ovelv iew of  the Internat ional  Af l igator  Crocodi le  T lade Study

( I A C T S )  n a s  p r e s e n t e d  a n d  d i s c u s s e d .

Table 30. Mininum nd rradc in clrlsic crocodilia! skins rcponcd in CITES aonual rePorts
' cross expons from tbc USA

raf'':'i9!: i:".t9!? :,t98t . r99( ,199t t992 ,199:

antl $n8 ,t5lE4 t1838 ''.l8t0 125483 t46&9 r60986 Ttun 9t2,t22
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worfd t lade in CIasEic crocodi l i . rns leached 358,803 hides in 1993.
Tbe al l igator (A. nississippiens is )  cont inues to represent 60 per-

cent of this classic supp]y (218,477 hides) and tbe ni le clocodi. Ie
(C. oi lot icus) has takeD over aecond pLace jn product ion i . i th

9 5 , 3 5 8  h i d e s  . i n  1 9 9 3 .  '  T o g e t h e r ,  t h e  U . S .  a n d  A f r i c a  p l o d u c e d

313,835 classic bid€s o! 87 pelceDt of totaf world ploduct ion in

r 9 9 3 .

The supply of al . l . igatols is ,  pected to cont inue to increase

t h r o u g b  1 9 9 5  w i t b  a n  e s t h 6 t e d  t a f  o f  2 2 5 , 0 0 0 - 2 5 0 , 0 0 0  a v a i l . a b l . e

to malket by t996, Some of the rak ploduct j .on in 1993 was caused

by the sale of inv€ntol ied sto-k during the signi f , icant narket

decl ioe in 1992. l tovever,  egg col. fect ions in 1994 Bnd 1995, pLus a

wj.Ld barvest j .n Louisl-ana, FLol lda and Texaa tbat averagea at least

35.000 htdes a year,  v i l tualLy guarantees annuaf ploduct ion of

al ,nost a quarter niLl ion al l igatols per year in the near telm.

The supply of l l lLe clocoal i - Ie a].so cont inues to inclease, with

zimbabwe leading the way. About 53 percent of total  ni le crocodj. ] .e

exports (50,356 hide6) or iginated in zimbabee with south Afr j .ca

export j .ng 13,982 hides. Both countr ies are expecteal to increase

furthe! in 1994-95 ( z imbabwe through ranching anal south Afr ics

thlough capt ive product ion )  ,  as are othe! Afr lcan count l ies

including Kenya, Tanzania, Uganda, zambia anal others. 2

1See al iscussj .on on ni l .e crocoal i le traale data whicb may reduce this
number by 5 pelcent.

2 Dif f icul t ies in est i rnat ing wol l .d trade in.ni le crocoat i l .e in 1993
underscole the need fo! standardized leport ing by import ing and
export lng count l ies. An unintenaleal consequence of universal-
tagging may be the Loss of sone vel i f iable t lade data i f  tepolts
lurnp htCes as wel l  as other parts {back6kins, etc.)  into one
category.
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Based on.!y on ploduct ion est imates from these two spec ies

(a.I f igator and ni le crocodi l .e) l tor1d trade in classj .c skins wif l

soon Eulpass the histor lc peak of about 500,000 hiales a year

leacheal in the late 1950's andl ear ly 1960's.  Unless there is

another ser ious market decf ine l ike 1992, the haLf mi l l ion classic

hiale mark wi l .J.  be reached in the 1995 to 1997 Period.

The freshlrate! crocoallle (9-. lgyggSgilggg) declined again in 1993

fo! tbe thi la l  stralgtr t  year to 22,503 hides o! 6 percent of total

classic plot luct ion. This i5 a signi . f icant reduct ioD f lon the 20

percent share this species tePresenteal of  c lassic product ion in

1990 nben mole than 4?,OOO hide6 l{efe in trade. There are several

leasons fo! this decl ine, including emPhasis in Papue Nelr Guinea on

rearing the nore conmelciall-v. val'uabte 9: P959:!9 and th€ voruntarY

molator ium on expotts from Indonesia which may hawe affected c '

novaeguineae ploaluct ion from tbis legion even before i t  $as

implemented in January, 1994. Indonesia has the resource to

ploaluce export6 of,  C. novaeguineae sini lar to those of PNG

(part i .cularfy from lr ian Java) and has had a CITES quota of 25'0OO

since I991. Once remaining management,  report ing and legulatoly

concelns ale aalt l resseal in tni lonesia a combinedt ptoduct ion $i th PNG

of about 5O,O0O 9: novaequineae a yea! is possib]-e'  based on

his to!  ical  data. Hor, tever,  this species temains behind the

saltr , rater clocoal iLe, niLe anal al l igator in trade vafue of species

producing more than 15,000 hides a year.

The trade in the sartvat€! crocotlire 9: P.9I9!!9 has incleased fot

the thir t t  consecut ive year !o 18,?81 hi ' les in 1993' l ih i le i t

accounted fo! only 5 percent of tota] c lassic trade i t  lemains the

most desirabte antt  val 'uabl 'e of aU cfassic hides'  PNG produced

8 , 5 2 9  h i d e s  ( 4 5  p e t c e n t )  a n t l  A u s t r a l " j a  e x p o l t e d  6 5 6 1  h i d e s  ( 3 5

percent).  A simi la!  case for potent ial  proaluct ion of c '  P9I9:!9 in

Inalonesia in the sane lange as PNG snd AustraLia can be made' That

leoultl easily nean at feast 25,ooo g-: P9!99!g available to the

malket i f  af1 three countr ies cont i 'nued to gladuat ly expand

proaluct ion of the saft$ater crocodi le '
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T h e  o t h e !  c l a s s i c  s p e c i e s  i n  t r a a i e ,  C .  j o h n s o n i  ( 3 6 6 1  h i d e s )  a n d  C .
sj .anensis (23 hides) onty make up I  percent of the tota.I  c. ta6sic
t !6de. t lowever,  the nunber of s iamese crocoal i fes in trade (C,
sianensis) wiLL signi f icantty inctease lrhen the 1994_9S t lade datd
is avai lable. Whife i t  is t rue some of the farns in Thaifand
downsizei t  durtng the 1992 market cl is j .s and others oecane
zoological  at t lact j .ons, farm stocks of s iamese crocodites are
increasing. The capt ive product ion potent iaf  of  the sianese
crocodi l -e may exceed the South Afr ican product ion oi  ni te
crocodi les in a few years. and celtainfy has the capacity to
produce nore than 15,000 hides a year.

I n  t h e  t a b L e  b e . L o w ,  I ' v e  s u r u r a f i z e d  t h e  a c t u a t
classic hj .des in trade during 1993 anat est imated the
p o s s j . b l e ,  i f  n o t  e x p e c t e d ,  b y  1 9 9 ? :

product j .on of

.Leve- ]  of  t rade

r993 ! I  1997

2 5 0 , 0 0 0

r 2 5 . 0 0 0

5 0 , 0 0 0

2 5 , O O 0

5 ,  0 0 0

1 s , 0 0 0

4 ? 0 , 0 0 0

a .  m i s s i s s i p p i e n s i s

C .  n i l o t i c u s

C. novaeguineae

c .  l o b n s o n i

2 L 8 , 4 1 1

9 5 , 3 5 8

2 2 , 5 0 3

r 8 , 7 8 1

3 . 6 5 t

2 3

TOTAL 3 5 8 ,  a O 3

In  addi t ion to the l ike ihood of  unale les t imat  ing the proaiuct ion of
the a l l igator  and n i le  c locodi fe i f  wol ld  markets remain !e]at ivety
stab-Le the next  two years,  the addi t ion to the market  of  sone
product ion of  C.  morel -et t i .  C.  lhombi fer  or  C.  acutus j .s  atmost
cer ta in.  And so is  the product ion of  a hat f  mi l t ion cfassic  h ides
a  y e a !  b y  1 9 9 7  o r  b e f o l e .

whiLe the B]ack Cainan (Melanosuchus n iqe!)  is  not  .  s t r ic t ty

considered a c lass ic ,  i t  is  considered atmost  so in  tems of  t rade

value.  wi th lhe approval  of  the Ecuador program in 1994,  sublect

to a zer :o quota unt i f  apploval  of  i ts  management p lan,  addi t ion6_l

supp.Ly of  the B. Iack Caiman can be expected ln  the next  few yeals.
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Tefrle 20. Repon€d countrics of origin of Coi natt croco'lilus skilLs derived hom CITES aruual

r€pon!. 1983-1991



While thele is aJ,v/ays speculat ion and sometimes reports of
increased iLlegat trade wheneve. a new specres is adated to Appenal ix
I I ,  there is. l i t t te current evialence of any organized i j . .L ic i t  t lade
in Alack Caif ian. This does not neaD some locat stockpi. l ing aioesn.r
occur ( this happen€d t{ i th the a.ILigato! in the earty sewentj .es i rhen
f irst  reports of an experimental  s€ason \rere reteased).  But access
to a wor.Ld market that is cur ientty j .mp.rementing uniwelsat taggrng
and strengthening CITES report j . rg requirenents, does not seem
likef,y.  However,  legional ef forrs to insure the protect ion of
Bfack Caimen populat j .ons in at.L countr ies is necessary $hen Ecuadot
and presumably other lange stdtes reinstate t la i le.

Tbe trade in caiman C. crocoal i .Lus :s very di f f tcuLt to quantrfy
compared to classic hides due to report ing di f ferences and
e s t i m a t e s  t h e  t a s t  t e n  y e a l s  t h a t  h 6 v e  r a n g e d  f r o m  3 O 0 , O O 0  t o  t . 4
mil l ion pe! year based on avai lable trade data. Net inports
( b a s e d  o n  r e p o r t e d  c o u n t r i e s  o f  o r i g i n )  i n  1 9 9 3  w e r e  6 4 8 , 8 4 ?  h r . d e s ,
ai th the najor l ty of the skins or iginat ing in Colombia (74t) and
V e n e z u e l d  ( I 3 t ) .

Since skins froh unknown count l ies of or igin (mole than 40,000
skins in both 1992 aFd 1993) are the thj . rd teaat ing suppty of cainan
tn traale, culrent repolt ing is inaalequate. In addit ion to sej .zure
in 1992 of one Lot in paraguay of 50,000 i l tegaL hiales anal anolne!
tne same year in the Nethe!_Iands Ant i t les of B5 ,  000 hades,
j 'ndicates that some unregu.Iated trai te has cont inued through t t le
period of thls leport .

ActuaL t raale in  cainan is  probabfy at  Ieast  one n i l l ion
yea!  t 'ased on an est imate that  at  least  40 percent  of
t rade is  s t iL l  unregulated dnd that  the h is to l ica l  rat io
to c lass ic  sk ins in  t rade is  three or  four  to one.

whi-Le caiman t rade f ! :orTr  Brazi t  was onty ?,523 in 1993.  ! !e
!egis tered 75 rancbes there and the most  s igni f icant  habj tat  and
popu-Lat ions for  the species in  a l - .L  South Afre l ica assures that  teve_I
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of ploduct ion wit l  r ise signi ' f  j 'cant l"y the next sevelal_ years'  As

more Legal.  t radle enters the malket,  thete \ t i . l ]  be some offsett ing

\r i th current est i lnates for unregulate' I  ot  unrepo!ted trade'  but

project ions of total  caiman plo' luct ion of 1 '2 niLl ion to 1'5

rni l l ion hides by 1997 is possj_ble'

combineat then, classj 'c and caiman t tade coul ' l  reach 2 mi]- ] ' ion hides

a year by 1997 and l ikety vj ' l ]  reach those levels by the year 2000

unless a precipl tous alecl ' ine in the malket occurs as hapPened in

Lg92. I t  j '6 not onLy l jkeLy tbese }evefs of product ion are

necessary to suppott  ant l  encourage sustainabfe use of crocodi l ians

thloughout the ranges of species that can be conmelcial ' ly managed

as renevabte natural  resources, but i r r  fact more than this totaf

can be sustainably produced.

The si tuat ion with cai l l ran is comparabfe to rhere the classic t lade

ten years ago \then maoagement Ploglams l,ere beinq

sjmuftaneously alevelopet l  in severaf count! ies'  consi ' Ier ing the

complexi ty of implenent ing these nanagement programs fo! caiman'

estab] ' ishing guidel ines for t rai le an' I  !egulat ing act iv i t ies in

nunerous jur i3al j .ct lons, tenatkab].e progless is being rnade' Tbe

renovaf of CITES reservat ions on cajran by Singapole and tbe

cooperat ion i t  has plovideal to i 'nsule legal t rade is signi f icant '

colombia, venezuela anal Brazi l  al l  have sLgni ' f icant stakes in the

legal t la i le.  ubich hi6tol ical ly has plovided the comPeti t ive

inpetus to dLvert tratle to lega} supplies' It ltj,ll not haPpen

overnight $i th cainan, any more than i t  did \ ' i th classics'  but tbe

lrend is def ini tely moving in a posj_t ive direct ion'

Interest ingly,  both csiman an' l  c lassic trades have a colunon staKe

in the continuj'ng imPlovenent of tra'Ie leportiog and regulation'

Publ ic percept j .on and acceptance of sustai 'nabl 'e use i l 'L be based

on the jntegri ty and vlabi l j ' ty of  Ploglams for al l  sPecies'

sustainable use must provi ' le equat benef i t  to co vnerce and conserva-

t ion, ant l  s igni f icant Level 's of  unrepoltet l  t la ' le or poorfy

legulateal programs wj ' fL a' lvelsely affect the ent ire tra ' le '
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Prinary jnport ing countr ies for crocott i t j -ans cont in\re to be t  )se
histor icalLy important j .n Europe (France, I taty and Soitzer ldno).
Asia (Japan) and the Un_iteal  States. Holrever,  Singapore is emergang
as a major inporte! of  both classic and caiman 6kins and o.ne!
Pac. i f ic RjJn countr ies with expanding nanufactur ing bases for
leather ploducta ( i .e.  Taiwan, Kolea, Thai. l -and, Hong (ong anat cnrna)
are expected to inclease imports as t lade and malkets expandl.

The imp.Iementat ion of univelsal  tagging anat i ,nproved ihplementat ion
of CITES requirements in many countr ies wi. IL enhance !egularory
cont lo]  of  tbe trade in law hides and . Ieather.  When the carman
tlade can reach the same leve.I  of  comp_l iahce and repolt ing as lne
c].assic trade, these inj . t iat iveE wit l  prowe suff ic ient to contro-L
the management of crocodj.Lian resources. Further efforts to
require na!king or tagging of manufactureal proalucts tv i l .L nor oe
necessary and are counter ploduct ive to expanal ing fralkets as wef l
as support ing sustainabte use ploglams in aI.L countr ies vi th
conunerciaffy vj .abLe species and management pLans.

! , lh i fe there vas a downsj.z j .ng of the trade as a resutt  of  the 1992
economic cr is is,  actual product ion fevels in a1f species wi l l  prove
to have signi f icantf ,y incteased \rhen 1994 and 1995 d6ta is
avaj. lab-te. The chalIenge in the next centuly wi l t  be to actuatty
nalket what resealch, ndnagement and reguLat ion has ploduceai
through the sustaj .nabl-e use of crocoat i f ians.

5t2



The negat ive advert is ing campaign by worl 'd wiLdl i fe Fun'I  (9{wFl at

Heathrolr  Airport  also alescr ibed in the rAcTs RePort was discussed'

the consensus was to suppolt  tbe recorunendat ion reached by the

steering committe!  to wri te a let te!  of  object ion to wwF and suggest

tbe issue be brougbt up at the next WWF General Ass€mblv for

discussion. specif icauv. conservat ion organizat ions that discourage

the purchase of wi ldl i fe pro' lucts should exclude crocodif ians (an name

or pictule) f lom their  pronot ional mater ials '

severaf regional representat ives presented overviews of ef forts to

better promote sustainable use an' I  et lucate the publ ic to i ts ben€f i ts '

They incfuale PaPua New Guinea ( cooperat ive f i ln ei th Nat ional

Geographic),  Colombia ( information packets on caiman management pro-

grams), Thaifand (vat ious promotional programs to educate tour ists dnd

others about sustainable use) an' l  the u'S'  (point_of-safe mater ials '

ai lport  dispJ"ays anal cooperat ive advert is ing plograms) '

of  the par t ic ipants in  tbe t rade workshop

1) cont inue regular t iade workshoPs dur ing CSG work ing Meet ings;

2) Cont inue the IACTS Project an' l  provi t le a consistent teviel ,  and

monitor ing of leol lal  t rade in crocodi l ians'

The gene!a]  !ecommenalat ions

w e r e  t o :

3)  contact  the ! {ot ld  i { i ra l l i_ fe Fun' I  an ' l  o ther  conservataon

orgaDizat ions that  d iscourage the putchase of  wi l 'd l i fe

p loatucts and request  that  crocodi l ians Dot  be inc luded in

thei r  campaigns t

4)  Improve cooperataon between tegional  t ra ' Ie  associat ions and

form an internat ional  task force to bet ter  coordinate

a c t i v i t l e s .

5)  rdent i fy  tbe Asian/  Paci f ic  Rim market  as

promot ion and expanded malket  opportunatres i
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7 )

5 ) Correct t tong Kong's negat ive airpol t
posi t ive sustainabLe use infof inat ion on

Di.scuss a standardized format for cusroms
and adopt a strategy for distr ibur. ion;

display and lack o f

brochures with CITES

8 ) Accept CITES offe!  to part ic ipate in more trade fairs where
ttrey can j .ndependentJ.y explain thei !  role as weII  as that of
sustainable use as a conservat ion tool ;

Consider the development of
crocodi l ian products in t ladet

universal traalemark f,or

10) Encourage more plomotion of sustainable use and
of consumer malkets for crocodit ian proalucts as
management programs to be €conomicalfv viable.

Whi le research. managenent and regulatoly effol tE affect ing
clocod. i ] . ian conservat ion should cont inue, gleater emphasis musr oe put
on promotion and market ing of the proatucts produced thloudh
sustainabLe use. Soon there may be not enough custoners rror lctwide to
aupport  al l  the sustainable use programs at economicalLy vj 'abte
Level6. The conctusion of the trade rrorkshop was to implement a more
coordinated, focused and ongoing interDat j .onal-  ef fol t  to heLp j 'nsure
the sustainabLl j . ty of  the market as i ret l  as the crocodi l j .an resources.
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