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FORSWORD

Thc tro volumcs of thb PRoCEBDINGS arc a rc.ord of thc p.escotatiols and discursio8 that occrErcd
at tho 10th WorkiDg Mc€tiry of thc C.ocodilc Spc.ia.list Group in cairc.lila, Florida, U,SA- A - n
April 190. Tt Earus.ripts arc ulrcvi€w€d ard uedircd Thc CSG PRocEEUNGq by dc6aition, are
rccords of wbat occurrcd at th€ mc€tiD& Thcy arc not tome.s fillcd with anicla3 tiat *€te .ritiquc4
cdit€4.evfuc4 ard polfuhed subscqu€dt !o thc hc!ti!& Ap€d ftoE p.Epari[g a tablc of cootent3, cut-
and-pastirg captio8 to figurcs, compilirg tbc aniclca alpbabcticaly by author, aad nonbcriag thc
pagca corsccutilE , thc paFr3 arc publishcd ju6t tf,c way thcy wcrc suboitted For ihis rcasoD, thcy
apFar iD a vathty of forEata ard typcfaca Jaocs Pcna! Ro65 l,16 thc natraging cditor.

The opitrio8 erprEsscd hcroin arc tho6c of thr iDdifiual aurho.s atrd arc sot thc opinio8 of ruCN -
Th. World Cors.fl/atio Urd,o4 or iti Spccics Suvival ConDissio!"

rucl.I - Thc World Co..crvrtio! Udiotr was four&d ir 19€ and ha6 its headquartc$ in Glar4
Swiecda!4 it L a! indcpc!&nt idtcdatiorrl body *hosc EcEbcrship coEpris€s statar (irrcsp€ctive
of tl|Gn pot&al ad social systces), gorcraDeat &p.rtmertq and prir"tc itrstitutiona, a8 srl as
i*cmatioml orgaaizatioos. It rcFcrcnB tho6c eho arc co8cmcd about Ea!'s oodificatioo of thc
lat|tral c[vi.olDcrt tbroush thc rapidity of u6aa and industrial dr@lopncrt ard the crccssiw
cqloitatiol of thc carti's lat|tral rcloorca!, upol rriich rcst thc foudatiom of his suwival ruCNs
Eair pu.po6c is to p.oDotc or support action wiich *i[ eDaorc the pcrpctuation of *ild raturc atrd
natural rcsoorccs on a rorld.*idc b6sir, not ody fo. thcir inhrsic o tural or scielti6c vElue,s but also
for thc long-tern e@trodic ad social wclfarc of oantiod.

Thir obicdiw ca! bc achicvrd tbtough activc corscrvation FograEs for thc *isc usc of natural
t6orEcca itr arcar whcrc thc llora and faunr arc of paiiculrr iEFrtarcc and wtcrc thc lrndsaapc ;s
raFaialy bcaudn l or stdldDg or ol hfuorical o turai, o. scieodfic significancc, ruGj beli€ves that
ic aid6 ca! bc achilvrd d6t cficdively by i[ternatioml effort ilr cooperatiotr with other i €f,latiotral
agcrcic6r suc! as UNESCO, FAO, ard IJNEP, and internatiodal organizatioo!, 6uc[ a! World lvidc
Fund fo. Natut€ (WWD.

Thc nisioo of ruclPs sFcies suwival connission (SSC) i! to prcvc the erifttiod of specics,
subspccics, aud dis.rctc populatioDs of faura ald tlorr, thereby EaintainiDg thc gemric diversity of the
liviag rcsourccs of tic plancr To carry out it3 mi$ioD, thc SsC rcli6 on a nctsork of ov€i 2,500
rclurlc.r Fofcssiorals wdtirg through oo.c tlan $ Spccialist G.ouF ard a hrgp number of affiliate
cgmizatio|ts, rcgioral rcprcs€ ativEi, ,nd con6ultaitar rcaftcrcn tbrouSh rcarv evcry counay of the
mrld.





SIJMMARY OF THE MEETING

The 10th Working Meeting of tt€ IUCN/SSC Crocodile Sp€cialist croup was bosted by t_he
Florida Mus€um of Natual History Florida Game and Frash Water Fish Commission, Florida
Coop€rative Fish atrd Wildlif€ Research Utrit, Americar Alligator Farmers Associatio., St. Awustine
Affgator Farn, Florida Altator Farmers Associatioq atrd Florida Alligator Trappqs Association.
The local committer, headed by Prol F. wayne Kitrg worked with great dedication to make the
arraDgcEedls atrd elsure the smooth ru[dry of the m€€ting.

The mcetiDg took place between April I ad April z/ at the Holiday Intr lvest, cainesvillq
Florida U.SJq" This Working Meetiog of the Specialist croup was by far the largEst 'rt held with over
320 participants froIn 40 coutries attending. A total of 80 papers wffe scheduled foi pr€s€ntation and
four c,orkhops conven€d or special issues. Si*een additional pap€rs lvere propos€d for inclusiotr iu
the proc€edirys although thcy were not presedted at thc me€ting A total of 53 manuscdpts and oae
workhop report w€re r€ceived by the sditor iD time for hclusion in these publshed pro<redings.

S€ssioDs of pap€rs were pleseoted on The Status of Crocodilia$, Crocodilian Maa€eEe ,
FarEing and Ranchin& ard oo Research. Noteworthy *?s the very high stadard of presentatiors and
the very broad raryc of topiqs and participants. Researchels, conservationists, farmers a.!d raachers,
ma.nagemert authoriti€s, ard leather tatrrcrs and traders all exchaaged views ard discussed their
corcerns. Thb dil€rsity is roflecled b these published proc€ediDgs. Workshops on the Actiod plan for
Crocodiliaa conservatio4 InternatioDal Trade in Crocodilia.n producfs, a booklet and directory of
farming nethods ad operations, and a Model Crocodilian ManageEeot Progam were heavily
atteuded The Working Meeting has evolved from a restricted group of specialsts coDcemed about
coDserration to a comprehensive forum for the exctalge of iElornatiotr tlat wil tnake conservation
a.od sustainablc use of crocodilbDs a reality.

Folowing the reorga.dz-ation arnounced ir the CSc Newsleuer, Volume 8, Oct - Dec 1989,
pp. 1-4, the Vic€ C[airEer atrd deputy Vice Chairmen are respoDsible for keeping the nenbership
atrd public hforoed of CSG d€cisio[s and activities. As a consequence a getreral business meeting lras
rct scheduled. The CSG Sterring Co6lnittee met on 22 April a.nd agfi 27April190 to tlansact the
official busin€ss ofthe crcup. The minutes of thcsc meetings hare been published separately in the
CSG Newsletter, Volume q April - Jutr€! 1990.

Fieldttip's werc arangEd during the de€titrg to St. AwustiDe Alligator Farm Crocodilian
Ce e. at Ocal4 Florida; Payn€s Prairie State Pres€rvq and Orange Late. Followitrg the meeting
fieldtrips were led to Oke€fenokee Wildife Retup; Everglades National Park; atrd ro alligaror Iarms in
central atrd south Florida.
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Gcirit Jan Gast ald
Julia Cast

Florida Rcposta lac
4990 Madilspitc clt, #1{D
Po.t MlErs, FL 3919, U.S"t

(rrrcth Geigpt
SwampyAdcs Gato. F.rm
122 Karola Drivc
Scbritr& FL 3am, US"c"

l.onairc Gcigcr
SwsEpyAc.ca Gator FarE
122 Krrob Diivr
S€bri!& FL 3{fn, U.s!q,

Joh! MarL Ccoolagani
N.tion l Crocodil Urit
DcpL Ed/irorEcDt &

Corlc.?afioo
P.O.8d5266
Boroto, PAPUA NEW ctUNEA

Rogcr R. cilbcrt
410 Roscs Bluf Drir€
MadisoD, MS 9110, US-A-

Toni ciorali[i
?936 NW 85th SEcrt
Miadi, Florid4 U.S-A-

Robcrt codshal.
P,O. Bd85212
Scantc! WA 98141 U"sl"

Frart Godri!
Gatorlard
14501 S. Orargc Blo6soo Trail
Orlando, FL32821, USA

Fabio Ruada GoEcz, Managpr
Zoorccol
E<tit Coocasq Ofic, 508
AvErida D-10, Ia Mat&a
Cart gcn4 COLOMBIA

EDriqu€ Fcha[dcz GoDzslcz
Frlca Chojoj4 M.zakrargo
Such, GUATEMAIA

Stchn Gorzula
SustaincdMaragcDe S),steds
Apartado 652d)
Modulo dc Chuao
Caracas 10dt-A, VENEZUEL{

Hiltod crahaD
tatabo Crocodilc Ranc!
P.O. Box 2351
Da.si& NT 0&1, AUSTRALIA

Dr. Louis J. Guillettg Jr.
DcpL Zoolost
Uniwrsity oI Flo.ida
Gaircsvilc, FL 32611, U's,A

Saul Guticrrez
Ilato El Cldrat
Matcyurc Wildlifc Salduary
ApurcJ VENEZUEIA

CLoria Gr@an
Gttpo Ganadcro Industrial
& Ho!dut6+ S.{

Apto. Pctd 354
Tcgucigalpa, IIONDURAII

Tadc,sc llailu
Etliopiaa Mldlifc
CoGcnation Associatiot

P.O. Box 386
Addis Abab4 EIHIOPIA

David B. Ilaire m
Adcricar Taldng & kather Co.
312 W. Solooon Strcct
Gri6D, GA 30223, U"s!q-

Collette Hailstol
GladF Portcr Zoo
296 W 1st
Lo6 Frc$or, TX 566 U.S-{.

Tooy H:llarlsor
Slogsbaclco 10
t241 Suldb:bverg
SWEDEN

Phil l{dl
Wildlife & Rargc Scicaces
N-Z HaI, Univ of Florida
GaiDcsv fcj FL 32611, U.S"{

R"D. Hall€r erd M.s. Haller
Baobab FaIm Ltd
P.O.tu9C?'2
Mo&bas., KEI.IYA

Gail Halsted
414A Sabi Drivc
Motambi Mldlilc
Cfircdzi ZMBABWE

Joh! tla,lnon
P.O. Bd469{
Darrin 0801
AUSTRALIA

Midacl Haaaon
P.O. Box 4691
DrrwiD 0801
AUSTRALIA

Gerald Lulc Hasg, Jr.
911 SW 1st Strc€t
Florida City, FL 33m4, US.A"

Tdrcll G. Heatodones
ard D.c. He.ton-Jo&s

P.O. Bot88
Gaircsvilq FL 3260a US-A-

Gitrcttc Hemlcy
TRAFFIC/USA
li50 24th Street NW
WashilgtoD, D.C. 20037, U.S-a.

Ezaquicl Herna.d€z
Prohcs4 Urb. ta Castelana
AErida Fco. & Mira a
ToEc Dclt4 Piso 9
Cardcas, VENEZUEIA



Custavo HcrD[dcz
6263 SE 2Ed Placc
Gair€svileJ FL 32@1, USJC-

ToEmy Hi!e!
RL 3, Bq5(D
Newbcrry, FL 32669, US-4"

Martitr Hollands
Odc)' Colcgc
Odot,IFwict
Sufioll IP6 9EY, UK

Rcno Hodcggar
Zoo Zrrich
CH{X4 Arich
SVTTZERJIND

Dr. Dariel T, HopliD6
aad Mts HQtir!

PuriDA Lflls
P.O. Box 66E12
SL Lub MO 63166{8t2, USJC"

I indrcy Hofd
South Flori& Alligator
Managcmcnt Frcld Statioll

8122 U"s. Highyay ,141 SE
Okcccrobca FL 3aql4 U.S!a"

Job! Hwln and Maric Hoc,rl
Hovrl Auigator F5Im
6401W. Knights Gd6n
Platrt City, FL 33566, USl,

Tracy Hoc,rl
Gator Juaglc
5154 Hanry Tcw Rd-
Plart City, FL 33565, U.sl"

Cl:dc Hllnt
Rt. r, 25 II
Gator Farn Road
Buslnc4 FL 3513, U.s!A.

R Hoc,l d Hunt
Arfeds Zoologic.t PaIt
800 Ch€rol(c! A\,€ouc SE
Aded., cA3{l3r5, U.s"A-

D.. J@ Ll. Huttotr
16 CambridSo Avc
Higblsrds, Hararc
ZMBABWE

Talashi Inoug Vicr Prc&
Idouc and Co" Ud.
No. S1, 2-Chomc KaEina.imotr
Taitohl ToLyo, JAPAN

Noboru Iltii
Tatnra Tsusho Co. Ud.
47-10 Mhoobasbi-goacho
Chuo-k!, Totyq JAPAN 104

NarE €t[ rd..ndcri".
c/o El Rcpo6fr loc
,1990 Marfirspilc Court
FL Myers, FL 3919, US"q"

Dr. Dirtsid Jclde!
Efi.nfrulg und

Porstwirtschaft
Po6tfach 18 02c,
6(m0 Pradfirt am Main 1
FEDERAL REPTJBLIC OF
GERMANY

Robc.t (Hanf) Jcddls
Aosrraliatr National Parl$
and Mldlile Servicr

P.O. Box 636
Catrbcrra ACT 2601"
AUSTRALIA

Michacl Jenaing
Flo.ida cadc & Fresh Watcr

Frsh Coflnieion
Mldlifc Res€arch Iab
,m5 S. Maitr Strc.t
Caidcsrinq FL t601" U.s.d

Td Joalctr
Roctcfclcr Wildlifo Rcigc
l-ouisiala Dq,I wildlilc

& Ftshqica
RL l" BdZIB
Graad Gcrie., IA m643, US.,A.

Hoeard Kely
Riv€rbqrd Crocodile FarE
P.O. Box 245
Ran6gatc 4285, soUIH
AFRICA

Trcvor lGlly
Rivcrbcud Crocodilc Para
P.O, Bd As,Ranlgatc 4285,
SOUITI AFRICA

Daiid R, Kcrcheval
9AI2 DccI T.ail
Houstoo, TX 7038, U.SJ "

Satocbi Kinura
MaraDoto qt1-9
Higashi-izu Macbi, &rno-gun
Shizuota Prd. 4t!6 JAPAN

Prof, F. Stal,tr€ KiEg
Florida Muscuo of

Nitural Hilrory
GaiDlsviltc, FL 3264 U.Sia-

Dr. Ibnrad KleEmcr
Fo6f,ulgsiDstior Scnctcab€rg
Scoclenbergaalage 25
D6qn Fraddm 1
FEDERAL REPUBI-IC OF
GERMANY

la\rracs c. Klinc
u5. r|sn tc wrdlrlc ser9cc
Ofr, MalrgadcEt Authority
4,401 N. Fairfar Dr.
Adingtotr, VA 22203, U.S.{.

A&ian Kocfgp
Rilcon tio 2'
Capital Fedrral
Bucrcs Ai.€g ARGENTINA

Koh Ctoa Toog Dir.
Hcng l,odg I€athcr Co,
&71 Upp€r Sdangoon Road
Sitgaporc 1953, SINGAPORE

NorEa! KojiEa
Stoc& KojiEa Internatiodal
21-10 Asah|s4 Gchomc
Taito-Kq Tokyo ll.t JAPAN

Aldy Koulouls
Cyprcss Gard€Ds
P.O, Bd 1
Cyprcs Gardes, FL 33884,
u.s3-

Ofcr Kubi
P.O. Box 3q)
San Pcdro Sula
I|ONDIJRAS



Dr. Valcnrirc A l,arc€
Sar Dicgo Zoo
P.O. Bd 551
Sa! Di€o, CA 92U2, U,S-A-

Dr. TtoDas J. llnc
P.O. Box 856
B€ll€vicq FL 3262), US.A-

Dr. Jcftcy W. LaDg
DcpaiEcrt of Biolo6/
Univcnity of Nonf Datota
Box 8238 UoilEsity Station
G.ard Fort , ND 5E204 U.S-C,

Osaaa Fralcisco Lara
Ccrtro & Eshrdio6
Co8crsacionista

Av. Rcforma 063, ZoD 10
GuatcEala Citt, GUATEI!{ALA

Dr. Alciaadro Iarricra
Bv. Pcltcgrid 3100
3dnsaria Fc
ARGENTINA

RolI E lllsc!
Bd J-136 Hcalrh Scicoce.s Centcr
UnivcGity of llo.ida
caircsrilc, FL 32610, U.s..d

Marco .d Ilzarro B.
Apdo. Po.tal 7r0
Canc1rrq Quirtara Roo
7500, MESCO

J. Lllo ad Hcler! kllo
Crocworld
P.O. Rcnilhaw 41llf
SOUIIIAFRICA

Gof,A. Ltts
P.O. Bd 31
Donald 34E()
AUSTRALIA

Simotr lr\n
Koorala Crocodilc Farm
M/S ?6 CoocroDg!
Roclhdptoa alE Old
AUSTRALIA

Arturo Lievano
E4ort P.oDotion Fund
CaIc 28, No. ItA-15
Bogot6, COUTMBIA

MilG UpF
153 Pcd.ctti
Circirnati OH 4548, U.S.q-

Dr. Pcny Litrfc
P.O. Bq 26&SHSU
SaD Hooaton Stara UnivcBity
Huntsl'illc' TX 7|341-2)88, U.S.q-

Asthooy frh
Hintcrldd Efo. Lt4
A Z4roup Codpany
P.O. Box49B
Boroko, NCD, Port Morcsby
PAPUA NEW GIJINEA

Brian Lovcjoy
€1 Rivcrsi& Drivc 3H
Ncw Yorlq t{Y m25, U.s..d

Do! Kursfo.d
c^ Rcptilc Rcscard &
Resourccs Ranch

5661 Waltcnoo
qlcillaai Ohio, U.s..d

Richard LlEoo.c
W dlife Cors$vatior
Modito.irg Ulit

219c Hu iDgtoD Rord
carnbridgc CB3 0DI4 UJC

Dr. Wiliam E. Magltssol
Dcplo dc Erologia - INPA
Caixa P6tal 478
69,0U Maraus, AEazoDas
BRA.ZL

Johatr Maraie
P.O. Bor 414
Botha's Hi[ 3660
SOUITI AFRICA

Dr. Tttha M. Masfcy
Dep! Narional Park ad
Wildlife Coaseriatior

P.O. Bor E60, Kathdandu,
NEPAI

Gr€g R. Marso!
Coop. Elh & wildlilc

Rcscarcl U t
l17 N-Z Haq Univ. Florida
GrircsviUc, FL 32611, US.A"

Dr. F art J. Mazotti
Coutrty E*e!3ior! OEc€
3a6 SW Collcgc Awtruc
Daric, FL 3314 US-A-

Stc€lc McAndrew
Plaqu€iniics Alignior Faror
A Z.Croup CoDpolly
7gn ZiEpIc Strclt
Ncw Orlcar!, lA ml1g U.SA

Tod McFrdard
t26dt Polkoetr Road
WaFcsboro, PA fl268, U.S.d

Jcfi Mcc.ady

Frsh CodEissiotr
3900 Draacfcld Rmd
klclau4 FL 33811, U.SA.

Pat MclntoBh
Divisiod ofIa*, E lorclEert
U.s. Fkh and w.ddlife scnrice
P.O. Box 8447
Saea8tra4 GA 31412, U.SA

Charlc. McKelvy
RI. 7, Box 4,10
Ld(c Cify, Florida, U.S.A"

williaD B. Mdran
Rt.4 Box 405
Moultrig GA 3f68, U.S.A

Bill McMahan
Luisvilc Zoo
Um Trcviliar Way
P.o. Bd 37250
LouisviUg KY 402|3, U.SL

Stew McNaIy
m25 SYt 21 Tcnacc
Milni, FL 3174 USJA"

D



Dr. Obddio Mengbi
CITES Secrctariat
Casc Poctalc ?8
CH-1000 lausalne 9,
SWTUERIAND

Prot H€rry Maiscl
HopcuDod Gardcr!
13lhotnto! St.
Darlirg Point, NSW Zrt,
AUSTRALIA

Jof,! R. Me]€r
C\rator of Hc.pctologt
Jaclsorvilb ZmL Society
8605 Zoo Rodd
Jaclcolvilc! FL 32219 US-{"

IaoDardo lfidarscli
Box,(843
Caracas 104GA
VENEZUEIA

Scrgio Mid€nc., Jefc
Dcpto. lfida Silrcstrc
RENARE
Ar. l.3Psu, #?3!2
Tcgu.igalps, HONDURAS

Cbri* Mtlcr
21:l Taho Ianc
Vdrilo, FL3594, US-A-

GrcgMitdcl
Mainlarld HoldiDgs Pty Ud
P.O. Bd 196 Lac
PAPUA NEW GIJINEA

Ricnsrd Mitdcu
Zt N. Colunbu6 Strt.l
ArliDgtotr, VA 22a8, US-A-

Pad Molct
Flo.ida Ganc & Fr€al Water

Frsh Coonissioa
Wildlife Ros..(h l,ab
4005 S. Mai! SL
Gair€svitlc, FL ?601, U.S.C"

Helry Molt
296 W lst Strcrt
L6 Fr€6 oC TX 78564 U.SJq"

C€lcste W. Moorc
SuFrviso. of Hcrpctolost
Jactaonville Zoo
8605 Zoo Road
Jad.sonvilc! FL 321& U.S.A"

Juar Albcrto Mora
P.O. Bor 450@11
Miani FL 3245{811, U.S!c"

Don R. Morgan
CST Gator FarD
P.O. D.as,€r 1208
Kcystotrc Hcigbt.
FL 56 USr{"

cuilhcrmc dc Miran& Mouao
CPA- Pa.!t lal / EMBRAPA
OrP 109
Co.unb6, I{S ?93m, BRAZIL

Maria &l Carmctr Muioz taotr
UIb. L Trinidad, Bloque 7
I..m 'q, Apto. U
Caracas 1011, VENEZTTELA

Jobn NeUet
326 S$r 3rd AVe,
Gainesvilc, FL 32601, U.S-A.

toa Ncvtod
Dcpt Vct Mcdicid!
School of VcL Mcdicioc
lruisiara Stato Udivc.sity
Batotr Rougg IA m8(B, U.S.A-

Louis Ngar
JL Perdagaagaa No.5-7
JaFputa, Irian Jatr,
INDONESIA

Tinotiy c, O8ries
118 N-Z Hall
Urivcrsity of Florida
Gailasvilc, FL 326U, U.s-A"

R. Ardrcw OduE
Toledo Zoo
2m0 B.oadway
Tolcdo, OH 43@9, U.s.A

Louisc llayeoduD
6&n Hclhr Rd.
Whitchousc, OH 43511, US.A.

Kr! O8iso, Dircctot
Stoct Kojima ldterDad,onal
21-10, Asahts4 Gchomc
Taito-Kq Tobo 111, JAPAN

Tlr6otty E OMcara
c/o Florida camc and Frcsh
Walcr Flsh CoDEissiotr

620 S. Mc.idisr ST.
Tanahars.., FL 32Y991600,
u.sL

J. T. Victor Oniols
Etli'ard Ril,cr Crocodilc Farm
P.O. Box 669
Cains, Qld 4{}70, AUSTRALIA

Mau.icio Ospira.Duque
CaIc 11" No. 4-fi
Ncil€, Huila COLOMBIA

,osc Albcno Ottenyalder
200106/, Researcl, &
Co[s€nratiotr
Parquc ZooL Nacio@l
Apto. 2449, Sarto DomiDgo
DOMIMCAN REPUBLIC

SidB Papoutsalcis
Atlcla L"eathci
t:2,'lowf'r AvE-
Wddc'icL, NJ 0./463, U.S!A,.

Algela Parket
GPO Box&l
CairD6,A70 Qld
AUSTRALIA

G.O. Parott
P.O. Box 892
Bushtl€|l FL 3513, U.S.A-

Cd5!i[a de Paz
Criadero dc Caiman€s Moms
Casilla No 44
TriDida4 Bed, BOLMTC,

Dr. H. FraDHin Pcrcival
Coop. Frsh & Wildlifc

Rescarc[ Uoit
l17 N-Z Haq Univ. Florida
Gailcsvi[q FL 326U" U.SA

n|l



CLr rs scott Pfafr
Rirubanls zoological Part
P.O. Box m
Colu,rbia SC 29204 U.S..d

Jorg! Pic6!
P.O.Bat3U7
Arlirgtoq vA 20G3at, UsA

Jobn Piri.ertotr
9944 Mrzcll Rd-
M''afh city, FL 342 

" 
Us3.

A"c. (Iory) Poolcy
P.O. Box 295
Scottburgb
4180 Natal SOUTH AFRJCA

Kurt Prciss
2121 N, Bayshorr Dr.
Apt 8r9
Miani FL a}(}7, U.s3-

che Ouabo
criadcros dr CaiEarcs Moro6
Casilla 44
Tririda4 Bcli
BOLIVL{

Carlo6 Ranircz
P.O.Bdfi446
El Dorado
PanaDa City, PANAMA

Widodo S. R.aodo
For6t Protcdio!
INDONESIA

SbloEi Rarot
Clal Ctocodilc FarEs
475 5th Avc! 23rd Floor
Ncw Yorlg l.[Y m17, U.S-d

Dr, RJ, Rao
School of studie in zoologf
Jimji Udv, vidt'd !(har
c{,elio.474 011" MJ" INDIA

Rolctr Raz
Aisocrdc Crocodilc Projcd
Ca[. YaI! QL k6 Mara.a3
Scctor SarFRoma!
CaracaE VENEZUEIA

Gcorgc Hcrrhuc Rebclo
Dcp3o dc Erologia - INPA
Caita Podtal 47E
69.0fl ) Maraur, Amazooas,
BNAZL

Migrcl Rcy
CzIbn, #?44
Bogott, COITOMBIA

Gabricl Rcy
Calbn, #u-n
Bogot4 COLOMBIA

Rooald W. RcFolds
Busch Gerdcg
P.O. box 9158
Tanpa FL 33674 U,S.A.

Evan Rueta
hodclta
P.O. Box95
Barranquil4 COIOMBIA

Kc&ct! c. Ricc
U7 N.Z Ha4 FL Coop. Unit
Unil€tsity of Florid,.
cairasvile, FL 326u" U.S..d

Erna,rto Ruiz nicbi
Eur6uchus, S..c..
Camiro Colmetrar,5
Mabg! AOA, SPAIN

Carlo6 RivcrcBla$o
Apartado 630[, Chacafto
Caracrs 106?-A, VENEZUEIA

Gillcs Robcrt
Agroindustda cl Babo, C..{.
Apaiado 7eb1
k Urbina 1dt+A
Caracas, VENEZUEIA

Carlo6 II. Rodriqucz Matos
Hato santa Luisa, C.q.
P.O. Box 64560
Caracas 106L4
VENEZTJEIA

Migucl .d Rodtiqu.z
Carrcta 9, #?+0q P. 9
Bogo(e, COLOMBIA

Iron Roitcr
Prod€lta
P.O. Bof 935
Ba]ra[qui[4 COITOMBIA

Dodd Rod€ro
SutaircdMarrg@€ Systemr
1221 Brictelt Avc5 9th Floor
Ltranti FL 3AI, USA

Chatlc.s A- Ro6s and Glory Ro*s
Ve'lr}'atr.Z.!n,lag,W]'3
National Murcur of Natural
Ifatdy
1ft! SL & CoDstihrion Av. tlw
Wa6hirgto4 D.C. 2860, U.SA.

Dr. Pcrran R6s
D€pt. Zoologf
UnivcBity of Floridra
cain€svilc, FL 32601, U,S-A"

Iv6n Rucda C.
P.O. Bd 9585
CsrtagED., COLOMBIA

R(Ecr Ru,e[
Ges€ Farns,Itrc.
4z)5 Daubert St.
Orlaado, FL 3286, USA

ltrrnoB Scarabin
PclB & SLios Expo.t Co.
A Croup Z Codpatry
I38 KratiDg Diirc
Bclc Cha3sc! LA 706t, U.SA.

Dorras Sctaefier
Div. I-ab Aninal Mcdicirc
lsu Vct Sclool
BatorRougc, LA 7086, U.S.A.

Natasha Schiscbakitr
Houstor zoo
1513 N Mccrego.
Houstor, TX 7(80, US.,A.

Ricardo Scfaalbach R.
Cr. 5 N 26t, A+O J8O7
Bogot , D-E. COLOMBIA

Dc[a M. Schulto
143 C Mordso.
catlati4 TN t/066, U.SA.



Tom sclulrz
Satr DGgo Zoo
SaD Diego, CA 9fl, U.s.{.

Jucrgptr Schurachci
SEa[ AriEal Clirical S{i
Boxh,JIIMHC
Udvcrsity of Flori&
Gaircsrilc, FL 3261G0006,
usL

Caroly! M. Scl(c.af
B.d/ad Coudy Encrsiotr Otrce
345 CoUcgr Avcouc
Drvi.:t FL33314 U.s]{.

An&{s E. Scijas
IJNELI,EZ
Mesa de Ca\acrr
Guanarc, VENEZUEIA

Alcjaddro Sc4ucra
I4ovcr, S.d
Av. Fraacirco dc Mi.alda
Erlit C-SJ.P
Piso t" O6c N1-10
I4oi€n Bolcita VENEZUEIA

Peiro Elias Sc4uera
Prado Dcl Ellc,Calc Margaita,
Ara B€lcs
Cancas, VENEZUEIA

D.. RaFoad F. Scwl
U Oaf Ridgc Drivr
PelhrD, AL 5124, US-A-

Elna Shclcy, Adnn!" tusL
TaDrqs Ltd.
P,O. Box 200
KiDgstotr ff, JAMAICA

D.. J. shicl4 vct. offi€.r
DcpsrtEed of Primary Industrics
P.O. Box 652
CairDr, aH 48ru, AUSTRALIA

Brucc M. shscdic&
Rcptilc Wo.ld I!c.
P,O.861099
Bowir, MD 2t15, U's.A-

Kayama Sinba
Itrtrtcrlard EJeort Co, Ld
A Group Z CoEpaay
P.O. Bor 4YB
Boroko, NCD, Port Moresby
PAPUA NEW GUINEA

Arc[ic Snith
Du!trcllor Alligatof Farm
14it6 SW HIShray ,{}4
Duucuoo, FL 32630, U.s.A.

Prof. G3- SEith
P.O. Box 414
Botta'3 IliU 3660
SOUTH AFRICA

Eeatruel SoLtrib Ma[ager
Ga! Shlrucl Crocodilc Fars
KibbuE Gan-Sbmucl
Mobilc Hdcr 38810
Ea&ra,ISRAEL

Brirt spcdcrr
Breadslcy Z.o
Noblc Aw.
Bridgcport, CN 06610, U.SA

Dr. MartA" Statod
Maiolald Eolditrgs Ird
P.O. Bor 196
Ilc, PAPUA NEW GUtrIEA

Jobn Stouy
Gfad Chedcr Aligator Farn
RL 1, Bq@B
G.a!d Ctcric., tA t0dl3, U.S:q"

Jarnc5 Stcarrt
262 Riwlsidc D..
Woodlar4 CA 95695, U,S-A"

ThoEas SwayDgham
S.C. Wildlifc & MariDc

Rcsourc.6
P.O. D.as,€r 190
Bolltcao, SC 29431, U's.,q-

Yoicti Talehara, Dir.
Horiuchi Tradirg Co. Ld
Sbiasho-Kaada Bldg 2dd Floor
No. 2-f {, Tsutasachq Kard.a
cbiyoda-Ku, Totyo, JAPAN

IIm Tadaracl
Ncw Yort Zoologicd Socicty
Wildlif€ Surviril Ccnr.r
Routc l" Bd 20?-2
Mid*ay, G.{ 3420, US-A"

Sadao Tambc
Kamlg'aErn-16
sugin6bi-Ku
Tol$o 167, JAPAN

Joba Thorbierlrrson
Ftodda Mu6curn of Natuftl
Hisrort
Mll6cum Road
Gaircsvilc, FL tnll U.S3.

Job! Ticdantr
900E Uda Maric Ct.
Fairfar, VA 2ZBl, USJc"

Ana Maafa Trelaicia
Rur Artur & Souza Marqtrs
*al
Morurbi CEP 05691
Sao Paulo, BRA.ZL

G€..8p Tuck€r ard Dala Tucter
114St Wlite Water Rd-
Bater, I.A 7t14 U.S-A.

Ytzo Ucli',aEa
PARACUAY

Eduardo Urocna
P.O. Bor 12258
Ceorgctowtr
GI'YANA

Nestor Urucria
P.O, Bd 12258
Gcoryctowr
GUYANA

Kcvir van Jaarsvcldt
P.O. Box 129
cbiredzi
ZMBABWE

Einar Vclasco
P.O, Box 6,945
El Dorado
PadaDa City, PANAMA



L! Vcrturia
P.O. Bd z)5
Darwi! 0801
AUSTRALIA

Luciano Mattins vcrdade
cIzBAS//ESAUI/USP
CxP (B, CEP 13.4@
Pitacicabo, SP, BRAZL

Baian V€f,lon
Maidald Holdiryi Ptt'. I,td.
P,O. Bd 196
kc, PAPUA NEW GtnNEA

Jurn Mlalb&Macirs
TRAFFIC (sud^ncrica)
Carlo6 Rorlo 1496/301
Montcvidco
URUGUAY

E icla Vilasran
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AN II{VESTIGATION OT'THE ONTOGENY OF THE MIJIJ,ERIAN DUCT REGRESS;OR AS
WELL AS TIIE SENSIIVE PERIOD IN THE AMERTCAN ALLIGATOR

Hardct B. Austin
Dcpartm€ft of olog' ad Physiolo&f,
Uni&rsity of Wyoning



lr rf,vaStlcxlroll oP ttrB olllocElty oF lllE llltt r.ERrlll DUcl nBda390n
lS rrELfr Ag tHB gBtlStllvB PERTOD lx ltlB lllaBfcAlf ILLIGAToR. nalrlet
E! Austrn, Dept. of zooloEy and Phl.sloloEy, unlvclelty of 9fyonl ng

Tlrc nullc!lan ductr raglcs! ln nolt nalc vcltebrates a!u!lnE
.nbll.ogcnesls. In Dalur|alg and bl,lds, legresslon results fron the
actlons of thc t.rt icuLat glycop!oteln, nuLler lan-lnhlblt lng
subr tance (X Ig) .  H IS ls  p !oduced i roD thc  t18e o f  tes t l cu la r
dlffalentlatlon untl l rcxual natulltyi howcvc!, the nullellan alucts
a la  on ly  caPabLc o f  rccPgnd lng  duElng  a  b r le f  Par lod  o f
dcvelopn.nt, th. nccnsltlvc pc!Iodn. UnfortqnatGly, l l tt1e ls
known about  lag lcss ion  ln  o thcr  ver teb la tes ,  ho ievcr ,  tes t l cu la l
grafts floE r0a1e hatchllng alltgatorr are able to lnduc. lrolnal
Dul,lerlan-duct !Qgrqsslon when lnplanted ln castraled fenale
hatch l lngs  (aus t ln ,  19891.  Fu l thc lnore ,  the  adn ln la t !a t lon  o f
tes toc tc ron .  do .s  no t  lnduc .  rcg lccc lon i  th . ! . fo lc ,  [q I le ! ian-duc t
leErc!8lon ln th. all,tgato! aPp.arg to bc cauacai by soDc othe!
te r t l cu la r  sub . tancc ,  posc lb ly  an  HIs -1 Ik .  oo leeu l€ .  In  th le
expe!imcnt, qast!ated fetnalc hatchllnqc tere lBplanteal vrith te5tia
grafts f!or! both hatchlInE and yQa!IIng nalqr to dctclnlne whcthe!
thc lcaterro! Is stl l l  Ploduccal by thc tertca of yearl ' lngs. tn
add l t lon ,  yea !1 !ng  fena l .s  ! l ca tv .d  te3 t ls  tnP lan te  f ron  bo th
hatchliog anal yeall lng nales to tletctnlne whethcr the nuLlcllan
ducts a!€ stl1l, capable of r.sgondlng to the reglesso! at ona y.al
ot aEc. Both hatchllnE and yea!1lnE t!8t.t causcd son€ regresglon
of tha ducts Indlcatlng that thc !eg!G3!to! l9 groduccd tor an
cxtendad p.riod ol t loa aftcr hatchlng. In the yea!11n9 fenaleg,
hotev.!, thc test13 glaf,ts b€canc hypcrtrophled and lost thcll
typlcal testlcula! Dolphology. Tltelefolc, lt l tac not poasLbLc to
deta ln lne  thc  on togeny o f  thc  aens t t l vc  Pcr lod  ln  thc  a l l lga to ! .



SEX RATIO OF AFRICA}T DWA-IIF CROCODILES
(Otuohervt tetatpit COPE 1fit\

EXPIOITED FOR FOOD IN CONGO

Olivier BEHRA
kboratoirc dc.i Reptilcs ct Amphibiers
Musclrm N&io[,l dTlistoirc Nao&Uc

5 ru. Cuvier, 75 005 Paris
Fratrcc

INTRODUCTION

_ Dudrg a study or crocodiles i! thc Congo I foud in soEc captucd crocodilcs abou awo
Ealcs for orc fcDalc. War thaf sex ratio thc samc il thc c,ild o, ras f duc to specinclr-olg
tecbniqucs or othcr factoE ?

n bar bca! s[owr that thc s€x ratio of soec crocodilc populatiors averases 0j0 (COTT
196'1. grlers nieht difrcr up to 033 (HUTTON 1980), wirl a]emale prcdooiniacc in tlis ese .
Bcside, ir bas bccr wcl &mo.st.ted that the temperat*c of incubati;d erffts an inlluence on rne sex
detc.diDatioD of thc hatchlitrgs (WEBB et aI A8n.

. I! thc qdld tcopcraturc va;atio$, ald po6sibly ot!€i fadorg Eight ajso afiect thc
developmed of cEbryo6 GruTION 1936). Thercforc it b noa €asy to gi; a ful accourt of thc factors
rtrljucro|lg a s.a ratio, panio arly corcemiDg a spccies lile Ostzolaemu, rcazspis, the biolos, of which
is still vert poorly l(lox/D-

Ia vies of thfu lact of iDforDatio4 the foloqiry simplc obs€iearior mig[r be of soEc interesr
tof tutEe rcscarch on thctlolog, of the spccies in Coryo, espccialy c.oc€rniry the impad of tbe
cr9rolauor on ttc latural popujation-

STIJDYARE.fu

Th! tso nair flwial aEs wicrc ttc crocodilcs arc usually collected for thc Eeat uacte are thc
^Oban$/ RivT an9- thc Sargha Riwr alorg wi& thc Co.go Rivcr; hto *hich thc rwo previoE ones
|g.^}c T1" -89-." *a b aloDg tte shores &oE r-hc Oubargui aad r-hc Cougo iron Impfondo
(1" 3' Nonh lat. tT 5? Ea3t lotrg.) ro Mo6sala (f l0 Sourh tar. tE" Z Easr loDg:j.

Thc 6ocodilc6 arc &cP! alivc il snall villagcs scattcrcd aloDg rhc shorc, ard brouahr ir
pnogua3 aboad two largc craft passirg e3ch oDcc cricry fortnighr duriag ttc high watcr seison Thc
boat-goes to Brazavillq rlc capitat whcrr the pcople in possessior of crocodiles sell theE or €at t[eE
witliD tlc faEily cirdc.

. - Thir study ody corccmed thc Oubargui ald lhc Coogo Riven from lmpfondo to Mossala itr
ttc p€liod bcts€€tr ltre tTrl ad thc tgtt of JuIy.



METHODS

Witi thc hclp of two Congolesc vy'ater and Forest agc E all tie crocodilas cooiog ooboard
c,crc 6rst located or arival, thcr ncaorc4 aad scrd by manual mcars at the cloaca (Braz.itis 1986)
(a proccdurc *hich ras easy siac! all snioala wrrc adulh). Thc crocodilcs tr€rc c,€ighcd with a
prccisiotr of 05 tg.

RESTJLTS

llB Oteolaaws teiaryis c&Ic coudcd but it wBs only po6srblc to Deasurc and scx 50 of
t[cD" A dcar prcdomhaftc of males vras ohnenc4 lhc srr iatio bcilg 036 (32 nalcsr 18 fetnalcs),

tho malcs had a! avErag. total lcDgth oI125,6 (d (tnat 1!t cor, mitr. 91 co, sd 1291) ad
aa arcragc vrcighr of 835 kg (Ina! 15J fg nirt. 25 lg; sd 293).

Tho fcmale,r had a! avcragc total lcrgtt of flEa (n (dar 1:}7 cro, mi!- 101co, sd 926) ad
an $eragc crcight of 6J kg (nax, 11 L& Bi!. 35 kg; sd 1.9t.

10 Dales of thc 32 Dcasured showcd iniuric6 du! to 6ght! and had soEetime,s up to half of
thcn tail (l sFciEcr) or an cdtirc leg (2 sp.) 6i<i.& Tbc othcr itjutics bcing fiDgcrs (1sp.) ard part
of thc tail milsin& Tro femalcs also showrd iljurics; onc taviDg 2 6ng€is missing; and the other ole
talf of thc lo*!r jaw'

DISCUSSION

If thir rax ratio i5 rea.ly the samc i! tlc wild odc ca! ask himsell shy?

Until 6orc is tDowl about tfub,o'log of Otbol@nuts r.ltusptr, it wil b€ vcry dificult to
iote.p.€t thc l,at'gp nuEbcr of dalcs capturcd along thasc fiftt'. me Osteolszmus &a6Pis
populatioDs ir ccdral Atiaa do not
apparcady show sod scx ratio rtrwrd to*ard nale,s (BEHRA Frs. obs" 198,f1986).

ElEo if iDiurics Digbi suggcst largai coDccltratiods of mal€s bccause of thcir suppo6cd
aggrcssMt,,, qc realy don t a3 r€t lnol' wtat thc rcal sex ratio oI tlis population aloDg those nvers
digh Fcsibtv bc.

Sodc cfficicrt tuntiDg tcchdquas used locally (BEHRA h prcp) arc bas€d or thc aggrcssivc
rcspoorc of crocodilcs in tbcir bu.rows. Thcrcforc onc Eight ecll ast the quastion: i5it becausc males
atc morc nalulaly aggrcssi!€ that thcy arc captu€d morc easily thar females?

In Soutl Ancrica Palrorrcrur a4wraalr is morphologically rclatirely clo6€ ard has alnost thc
same habitat p.cfc.clcc as tta! of Ort rtaaN, ir A&ica. So it could also bc po6siblc that as *ith
PalaNaahls @c frab Eiay Bharc tciritory i! a soall sbcam rith Eary fcmales ard forc€ otlcr Eales
to inhabit largcr strcaos ad riiErs subjcd to iocal hutitrg ptcssurc by boat (MAGNUSSON p€rs.
coE.). MorclEr, it scrn! therc b a mov€metrt of populaliod which Bualty starts at thc erd of Jtre
whc! ttc ratcr ti& gocs up. Thc docodilcs mde from the main rivcrs into the forqst aad setdc ia
soall sa.cae& Ttcy arc norr calily capturci it the forcst and thc h$rtiDg seasoo last arcurd 4
Eodt\ urd thc cDd of Noffib€r. Doca thfu oov€Dena of populatioa conccra both malcs aad fcoales
af thc ramc time? Thb miglt bc alt othcr asFd sonh studyir&



CONCLUSION

It has bcc! estirnatcd (BEHRA 1987) ttat duriDg thc aaaual four montbs of cploitatioo aloag
ahc Oubotrgui, Sangha and Caago, furut3:N Osuola.n8 t?tzgtr rEr. browht on tic martct for
food Thcrc L no doubt that tberc b an in('casc in tb fuaadfot Otteola.tnus ncat (BEHRA 1988).
So cv€tr it wc cotrlid€i that thc Lilirg of Ealas is uualy of lc!6 importancc thatr thc Lillitrg of female!
i! a crocodil,c populatioD, it could bc of great irtcre* to sody thcsc populatioDs.s quiclly as pocsiblc.
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IMPACT OF LEGAL PROTECIION
ON CROCODILES IN MADAGASCAR

OSEHRA

c\o F"\O. Rep.
BP 3971 AdtaDaMrirc

MADAGASCAR

htrodu.tioE

- _ - At tbc bcgbaing of tlc ccntury socodilcs (Cncodyfus , oilrts) wf/.e considcred verEin in
Madagasc.r. Thcir co6Ee.cial crq'loitation ir the 195Os wEs coDsidera6le. Ttc first conscrvauoa
mcaduc ba3 bcr! ilterlatio[al ir tlt5 ard aEcnded in 1985 a,rd 198g, It's irtcresting to aotc thc
impaat thasc Ecasor6 had od cfic.tirE coDs€rvatior of the aocodiles.

Method6i

Thc legal tcr published silc€ the cDd ofthc 19th century have bcea rcviewed. To determine
their iEf'ad o! thc- crocoditc populatioas, the hiltorical erclutioo of thcsc lopulatioDs has b€en
anaDzcd._ Thfu br6 bc€u donc ftom old publishcd papcrs, custoE da(a oD c.drtatioD, discussioos with
p€.plc eifh rclchnt lcMrledgc, aad fna.lly ftom aulyses of thc current situation in tle ficlc

Results ard dis6{a6ior.

During colodal rulc aocodiler rcIr corsidr&d vE min ad at th€ eDd of the 19th ccnluw
thc Frcrch autboriti.s oficcd a boung fo. tho dqst ction ofcrocodilqs ard th€ir eggs, par: Eorc eggsqrrc coucdrd tba! thc a io.itica could afiord payirg boutrty or ard thc systes w;-dis.! inue4
Con$€rcirl cNqloitatio! startcd ir thc $a),s. E4loitation rcached a pcat h tle late 194Os but
contilucd wcll inro thc 19Oc Duriag tnir pcriod the Ualagasy Goecmdcnt forEalized the sfatus of
thc crocodilr a5 vrmin i! tbc lcgidado! in ll)6fl

By llrr0 €xploitatiotr had .ucb aD impact lhan oftal@s 6on tf,c wild werc less than 1% of tle
lcvclsb thclafc fortics. Ir 19?5 Madagascar ratifed the Wastilgto! Codvcntioo (CnES), whic!
conridcrcd.d€ lilc aocodib (C,eodlhts nilotitttt) I threatcncd aa4 conscqueotly prohibited
sF.iEcrs in x,orld Eadc.

HoD/Evcr thc 'nif,'l. status remaincd un .lrercd within Oral evide[ce storgly
:oSC.* tbrt po-p-uLtiols quicl'ly recovcrcd ftod 195. By 1985 populatioD! r,€re thriviag though far
fron their lsd in earlicr timcs but ctrough to po6c rcal problenr io humaa populationJ Herc wc note
that the fad tbat guns ard hook c/rrr rot obriitrablc ar tlat tiDc ccrtaiEly piayed no snall pan h this



I! 19&5Madrg car lras alowedby CITES a quota of m sEDs for ergort. B€tc,€ca 1986
and 1989 thc ouobcr of admals adurlv ldlcd tr ldci thc origi[al quota by Eorc tlan 6!'c tiEcs.
Thc quota carried no size rc,rrrictiotr ard largc numbcr of rcproducivc animals werr killed to thc
detriDe ofti€ wild populatioa h 198E tbr intcrtral legisl,atio! vE6 altc.cd to gir& thc qo€odilc a
degrcc ofprotcation a6 a gamc aninal Hwcvcr thasc stcF iladcquatc to satisry thc parties to CITES
and at the 1990 mcctilg ro fuihcr eild $rota wa! alored.

Durirg botl p.dio& that docodilc eeloitatiod *a! eloud in Madagas€t, crocodiles ha!€
bccn ovcrharsted aad sedously deplcacd. Tha obiviou! itf€reocc ir that comnadal crploitatiod for
eryort ofslirs shoutd bc avoidcd ir ordrr to conscrie docodil€s. But this is oErsidplirtic and dight
cvcn bc counterproducirc, Evctr il no cryo.t6 arc all@Ed tleir exists a lively local natket Oat has
orpardad 6incc 194, artd wiic.h rculd easu.r tta cortinuatioo ofcNqloitatio!. Evea with a &tcrmiacd
wildlifc D€partdcat tbis local Earkct is ltry di6o t to coDtrol aDd it is uDlilcly that thc local tradc
coufd bc atoppcd. In a,ty casc local pcoplc stil couitcr that crocodilc,r should bc ererEinatcd
bccausc crlca though crocodilc populatioG havc dc.linci, huma! populatiola hrvc drasatically
incrcascd aad conllicr rcnah at a bigh lcvEl

l\rbilr huEan! atrd thcir livcstoct arc beiry ki cd by cocodilcs, it ir rot possible to ast them
to li!€ lriti the aniDal bccausc of his .rological or cstietic ralue! Th3 wildlifc Dcpathc bccaurc of
lacl of oatcdal rcsourcli ir hard Fcsscd erca to ma[agc Natiolal Pa*s, c&ctc therc are b any c.5€
f€v (iocodiLJ So obvioDsly le8al prorcdioo wil oot stop tho pcople br€aliry ctocodile's cggr ard
trying as had as pcsrblc !o til aI thc aocodilas. EiEn ir rctircd arcas wherc thcy mi8fu oot bc ablc
to till big rnihrl., thc ins€asing usc of sand bank alo[g water cdg! by fsterDeo o. .icc qttii'ators
will drirc brccding feoales away Aoo good dastiDg sitar.

I crricsr l'it! peoplc who hare had relatiics killcd by Gocodilg and who have petitiotr tie
gor€n|tnc.nt to cxterEinatc thcm, havc indicated quitc clcart tlat they eould b€ more tol€tatl if they
could bctrcft ecoaodicalt fron *iLd csocodil€s.

whilc cotrtiluilg to discouagc thc tiling of wild ardEal6 pcoplc can bc givcr an ittercst itr
prascning crocodilcs through tho captuc of Fobleo ariEals aad thc collertion of eggs fo. ruching.



T I  L  ETAi4 I  NE-  ZOLAC EPA14-AC EPROMAZ I  N  E .ANAESTHES IA  IN cR0c0-
DYLUS NILOTICUS ' / l | ITH REGARD TO THE RESPIRATORYAND CARDIO-

VASC ULAR S YSTEI4S

Chi rurg ische Veter inerk l in ik  der  Justus-L ieb ig-
un ivers i te t ,  Frankfur ter  St r .  108,  6300 GieRen,
Federa I  Republ ic  o f  Gernany

Eaobab Far rn  L td ,  P0-Box81995,  I t tombasa  Kenya

25 ranched crocod i les  (c rocody lus  n i lo t icus ;  body weight
2  -  40,5  kg,  J  SD 10,6 :8 ,8  kg)  o f  the Baobab-Farn in
I t ' lombasa,  Kenya were anaesthet ized wi th  a  combinat ion o f  the
anaesthet ics  t i le tamine-zo lacepam (Zo le t i lR ,  5  -  t0  mg/kg
bodyweight )  and acepromazine (Vet ranqu i lR,  i  ng /kg oooy-
ve ight ) .  The in jec t ion ldas per forned I  l j l  a t  the  base o f  the
ta i l  us ing a  b lor {p ipe.  To acce lera te  the nuscu lar  resorp-
t ion  50 I .U.  o f  hya luron idase per  an ina l  were added to  the
in jec t ion.  The invest igat ions were cdr r ied out  in  August
1989 a t  an env i ronnenta l  tenperature  between 25,7  !  2 ,g"C
(22,2  -  31 ,9 .  C)  .

The qua l i ty  o f  anaesthes ia  was checked us ing muscu lar
re laxat ion,  r igh t ing re f lex  ( to lerance o f  dorsa l  recum-
bancy) ,  b i t ing  ac t iv i ty ,  avo id ing react ions (a f ter  pa in fu l
s t inu la t ion  o f  the toes,  na i l  bed or  in terd ig i ta l  i i ssues)
pa lpebra l  and cornea l  re f lexes ( f igure) .  I t  was found that
whereas 5  -  6  ng t i  I  e tan i  ne-zo I  acepam I  ead to  a  moderate ,
7 ,5  mg cause a  moderate  to  deep and 10 mg/kg b .w.  a  deep
sedat  i  on .

Tab le

K .H.  Bona th* ,  R .D.  Ha l  l e r " * ,  . t .  Bona th ,  D .  Ame I  ang

shows the  e f fec ts  o f  7 .5  resp .  10  ng  t i l e tamine-
zo lacepan on card iovascu lar  and resp i ra tory  parameters  o f
a  se lec ted number  o f  an ina ls .  The s ign i f icant  changes o f
the card iovascu lar  and resp i ra tory  funct ions have on ly



min ina l  impor tance f ron a  medica l  po in t  o f  v ie l r .  The in -
creased hear t  ra te  is  due to  the spec i f ic  pharmacolog ica l

in f luence o f  t  i  I  e  t  a  m i  n  e  -  z  o  I  a  z  e  p  a  m ,  wh ich has a  pos i t ive ly
inot rop ic  e f fec t  on the cont rac t i l i t y  o f  the hear t
rnusc le ;  fu r thermore hear t  ra te  is  increased by the r ise
in  env i ronmenta l  temperature .  The s ign i f icant  depress ion
of  resp i ra tory  ra te  is  a  typ ica l  consequence o f  anaesthe-
s ia ,  but  c l in ica ly  re levant  on ly  in  an ina l  pat ients  w i th
resp i ra tory  or  c i rcu la tory  d iseases and/or  i f  combined
wi th  a  dras t ic  reduct ion o f  the oxygen satura t ion over  a
longer  per iod o f  t ine .  The e  I  e  c  t  r  o  c  a  r  d  i  o  g  r  a  m s  per fo  rmed on
3 an imals  o f  every  dosage-group showed no ind icat ion o f
changes due to  anaesthes ia .

Metabo l  ism and excre t ion o f  the anaesthet ics  are  on ly
poss ib le  in  an opt imat  ray  in  the env i ronmenta l  tenpera-
tures  pre fered by  the crocod i le  (Bonath  1977,  1979) .  Ihe
an imals  shou ld  there fore  be keot  a t  a  temDerature  between
29 and 31 degrees cent ig rade dur ing anaes ihes ia  recovery .
Dur ing anaesthes ia ,  the env i ronmenta l  temperature  must
never  be lower  than 26 degrees;  in  th is  case,  the e l i -
minat ion o f  the anaesthet ics  is  l iB i ted in  the crocod i le ,
so that  anaesthes ia  is  pro longed unnecessar i ly  and the
danger  o f  death  du r i  ng  anaesthes i  a  ex is ts .

Ref lex funct ion is  impai red cons iderab ly  or  not  ex is tent .
changes in  resp i ra tory  dnd card iovascu lar  funct ions do
not  have c l in ica l  consequences in  hea l thy  crocod i les .  Th is
means that  a  t i le tan ine-zo laceDam-aceDromazine anaesthes ia
pern i ts  the safe  execut ion o f  fa rmtechn ica l  t reatments  and
animal  husbandry  for  man and an imals  as  wel l  as  smal le r
pa in fu l  ve ter inary  procedures.  I t  can be used as  a  pre-

ned icat ion for  mo|"e  pa in fu l  surg ica l  procedLres which can
be supp lemented wi th  loca l  anaesthes ia  or  in tubat ion and
inha la t ion anaesthes ia .
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In f luence o f  t i  I  e  t  a  m i  n  e  -  z  o  I  a  t  e  p  a  n  /  a  c  e  p  r  o  m a z  i  n  e
anaesthes ia  on hear t -  (HR) ,  resp i ra tory  ra te  (RR)
per  n inute  and oxygene satura t ion o f  the b lood
(S0r)  o f  c rocody lus  n i lo t icus .  'C BT = 'C body
temoerature .  In  Darenthes is  nunber  o f  an imals .
Min  post  in j .  =  n inutes  a f ter  i  n  j  e  c  t  i  o  n  .  S  t  u  d  e  n  t  '  s
t - tes t  fo r  independent  samples:  *  =  s ign i f icance
< 0 ,05,  r *  =  s ign i f icance < 0 ,01

Figure :  Qual  i ty  o f  t  i  I  e  t  a  n  i  n  e  -  z  o  I  a  z  e  p  a  n  /  a  c  e  p  r  o  m a z  i  n  e  -  a  n  -

aesthes ia  (10/1 ,0  mglkg b .w. )  in  c rocody lus  n i -
lo t icus ,  judged by musc le  re laxat ion,  re f lexes
and b i t ing  ac t iv i t ies .

(+)
(t)

( : )

( - )

bi t ing  ac t iv i ty ,  re f lex  unchanged
musc le  tens ion,  re f lexes,  b i t ing  ac t iv i t ies
pa r t  l y  reduced
severe I  y  reduced
no musc le  tens ion or  b i l ing  ac t iv i t ies
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THE INFLUENCE OF GALLAMINE ON I  I I  11  O B  I  L  I  S  A  T  I  O  N . CARDIOVAS-
CULAR AND RESPIRATORY PARAI4ETERS OF CROCODYLUS NILOTICUS

K.  H .  Bona th , I .  Bona th* ,  n .D .  Ha l le r * * ,  D .  Ane lang

rences ,  and had a  dura t  i  on  o f  90 to  295 minutes .

Chi rurg ische Veter lnArk l in ik  der  Justus-L ieb ig-
Univers i tA t ,  Frankfur ter  St r .  108,  6300 c ieRen,
Federa I  Republ ic  o f  cernany

Eaobab Farn L td ,  P0-Box 81995,  t tombasa Kenya

14 Crocody lus  n i lo t icus  (body weight  27 to  58,5  kg,  M 1
SD = 35,6  J  g ,O t<g;  l1  na le ,  3  femate)  l i v ing in  pens and
under  f ree range cond i t ions on the Baobab-Farm,  l tombasa,
Kenya,  rere  innob i l i sed y i th  0 ,5  -  0 ,6  mq/kq b .v / .  o f  the
neuronuscu lar  b lock ing agent  ga l lamine t r i th iod ide I14 in
the base o f  the ta i  I ,  us ing a  b loyp ipe.  To acce lera te  the
nuscu lar  resorp t ion,  50 I .U.  hya luron idase per  an lna l  were
added to  the in jec t ion.

The poss ib i l i t ies  for  sa fe  hand l ing o f  the an imals  were
judged accord ing to  the dura t ion o f  immobi l i sa t ion,  musc le
re laxat ion and b i t ing  ac t iv i ty .  The musc le  re laxat ion was
ach ieved a f ter  l5  to  30 minutes .  w i th  ind iv idua l  d i f fe -

excep-
t iona l ly  up to  450 minutes .  0ur ing the examinat ion per iod,
spontaneous or  occas iona l  s lugg ish weak movenents  due to
exper imenta l  min ipu la t ions were seen.  B i t ing  ac t iv i ty
ceased 8  to  15 m i  nutes  a f ter  the in jec t ion and l {as  dbsent
for  the dura t ion o f  musc le  re laxat ion.

In  se lec ted an imals  the in f luence o f  ga l lamine on card io-
vascu lar  and resp i ra tory  funct ions was s tud ied ( tab le) .
Hear t  ra te ,  resp i ra tory  ra te ,  and oxygen satura t ion
denonst ra te ,  that  the in f luence o f  the immobi l i sa t ion wi th
ga l lamine on the v i ta l  funct ions o f  c rocody lus  n i lo t icus



i s  neg l ig ib le  f rom a veter inary  po in t  o f  v iev i .  The res-
p i ra tory  ra te  was s ign i f icant ly  depressed,  but  th is  ls  a
react ion r /h ich  can be a t t r ibu ted to  ga l lan ine as  the mus-
c les  used in  resp i ra t ion  are  a lso  sub jec t  to  the neuro-
muscu lar  b lock ing.  Ho{evef ,  the  oxygen satura t ion was
not  in f luenced;  the reasons for  th is  phenonenon have not  ye t
been found.  The resp i ra tory  spec ia l i t ies  o f  a  spec ies
adapted to  longer  d iv ing,  as  wel l  as  changes in  the neta-
bo l ism in  c rocod i les  immobi l i sed y i th  ga l . lamine lead ing
t0  a  decrease o f  the need for  oxygen have been suggested.

0 20-
1 ) 7

r  1 4 7 \  u  1

t ( r ? i  \  7 (  o

40 50
8,6(  e  )  32,9
1,0(7)*  1 ,6
10,2(7)  79,8
0,7  27,1

70

6,6  (8  )
1 ,1 (7 )

6 (8 )

1 ,6

m-lm nin.post.lrE
31 ,2  !  7 ,4 (11)

2 ,6  t  1  ,2 (7 )
78 ,4  :  4 ,9 (  9  )
263  !  1 ,4

HR

RR 3 ,9

%02 76,3

BT

t
:

:
+

+
+

+

l
+

Table :  In f luence o f  ga l lan ine on hear t - (HR) ,  resp i ra tory
ra te  (RR)  per  n inute  and oxygene satura t ion o f  the b lood
(%02)  o f  c rocody lus  n i lo t icus .  BT = oC body temperature .
In  parenthes is  number  o f  an ina ls .  l '1 in .  post .  in j .  =  minu-
tes  a f ter  in jec t ion.  Student 's  t - tes t  fo | "  independent  sa |n-
p les ,  *  =  s ign i f icance < 0 ,05,  * *  =  s ign i f icance < 0 ,01.
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BRISBIN.l

ABSTRACT

Nineteen youag American alligators (Allieator E!EdSS!!p!9!giE) wele

successfully maiutained for a period of40 mouths following hatching, on a diet

consisting exclusively of a commercially prepared dry fomulated ratioq. This ratioa
was fonaulated to coatain a minimun of 48.0% crude protein, a miaimum of g.0% of

clude fat ald a maximum of2.5% crude fiber aud was readily accepted by the
alligaton after beiag nixed w.ith arr equal weight ofwater to form a tbick pasty

pellet€d crunble. Growth rate ofbody weight of ttre ratiotl.fed alligators dicl not

differ signilicaatl.y from that reported for captive alligators fed on standard diets of
meat ald fish, even ttrough the ratio!-f€d alligators were raised uDder less than

ideal conditions. As the alligators becane larger, feed wastage ittcreased as a resul.t

ofba&pling of uteaten food. A! importalt area for further research would be the

developneut ofless wasteful methods ofdelivering such formulated rations to larger

aninals. It shoul.d now be possible however to raise alligators on a diet consistiag

e:dusively ofa dry formulated ratioa whicb will be readily accept€d by the arimals

aad which will maiatair. them in a geBeral state of good health, over a length of time

su.6cient to attain Earket size.

L1
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INTRODUCTION

Increased ilterests in the commercial farmiog/ranching of crocodilians have
resulted in many advatrces i! techtiques for the maintenaace and reariag of tb.ese
animals iu captivity. Ar importaat componeat ofthis tecbnology has bee! advances
iu the area ofnutrition alld particularly the developmeat ofdry formulated rations
for use il the feeding ofcaptives. As has beel pointcd-out in previous studies (Stato!

and Edwards, 1987; Statoq 1988; Statoa et al., 1989;Staton et al., ia press a, b, c, d),
such foraulated rations offer maay adva[tages to the coD lercial farmer/ranche!.

These advaatages over staDdald diets ofmeat or fish iaclude greater conver ence,
reduced storage atrd haadling costs and particularly a greater ability to control the
nature atrd amounts of importa.dt dietary coustitueEts such as protein, fats, vita.:oins

a.nd various trace luhieats. To date however, most all ofthe studies describing the
performance ofcrocodilians fed these rations have dealt with animals ofa very
yo\urg age - usually less than one year. (Staton, 19gg; Staton et al., 1999; Staton et

al., ia press a, b, c, d).

This report describes the successful Eailrtenalce ofa group ofArnericao

aUigators (4r!liggl&! mississippieusis) ou a diet consisting erclusively of a dr5r

fonoulated ration, for a period of40 months followiag hatcbing. This time period is

ofa length that would approrimate or exceed that which would be required by most

comnercial fanaing operatious to raise alligators to a marketable size and also

extends acrcss the important age at which a growiag wildjuvenile alligator would

normally make a transition from a.n insecViavertebrate diet, to one cousisting

mostly oflarger vertebrate prey (Coulson aad llernandez. 1983).

18



BRISBIN-3

MATERIALS AND METHODS

The alligators used ia tJeis study were the same individuals which had been

us€d as hat hliDgs in previousiy published studies ofgrowth perfonnance under

various dieta4r regimes ofdry formulat€d rations (Staton, 19gg; Staton et al., in

press b, c, d). In the present study no attenpt waa made to differeatiate between ttre

difrerent dietary treahnents to rvhich individual alligators had beea erposed during

these earlier feeding trials. Most ofthese earlier trials were ofa relatively brief

duration (usually 10-20 weeks) relative to the length of t}te study reported here, aad

a number of the iadividuals were used ia more ttran one feeding trial alrd were thus

exposed to a variety ofcoatrolled variatious in dietary composition duriug this

period.

lhe alligators used iu this study were hatched from wild-l.aid eggs from

Iouisiana. Further details cotcerning the program from which these alligators were

produced have been provided by Joanea and McNease (19??). Additional

infornation concernilrg the coaditioDs under which the alligators were housed a-nd

raised duriag theL first year have also beer provided elsewhere (Statoa, 19gg).

Several weeks after conclusioa of th.e final formal feeding trial, 20 alligators were

tralsferred to the Aquatic Anima] Eousiug Facility of the Savanna-h River Ecology

laboratory (SREL) wbere they were housed for tlee duration ofthis study. One of

these aaimals was later eutha-uiz€d following injuries suffered during an aggressive

encouater with oue ofits larger pea-mates. No data froa this individual. have beerl

included ia the growth aaalyses reported here.
'While 

at tbe SREL, alligators were housed in tanks ofE, 5 a.ud l0 arimals each,

with ar attempt being made to house individuals of simila! size togetier in order to

miaimize the coasequences ofaggressive encounters durilg feeding. The holdiag

tanks provided floor space of 1.5 E2lirdividual. Water depths raaged from 0.23-0.31
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!r, alrd varied according to the size of the alligators. Tants were equipped witb.
woodea basking platforms occupying between g-2g% of the lloor surface aleas-

Each tan! was provided with a continual flow ofpartially preheated water,
Eith water tenperatures which varied seasonally between 22.0_2g.3 .C tbroughout
tbe study. Air t€mpelatures also varied seasonally as a result of an ittability to
completely heat or cool th€ building in which the animals were housed, especially
duriag the frrst year after the alligators arived at the SREL. Duriag this period air
t€Eperatu!€s were occasionally as high as 50.C and as low as lO.C in the building
depndiag on the season. DuriBg the last 19 months ofthe preselt study, il!.proved
temperature controls in the SREL housilg facility reduced variability in air
teltperatures to a raage ofabout l8-B?.C throughout the year. Translucent rooling
ofthe housing facility exposed all alligatorc to seasonally-varyiag photoperiods

typical ofthe latitude ofAiken, South Carolina.

Throughout their 8l-month ma.intenarce at the SREL, alligators were

maintained erclusively oa a dr;r formulated conmercial alligator ration (Burris

Feed Mills, Franklinton, Louisiaaa) which, accord.ing to the manufacturer,s

spedfrcations, contaiaed a minirnun of45.0qo crude proteia, a miuimum of g.07o

crude fat aad a maximum of 2.5% crude frber. Iagredients, also according to t.he
marufacturefs specilicatious, iacluded fish meal, blood meal, cora gluten meal,
hydrolyzed feather meal, dehulled soybean meal, grouad corn, wheat midd.liag:,

stabilized aaimal fal sal! calciu.rn carboBate, vitamin A supplemeut, D-activated
'hihal sterol, vitaniu B-12 supplement, vitamin E supplemeat, Riboflavin

supplemeut, choliae cbloride, aiacin, calciun pantothenate, vitani! B_6
supplement, ascorbic acid, biotia, meaadione sodium bisulfrte, sodium selenite,
femus sulfate, zinc oride, copper sulfate, mangalous oxide aad calcium iod.atc. This
dry feed was mixed with aa equal weight ofwater to produce a thick pasty pelleted

crumble. At the SREL, alligators were oflered this food every g-4 days (twic€ a week)
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tbroughout the warmer months iu 198? aad 1988 uatil, with decliuing photoperiod

arrd cooler air temperatures, the alligato.s stopped feeding. In 1gg9, feeding

frequencies were decreased to once every 7-10 days. Feeding activity geuerally

ceased between September-November aEd resumed again between Februarjr-March

each year, as air t€Eperatures waraed t,Le followiag spring

Moistened food was present€d in a flat hay which was placed on the bastiag

platforo in' the rnid-late a&ernoon, and left overaight, although alligators usually

emerged and bega! feeding almost immedi.tely. Amou!.ts offeed offered were

adrust€d as the alligators gr€w, to insur€ that an excess offeed would still be

available the lext morniag after the aaimals had stopped feediag- As will be

discussed later however, by tJre time that feeding activity ceased, much of the

uaeaten feed had been packed-down iato tbe tlay as a result of the alligators

crawliug over the feed a-Ed pr€ssing it dowr with their bodies. The feed was broke!-

up with tongs tbe following morning a.nd sone subsequelt feeding resumed on this
qumbled feed. Eventually however, tJris rebroken feed becane hard a-ud dried and

was !o longer accepted by tJre alligators, Aa a result, some ofthis rernaining feed

may not have actually been available to the aaimals aDd anouats offeed ofered

were tberefore increased in an effort to minimize this possibility.

Alligators were weighed aad measured during the period tbat they were used

iu earlier feediag Grials accordiag to the schedules aud procedures described by

Staton (1988) and Staton et al. (i! press, b, c, d). After their arrival at the SREL,

alligators were weighed appro:irnately 5 times betweea October-December, 1982

atrd 3 tines at 1-4 month intcrvals between January-July 1988. Begiaairg in July

1988, both weights ard t tal body lelgths were recorded at approrimately 8-month

ilt€rvals through Jaruary, 1990. At the SREL, body weights were recorded to the

uearest 0.1 kg with a halging spring scale, ard total body lengths were measured

from the tip ofthe saout to tlle tip of the tail t! the Eearest 0.1 cm- Data for growtJr in
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body weight were oaly available in sulficient quantity for quaatitative aaalysis for

1l individuals. Body length data from the first mooth alter hatching were oaly

available for 7 iadividuals, and this together with a lack ofbody leugth data between

1-2 years of age, resulted ia body length being presented and coopared with
pubushed literature values in only a qualitative fashion.

Growtb ia body weight was aaalyzed by staldard regression aaalyses (pROC

REG) ofSAS (1985). Regression statistics were used to evaluat€ the fit ofdata to

liaear, quadntic, lrr (weight) a'rrd ln (age)nn (wsig51; !r.t rs. Ajter selectiag the

most appropriate model, the growth of th,e ration-fed alligators was compared to that

ofother captive alligators raised oq staldard diets - usually consisting ofmeat

ald/or fish. The latte! data was ta&ea Fon that summarized by Brisbin (ia press)

aad iacludes date from the following sources: Arthur (1928), Ditnars (1936), Bothe
(1948), Brandt(1948), Palner (1952), Dowlingaad Brazaitis (1966), Coulson et al.
(1973) and (Joaaea et al. ( 1981). No differeaces due to sex were coosidered in any of

these analyses. Once the most appropriate r€gression model had been selected, the

PROC GLM aaalysis ofSAS (1985) was used to compare growth rates of lhe dietary

F€atnert groups, using the F-value for th.e itteraction of the treatment class x the

independent variable (age).

RESULTS

Th'e r$ults ofr€gressiou aualyses of data for glowtA i! body weight by the

alligators maiatained on the dry formulat€d ration ale presented in Table I and

Figure I, arrd growtl in total body length ofthe same alligators is preseated ia

Figure 2, in comparison to published data for captive alligators raised on statrdard

diets of meat a.nd/or fish. The h (weight)/ln (age) Eodel was selected as the most
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appropriate to alalyze for gowth i! body weight, with this seleciiotr being made on

the basis of R2 values (Table 1) and examinations of the magritudes aDd pattems of

residuals. Usiag this model, there was no signilicaat difference in the rate of growth

iu body weight of the alligators raised oa th.e formulated ration for 40 months, vs.

that ofalligators report€d ilr the lit€lature as being raised on staadard diets ofneat

or frsh for tJre same period of time (F = 1.12; df= 1,120; p = 0.29 ).

With the exception ofthe single alligator which was euthanized as a result of

injuries incured duriug a frght as aoted above, no mortalit5r was observed duriag

tbis study, aud all 19 iadividuals remaiaed ia a state ofgeaeral good health aud

vigor at the end ofthe 4o-!ro!th study period. With tbe erceptiou ofthe colder

riater mouths whea all alligators ceased feeding as temperatures decliaed in the

housiug facility, acceptance of the fonnulated ration, prepared and prese4ted as

desqibed above. was excellent

Whea eating the prepared ration, alligatprs often iqitially swallowed the filst

moutbfuls offood oa the baskiug platfonn while at the feediag tray. As the feeding

bout contiaued however, later mouthfuls of food would be chewed and swallowed

a-fter r€hrming to the water. This resulted in considerable waste and fouling of the

trate! as the feed teDded to break-apart aad disperse into the wat€r as a result of the

chewing action. In addition, feed on tb.e baskiag plaform teaded to be packed flat as

time progressed, by the actioa of the altgaton crawlilg back aled fortb over the

feeding tray as they le& q:rd reentered the water. A.lthough tJre alligators showed

considerable skill in usiug sideways bites with theirjaws to pick-up even single

pellets of the feed (which were ofcyUadrical fota, measuring apploximately 1.2 cm

ia diameter x 2.0 cIn in leagth), once the feed was uo longer in a pelletcd form and

had been packed flat into the feedilg tray, it seeDed to become unavailable to then -

again resulting in wastage, which was Ddltimized to solne extent by breakiD,g-up the

peckeddowa feed witJr tongs the following morning, as described above.
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Ia additior to the 4O-mouth-old alligators described above, the same dr5r
formulated ration, after being similady prepared and presented, was also readily
acccpted by a larger alligator which was housed in a separat€ tank in the same
housiag facility at the SREL. This larger alligator, which had bee!. used in a variety
ofother studies unrelat€d to the work reported here, had previously bee!. lra"intailed
on a diet oflreat altd lish. Starting in February 19g9 however, this larger alligator
was fed erclusively on the dry commercial ration. After 14 months on this ration,
this alligator weighed 28 kg aad measured l.g5 m in total leagth. The weighVlengtb
relationship ofthis alligator was sinilar (within 1.6 kglm) t! that which would have
beea predicted by a regressioa relationship preseated by Coulson et al. 0923) for
alligators ofthis size which were fed mariae fish aud were considered by these
authors to be in a "well-nourished state.. This suggests that the dry ration provid.ed

a! adequate di€t even for a.u alligator oftleis size. When feeding on the prepared

ratioa, this larger alugator showed sim ar behavior to tbat described above for the
maller animals. Evea this larger alligator was able to pick-up the pellets olfered,
albeit wittr some difliculty, by agaia usitrg a sideways action oftJre jaws.

DISCUSSION

The conditions under which tJre alligators used in this study were mailtained
were, ia mauy respects, much less than ideal in comparison to those cuneutly kaowo
to proEote ha-ifrum growth uader captive couditioas (e.g, Joaaen et al., 19g1).
This was particularly true with regard to tJre iaability to maiatain optimal air aad
water telrperatrres in the housing facility during Euch of the study - resultiag i!
the alligators ceasing to feed duriag the colder months. Nevertheless, none of these
deficiencies preveatcd the alligators maintained oa the drjr forqulated ratioa Foo
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glowitrg iIr body weight at t&e same rate as captive alligators fed staldald diets of

Eeat or fish. Alligators maiatained on the formulated ratiol remained il a geaeral

state ofvigor and good health for 40 months following hatching - a period of time

that would, uader most curreut conditiotrs ofcrocodilian husbandry, be sufficient to

produce ari'nals ofmarketable size. Moreover, the less tha.a adequate conditioas

uuder which the alligators were raised in this study would argue strottgty that the

glowth rates obsewed for these anioals should be considered minimal as compared

to those which could probably be produced uader more ideal bousiag conditioas -

particularly with regard to more adequat€ control of air ald water temperatures.

The feeding bebavior of the alligators used ia this study resulted i! two Eajor

sources of feed wastage: (1) dispersal offeed into the water as a result of the

alligators retunning to the water to chew aad swallow, and (2) packing the moisteaed

feed llat into ttre feeding tray as a result of the alligators crawling over it as they lett

and reeutered the water. Both ofthese sources ofwastage could probably be

sigailicantly reduced if sone form of water-resistant biBder could be incorporated

into the ration and./or if the feed could be extruded into some fonn of digestible casing

material such as that used il the production ofsausage. These would seem to be

fruidul areas for future resealch a'rrd technologlr development in this field.

Recenily, D. E. Burris (pers. comm.) provided uapublished data suggesting

that Anerical alligators on celtailr fanns in Louisia-aa were showing growth rates of

2.5 cuo./week and feed./gain weight conversion ratios of2.2:1, while also being raised

o! a diet composed erclusively ofa dr;r formulated ratiou coutaining 457o protein.

When combined with the results ofthe preseut study, these findiDgs suggest that the

techuology is now curently available to economically raise such alligators to market

size whjle feeding nothing other thau a dr5r comoercially-prepared ration.
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Table l. Regressio! ststistics for growth in body weight by Arnerican alligators fed a
dry fonnulated ration for 40 months following hatchiag, as compared to gmwth over
a comparable period of time for captive alligators fed conventional meat aad/or fish
diets.r

Growth
llodel,

Interceot (g)
Fonaulated Meat
Diet Diet

Slope (e/dav)
FoEulat€d Meat
Diet Diet

R2
Formulated Meat
Diet Diet

Liaear

Ln (weight)

Ln (weighV
h ("g")

Quadratic

3.69

0.00324

r.099

3.794

-0.000135

11.4

o.oo472

0.986

-6.424

0.02015

50.00

5.42

0.5?0

50.03

50.03

4.66

1.83

50.03

0.743

0.698

0.877

o.743

0.364

0.717

0.601

0.475

'Data set from-that cornpiled from th6 literature by Brisbin (in press) for captive alligators.'Growth dodels expressed in lhe form: weight = f {agE).llntercoXrt constmined to a hat hing w€ight of 5Og.'Coeficient for (6ge).
I Coeficient for (age),.

a)
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Figrue 1. Growth in body weight ofAnerican alligators ra.ised for 40 mouths
followiag hatching on a dry fonaulated ration, (opelr d.ia!onds), vs.
comparable growth data taken from the literature by Brisbin (in press)
for captive alligators Eised on staldard diets ofmeat a:rd lish (opea

squares).
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Figure 2. Total body lengths ofAmerican alligators raised for 40 months following

hatching, on a dry fonnulated ration (ope! diamonds), vs. a regression

for tbe fit ofa Richards growth model to data (N =?2) for captive

alugators raised on staadard diets ofmeat aad 6sh. Data and Richards

regression coefricients for the latter were ta-keu from Brisbin (in press).



POPUIATION SIZE, COMPOSITION, AND RECRUITMENT OF AI,GRICAN
ALI,IGATORS IN FRESHWATER MARSH

Dlrayne A. Carbonneau aad Roberc H. Chabreck
School of  Forestry,  Wil .dl i fe,  and Fisheries

Louislana State Universiry AgrlculturaL Cenrer
Baton Rouge, rA 70803 USA

Ab€!!,agl. --Aelial sutweys of alligacor nesrs on lacassine
National Wildlife RefuSe, Louisiana inaicared rhac there were 332
and 744 nests on che r€fuge in 1985 and 1997, respeccively.  A
s€.npre or 4/ nests tras exa-nined in 1985 and 63 nests were exax0ined
in 1987. The neao clurch size was 32.9 eggs. High rr ,arer in 1987
resulted ln rhe loss of 4.8r of rhe eggs. The ne;n nuober of
hatchl ings per nest nas 31.5. Adult  i i t tgaror" cornprisea 26.2r of
the alLigacor population on the lefuge. The sex ratio of adulc
al l igators ' , '€s 2.3:1.0 (dates co fen;1es).  The est i rnared
a1l1gator popularton on rhe refuge tn 198G r 'as 7,918 buc tn 1987
lc xras est i tnated ac t7,743. We esr inated that 8j .6t  of  rhe
hatchl ings were lost before they resched 1 year of age.

, ,  The decl lne, prorect ion, and recowery of the Anerican
alligaco! <Allj.gato! atssissippiensjs) bas raisea much public and
sclentific interest. Much of whac is now kno(.n abour rilis species
has beea learned si trce the 1950,s. Research in Louisiana has been
conalucted on aspeccs of nest ing biology (Joanen and McNease 1979)
and nesclnt ecology (Joanen 19b9).  fhose daca vere Iargely
derlved fron al l tgaror populacions in inrenoediare 1"" i  p ic
sal idi ty) and brachish (ca 8 ppc saLini ty) eoastal  marshes.
Ilorrever, such data serve as palanerets in population nodels rhac
are projecred on a starewide basis (Nichols et a1. l97G:5. Tavlor
and t leal  1984).  Freshwaler marsh consrirures 30.8g of Louisi ;na,s
coastal  Barsh area (Chabreck I97O:37) a d. harbors an esr irnated 34E
of the stale 's al l igaror populat ion o,tcNease and Joanen 197g).
Hotrever,  no infornaCion is avai lable on che producriv iEy of
al l igators in rhis habirac. The objecr ive oi  t t r is st tay was to
est ioace the size, conposit ion, and tecruirmenr of an ai f ieator
Populat ion in a freshwarer narsh.

fhe authors are grareful  for che assisrance of rhe U. S. Frsn
and Ui ldl l fe Servlce and rhe Loutsiana Deparrnenr of wi ldl i fe and
Fisheries in conducrlng the lnvest igar ion.

DESCRIPTION OF STUDY AREA

The study was conducted on the 12,869-ha lacassine Nat iodal
Wildlife Refuge (NWR) in souchlresrern Louisiana. The refuse



contalns a 5,478-ha freshwater inpoundment that is perroanently
f looded ard referred to as lacassine Poo1. A 941-ha intensive
study area rras established in racassine PooL. The i.ntensive study
ares rdas divided into 3 sect ions: north (320-ha),  niddle
( 3 5 5 - h a ) ,  a n d  s o u t h  ( 2 6 5 - h a ) .

SeLective cor0nelcial harvesting of alllgators was conducted
on che Refuge during the study and \ras resumed tn 1983 after 32
years of proceccion (Biolrn and Yakupzack 1983:27).  In thar
interie, Che population greatly increased and served as an
lnpoitanc source of aninals for reslocking trlchln Louisiana and
elsewhere.

Preclptcat lon const i tutes the onLy source of natel  sroted ia
hcasslne Poo1. Tte refuge receives epproxinately 144 co of
rainfall annual1y, :rnd excess nater in Lacasslne Pool is allowed
to escape over three spi l lways located along rhe eastern, l restern,
and northern levees.

l-acassine NVR lies wlthln the Mernentau Basin, a nan-nade
reservoir  fo!  stolage of i r r igat ion water.  Much of tbe warer used
for rice field lrrlgatlon in southsestern Loutslana is drarn from
the Uerxnentau Basid, and thls use causes ride veriatlon in tatet
levels outside of Lacassine PooI. The greater depth and
cootrolled level of wster in Che pool, conpared to the surloundlng
narsh on the lefuge outslde che pool, affords a wlder ranSe of
etwironnenlal  condlt lons inside the pool.  Vegerar ion is denser
outsLde the pool because the perlodlc drandolrn enhances glowch of

MEIHODS

Nest Survevs

Alllgator nests wele counted fton fixed-wlng aiicraft on 24
June 1985 and l0 July 1987. Sureeys l'ele florn in a Cessna 172
aircraft l'lth a pilo! aad tiro obs€rrers. The plane lras flo&'n at a
speed of 150 !.d^r and a hetghc of 50 n along north-south
transects 0.8 kD apart .  In both f l ights observer 1 sat on the
right side of che alrplane next co the pilot and helped navigare,
and obseree! 2 sa! on the left side of lhe aircraf! behind the
pilot. The seating arlangenent for the obselwers tras kept
coirstant.  A11 transeccs i rere fLown bet lreen 0900 and 1600 hrs. to
reduce pocent lal  problems of di f ferent iat ing al l igator nests fron
nuskla! (OndaCra zibetthicus) 1od8es and overlooking nests
codpletely during adverse Ltght condittons.

AlI tradsects l'ere 200 n wide and strip lridth delineacior l'as
achteved by placing tape nsrkers on the windows of the aircraft to



def ine the ouler boundaries of sr l ips IOO n wide on each slde.
These str lps l 'e le cal ibrared by f ty ing, at  an alr i rude of 50 n,
ove! a 200 d wide r lansect narked on rhe ground (Roberts 1986:14./ .
Navigation co rransecr endpoints was aided throush lhe use of
l,ORAl1l C navigarional equipnent. Endpoinr coordinales were taken
fron the same maps (1;24,000 scale) used fo! rransecr selecr ion
Map distol t ion of rhe lat i rudinal scale l 'as correcred by
ground- cruEhing along Earked sect ion l ines.

An attenpt rras nade co Locace all the nescs ilr the intensive
study a!ea, and each nest location was narked l,irh a nunbered
oetal po1e. Eggs l'ere renoved to dererrdine their conditlon alld
th6 nunber present. Cale was taken not ro rotate rhe eggs or
position thed dtfferently fron the ray rhey occulted in-ihe nesc.
Begirming on 22 Augusr 1985, rhe narked nests were vls ired weeklw
co detelbine hatching success.

On 20 JuIy 1987, aL1 al l igaror nests ! ,ere aaain locared and
Earked. on Ehe inrensive sEudy area by Ehe method previously
described. The nests l 'ere vis i ted in late LugusC, pr ior to
hatching, and rhe eggs nere examined to deceriine cieir condirion.
Eggs were classi f ted as ferr i le,  k i l led by f looding, or faulry.

Populatton Size. CornDosir ion and Rectui .nenr

The number of al l igators in lhe sludy area \das conpuEed by
the nethod developed by Chabreck (1957).  The Chabreck nettoa uses
a forDula that requires inforEarion on the nunber of alliearo!
nests ln the area plus inforDat lon on I  other faccors. Tie f i rsc
factor is the pelcentage of adulc al l igarors (aninals 1.g I !  and
Ionter) ln lhe popularlon. This was deteroined from niehr counE
dsts col lected in accordance uich chabreck (1967).  In i973. l
night count l ransecls (each 4.8 kxo long) were establ ished tn
lacassine PooI and 3 addit ional t ransects were esrabl ished ourstde
the pool.  The l ines were surveyed annual ly by refuge personnel
ano En€ cocal dlstance sutweyed q,as 23.3 kn.

- The s€cond factor required for the forr0ula is the percentage
of adult feoales in the population. fhts information was
decernined fron alllgaror harvest data from rhe refuse. The rhird
faccor is the percencage of adul!  fenales nescine. iara for thrs
factor t  ere derived fron Chabreck (1967),  Joanen and McNease
( 1 9 7 8 ) ,  a n d  K i n l e i  e r  a l  ( 1 9 8 7 : 1 7 ) .

Reclultnent lras determined flom the data gathered on lhe
nunber of nest ing fenales, lhe proport ion of nists producing
young, and observed enbryonic mortali.cy.

v



RESUTTS AND

Populat ion Size

The nunber of alligacors in
l,acassine NIIR was estirnated using
C h a b r e c k  ( 1 9 6 7 ) .

DISCUSSION

the pre-hatchtng popuLat ion on
the proced{rre developed by

Percent Adult Alliqators ln rhe Popularlon. During ntghc
coudts on Lacassin€ NIIR, alligators obsefied were lisred by size
classes; and fron 1973-1985 (excLuding 1978),  684 al t igarots weie
observed in Lacasslne Pool aad 1,235 were obselved outside the
pool.  Id Lacassine Poo1, 28.81 of the al l lgarors were adults and
oucside the pool adults represenred 25.5t of  rhe populat ion. nre
conblned results fron night counts ln both areas indicate thar
adults cornprlsed 25.7t of  che alLigacor popular ion on l-acassine
NWR. Chabreck (1957) reporred chat 15.8C of lhe al l igarors in a
s€. lple on Rockefel le!  Refuge were adults.  WiLkinson (1985:100)
found adulcs codprised 25.3t of  a sa.nple in Sourh Carol ina. A
vari .6ty of techniques nere used by Wilk inson (1985:99) ro obrair t
hls adult to juv€nt1e rario because he felt thac nlght counls
aLone olght result i.n an urrder representatlon of snall alltgarors.

lJoodrard aod Marion (1978) leporred thar atl alligato! size
classes n6re readily obsereed in late May and early June and rhar
nlght counts should be nBde at thac tine. Nighc counts at
kcassine NIJR \rere usually conducted in late Juoe, afrer rhe
fedales had. slarted nesling, and nay have resulred in an under
representat lon of adulc al l igaCors. Honogeneity of habirat on
lscassine NIJR probably incleased rhe acculacy of rhe counts.

Adult Sex Ratio. The adult sex ratio anont aLligators on
I-acassine NWR, as dete!f i ined f ton 1983-1985 harvest data, nas 2.4
oales:1.0 fenale (29.4t feoaLes).  Ocher studies have indlcaced a
surplus of adult nales in the po!'u1ation. Chabreck (1967)
leported a sex rat io of 1.55i1.0 and l t i lk lnson ( l -985:99) reported
a  1 . 5 : 1 . 0  s e x  r a t l o .  I { i n e s  e r  a L .  ( 1 9 5 8 )  o b s e r v e d  a  4 . 0 : l , O  s e ) r
latio, l.hlch they fel! reas possl.bly bias€d by tncorlectly sexlng
sone snall alllgators and by capturlng alligators natnly in
canals,  l rhich l ras select ive to nales. Htnes ec al .  (1968) also
stated thst nore recent captures i rdicated a 1.9:1.0 sex ral io.
Ic was not clear l f  Hires et aI .  (1958) included idnature
al l tgacors in their  latet sanple. A 1.2: l -0 sex tar io r i ras
ldported by Bata (7972>, Al l lgacors harvesled during spr lng,
surDme! and fall on Marsh IsLand in Louisiana brackish narsh
( K l n l e r  e t  a 1 .  1 9 8 7 : 1 5 )  i n d i c a t e d  a r  a d u l t  s e r .  r a c t o  o f  1 . 3 : 1 . 0 .
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Percent of Adult Femal.es Nesrinq. In a study on Sabine
Refuge lD 1964, tlalcers and l\,.y found evidence rhac 58.1* of rhe
adult  fe.nales had 1ai.d (Chableck 1967).  In aDorher repotr f ron
coastal  Louisiada, Joanen and McNease (1978) reporced rhat 53t of
the adult  fenales cere producCive; horevet,  Kinler eC aI.
(7987 t l7> reporred an aruual nesr ing rate of on).y 29.8t.  l , tore
infornation is needed concerning the percentage of adulr fernale
alligators that nest annually on Lacassine fWn. Using an average
of the values reporred for alligators elserhete in Lo;isiana
(Chabreck 1957, Joanen and !{cNease 1978. and Kinler et  a1.
l987tL7),  re assuned that 53.5s of the aalul t  fenales nested
annual1y.

Wllkinson (7985196) states rhat srress induced by droughr, high
salinities, and prolonged cooL leFperarules tn rhe spiing piobably
reduce nesting in Sourh Carollna. OdIy 5ON of adulr wl1a_aaught
captlve fensles nested each yea! on Rockefeller Refuge (Joanen ana
McNease 1980).

Computatlon of population Size. populatlon and nest dara can
be,convered co prehatching populacion nunbers by using che
following forbula (Chabreck 1957) :

P  -  N / A F E

lrhere, P -  Toral  al l igaror populat lon in the area
N - Total nunber of aulgacor nests on the atea
A - Percenr of adult alligacors tn lhe population
F - Percenr of adulr fenales adong adult alligacols
E - Pelcent of adult feDales nesli.nc

To calculate populat ion est inares for Lacassine NWR, rhe
population attribures fron rhis study !re!e inselred into the
fornula as fol.lo!'s: rotal rlunber of alligator nesrs (N)
extrapolated for the enrire lefuge in L986 was 332, calculared
ploport ion of adults io the popular ion (A) l ras 0.257, proporr lon
of adult  fenales (F) was 0.293, and (E) the annual averaEe
Proporcion of fenales chac nesEed uas 0.536. Froo these
calculatlons the cotal populatioir on Lacassine NWR in 1986 l'as
7,918 al l lgators. Average denslty l 'as 1 al l i8aror/1.53 ha wirh I
nest/24 alLi tators ln rhe populat ion. The 1985 populacion in
Lacassine Pool (A -  28.8t)  ras 5,526 al l igarors. Avelage
densicies were 1 al l igaror/o.98 ha wirh !  nesc/22 al l igarors io
the populatloo.

Ia 1987 lhe total nurnber of nests on Lacassina NVR ll'as 744.
Using the sarne values for tL ' ,  'Ft  and ,E, the total  al l iaator
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populaCion on Lacassine NII IR ras est lnared to be 17,743. Avelage
densit ies were 1 al l lgator/o.73 ha \r i tb I  nesx/24 al l igacors i r .
the populat ion. The 1987 populat ion in l ,acasstne pool (A -  28.81)
was 15,549 al l igators, and avelage densit ies rere 1 al l igato!/o.42
ha 'rtth 1 nest/22 alltgators in lhe population,

The sex laClo daca froD l-acassine NWR was obtatned by
exs.oining alllgators harvested ia rhe fal1; hotrever, Kinler ec a1.
(1987,17) deoonstrated chat lhe deChod produced a biased sex rat lo
beceuse fe\re! adu!! fenales ale harvested ar that !ine. A1so,
lnfornatlon on the percent of adult fenales nestlng each yea!
(Ktnler et  a1. 1987:16) suggested that nest ing rares may have been
ove!-estirnated, and as a lesult total populations nay have been
under-estiDaled in Che pasr. Additional infornation on rhe
percenlate of fenales nesting each yea! alrd the adult sex raClo is
needed for the Lacassine all.igato! populacton.

}lcNease atd Joanen (1978) deternined thar the average fresh
Earsh habitat ln Louisiana supporrs 1 alllgaxor/5.67 }j.a.
I-acassine Pool supported 1 aUlgaro!/o.98 ha in 1986 and 1
alllEaxor/o.42 ha in 1987. TlIe renaidder of che narsh on the
refuge (oucslde of Lacasslne Pool)  supported L al l igacor/4.95 ha
in 1.986 and !  aL].19ator/2.gt ha in L987.

Pooulaclon Comlosicion

The al l igato! populal ion composir lon ouCside of Lacassine
PooL as deternined by ntght couots nore closely resenbled rhe
populacion conposllion reported by Taylor and Neal 1994 rhan did
the populat ion com?osit ion ln Lacassine pool.  The mosc obvious
difference ac Lecassine Nl'R and chat reported by Taylor a.nd Neal
(1984) ras the apparenr unde! - representation of rhe 2 sroallest
size classes. Alligators renain irt pods during lheir flrst 2
years and lhat behavior nay have caused constdelable varlarion in
nltht counts of those size classes (ltood.!.ard and [arion 1978).
Young alllgacors usually remaln for the flrst tno years of life in
the vic ini ty of their  dorher,s nesC, ohlch Ls often in remore
sections of a narsh (Chabreck 1965) and in ateas nor nodnally
sa&pled by night counc transects.

l?le population cordposlrlon in Lacassine Pool was unusual in
that che nunber of aninals in the 0.6-1.5 o size classes was vel] /
snall conpared !o lhe population conposltlon reported by Taylor
and NeaL 1984. One possible explanaclon is lhat al l igacors in
chose size classes lrere [ore 1ike1y co subnetge co avoid the
airboat dulillg the nighc counts than other slze classes.
Lacassine NLlR personnel acrenpred ro capture and cag 500
al l igators/year,  and al l igatols in the 0.6-1.5 l !  s ize classes nade
up the bulk of the captures, hence rheir avoidance of che atrboat.
Anothef reason those slze classes oay have been unde!-leDtesented
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was that lalger alligarors may have driven rhe smalle! allicacors
froE lhe deep raEer habitaE uhere nighc counrs were nost ly
conducted. That possibi l i ry becones especial ty l ikely wh;n the
high densicy of al l igators of al l  s ize classes tn che pooL is
caken into cooslderal ion.

R€cruitnent

In 1987, 9.02* of rhe al1tgalor eggs 1aid in nests noni lored
io the intensive scudy alea ofl Lacassine NWR failed to hatch.
Assuning that no fulther [ortality occurled between rhe tlne rhe
eggs-were inspected and hacching. the 63 act ive nesrs produced
1.875 young (x -  29.8).  Ihe aertat i .nvenroly of nests al iscloseat
that 704 nesrs eere present id the poot. By appLylng rhls nesr
product ion value, ! .e est iDared thac 20,979 young rder;  produced in
the pool.  The 40 nests ourside the pool conrr ibuted a;other 1,192
youn8 for a_tocal-of 22,L11, youtrr l  produced on the refuge in 1987.
The co&puted populaclon before harching wg.s L7,743; thlrefore
hatchllngs nould have conprtsed 55.5t of the afrer harchine
populaEion l f  no nortal i ry occurred.

Although fewer nests were present on rhe refuge in 1985, no
eggs rrere losr to f loodlng. AssuEing Eha! rhe san- percencaee of
f a u l t y - e g g s  ( 4 . 8 )  e x i s t e d  i n  t 9 8 6  a s  i n  1 9 8 7 ,  E h e n  t i r e  n e s r s - i n
1 9 8 5  ( x  -  3 3 . 2  e g g s )  s h o u l d  h a w e  p r o d u c e d  a n  a w e r a e e  o f  l I . 6
young. Total  producrion of young on the refuge in 1986 was
coDputed at 10,491. The conputed popular ion of al l lgators before
hacchiag ln 1985 was 7,918; rherefore, hetchl ings 

"oi ta 
ha.t . ,e

cornprlsed 57.0t of  the afre!-hatching popular j .o;  l f  no mortal i ry
occurred,

,- .  .Al l igaror halchl ings range ln size f lon 0.3 ro 0.6 n ar age 1(Chabreck and Joan€n 1979).  Nighc councs on Lacassine NHR
indlcated that thLs size class ( including rhose < 0.3 n) conprised.
24.1$ of the before hatchtng popular ion. t towewer, afcer hacching
chis group nade up only 10.4s of che roral  populacion in 1986 and
1.0.7i  in 1987. The average of these values for both years
lndicates a loss of 83.6* of rhe hatchl ings duri .ng rhe f i rsc year
on Lacassine lilllR.
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Sudnary of Verazuelat ncw law for coEmercial trading of wildlilc ard i& product!.

Alcjan&o Carriuo. Gar&
Apartado Po*al 3()1
CarDclitas, Caracas

VcrcaleL.

Or 23 March 190 the Miristry of thc ErviroMent ard Natural Rcacwablc Rcsouc€s i,r Vcrczuela
issucd aMiribtcial Dcspatch with lcv rcgulatioDs pcrtaidDg to sildlife tradc. Tbc ncw rcgulatio8 arc
suEoarizcd hcrc.

INIRODUCTION
. f.C basis:

- CITES Intcmatiodsl Ia,
. Vcr€a&l,l Wildlife Iaw (Artidr E4
- CcD&al Adninist atiotr Iay (Aniclc 5)

SECTION 1
. Purpo6c:
To rcgul, c wildlife tradc asd hd|lstry in VcncaEla and thc intematioral o{'ort of wildlife
Proouats.

. Il6titutioDswithjurisdiction to applyadd etrforcc thc law.:
- Natiorrl Gurrd
- PROFAUNA (National Mldlife O6cEr.

SECnON 2, Lic€rc6.
. Eligibility to establish wildlifc ildusrry or tradr i! prod!.rs
- Penodrl coDmcrcial6rms frrlflliDg p.cviour rcquircdc[ts for liccrces.
. r c-l 6nn3 (ConFni€6, Corporatiols ctc.) that !'rcviousty firffil rcquireEcnts for hcrlsies|

Lic9ryc applicatioG rrquirc a dqleiption of thc propoGcd adivitics atd vcrificatior of app.oral by
PROFAUNA.

SECTION 3
. TrarsportatioD of wildlifc o. Foductr !,ithh &c cou*rra

- RcguLtions ald docodcrtatiot rcquircd fo. morrmcrt
- froD sires of o.igin (c.&ra!che.s) !o loaal pROFAUNA ccders a,ld
- ftoE sit€s of origi! to thc rest of thc corrtry.

SECIION 4.
r Rcgist atiol of tnders ard hdustries rcquircd.

SECTION 5
r WaEhousca and contbcrcial storaga ald activity rcgulatcd.
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SECTION 6
. Inport and Erpod acfivitics:

- Apprwal ofPROFAUNA rcqui.ed
- Liceuing aad doctmcntation de*ribc4

A!a4/sin

ltc naw laehar cdiidcrablc adva agc fo. wildlifc co,rcwatio|r and sustainable us€. It idpo6€6 codtrols
on wildlifc tradc and is reitridivE ercug! to dilcouragc adv€lturcts. Liccrsilg ard doc{Ecntation arc
rmdcr thc ccaFalizcdiurMaion of PROFAUNA. Ar thc saoc tiEc it providcs a 6rd b6sb on wbic& to
build su6tailabL indurtrics and comocrcial busircsscs barad on *ildlifc. Thc ecchadsEs ald clil|ate are
establishad to crcouiagc iryEstEcDt ir susrainabb wUdltfc irdusrty by ht focig! and local idrcstora.



kELIl\,lNAty s&'DrEs ol{ TEE EoMB ItANcE oFTES Cm{Esa AllJc,|I,ot_

o*"fifl11n'r.r.o
ADhui No.nal UrirErsitv

Wutu, Ctiia.

At6t act
MovcEctrts of ChiDcsr €Iigators away ftom thcir dcns arc dercibcd aad houc nages calculated- ,Ihe
arca uscd for fotrigiDg by individual dligatod nay yary by up to 10 tincs ioD ,t47 ietcrs squarc to 58i6
metcia squarc, Causca of thir ya.iatio! arc thowht to bc as fouows;

1) Ayailablc spacc; Alkdtors with acar$s to larycr fo.aairy erca6 havc larger ho|nc
ratrgcs,
2) Ricbncss of food rqsourccs; Afigators with ac!.ss to coocenEaaed food suoDlies osed
sEallcr hooc rargas.
3) Agq Adult aligatoE usEd norc ofthc ayailablc habihr thatrjuvc Ls living in the
samc Patcr&
4) Sizc; largcr aligatoB occupicd a&as of morc abunda$ food aDd ulcd a smaller
foraging arca thaa sodler irdividuals in thc samc watcrs.

No dificrcnccs in hooc rangc f,Erc obicrgcd betwccu males and fcmalcs"

Iatroductior
Thc lu|rbcr ofliving Chirc6c aligators io tic field is sDa.ll Suvivi[g alligato.s aie distributed h a
tliscontinuous maracr rather tha! a contiruu$ follo,,i,g tie dcstructioa o? nuch of their habitat and the
reduction-of thcir populatioD& Ir this study \rc cquircd ilto ibc sizc of homc ftlge of aligrtors b their
prescat diqcrscd locations . Wc also examincd dificrclccs io horae rargc sizc bct*ceo aluvial ptain aad
rFlard hily r€iois" Studics wcrc corductcd in tnc aluvial plaia ia Augus 19SS and ir thc hil r;gion in
Algust 1989.

Marcrials ad mctlod&

Id,cstigatiod of thc hmc rargc in thc rivcrside plaia P"€s dorc at Dorghc \fillage NaDIiDg couaty, Atrhui
prwine, a loc.lyiDg atca of thc Yarytsc alwial plair rhat ir intc4:,ii€t cujtiva-tcd ad hai a deue humaa
populatioo- At this locatio! 6vc altigators Iirc ir a pood of3600 oz. Onc is an aduh fcEalc arld four are
iyTnt-o5 

- 0"8 E lcigg" ltcy Eay all bc onc falrily but prcscatly livc iD diffcrcnt burrows. A swamp of
&mE fca adjdccot to tt NE sid€ ofthc pod and SW ofthe podd is a douid o! which arc 13 farE
houscs. Ilc alligator burrowr arc urdcr tf,is mouaal This villagc and thc pond is surouadcd by paddy fcld
sprtulded with ditche*

Asetold smdy sitcin $: Y grsc qlwial plai! yas locarcd at Strihpu vilagc Nanlirg coulty. Adjac€lt to
this vilagc i6 a pood ofabout 4m Ez cotrlc.ted to a canal Thc viuagE Fople $Es!;gctabl€s arrd clcatr
fish al this pord and dis€rd 6sh otr l into tf,c pod4 Ocrcforc tterc ;s irici fma supply for thc .i.gre
fcmalc aligator that occupica thb podd.

Tt€ ilvEstigation ofthcaligator honc ralgo in tbc hilty rcgioo was dorc h Xir ian villagc, Xuaacheng
coulty, fului provircc i! ttc footlills of thc Wauan mou ai! chaiD. Ttc area is partiily ctltivated ir
*tcat ric! ard vcgclablas but L pri4darily a tlca farD. T*o adult feDalc aligatoo i"sidc io 

",o"roolrttat cot,rr! a! arca of about 36m mz. The rcscnoir is formed b a! enbaDtdcat i! the eallcy and two
ditchca dirctargc into it hoo abovc. Paddy 6clds lic bclow thc cmbantm.ra id thc vallcy. T\vo temale
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aligato.s har,r thcir bulroc,! Dcir rvhcra the wlerc thc res€tvoir .djoils thc ditcb. Thc bu.row6 are ody
135 6 apad.

h anoticr sidc of thc hil about 2 tm dfua froE tf,c rB€rvoir L a sdal pond of 260 m2 arca dth aa
adjoinirg ditch vindirg arourd thc hill A nalc auigator livcs in this pon4 *hich i! $lrrouadrd by
Egctablo and paddy .icc cultivatioD"

PrelimiMry obs€rvatiois or thc nighdy EovcEcrts of thcic alligatoB *Er€ made BiDg a head lamp.
Promiaet laad narls such ar Eec.!, par!6 and cafils w€re accurately mapp€d ald forDed tbe r€fercnc€
poiats fc a grid ofx and Y ares. Thcr alligators v,crc located by thcn cycshinc aad tf,cir pocitiol relative
to tf,c X/Y edr dctcrnircd acomtcly.

Bccauc jwcoilc alligatore of about ttc saEc sizc could trot bc difrerclriated by their eyEshinc we
cootimd otEcrratiors for thr foul julEDiLs af DodgLc. Ttc adutf feDalc could bc distiDguished ard vas
labch.d aligntor 'A'. ObdcrvatioDl srrc ma(L o[ l5 occ.siols, o[ teo of*hitf, only four alligators could
bc .c.q givilg a total of 73 sightilgs ar tbis locario!. At SIitpu thc aligator, tcrmci B'{16 ob6crvcd 15
tidca, ,lraF withir or os tbc banL of thc pod add nevcr goitrg out

Thc tsg anigators at Xntiar ras€rvoir could b€ distiDguishcd by sizc as "C (thc largpr oac) ard'D' (thc
sisalcr oac) ald thc male aligator in thc &arby pond we6 callci'8. Each oftha3c *€tc ohcrvcd 15
tim6 cac!.

Sightiog locatiqos of each alligator srrc.rercsscd as an xi and Yi dimerlsion orr the aEs and the
paramcte'3 Xi', Yi" and XiYi calcdatcd and sumEcd for cacl eDinal Bccaus€ the disrdbutiotr of siEhting
locarioDr lra! roogbly cliptical c,€ adoptc/ thc cquatio! uscd by Jeu.ich sld Tumcr (1969) ia cahfatiEg
rarg! areas of lizards:

ARE& A - 6 pi ISIX

*crc rSI - ss. lry - *ry

x vadancq sn - r/(n-z)grno<2-(sur'Dg2/Dl

Y variarcc; s,t = V(n 2)tSUMY2-(sUMr2hl

X Y co\Eriam€: sry - 1/(n-alSfnDff-(SUI\,o9(SUMY)/al

Rcsults ad d;so$sion

Thc <lata obtaircd froo thc four sitar alc FcscDtc.d in Tablc 1. Obsenratio[s &om Dorghc are shown as
th. codtrinatiod of all sighripgs (adult and jurcnil€s) and the adult 'A' alorc.

L!9 tcrm ob6€ivatio8 hat! shwD that Chinc,se aligato.s rcuaia occupanB of their r€sidelt bufiov,s
€xccpt *den theylcaE durirg the mating scasoD. The tiDc of otr study (August) is p€riod of aaiv€
feediag for alligators. All lhc .lligatoB caEc ourt froE ttcir burtoefs to fe€d and ou mcasorcEc s ar. for
thc fecding arce but cafiot addr€ss thc activity raDgr durirg brccdirgi, Tablc 1 irdicates that the arca us€d
fd fo.agbg by aligrtds Eay vary W a factor of 10 b€tsccl difilrclt aligators. The.aDgp of fcEalc "A'in
the rivcrside plai$, cort cd 5S/6 mz, bur fcEalc B' only,|4T mt, Thc teasoos for this difrelctcc arc
thowht to bc thrcc rcspcds:
(1) 'It€ r&udEral naorc of thc habitat ln thc residllcc of "A is a largp pond and iB neiSlborirg s{/aDp.
Aligator 'A' searchca for food both in tle pond aad ia thc swamp *tcrc ttcro ir a pl€Dtiful supply of food.
Tf,c rcsidcncc of B' ia slfioundcd by pdddy 6alds and vilag€s an4 duc to tf,e usc of.icEical f.rtilizers
ard pc,*icidcs, thcrc is litdc food in th. paddy fields, thcrcfo.c B' did trot foragc there.



<r] ft[g"ghjlc _*rd g"..rpicd by .A. b also nca, a vilagc ,!d t[c vilagcls somctiEcs d;!c.d a,riEal
9-.* ""-roo-T"rr9 

r o tnc poa4 rhc vilagc i6 so small rhar lide food is providcd &oE tf,is soulc!.l! coDara$ rtrc ulagc adraccDt to thc booc of B. b lrrgcr atd lot of admal mader is tbrcwtr inro tbc
!'ord A.Iigaror 'B. did not appor to nccd to foragc cli*he.c.
(3) FourjuEdl€s rcnained i! thc podd of .A. whilc B. occupicd irs poad aLonc.

In 1969 TurDer.e_r al" atrabzcd data &oD 13 spedca of lerrcst ial lizard a.od foud a po6irive co..elatro!
:::T_1:-.d 

!"-:,Trg".ad body siza They suggerrcd rhat largcr tizards havcl greater daity ercrg,
c*pcadltulc tbar sdalt lizar&. Our data arc i[ruEciclt to suplnn this coaclusion" Wc otsewea tUt
ftnalcc 'C ad D' Iivcd i! thc samc ras€rrcir aDd wtilc .C i'larger its honc ,-g" ir s."["r. It _ay b"thrt thc largcr,'C ir abtc to foragc ir rhc richesr ponioo of ttc poid. ftc mnc raigo of Uc aac e i:Iargcr tha! B', 'e and 'D' bur sEallc. rhar .A... Thc aizc of hoDc ,a!gc Eay bc -&i 

"f.o"a ry UUo,stnrdlrc tlan by dificr€rcls bctrrcd Dal€s aDd fcErlc€. E,livcs ir a ioallcr poad aaa usualy crawtatlto g&:lallgel9c. of tic nc'Ibycaraltotatc food'C ad'D' liw ia a krll r""..-i. -aio*lty
acarcLcd for food in &c ata.low!' T.livar in sDa[ pod bur ufcs adraatagc oi supplcncaory fooa
tbroc,tr iD by pc.ph and docs aot rccd to lcatr thL pord to scct food- ft'm-c lalqc of ue orat e;ssoallci tha! that of femalc .A. bccausc A' liver iD i largcr pod ad also u56 the Jipio scet fooa
tddiqoDanl :A' b sh4ry thc pod with four julroilcr, 

-The 
activiry raagc of the fo* iui""u"" i" 

"-"11""tha! .hat of thc fcpa,lc A' atrd so tbc apparenrly s.allcr hone rangc of-rhc .fanil]" is;;bsricd anilact
o[ cotDorDrop tDc dat ^

Rdcrclccr

Ched Bihui.Hua_aaohe & U Biryhua (1981. Chidcsc Aligator. Arlui Scicntific ard Tecbrological
Prcsq Atr[ui Ciina

Jcnfiictr, Rl. ad FJ. Turner. (1969). McasurcDcDt of nodcircula, HoDc Ralgc. J, Theor. Biol, 22 !p.27-aL
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OISEIVATION ON rEE BUIIOI{ OF CIINA,SE ALUGAIOT. '

CLcr Bihui
Dept Biolo&f, Adui No.mal Univcrsity

Wu.ht, China

Wang Chaolia ad Liaa Baodoog
Arlui Rc,scarch Ceater of Cbirc.se A.lligator Reproductiod

Chha

Al6tra.t
This papcr <tcats with thc burrow corstructios of thc Chi,tc.rc Aligator, iclcdiotr of thc burrow sitq
biologic.l signifcarcc of the burow and bchavio. of diggiry the burrow. A typical bu.row coDsists 1or 2
oFni!$; 1 or 2 tunlclE 1 - 3 chaEbcrs, a slccping platforE aad a pool Thc tunncls tpist atrd turn
cffectivcly E'int{ning an evctr tcmpc.ature ,rd avoiding e.cqiet. Each bur.ow cortairs a pool that holds
water all Far ald supplics thc ailigator with wafcr i! the burrov evetr wher thc wcathcr is cool or vcry dry.
thc complcr eniromental fadors of thc burrow may bc invofted iD thc devclopd€ al &edr ofthe
gooad Mrorc b.'w opcdngs facc soutl thaa facc north bccausc thc south facing oricntatio[ is narmer iD
wiater and coolcr in summcr. Thc sitc of colit .ctiotr b carcfully sele.tcd by the 

_aligator 
with rc.spect to

topogrdphy, vcgctatiod ald soil AlligatoB coDstruct the burow witft thc snout four timb6. bodv ad tail
ad burr@B are usually coosEuctcd iD 6id to latc S€plcbbc!.

' Thk proicd b supportcd by thc C'Lircs€ Scicrcc Fuad.

IntroduatioE

A vrst.najo.i9 of-crocodilia$ livirg id thc world arc distributed in ttc Eopics and subtropics. A.u
aacptioa k thc Chilc,rc Aligator which i6 distribut.d up to 31" Nortf, Iltitudc. Because st[tcr
tcBp€tatur6 ia thi! ralgc trray fall to 13.7 e thc Chincsc alltator shoes a DuEber oI adaptatioDs to thjs
clinarc aod t[c digiag of a borow is onc of lbc oorc iElnrtant adapradoos" wc have sodied alligator
burro fo. s€v€i.al Fats to uadrrstadd tncir biological signiicancc, Thc pnoject cras ioitiated itr Eg2 as
psrt of thc study of the Ctincsc aligator codu.tcd by Dr. Mytua Watalabc c,ith Chcn Bibui ard Hualrg
Chucticr. Aftct Dr- Wahrabe rctuEed to thc US-A, the studywas cotrtirucd by the Fcsc authora

Metlod!

Stru(tutc ofAlligator burocE s.as studied by cxcavating tlcn by h€ld Whc[ eact 6cctior of bu.row was
dug out its gng+ v/idth,-height ad dept! ( distancc frod irs bottom to thc groudd surfacc atrove) was
Ecasured" thc l€lgth of cach se.tior was mcasurcd in the didlinc alor{ the bottom and the s€ctron
lclgth6 addad to gi\rc tlc total Aftcr cach burrow was cxcavatcd a diagrL of lhc pholc burow was
(hawr. Burro{ tcEpet"atBcs wcrc dcrsucd it clclrd burrw* Four wcac 15 - 2 E dccp ad loc.ated tn
tbc.alwirl plah rcgior- Four x,Ete 15 - 2 n dccp ald four of 2.5 - 274 d dcprh wcrc b;tcd ir a hiny
.cgiotr Each burrot, tcDpcfttrlrc r,as mca$rc/ at thc bcgilrirg niddlc aad cad of each moath atd a few
c/!rc Dea$ricd mon(lly for 45 timc!, TcDp€ratuc difrctcoccs bctwccn thc alluvir.l DlaiE and bills arc
Lss thar 05 C rd so thc Ecatr valu! of dcssuredcDt data wEs adop(cd fo. the g.oudd teEperatura each
Eontb- A thcrDomctcr cquipFd si&io a hoUoc. had dril (a gcothermodctcr) sas uscd d tatc groud
ard burro{ tcEpcraturcE Locatiod ard &pth of crcb burrow xas Fobcd &oE thc surfacc witl a tLia
baoboo polc and tictr thc gcothcrmodctar i$rrtcd tbrowL thc aoil iDto the burrow. With r€ry deep
bofiows it was tleccssary to rceow pan of th€ oicrlyi[g carth abovr thc borrow id ordcr to iscrt thi
gcothcrDodctd but i! cvcry cisc thc burow t€oaircd btad and corcrcd wirh carth_

o



R€sults ard Di.cussior

Besic colitructioo of tbc burrow. A typical burrow i6 sho*n in Fl$ 1- 3 and is cotsttuctcd as folloer:
il OFdDgs; thc brlrow oFrirg! arc apFoxiEately roudd or elliptic with thc bottoE vall somewhat flat.
Hole sizc i6 positivcly corrclatcd with tho sizo of thc oc{qart alligtor. ltc opcaings of a! adu.lt a.Uigator
burrow a& 335 co high,3t55 (n widc and arc usually located ia thc vcrtica.l val of an cEbartmenq
pond bant or ditch or located at thc foot ofa bill Whcn ratcr lctck are full the oFning ir submersed but
it may be €xposed as Eatcr lcvcl6 6.lL Oicr thc opcring there atc usually high srborE drlsc busbes ot
gras6cs ard tol€s arc oftc! locatcd betwcc! tlc fork of thc root! of *Etcrsftic Eccs.

Thc Air Hole, 6rst naDcd by Chu Cbcog-kusl (19t/), is a @rtical crlindric.l €ntrancc to the burow of 42-
56 (s diametct with thc apparcot fuaaioa of ah supply to tlc borrow. Thc opcning of thc air hol€ b at th€
grold surfacc aboyE thc buros. Ttc funcioa of thi! apcttDrc may bc to allow a! air supply, and as an
crit for th! aliSator, ir tim6 of Boodr i! thc.ai!y scaso[ Air hoL6 atr a r€Dlsr fcetuc ofburro*s on
tho f,at allwial plaia whcrc floodirg is com[oo aDd fcw air holcs arc sccn in hill regiol burroca.

iil The tu'let Tt€ bonod of thc tulrcl is smooth vtilc thE top L arciform so tlat the tumel in s€dio! is
a scmicicla Thc adult alligators tuacl is 3&5 co hig\ 9{() (o widc' with a vcry smooth irncr surface
which bccodcs hidy conpaded by tlc passagc of th€ alligato. to a dcpth of+5 cE into ttc burrow waq
with a compl€tcly dificrent tc*u.c to thc loo6c soil crtcrnal to thir rampart

The le!8th of a tuncl is conelated with tic alligato$ agc. Addt alligator burrorB Eay be 10 - 25 E leDgth
wbilc tho6c ofyoulg alligators Eay bc about 3 - 10 E Thc ttDrcl haB twirE td tut!3 firlrdiotitrg to
maintair srabb tcEpcrarurc6 aad to discouragc cncnics.

3l Thc chanber Thc ctarBber b a widctrcd part of thc tu.n€l rougbly rouad or elliptiel ard usually
located at thc codlucncc of tm forls. It is probably tf,c placr whcrc thc alligator car tul! arcund l'ithi!
the tuind ChaEbcr sizc Erira *i& a diaDctcr of€ - 60.n and a hcigfu of 42 - 50 citr.

4l Thc slecphg platfo.D: A fat platfo.o is usualy locatcd at or lcrr the cid ofa tudiel that ou\rcs
upward Thc p|atform is cllipic aad 90 - 150 co lorg aad,(} - 70 cm widc. A.lligators we haec irvestigated
durirg their hibematiotr pcriod arc always fouod h this sccion of thc burrorr.

t Thc poot A pool ofwatcr is usualy foud i! tle d€.p.st part oI thc burro'. T[€ shape and si2! of tte
pool varics but it is usually largcr thaa thc slccping plaford. In somc short simple burrows therc b tro
Fol but h largcr burows sith t*o b@chc6 I i6 $uatly foond at thc cld of thc dwaward slopiry bmnch
ard soEc pool6 haw a sho caaal comcccn Thc pools hold water all ]€ar.

Thc coGtn cfior oftic bulrw rclatcs to tf,e aga, scx and habitat ofthe aligato.. Hatrl'lincs f, g1
tcndcrct towads usilg Drtur'al holca ar4 ar tlcy grow, t[ey rcbuild aad eeaad aad dccFr thc holc. Thc
borrw at otro y€ar of agr i! rclativcly sinple wi(i a sirylc opcdn& 1-2 m of tutnel and tro chaDb€r, pool
o. pladord. As thc aligator go$s tftc burrow is made dorc coEpl€x. T*o brarchcs *ith a chamber are
6$t built, additioDal oFnings a.trd a pladors added ard fiaalty a pool corstrudcd Thc tutnel of females
iB morc coEpl€x tha! that of dale.s bccausc vithid lhc fcdalc tunel thetc atc seall forls to sewe as thc
habitat ofjwcdilcs.

Tempcf,aturca mc€sured withitr alligalo. burrows alc sho*D ir tablc 1 *ith the associated air t€mpcrature.s
ousidc thc brrros. Scalonal cha4ca of air tcDp€raturc ilr thc ralgp oI tf,c alltator L rrry disrind with a
mirimus h January.!d a dalirtue ir JuIy. Thc vrJiation betftcn day atrd oigfu ai. tempcrattras is also
di*ilct Tfr Ecan difidcDcc bctercr Baridum and minimum air iemperatuc can b€ 75 e in Jauuary,
E.6 C in Apr4 7.6 e ia July and &4 C i! October. E!tscEc ';i6rh t€d[reratutGs rc4o.dcd \r'Erc air =
13.7 C. carth surfacc- - 233 C and cllamc maima wcrc Air = ,10.7 C ard .arti surfacc 726 C.
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Sca6onal dangcs within thc burorv arc mucf, less eircEe Cfabh f). Ttcrc is tro clargc fron day to aight
atrd leiloral ctrrcEcs arc lcss" Thc Chinasc AliSator car efiedivcly therDoregulatc;thi! its burow.
Thc bu.row shaF prelErts rapid af,&ss of outside air ad tie dcrpq burrow [vek piovidc a $rEm€r
rcsort froo heat ald a safc hibcrnac!.luo in winfer. Thc Giaesc i.lligator spcoas ajprodnately sir
Eont-.l\ resrricrld ro,its burrow bur only rbe pcriod De.eebc. to nid Feb.ua; i5 sp; in dcep junbcr. Ia
."rc reoruary ttrc alligalor begi,s to arcu5.. Expcrineaa havc shwn tlat ttre .rigator ncr/sio driDr at
-tbi: dEelur. tlc oulsi+ air rcDpcrature b sril t€ry low (Mear air reEperatuc aiul 59 C). Thc
ar|rgaror |3 aOlc to oDtair $,atcr ftoE thc pool i[ its burrow tatlcr thar (fael oursidc to &itrL Dudtg rcry
:ot T:thcr 

whci gursid! rarcr rupplics dry upthc anigator agah ha. eater in irs burrow pool and dr
ttrur tidl ovcr a! adwt3r scasoo. A lot of cxpcriocttts larE show! ttat nornal gonad dclElopnclt does
rot falc p|.cc i! Chi4sc Alligafors oovcd ftoo tbcir butrw8 and s€ttled h &-artificial eDvrroni€d !o
hibcmarc. Ttc burros is tbcrcforc s€€B to bc vsry iEponanr for thc aligafors lifc, Alicato.s dcel ia
thcir burrow ticir wholr lifc and *ill ooly lcavc if thc burrow is dqrrof,cd.

Sclecion of a burtow.ira Tablcs 2 and 3 present idormation oo a larga nuobcr of alligator bo'.ows *ith
rcspc.t to thc locatior .rd orientatio! cho6cr fo. burrow rocatiod. Burrow locatioo is sc]"n to be closcly
i!fl]rc. dcad by-tolography, vcgctaaio! ard soil Burows arc prclcrctially located a9iEst hils ad barts, or
o! islards rat!€r tha! otr balk boundcd by opctr 6ctds. h r.hc hiU localb burro*s-*h"r" 

" 
,c-".-r, ,s

boundcd o! tbrec sid€6 by hirr' thc burrows arc praccd acar a ditcb that fLrs into trr r€s€noi.. otr thr
aluvisl plai.s' wtcrc !ord! a'. ofter surroutr&d by 6eld!, burrowa arc ptaced wicrcvcr thera ii a high€i
barl or at thc baso ofoourda. L.ltioir witi loo€c soil and luudant rcgctatiotr arc pr.ferrcd ltc
vcgctation arould allig.lo. burross appea's partiqrlarly lush- courso! ard HcrDadezirao) .cportcd lush
rcgctatip gr9-sth arousd A.Ecri:an AlliSaror holc.s relatcd ro I{H4HCO3 €raercd by thc a}iigaior. Thc
oricntatioa of burrw opcaiog is not disrin y rclared to bulrw tocado;bu Tabtes: and 3 both irdicatc
soutt facing oricotatiors arc morc commod" south faciDg ori€aratiors are wamcr i! .rvhtca and coolca itr

Burrow diggiDg bchavior. Burrow coDsEu€io! appcars to bc ilsrirctivc. Hatchlitrgs show a! urlca.tred
acad€acy to associatc \rith rrtual holc6 i! the holow ofbanr." atrd squcrzc ard 

"t6 
tr" mu* such daturar

locatioDa arc seledcd atd thc holc e.4ardcd snd dccpcocd Burow cout trction bchavior ha! bcetr
obccn€d i! ],ourrg aligators 10 Eotrths old raiscd ir captivity ard t[e! ,elcas€d into [atu.a Attcr Z-3
eTls Dgt of qc ,ollrq ca.o dig a tuDlcl 30 -40 on lorg. Burrws arc mo6tly costructci ia the middlcnd l:fc Scptcnbcr cach,aar whcn cold air froh the North is 6.s! €rpcricnccd- Thc Eean air tcm!,cratu.
at thir tioc is about 4c. Frod this rimc util thc o[sct of hibcmado; aligaton can bc sccr rebuiidbg
aad eqaading tbcir burrows

Wh€r- building burrox.s.aflig{ors dig rhc srout ard foul lidb6 dc€p bto thc soil alrd pusl back aad fort[
witf, tbc bacl of its hc.ad ad rccl ard anrcrior body. Ttc ciistac sdrtum ilr thcsc oaits firncion as a soade
to shoycl a tuscl tirougi thc soil Thr hcad is uscd lil(c a bulldozq to pug soil outsidr ttc burrow.
FloggiDg with thc tail and prcssirg *ith the body ptay a rolc ia compacting thc tuDrcl yalts. Ca\ic ils ofthe
bunow nay bc fatal to aligators rvithitr as *r haw found ar alligtor trapped betrrccr two collapscd.ocf!
ard ldled by asphFiatio4 at thar tinc it bad nadc tEo operiEgs.

Rcfcrcscca

Ch€[ltt$ tfua Zlaohc & Li Binghu4 1985. Cti..s AUigaror, Anhui Scierri.fic and Tectlologic.l prefs,
ADhui Cthr.

CLU Chcrg Ituaa 1957. Obsrry.tiods on thc lifc htuory of thc China3c Aligator (A.Uigator silersis), Aca
zoofuica Sinica 9(2):129145.

!!d:oD Rt+ * I H. l'|land% 19t8, Alligator n€tabolbn, studies otr chcEicrl reacrioDs in vivo. Comp.
Biochc4. PbEiol T4(1):



FlE. r An aelia1 view of a burro$
Fla. 2 ,asectionel drewlng of a bu!'t'ow
Fis. ,  A cross section of tuntrel;

A,EopenLng; B=chanbefi
C=€leeDingplatforrn: Foooli
F=eir hole! l{=r.ate!s
BC=uDUerd tullnel i
BHorru.erd tunneli
1.7--t e It sho{s thet the distaoce fron

the bottott of tunnel to the
earth surface is 1.7n

:i

Frg.2

Frg.3
50



!  \9  .o  ,o  6  Fc !  o  e  o  a  s

Y A f n ' ^ s \ . @ t o ; o ( o
N N N d

. r  @  r \  h  @  $ c F  @
i )  -  o l  s . o  o \ -  6  < r  N  O  \ or  d  c \ i  f v  ( \ l  ( \ J  N . J

r J \ r \ \ o 6 0 6 0 \ 0

6  6  0  F  6  @ ^ r  ^ r  \ - o  6
6 q  N  i  A ' ^

\ o  @ =  o .
C\l S C\ rt\ d s@ (O c! F - <.i ( \ I A I N O J C \ F F

6 \ . O F @ ^ O d c \

51

.oP

_ ! d

e

9P

E O ,



I t lT.1i
Eo) i;

2" B
' i 6  o  9

f  e !  3

5 E E EE

f-"f 11 l i

9E+! :

; j 5  6  d n
AAJ}AdI

6



llf,?
so)

[ ,nn

i;

t o9  q

.-f e: E
: . c .  o ;
:oPs  q

j i ! ; d  -

.E;_3.8 3 3,ad..g*-r4

s @ \ o F \ a ,
C v s n . . \ ( \ J

rr q: o F .r s
E: $l  d s d E9

r r N F \ O @

F ( o A I F \ O \ . o

a 9f iFgg

6 1 b ] ,
6 d ( D d o 6

a o d
( d  r o  ,  a

l : 0 ! . n o > ! o
1 r  i >  >  o

O A
t >

!  6 t  t  E

;

qi

Z  a . E





Sa, lmaay  o f  A l l i ga to r  Fa r rn ing  Records  i n  F lo r i da

By
Dennis N. Dav id

Florida can|e and Fresh Water Fish Cofinission
4005  Sou th  Ma in  S t ree t

ca inesv i l l e ,  F l o r  i da  3260 t -9099

presented at the
10th Wo.k ing i leet ing

ot the
IuCl. l /SSC Crocod i le Special ist croup

23-27  Apr i l  1990
ca inesv i l l e ,  F l o r  i da  U .  s .A .

In t  roduc t  i on

The Florida can€ and Fresh Water Fish Cqrmission (Cormissron) has

na in ta ined  reco rds  o t  a l l i ga to r  f a rm s tock  and  annua l  p roduc t i on  s tnce

the  i ncep t i on  o t  a  i ga to r  f a rm ing  i n  the  s ta te .  Be t \ r reen  1969  and  1977 ,

Collmission enforcement personnel recorded inventory and production f igures

fo r  so rE  fa .m tac i l i t i es ,  pe rm i t t i ng  o f  a l l i ga to r  t a rms  fo r  connerc t  a l

hide and ||Eat product ion began in 1978 tot lovir ing the federal

rec lass i f i ca t i on  o f  a l l i ga to rs  f ron  endangered  to  th rea tened ,  rh i ch

al lolred the sale of hides where it  could be dsnonstrated that the anrmats

werc  l ega l l y  acqu i rd  and  p roduced  t romcap t i ve  s tock  (Nea l  1977) .  S ince

1978, fariE have been required by the Connission to report changes In

inven to r i eg .  These  aeco rds  were  used  to  deve lop  a  p ro f  i  l e  o f  F Io r i da ,s

a l l i ga to r  f a rm ing  i ndus t r y  t o  eva lua te  t rends  i n  a l l i ga to | .  f a rm ing  t ro f i

1969  to  1989 .  Fo r  t he  pu rpose  o f  t h i s  paper ,  a  tann  i s  cons ioe reo  a

fac i l i t y  wh ich  ma in ta ined  cap t i ve  s tock  be t , r / een  1969  and  1978  and  was

subsequen t  l y  au tho r i zed  to  conmerc ia l l y  ha rves t  a l l i ga to rs  o r  was

permit led as an a igator fa.m since t97g- Chahges in the n@ber of

fa f iE ,  i nven to ry  o t  s tock  ma in ta ined  on  ta rms ,  egg  and  ha tch l i ng



p.oduc t ion ,  reproduc t ive  e l f i c iency  o f  female  breeders ,  and h ide  and meat

produc t ion  were  eva lua ted ,  In te rpre ta t ion  o f  t rend6 prov ided an

oppor tun i ty  to  make shor t  te rm pro jec t ions  on  h ide  and meat  p roduc t ion .

Add i t iona l l y ,  g rosa  es t ina tes  o t  theva lue  o f  tann- reared a l l igarorsv /e rc

made based on Cdrmission records and price levels paovided by the

indu6t ry.

Farm Leve Is

o r t l y  fou r  ta rm fac i l i t i es  tha t  ma in ta ined  a l t i ga to rs  fo r  cap t i ve

propagat ion  subsequent  l y  began to  conrErc ia l l y  narke t  a l l iga tors  a f te r

1978 (F igure  1) -  Hof lever ,  dur ing  the  i98O,s ,  the  n(mber  o f  a  iga tor

tanns  inc roased near ly  n ine  fo ld .  lhe  na jo r i t y  o f  the  gror / th  occ t r r red

betveen 1982 and 1988, rNfien pennitt ing of n6, tarrns reflected an 18%

annua l  ra te  o t  inc rease (F igure  l ) .  The rap id  g ro \ r th  may be  exp la ined by

the  inc rcas ing  ava i lab i l i t y  o f  w i  ld  sggs  and ha tch l ings  and the  perce ived

pro t i tab i l i t y  o f  ta rming  by  en t rcp .eneurs .  the  19Bg annua l  inventory  o f

l icenscd and pcrmitted tarris indicated 35 farms |r|aintained breeding srocK

(F igure  2) i  11  tan | lE  rcared  on lywi  ld  s tock  or  had no t  ye t  ob ta ined s tock .

Using the nt'mber ot fsrlale breeders as an indicator ot the relative size

and annua l  p roduc t ion  po ten t ia l  o f  a  fa lm,  these records  ind ica te  tha t

the  re la t i ve  p ropor t ion  o f  smal l ,  rEd i rm,  and la rge  ta rms rqna ined

rc la t i ve ly  s tab le  dur ing  thc  1980 's  (F igure  2)  and tha t  average ta .m s lze

d id  no t  inc rease subs tan t ia l l y  over  tha t  t  i . re .

Thc total all igator inventory on farms between 1982 and 1989 inc.eased

from '!0,800 to 92,750. The greatest increase occurred betv/een .t987 and

1989.  The to ta l  annua l  inv6ntory  o t  a l l  ta rms increased an  average o f
'13 ,750 a f f iga tors  each year  o r  A2.L  .nnua l ly  du . ing  th is  per iod .  Th is
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i nc rease is  a  resu l t  o t  the  expans ion  o f  b reed ing  s tock ,  an  inc rease in
breeder  e t f i c iency ,  and the  deve loFr ien t  o f  the  a l l iga tor  managerEnr
prograrn  wh ich  permi t ted  expanded co l lec t ion  o l  ha tch l ings  and eggs

Caot ive Product ion

Hatch rates of captively produced eggs are based on tarner /epo.ts

p r i o r  t o  1981  and  on -s i t e  i nspec t i ons  o f  egg  and  ha tch l i ng  p roduc t i on  by

Cdnn iss ion  pe rsonne l  s ince  1981 .  Repor ted  egg  p roduc t i on  i nc tudes  a t l

eggs for EorE laams oi years and only incubated eggs on other farms.

Records available tron 1 to 3 farns annually betr{een i969 and iggt re ect

an average halch rate of approxinately SO%- Hatch rates ot the E to 35

farms report ing annually betucen 1902 and 1989 averaged 33% with no

appa .en t  t rend  (F igu re  3 ) -

Bcported annual hatchling production on faft ls between 1969 and 19g1

vaaied bctvreen O and 1,OOO; ho{revea, the nunber of farms reporttng each

year wag low (1 to 3). The nrmbe. ot tarns ihcreased through the 1980,s

with annual captive hatchling production betrrreen ig84 and t9g9 averagtng

280 hatchl ings per farln.

The nurber ot hatchling3 produced per fernale breeder, cal led Annual

Reproduct iv6 Etf iciency (ARE) by codvrin and Cardei lhac ( 19gl ),  can be used

ag an index to captive propagation succegs, Faft ls must maintain a mlnimun

annua l  AFEo f  7  ha tch l i ngs  pe r  f qna te  to  bc  success tu l  (Ca rde i l hac  j gEE) ,

AFE was evaluated betrueen 1993 and 1989 tor: (1) al l  farns, (Z) the 5

farnts with the highest annual ARE and (3) renaining tarms less the top S.

Etets€cn 1983 and 1989, the average AFE for al l  far|tE was 2,51 hatchlings

pcr f€riale breeder. The ARE rernained unchanged betlrreen 1982 and 1985 at
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2.0 and increased to 3.4 through 1989. Although the AF€ dropped in 1989,

the re  appears  to  be  a  s l i gh t  i nc reas ing  t rend  s ince  19gS (F igu .e  4 ) .

The ARE tor the top t ive farms averaged 6.33 hatchlings per female

between 1983 and 1989, whereas the rqnaining farms avcraged only 1,4A.

Thc AFE lor the top 5 fanrE de€reaged from 6.6 to 4-8 betweeh 1984 and

1985  bu t  s tead i l y  i nc reased  the rea f te r  t o  t 1 .5  i n  t 9g9  (F igu re  4 ) .  Th i s

inc rea3 ing  t rend  i s  a  resu l t  o t  13  i nd i v idua l  f ams  occupy ing  the  top -s

ca tego ry  du r ing  thc  7  yea r  pe r iod ,  Th rce  i nd i v id la l  t a rms  were  i n  t he  too

category 5 of the 7 years, dtr ich dsnonstfateE maintaining a high AFE is

a t ta inab lo  bu t  t ha t  i nd i v idua l  f a rms  a re  no t  cons i s ten Iy  a t ta in ing  h igh

ARE'S. The size of the 13 ta.|rE (based on the nunber of breeders)

occu r r i ng  i n  t he  top  ca tego ry  ! / e re  d ie t | . i bu ted  i n  p ropo r t i oh  to  the i r

ove ra l l  occu r rence .  The re fo re ,  t he  s i ze  o f  a  fa rm i s  no t  co r re la ted  w i th

a  h igh  ARE.  Ove .  t he  7  yea r  po r iod ,  t he  top -5  fa rm ca tego ry  ma in ta ined

on ly  23o t  t he  b r6ed ing  f$816 ,  bu t  accoun ted  fo r  58% o f  t he  cap t i ve

ha tch l i ng  p roduc t i on .  By  co r ipa r i son ,  i n  1989 ,  30  o t  t he  35  ta .nE  w i th

breederg r€intaincd 85f of the tdl lales but accounted for only 49% ot the

ha tch l i ngs  p roduced  in  cap t  i v i t y .

The increase in the nrrnber of farms, expansion ot breeding slock, and

i .np roved  b roeder  c f f i c i ency  has  resu l ted  i n  a  subs tah t i a l  i nc .ease  i n  the

nu ibe r  o f  cap t i ve l y  p ropaga ted  ha tch l i ngs .  Cap t i ve  ha tch t i ng  p roduc t i on

inc roased  t ron  1 ,031  i n  1981  to  15 ,074  i n  tggg .  A  tu r the r  i nc rease  i n  the

nurbe r  o l  cap t i ve  ha tch l i ngs  on  ta rms  can  a l so  be  a t t r i bu ted  to  ha tqh l i ng

stock obtained trom experintental research proiects and expansion ot

ranching prograns init iated by the Conmission in 1997, Ebtrreen 1981 and

1986 ,  15 ,464  ha tch l i ngs  wqre  p laced  on  ta .ms  f rqn  the  w i  l d  as  a  resu l t  o f

research prograiE. Start ing in 1987, nd, egg and hatchling harvests trorn
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t he  w i  l d  u /e re  i np lenen ted .  Egg  and  ha tch l i ng  co l l ec t i ons  and  a  con t tnued

supp ly  o f  ha tch l i ngs  p rov ided  f rom resea rch  p ro jec ts  resu l ted  i n  35 ,088

F lo r i da  ranched  ha tch l i ngs  be ing  p laced  on  fa rn rs  be tween  19e7  and  l gEs .

An  add i t i ona l  14 , ' t 3O ranched  ha tch l i ngs  i t e re  impor ted  f rom Lou is rana  and

Texas between 1988 and 1999, As a result 49,2j8 wi ld hatchlings rcre

p laced  on  F lo r i da  a l l  i ga to r  f a rns  s ince  Sep ten te .  . t 987  (F igu .e  5 ) .

Farm Harvegt

The  i nc reaged  p roduc t i on  o f  a l l i ga to . s  p ropaga ted  on  fans  and  the

inc reased  ava i l ab i l  i t y  o f  w i  l d  ha tch l i nge  to  fa .ms  has  resu t teo  In  an

inc reased  nhber  o f  a l l i ga to r  h ides  be ing  tagged  and  so ld  i n  t he  h ide

market, Approximately A00 hides per year \/ere tagged and sold between

1978 and 1983. lhe nrmbe. of hides tagged each year increased steaditv

t rom 738  i n  1984  to  16 ,385  i n  1981  (F igu re  6 ) .

Hide prices f luctuated near q2O per l inear toot betu/een 19gO and 1986

and  inc reased  abovc  930  pe r  l i nea .  t oo t  t o l l o r i ng  19e7  (F igu re  7 ) .

Hoxever, thc averagc value ot a farm produced al l igatoa decaeased fron

approx iDa te l y  1225 .00  i n  ' t 98S  to  app rox i r i a te l y  t 2OO.OO f rom 1986  th .ough

1988- Total carcass value decreased only .t2.5%, despite a 25% qecrease

in  h ide  s i re  and  a  5m dec l i ne  i n  nea t  y ie td  t rom each  ca rcass ,  H ighe r

h ide  p r i ces  d im in i shed  the  re la t i ve  va lue  o t  mea t  f rom a  ca rcass ,

p rov id ing  an  i ncen t i ve  to  ha .ves t  s .na l l e r  a l l i ga to rs  a t  an  ea r l i e r  age .

Industry sources;eported that this harvest strategy inc.eased cash ovr,

wh i l e  r l t a in ta in ing  an  accep tab le  ove ra l l  r e tu rn  fo r  each  an tma l

slaughtered, Eased on fanner aeports, increages in hide prices aerurneo

the  ave rage  an ima l  va lue  to  app rox ima te ty  g22S in  198S.
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The increased harvest of farm-reared animals was aeflected in the

overa l l  inc rease in  to ta l  | |€a t  p roduc t ion  f rom ta rms,  i r t_ .a  t  p roduc t ion

increased trc/.n 27,962 pounds in tg85 to approximately 128,379 pounds in

1989,  desp i te  a  dec l ine  in  average rEat  y ie ld  t ron  20  pounds per  a l l iga tor

in  1985 to  6 .7  pounds in  1909 (F igure  g) .

the  ab i l i t y  to  p ro jec t  fu tu re  ta rm harves t  leve ls  i s  va luab le  to

regu la to .y  agenc ies  and the  indus t ry .  Es t  i r€ ted  produc t ion  leve ts  a l lo ,

regu la to rs  to  an t ic ipa te  the  rnanpower  and tag  a l lo tment  necded to  mont to r

produc t ion  and permi t  the  indus t ry  to  p lan  fo r  fac i l i t y  deve lognenr  ano

in i t ia te  marke t ing  s t ra teg ies  a imed a t  ma in ta in ing  a  s teady  markc t .

Because the inventory of rea.ing stock presen y maintained on Florida

tarnrs  i s  known,  2  year  p roduc t ion  pro jec t ions  can bc  made re la t i ve ly

sa fe ly  p rov ided marke t  cond i t ions  re ia in  s tab le .  These pro iec t tons  can

be made based on the nrmber and age of rearing stock and recent trends in

the  ra te  o f  harves t .  Harves t  ra les  o t  2 -year  o ld  a l l iga tors ,  ca lcu la ted

ae the percentage ot hatchlings ptaced on farms 2 years betore, increased

t rom approx imate ly  25% to  so i  p r io r  to  i996,  to  approx imate ly  80% dur ing

the  pas t  3  years  (1987-89) ,  Pro jec t ions  based on  the  s taughte .  o f  gOA o f

the  2  year  age c lass  ind ica te  h ide  produc t ion  f igures  o f  24 ,350 h ides  in

1990 and 28 ,100 h ides  in  19€ l  (F igu .e  S) .  Th is  p roduc t ion  \ r /ou ld  represent

a 724 increase over the nert 2 years.

Longer  te rm es t imates ,  a l though nore  specu la t i ve ,  can  be  mada to r

harvest l6vels beyond 1991 based on trends :n captive D.oduction and

ant ic ipa ted  expans ion  o f  ranch ing  prograns  tha t  wou ld  p rov ide  ro .e  w i  ld

eggs  and ha ich l ings  to r  cap t ive  rear ing ,  Assun ing  a  cont inued annua l

improvenent  in  capt ive  produc t ion  o t  the  O-2  ha tch l ings  per  fqna le

observed since 1983 and a diminished expansion ot ranching stock to 7% per



year  as  fe$c .  su i tab le  co l lec t ion  areas  are  ava i lab le ,  faam h ide

produc t ion  l rou ld  inc rease to  approx imate ly  32 ,1?2 h ides  by  19g3 (F igure

9) .  Based on  these pro jec t ions ,  and assun ing  cur ren t  p roduc t  va lues ,  the

gross  va lue  o f  a l l iga tor  p roduc t ion  on  fanrE cou ld  doub le  to  over  g7 .2

mi  l l i on  by  1993  (Tab te  1 ) .

Suma lv

Thcre has been a substantial increaso in the nmber of captively

produced ha tch l ings  on  F lo r ida  a l l iga tor  fa rnrs  over  the  las t  decade,  That

increase is  la rge ly  a t t r ibu tab le  to  inc reases  in  the  nunber  o f  b reeders

and tanns, as !/vel I as rbderate improvqient in the nrmber ot hatchlings

produced per fqnale. lt is clear that substantial improvqrEnts are neeoeo

to  ancrease capt ive  produc t ion  to  a  p ro f i tab le  ARE,  bu t  un t i l  those

imp.ovdnents ar6 achieved, Florida's all igator managenEnt prograns that

make w i  ld  s tock  ava i lab le  fo .  rear ing  on  fa r [ rB  w i  l t  con t inue to  account

for the nrajor increaso in tarm inventory. Further increases In faam

product ion  a .e  poss ib le ,  ass | .ming  improvdrFnts  in  capt ive  propagat ion  and

expans ion  o t  aanched a l l iga tors  f rom managarEn l  o f  w i  ld  popu la t ions .

L i te ra tu .e  C i ted

Carde i lhac ,  P-T-  1988.  Husbandry  and preventa t ive  iEd ic ine  prac t ices  tha t
inc rease reproduc t ive  e t f i c iency  o f  b reed ing  co lon ies  o f  a l l iga tors .
Aquacu Iturc Fepo.l Series, Aquaculture Market OevetoprEnt Aid project
[r89T17. Florida ocpartn€nt ot Agriculture and Consuner Services,
Oiv is ion  o t  l , la rke t ing ,  Ta l  Iahassee,  F lo r ida .

Godwin ,  F-  and P.T .  Carde i  lhac .  . t981,  p rob l€ rns  w i th  low reoroduc t ive
e f t i c iency  in  capt ive  a l l iga tors  _ i lX  p roc ,  F i rs t  Annua l  p roduc t ion
Conference,  ca inesv i  I  le ,  F lo r ida .  pages  65-?2.
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Table 1. Est inEted gross value ot fa.m-reared all igators tro.n 19g4 through
1983-

Year

1984

1985

1986

1987

1988

1989

Harvest

738

'| , 339

3 ,921

6 ,479

7 ,31?

r6 ,385

Avcragc
Length
I fcct I

6 . 0

4 .5

4 .5

4 .5

Fann-Reared AI I igators

ESTIiATED GMSS VAUJE

Hido Va luc

t 84,600

t  t66 ,5oo

I 443,300

I  91S,000

t l ,  107,400

92,82  r ,800

ireat Va luc
t@is .50 /  tb .  )

s  81 ,800

s  153,600

t  319,600

I 385,000

I 450,000

11,064,800

Tota l  va  luc

t 'r68,400

I 320, r00

I 762, S00

t1  ,304,000

$1 ,557 ,400

93,686,600

1990

tEg l

1992

1993

23 ,686

27,O29

29,829

32 ,172

$5 ,329 ,400 '

06, os1 , sool

$6 ,71  r  ,  5OOr

$7 ,238 ,  TOOi

Pro iec tcd  t igures  based on  a l l iga tor  carcas6 va lue  o f  a228.
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Appendlx I

GFC Forn 1000AF

Farn Narp

ALLIGATOF FAF' AI$UqL EEFOAT

For the Rcporl year Ending

Dec.riber gl, _

Farm Licengee Nzna

Addresg

lel cphonc Nt,||bers

4 .

5 .

1. Nurbcr of l ivc all igato.s on iry fa.m ae ot Oec.nber 3t last
acpoat year

2. Total nunber of clutches produced fron nssts on my tarm this
repo.t yca.

7 .

Grand total ot all igator eggs producd by breeders on my farmlhrs  repor t  ycar  ( inc lude eggs  cu l ld  p r io r  to  incubat i ;n )

Nurter of eggs reported in No, 3 that were incub.ted on my
tarn  th is  rcpor t  yea .

Nurb€r of hatchling at l igato.g produced fron eggs reported
In No. 4 that wcre rctained and wcre surviving on m), farm
as ol Dccdor 31 this report year,

Nuibcr ot wi ld all igator gggs that u/ero transterred trorn the
egg qo l lec t ion  coord ina tor  under  ths  pub l  i c  lands  egg co l lec t ion
progran, and incubatcd on ,ny farm this rcport year

t&Jber ot hatchlingg produced troo public lands eggs rcported
in lto. 6 that v/gre .etaind and gu|.viving on rry fann
as ot Decqrber 31 ot this report year

NLmbor of cggs that ws.e trangtear€d to m t.orn private lands
all igator tmnagqnen t progran permitt6es and incubated onl|ry tarm
th is  rcpoat  yeaa

Nrtber ot hatchlings produced tron private lands eggs
.eported in No. E that v,cre retained and surviving on flry tarm
as ot Decsrber 31 this rcport year

8 -

9 .



Appeodix I (conttuued)

€ Form 1000AF

10. Nl|lber ot "orphaned" eggs transferred to nE tron nuisance
a l l iga to f  p rogran t rappers  serv ing  as  r ry  a l l iga tor  fa rming
agent  (5 )  th is  repor t  year

12.

14 .

13. N|ftber ot "supplEient" hatchlings trom U. ot F. Co-op tJnit
that werc tctained and $ere surviving on my tarm as ot
Oecenber 31 of thig report year

Nunbe .  o f  w i  l d  ha tch l i ngs  co l l ec ted
to  [F  under  thc  a la tq ide  ha tch l i ng
th is repo. t year

Nmber  o t  ha tch l ings  produced l rom nu isance a l l iga tor
progran rrorphand" eggs reported in No, 10 that r,wre retained
and su.viving on my farm as ol Oc€embcr 31 of this rcpo.t yoar

Nunbor of "guppldr|ent" hatchlings received t ro.n u. of F.
Co-op Lhit this report year

lrom count ica assigned
co l lec t ion  program

15 .

16 .

Nr-r$cr of wild hatchlinge reported in flo, ' t4 that wcre rotained
and surviving on my la.rn a3 ot Oecqrbe. 31 ot thig repo.t yea.

Total nu|tcr ot l ive, tr4!![L!!g all igators bought or
tranete.red to iry fa.m this report year
(Doee not include hatchlings reported in No. 12 and 13 above.)

I  ten i  ze  (L i9 t  each t ransac t ion) ;

Date Nlrrber Source

Nubcr of hatchlings repo.ted in i, lo. l8 that srerc retained and
surviving on my farm as of Oeqerber 31 ot thig report year

Tota l  nunber  o t  l i ve ,  lg4-ha tch l ing  a l l iga tor3  bought  o r
transferred to my farm this report year

I  ten ize  (L is t  each t ransac t ion) :

Date Nunber Si ze Source

17 .

1 8 .



Appetrdlx I (contlnued)

GFC Form l000AF

19 .  To ta l  nu r te r  o t  l i ve  ha tch l i ng  a l
fron my larm this report year

I  t em ize  (L i s t  each  t ransac t i on ) :

Date Nurber Si ze

20 -  To ta l  nmber  o f  l i ve  l g ! -ha tch l i ng  a j l i ga to rs  so ld  o r  t rans te r red
from my fal|n this report year

I  t e t l i z€  (L i s t  6ach  t ransac t i on ) :

Da te  Nu ibe r  S i ze  Des t i na t i on

Nr||ber ot all igator hide tags used this report year

Nur$er  o f  unur€d a l l iga tor  h ide  tags  re tu rned w i th  th is
rgpo t t

Nurber ot d.ad, @:hqlgblj lg alt igators to be disposed of
by  bu . ia l  and no t  h ide  tagged th is  year .  (Do no t  inc lude
dead ha tch l ings  o f  the  yea. ,  as  they  r rus t  be  dcduc ted  to  ca lcu ta te
figures .6ported as -!g!ltil{.i.!!9. hatchl ings as of Oecsnber 31. )

Total nunbcr ol breeding al l igators in ponds on dry farm
al beginning of breeding scagon

) 1

I i ga to rs  so  ld  o r t ranstea r€d

Oes t inat ion

fo ta l  nurbor  o t  b rced ing  a l l iga tors  in  ponds
Decsiber 31 ot this report year

24.

male

fena lc

on rry farm as ol

ma  le

fena le

74



AppeDdix I (cotrtinued)

eC Form 1000AF

26.  c rand to ta l  nurber  o f  l i ve
Oocqrber 31 ot this report

2 ' -4 '

on rry farm as ot

6 ' - 8 ' 8 '+

a l  I  iga tors
yeaf

s tzE cLAss

4 ' -6 '
No .  o l
A l  I  i ga lo rs

GHAI\D TOTAL

27. Nurter of poqnds ol tann ncat produccd fron all igatorg that \r€rc taggsd
with a ha.vest tag issued to ne, and rcported as u3ed in No. 19 thi3
repor t  y .a r ,  (Oo no t  inc ludc  mcat  p rodqced f .om a l l iga tor
carcagees taggcd with wi ld harvest tags, or harvest tags
isguod to another farm. )

e8. Nufbcr of pound3 of [Eat .sported in No. a6 that vras sold this
rcpor t  ycar .  (Oo no t  inc ludc  i i ca t  f rom wi  Id  a l l iga tor  carcasees
you may have purchaged and processed. )

I  cert i fy that this record is accurate to thc best ot f i ty knowledge.

S i gned 0a te

CD/gs
.ev. 3-19-90
FN: I000AF90. FFrl
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On the Possibil i tv of a New
Undesclibed Crocodil ian Species fron Colonbia
KarJ--Hej.nz Fuchsr, DietrLch Jeldenz i l lei.nz wernuth3

1

2

3

schil lerstlasse 2, 6257 HiinfeLden
Oberfeldstlasse 54, 6000 Flanl<f ur!/!,taln
Falkenweg 1, 7149 Freibelg a. Neckar

Colohbian crocodillan skins bave been discovered which have
scutes and scales of unusua] f,olrtr and arlangernent. A conpalrson
t!'ith the knordn calmana allows the conclusion that they tnight
lepresent a specieg as yet undescribed, a possibl l i ty which j-s

aLso  cons ide led  by  Medern  (1981) .

When one of the ceman authorE (Fuchs) on of,f iciaJ. nission
i l l  1988 exa&ined the stock of a celmat! dealer in repti le skins, he
found palts of sklns and one complete hlde of a clocodilia.!!
vith unugual 'characterist lca. Some of the chalacterist ics of
these skins devl-ated constde-ably fron those shich ne flnd wlth
aII other l ivlng clocodtleg. the skl,ns have beeD deposited with
the "Senckenberg Museun" in Frankfurt an Maj.n. A further skin,
to which the authors had no access olrlng t'o techtical reasons,
is noqr in the possessj-on of, the "Staatliche ltuseum fur Naturkunde,,
i  h  e + ! r r r ' .  ' +
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we i,rould palt icuLarly 1j-ke to enphasize that this publicati .on

aloes not ain at descrLbing a neer species in accoldance with the
relevant established ru1es. At present there is no proof that
the deviating characterlst ics ale genetical- ly f ixed and inheri-
table wj.tbout nutations t i thin a bigger poputation. Furthet: l lole,
accessj-ble r0aterial so fa! is scargi and. therefole the possibi l i-

ty cannot be excl,ud.ed that Chis Ls only an tndividualty occurinq
tnutatlgn. Wlth this pub]-icatton ttle authors intend to point out
the facts and lnigj.ate further research in those reqions rdhich
provlde a possibLe habitat i ! !  the wil,d for the caimans in question.

Alligatorldae of, Colotnbia

Accoldlng to ltedem (1981), four species of caimans can be found
ln Colotnbla. the Spectacled Cainat! (Calman crocodilus) , the
Black Caima! (l.lelanosuchus nlqe!) and the tr^'o Snooth-fronted
Caimans (Paleosuchus palpebrosus anal p. trigonalus) . It is cha-
racterlstic of ehelr bel1y sking that they do not have any in-
teqrtnentary senge organs (ISO9) and t'hat the ventlal scures
have tlro-plece osEiflcations. The skins dl,scussed here also
shogr clearl,y these tlro characterlstlcs and therefore can be
classlfled aa bel,onglng to the AlJ-lgatorinae.

DistrlbutLon

The pdrEon in chalge of the reptile gkin codpany in Gernany
sai-d lhat he had had fewer thatt f,ive of these unusual skins in
his posgegEior!. He haal bought lhem fron a Col.otnbian raw hlde

d.eale: frorn Barranquil l-a Ln 1972/73, ! 'ho at that t ine dealt ex-
qlusiveLy ln caLnan skl,nE originaling from the northerD catch-
tnent-bas1n gf the Rio !,tagala1ena. lie ghelefore cannot excluile
that the unusual skins orlgtnated from t'he surloundl,ngs of
Balranqullla or even f!on! Clenaga crande, between Barranquilla
(Atlantico) and Santa l,tarta (t{agd.alena).
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Descliplion of the Skins

Length :  l rhoLe sk in  (SMF 74138)  106 cn ,  ta i l  (SMF ?4139)  49  c tn .

Col,ouration: dark brown afte! tantl lng

VenuaL scales I

co11a!3

Pores (ISO) |
lfansvefse rows:

existent and distinctly shapedt
non exl.stentt
- scutes very big and partly irregular in

the qentre of the bellyt only partly ar-
ranqeal ltt tlansverse rows i

- 22-24 :.tdns''erse rows bet{een co11a!
and last ro\r in f, lont of the vent a!ea;

- 2-8 scutes ln each transvelse roir i
-  1n  f ron t  o f  co l la r  r  1 . -6 .  t ransverse

ror., strongly ossi-
f i e d t

- ca.l,Iar: strongly ossifiei
-  a f te r  coL la ! :  1 . -12 .  t ransve lse  ro r t

strongly
13 .  -14 .  s l igh t ly

15 . -22 .  124 , )  no t  oss i f i ed ;

- tail: counting from the firsC rov, behind
+ F a  U A n +  - 1 6 5  -

1 . -1 5 . transverse row stlong1y
though decreasingly ossifled; 16.
transverse row - end of tail r4rith
s l  i  d h n  o r  n d  d s s i  f i c a t i o n s .

ossiflcatlons:
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Flank scales: not ossifj-ed and unkeeJ-ed. OnIy existent in distal
thi.rd of, flanks attd grouped in lo-.t2 re$rlarly alran_
ged lolrgi.tudinal rows. In between run granlrlar scales
which are al.so arranged Ltr transversel- rows, rest of the
flanks has only individual scales in the area near the
ventral sqal,es t no alevelopmen! of tranaverEe rows ln
thl-s part. Size ratj.o betlreen erldlh of lnltermost
1a!9e flark sca:les attd adjacent beLly scutes Ls
0,98:1, simila! to that cf Crocodylug porogus anal
completely dif,f,erent f,rom aLl other calEBn species
(Calna! crocodilus 1.75-2.47 r1 ; Melanosuchus nLge!
1 .55 -1  . 92 t1 t  Pa leosuchus  spp .  1 -1  . 5 :1 ) .

Taj.l scales: Only in the dl-stal area ate scales arranged in
rdhorls. h the proxlmal area, partlcularly nea!
the vent area, Do latelal development of \dhorlg.

Table 1

Discussi-o!1

table 1 shoirs that i.n the case of ou! unusual skin matelial the form
anal arrangement of sqales anal scuteg of the flanks, tail
and body differ significantl,y f lom the condttions to be found with other
ColomSlan cainans. Thl,s ccntext sugqests a conparLson lrith a mutati-on
whj-ch Khg (1989) calls a "bl-ologicat spo!t, ' . This refers to an unusuat-
devj-aClon ehich King dj.scoveled {ith a capt'l-ve bred American alligator,
Ai,l iqator nississtpiensj.s. fn the caEe of ghl5 animal, only the flanks
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showed a rnutation, however !o such an extent that the characte-
ristic bi-g oval scales were not recognizable.

With the skin dl,scussed here we also fj-nd granular scales but
orly i-n the plorirnat palt of botlr flanks. Contrary Co aII other
known caimans. the distal alea has aD addltional 10-12 regu-
1a!Ly running longitudtnal rows on the flank scales. The alran-
gement of the venlral and !a11 scutes of the skln described
by Kj.ng dld not show any such deviations from the standald
vhich dlstinguishes the caiman skins described here f::on all
other Ilving crocodiles.

Medelr, too, believed in the existetrce of a stll1 unknown and not
yet descrj,bed crocodiliat! species Ln the Cienaga cranale a!ea,
a large lake situated in the Departaoento de Magdalena on the
Calibbean coast of ColoEbj,a betlreen the cities of Barranquilta
anal Sanla l.{arta. Meden based his convictlon on lhe descriptions
of local caiman hunters. Ile wlote on thLg bvpotheCical "Cainan
1 i -so" :

The scutes (flankg) are
Caimalr clocod.ilus t they
clearly snoother (i. e.
softness, coloratlon
dealers in Colonbia had
these sklnE.

nuch smalLer than lhose of the

ale palticularl,y nunelous and

uDkeeled) , Because of lheir

and snal1 scales the raw hi.de

great lnterest 1n preservlng

Accorditlg to lIedem, the anieals reached a total lenglh of noC
mole !ha!t a-9 tE 12.4-2.7 n). Souetimes they rere gighted in
the lguer stretches of the rrRio Frio", a r l ,ver r isi l tg ln the

Sj-erra Nevada de Santa Malta and enptying j-nto a smal1 lake
east of Clenaga Grande. It seeDs that these caLnans came flom
the upper part of tbe Rio Frio, According go !4eden, already by
tbe end of the ni eteen thirtl.es and in the early torties the

"cainan 1iso" r{as consideled as very rare or ealinctg?is range.
Hide-hunting aclivitl,es i{ere conqentlateal in the Clenaga Grande
and surroultding region, essentially in the area where the ',Caimatt

I iso" l las to have occurred.
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Thus, the question sti l l  remains: Do the cainan sklns r.rhl.ch
shov such a considerable deviatloD for some chalacteristics
leall-y represent a sti l l  unknown species which, it seems, be-
c.!me rare fifty years ago, or is it nothing but a locaLLy
restricted nutation occurlng in individual atinals? The
ploblem can onl,y be solved by research activlties j,n the anl-
maLsr natulal ranqe, although it 19 Ukely,that lheEe alima1s
were extertninated.

Acknonledqements: The authors vrish to thank Willian W. LaDar,
The Uni.vErsLty of texas at Tyle!, fo! his help-
ful cannents on the nattuscript.
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Growtb Curves Fo! The Nil€ Crocodile
Ac Estimrted By Skeletochrorology

I. GrEes
IleplrtDent of Blological ScieEce

Urlvcrsity of Zimbsbwe
P.B.g M.P. l6?

HANARE
Zirb.bw.

AASTRACT

Growth curv€s vere cor$tructcd for the Nile crocodile from the Middle Zafrbezi tiver
using two different skeletochlonological rnethods. Th€ first method assigned ages to
individual crocodiles using the dorsal osteoderms of liviDg aoimals, before firling a
modified Votr Be.talanffy growth curve. The second method us€d a calculated annual
increment from femurs to derive an estimale of the rate of increase to fit the curve. The
curves weresimilar and it is suSgested tha! they could be useful in management. It should,
however, be noted that skeletoch.osology is builton precarious foundalions and the resulrs
must bc regarded with cautiod.

INTRODUCTION

It is imDo.tant to determine the relationship betweeo age and body size in the Nile
crocodile, as body siz€ i! directly related to serual maturity, fecundity (ill females) and
survivorship (Cott, 196l; Grahsm, l96E; Hutron, 1964). The rale ol growth is a measure
of how effici.ltly the crocodile is utilizinS its environrneot and will be directly affecled
by food availrbility, food quality, food intaket scaroo and ser of the animal. This rare will
slow.fter sexual maturity (Graiad, 1966; wcbb, Messel, Crawford and Yerbury, 1978;
Hutton, 1984). Orowth appcars to b€ ind€tcrminate (Chabreck and Joanen, 1979; Graham,
l96E; Neill, l97l) ad this may be becsusc wild crocodiles die befo.e reaching their
asymptotic length (Brisbin, 1988).

SkeletochrotrolSy or the ageing ofanidals frorn annual growth laminae in theskeleton and
hard parts has been used for fish maDy tihes (Be.mish and McFart.ie, 1983) but has only
recently been applied to crocodilians (Ferguson, l9E4; Hutton, 196?a,b). ln this study two
independetrt skeletochroaDlosical melhods wero used to coNtruct growth curv6 for the
Nile crocodilc froo thc Middle Zambezi River ia Mozambique and Zimbabwe. The tirst
dethod a$igncd agls to irdividual crocodiles vhile the secold osed annual increments !o
derive an €stirnare of the late of increrse.

STUDY AREA

The Middle Zambezi river strclches from the Vicloria Falls to the Cahora Bsssa dam
(Fi8u!e l). CliDatically the area i5 sub-arid to arid (Phillips, 1959) and there ale three
distinct seaions (hot wet, cool and hot dry). Mean air tempelatures ate al$,ays above 20oC
vith a peak irt October/ Noverrber (mean maximum 33 - 3toc, absolute tuaximum 4loC).
Th€y decreale 8radually to a low in June/July (mern minimum 26oC, absolute minimum
2.8t; Coche, t9?4). Surface water temperatures vary from a low ot 22oC to a high of
30oC. There is a single .ainy season which b€8ins io October with sporadic slorms. These
increa3c through Noveober and approximately 90q6 of the precipiEtion occu.s between
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Decembcr and February (Figure 2). Rainfall often occurs as localized heavy showers
associated with thunderstorms and the annual average is 600 mm (ran8e 350 mm - l0l5
mm). Daily hours of sunshine vary from a mid rainy season low of 6.4 h ro a cool season
high of l0.l h (20 year mean from Department of Meteorological Services records,
Harare).

The .iver ha.3 been dammed.at two sites and lhe subs€quent lakes of Kariba (5 500 kmz)
atrd Cahora Bassa (2 665 km') now supgort 5ubstantial crocodile popularions.

METHODS

Material (either I dorsal osteoderm section or a femur) was collected from Lakes Kariba
and Cahora Ba3sa, The method of data collection aDd its subsequent analysis was different
io each area. The growth curve for female crocodiles from Lake Cahora Bassa was d€rived
from the samc material by Craig, Gibson and Huno$ (1989) and their merhod was apglied
to a sample of male femu$.

Lrle K.rib.

Whercver possible, for all captured crocodilgs > 1.2 m total length (TL), an osteoderm
section wns rcmoved frcm the neck, following tho method of Hutton (19E6). Briefly, the
area was injccted with a local araesthctic (Lignocai[e hydrochloride) prior to anosteoderm
section G 5 mm thick) being .emoved wi$ a fine-toothed amputation saw. The resultiog
wouDds wcrc packed with antibiotic powder and infection wai nevcr recorded, even wh€n
Somc crocodiles weae penncd for several weeks before release. Woudds were almost
unnoticedbla a year later. Twenty one osteoderm sectioDs we.e collected and stored in
95 % alcohol. In addition, femurs were collected and suo-d.ied from shot samDle of 24
sub-adult crocodil6 (1.2 - 2.5 m TL).

For analysis a thitr sliver was removed *ith a hacksaw. from the osteoderm o. c€nrrar
diaphysis of the femur, and grouard by hand on silicon carbide pager to approximately
100,,. This was viewed uuder a disseclion microscope io transmitted light and minor
adjristEenB made to the thickoess until the annuli wer; clearly visible. Five-variables were
recorded fror! ahe osteoderms (Figure 3) and the age estimated with thefollowing formula:

AGE - ((TDl2) - LD ) / MS ) + yL

where;

TD - Tot l depth of ihc osteodelm
LD - Depth of the visiblc l.flrinae
MS = Mean separation of the three innermost laminae
YL - Nudber of visible laminae

Counting only the visible laminae will give an undcrestimatc of age becaBe the inner
lamidao disappear with .ge (Buffrelil, l9t2). The above forldula estirnates ag€ by
calculting the aumber of nissing laminae and adding them to the visible ones.

It was assumed thai lamioae resorption;n tha sub-adult femu.a had not begu! (Hutton,
1984) and aonuli counted direclly from the sections were used as uncorrected age
esarmales.

ttz



The estimated aSes were tested with a nonlin€ar regr$sion against total lenSth, using a
derivarivc of the Von Bertalanffy (193E) Srowrh curve defined by Craig, el4l. (19t9). The
equatron was

y - (K + at) ( l  - bert) ( l)

where :

K ' The intercept for thc po5itivc asymptote
a : slope
b - Iotercept
r = Expodedt for rate of increase
a - Age in yeats

This give. the asyoplote a positive slope, rather than conventional horizontal line. lnitial
par|meter values were chosen arbitrarily and lhe final values v,€re calculated by iteration
on a computor. The orly klown pararneter in the equation was age (t).

L.le Cahora Bassr

A femua wa! reoovcd, cleancd, attd sun-dried from 230 crocodiles, u/hich were shot as
pan of a croppiag ererciso iD accordaDce with CITES regulationr (Ret. Conl.5.25).ln
thc laboratory sections wcrc cut frorD the central diaphFis of 55 of these and prcpared itl
the same manaer as the Kariba sarnple. It proved to be impossible to assign an age to the
femurs owiDg to the obliteratio[ of thc inner alnuli by resorption aDd reworking of the
ceot.r of thc bolc (Griffiths, 1962). Therefore a differcnt technique to that used for the
Kariba saDple, d€veloped by CraiS (C.ai8 e, ar., 1989), wai adopted fo. the analysis. For
each femur the outside diameter and the diameters of two successive annuli were recorded
(Figure 4) using . graticuled eyepiece in a dissection microscope. Tolal len8th wrs
reSress€d against femur diamele. to establish iheoretical total lenSths for the annuli
diadclers (Y). The calculated length increment trom the innermost recorded annulus to
the next successive antrulus (l\Y) w4s plotted against Y. If Y is Siven by equation (l) then
AY, for ao iocremeat of one ycar, can be calculat€d by

AY - (K + at - Y)(l - e') + a(l - bc't cr) (2)

wherc :

K - The interc€pt for the positive asymptote
Y - Calculatcd total lenSrh
a - Slope
b - IDterccpt
r - Expo[ert foa mte of increase
t - Ti!|e

A t.ial value wa! thed chosen for r and for each Y io the data set equation (l) was solved
ilerativcl/ !o find t, This value for t was then subsrituted inro equatiotr (2) to find AY.
Y andAg wcre solved for all value. of Y and the residuals expressed as{(ii' - a?1'z. fni.
process was repeated usiDS differeDt values of r until one showed r$iduals achievin8 their
minimum value. The curve was then fitted usinS Marquardt's least squares method (1963),
consrained through a h.tchiog size of 0.31 m TL.
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RESULTS

The relationship between femur diameter and total len8th for male croccdiles from Lake
Cahora Bassa nas linear (Y=13.26 X + 5.96; r=0.96; p<0.001; Figure 5). A plor of calculaled
Iotal length (Y) against the annual increment (AY) gives a wide scatter but suggests
decreased growth with increased age (FiSure 6).

The computed growth curves fo. males and females in both Lake Kariba (Figure 7) and
Lake Cahora Bassa (Figure E) are remarkably similar. This was expected, given that both
populations are subjecttoalmost idendcal climalic conditions. Males appear to grow faster
thar females and this has beer established for other Nile qrocodile populations (Graham,
l96Ei Hutton, l9t4). They also appear to have 'nore variable growth tha! the females.
Predicrions of total leDgth at a hypotherical 100 years of age are 5 m TL for males and 3.6
m TL for females.

DISCUSSION

A8eiD8 aoimals using skeletochrorolgy is a controversial lechnique and doubts will be
expressed as to the validity of the .esulta, A number of assumptions need to be made
beforc these curves catr be accepted as real, the mosl important of which is thal laminag
are deposited anoually. Therc may be a number of other factors which corrld inhibit
feediDg and hence groe.th,such asa fluctuating food supply or behaviour durin8 breeding.
Thesc may or may not be on an aooual basis. ln ternperate climates the laminae we.e
corEidered to be in response to s€asons but this may be obscured id the tropics which often
havc ill-defined and short cool periods (approximately two monrhs in lhe sudy area).
Growth rates are also notoriously variable even within discrete populations (Hu[on,
lgE?b) and this could lead to incorrect age estimation and erroneous growth curves.

It was not po$ible, after the first lew years of life, to assign ages to osteoderms soley by
coudting the laminae. This was becluse laminae are remov€d and broken up by reso.ption
and accretion (Buffrenii, l9E2). It was necessary to estimate the number of missinS
laminae and this could leld to addittional errors in age eslimation.

A fuather probleo, especially for long lived animals such as crocodiliats, is validation of
thc techniquc. Ia the case of ihe Nile crocodile there is only one knowd age free living
speciman. Thir aoimal had an a8e estirnation error of 15 96 at 46 yeaF (Hutton, l987a,b).
Clearly duch more data are needed before thc technique can stand ug to serious critisism.

However, if we ztccept the limitations of the mcthod and assume that the laminae lre
deposited on ad aonual basis, then it is possible to discuss sorde of the implications of the
present 8rcwth curves.

The age at which a crocodile is epable of breediog is an importrnt pammete. which qan
bused to enhance the exploitation of a wild population (Craig, et al. 1989). Current
kDowledgc suggests that a female Nile crocodile becomes serually mature belween 2,4 and
2,6 m TL (Cott, l96l; Hutton, l9E4; Games, zohlo and Chande, 1989). The growth curves
iardicate that females mature between 12 and 20 years of age in the study area.

Whert the female Irowth c,rrves for the study area and Lake Ngezi (Hutton, 1987a) are
compared there is one strikinS difference (Figure 9). FeDales from Lake NSezi take
between 25 aod 35 years to attain serual maturity. They will, however, .each a sirnila.
ma,rimum size. Lake Ngezi is close to Harare on lhe cool central plateau of Zimbabwe
and air and watcr t€mperatures a.e subslaniially lowe. than lhe Middle Zambezi vall€y
(summer maxidrum temperatures are seldom over 30oC). It is hypolhesized tha! lhe lower
tempentures contribute to their slower Srowth rate (Hulton, l9E?a).



The similarity of the indepeodenlly derived curves is remarkable and it is possible rhat
they approximate the growth of wild crocodiles in the study area. It could be trgued, in
the case of the Cahora Bassa sample, thal this is a result of mathemaric.l maoiouEdon of'sofr" data. The choice of rhe asymptolic length through which the calculaied annual
Increments have beer constrained is one tnajo. weakness in the method and is largely
subjective.

The 'lraditional' Von Berlalanffycurye asymptotes to a horizontal lioe. However. ifcurves
are fitt€d to the Lake Kariba data by eyg it appears that there is a continued slow increase
in length.Ihroushout life. This *as also true for dara from Lake Ngezi (Hu(on, l9E4). tn
vielt/ of this and data and opinions of olher authors (Chabreck ard Joanett, 1979; Graham,
1968: Neill, l97l) it was felt rhar the use of a modified form of the ion Blrtalanffv
equation was justified (Craig et al-)-

In thk study it wa3 much mo.e difficult to count laminae in the femur sections than rn lne
osteoderm sections. This was contrary to what was expected and it is unfortunate rha! borh
sectiot|l werc not collected from the shot sample.

Finally it shouid be mentioned that there is at least one documented case of ooor
manaS€meot of fish lropulations because of oon-validltion of the ageing technique
(Beamish and McFarlane, t9E3). This should .emind wildlife manager-s tttreat these
growth curves with cauliod until better data is available.
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Figur. 3. Measurementi taken from ostaoderm sectioN to estimate are.
TD - Total osteoderm depiE LD - Depth of visible tamina;;
VL - Numbgr of visible ldminae: MS - Three innerrnost
laminae averrged for the mean separatioo.

OR
IR

Figurc {. M€aiu.ements taken from f€mur sections to estimate age,
FD - Femur diameter along the longest axis;
(JK = utameret ot a tamln!:
IR - Dilmetcr of tbe nexi inner lamin!,
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Y= 13 .  e6x15  .  S6
. -0 .96 .  p<0 .0O !
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Figlra 5. The relationship beteeen femur diameter and total length for a sample of male
femurs from Lake Cahora Bassa.
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Figure 6. The relationship between calculated total lenglh (from the inner lamina) and the
calculatcd innual incremenr (see text),
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Figrft 8. Gro*th of male and female crocodil* from Lake Cahom Bassa determincd by
skeletochronology. Males,, K - 4-4 : A - 0-002; B = 0.9 : R = -0.052.
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THE STATUS OF CROCODILE POPULATIONS IN FAPUA NEW GUINEA
t9a1 - l9EB

TNTRODUCTION

T h i s  o a o e r  i s  a  r e o o r t  o n  t h e  a u r F e n t  E t e l u s  o t  t h e  t w o
€ r o e o d i . l e  s p e c i a s  t h a l  o c E L r r  i n  F a p u a  t { e w  6 u i n e a  i F l r G ) ,
T h e s e  e r E  t h e  C r o a i d y l u r  e ( t r o 5 u 3 ,  t h e  s o  c a l l e d  a a l l w e t e r
o r  t h e  e g t u a r i . n e  s p e c i e s !  a n C  C .  n ( ) v a e g u i n e a € ,  c o m n c J n l v
k n o w n  e 3  t h e  N e w  6 L r i n e s  { r e s h w q t e .  6 p e c j P s .  T h e  p r i m t s r y
objact ive i5 to present an up detE t-o data on the stel ' - r€
o +  e r i  1 d  c r d 6 o d i l e  p o p L t l s t i o n e .

T h e  € o m m F r E i a I  s i e n ! f i c . r n c E  D f  t h e g e  s P e E i e €  r P E u l t =
p r j . m a r i l v  + r o m  t h e  l r 3 d e  D +  t h e i r  € L : i n 5 .  w h i c h  h a E  b t e n
g o i n e  o n  f o r  t h e  I a s t  3 i x  d e c e d e E  t H o l l a n d s  1 9 8 6 a ) .
t 4 . i t h j . n  t h e  + i v e  y e a r  p e r i o d  p r i o r  t o  l 9 ' J 7  a n n L l s l  e x p o r t
e a r n i n g s  t . o n  . - . 4 c o d i - l E  s k i n s  w e r e  i n  t h t  o r d e r  o f  $ U S ? . 6
I n i l l i o n .  T h i s  w a s  a ' . t r r e d e d  i . n  I 9 B 7  a l o n e  v r i t h  s n  i n e r e a s e
t o  5 U S ; . : 5  n i I I i o n .

A 9  a  d e v e l D p i n q  E o u n t r y .  f o r e i q n  e a r n i n e 6  a E  3 L r c h  a r e
E i q n i + i c a n t  { D r  P N 6 .  T h e  r e E o l ! r c E .  h o w e v e r ,  r a q t - l i r e s
a t t e n t i E n  t o  e o n g e r v e t i o n  4 n d  m a n a q e m e n t  s t r g t e q j . a g  i n
r - h a t .  w i t h  p a r t i . € L r 1 r r  r e + e r a n c a  t o  a .  p r ) r r " : r , l : r  i t -  h a €  b . r e n
= r r h i - . + F . i  t d  r l p o l e f i d n  r + ' - n  i € . 1 i n F <  i n  r n a n v

a r e R s  o t  i t E  d i s t r i b u t i o n  w n r l d - w i d e '  g i n c e  E F D . o d i l e s
a r e  I i E t e d  t s  e n d a i 6 e r t d  s p e c i , E E r  b ' . r t  b e j . n c  c E n n e r c i a l l v
v s l u a b l e  t - h e  n a t u r e  o +  t h e i . r  l r s d e  i n  E r ! 4 o d r l ?  p r o d { . t - s

n L r s t  t r a n + o r m  t o  L ' I T E E  ( C o n v e n l i - o n  5 n  I n t P r n a l i . o n q l  T r s d F
i n  E n d r n q e r e d  S p e c i e s  o +  W i 1 d  F 3 u n B  3 n d  F l o r  i
r e q u j . r e m e n t e .  f h e  p r i m a r v  g o a l  o +  r e q 4 l 3 t i o n  b t i n o  t o
ans,-tra sLlEt-r inable viald harveEts 6n E lonq t-arm brEis
(Ho I l ands  l t 8 ! a .  1984a .  1q85 .  19864 ) .  5o l - h  o+
spea ie€  d re  l i s tad  Dn  Append i ) .  I I  o+  C ITEg '

t r l h i l . s t  t h e  t b o v e  s t e t e m e n t 5  e ' n o h a 6 i : e  t h u  , : o o m e r E i - . . 1
s i q n i + i c a n . e  o f  l h e  a r o E o d i l e  r e E o u r E P  ! n  t E r m =  o +  i ! €
v e l L r r  t o  t h e  n s t i o n s l  b u d q e t .  t h e  w o r t h  o +  t h e  E r t r c D d i l P s
t o  l h e  r L r r a l  D e o o l e  o f  t h e  m a j o r  w e t l t n o  a r E e s  i s  . n o r e
E j . , t n i + i r e n t .  C r o E o d i - l s  p r o d u E t E  c . m p r i . € e '  J : h e  m a i a F .  i f
n o t  t h e  o n ] \ , .  i n t o n e  b a s e  o +  r ' h e  6 w a m p  P e o p l E '  T h r =  r 5
b a c a u E e  d a v e l o p m e n t  o +  3 o r i 4 l l l t ' - ! r a 1  E a s h  a r . p 6  l ' r o u l d  b e
v e r y  e , ( p e n € i v e  w h e r e ,  r g f e r e n c e  i E  m ' t d E .  p a r r - i : u l 3 r I v  ( ] i

t t l e  S e p i h .  F l y  a n d  l h e  6 L r 1 +  b a s i n s  { F i q l t r e  1 ) "

TB



T h e  d e v e l o p m e n t  o {  t h e  € r o c o d i l e  r E E o L r r E e  t h r o , r c h  v . r r r e , _ r  j
i a r n €  o +  e x p l o i t : r t i o r l  h a E  b e e n  r e p c r r j e d  e . t e e , r f r e . e  r n u
w i l l  n o t  b e  r e v i e w e d  h e r e  i F e { e r  U o l l r n c t =  : l p g : a .  t c $ + a ,
1 9 4 5 .  l 9 B 6 a i  C D x  1 9 t s 4 ) ,  T o  a c h i e v e  t h e  D D s l  , r i  , , q o n r : r n D L . :

L(6e" o+ the rEsot l f_cs ( . / i thol tr :  CeFlEt ion D+ the croco' : t i l -q
p o p u l a t j . o n E ,  t h e  q o v e r n m e n t  3 n d  i n d u 6 l r v  h r v e  e n d e t y t r L ! r e d
t o  i m p r o v e  n r a n a o e m e n t  E t r 3 t e q r E s  t h r D L t o h  E f + i t r i e n t
h e r v e s t i n q  a n d  n o n i t o r i n 4  o 1  w i l d  p o p l { t a t i o n s  E t n c a  t $ e
late 196rls €nd 197i: 's.  t { i th the 3sEi6+-, i r lce of the L]NDF.iFA{J
o r e l i m i n a r y  n o n i t o r i n q  q , o . l , . :  b e o a n  r n  t h e  e a r l y  1 9 9 { : r E .  i h e
B o v e r n m e n t ' s  n o n i t o r i n q  e c 6 I o € i B t .  l , t a r t ! n  H c I l a n d E
d e v e l o p e d  t h e  E u r r e n t  m o n i l o r i n o  p r o ! r 3 m m e  a n d  t h i E  h + E
b e e n  i n  o p e r a t i o n  g i n . e  1 9 8 I .  I

A number o+ wor| l :s he' , 'e dst i i l .ed thr Fi t j "onale 3nd
i m p l e m e n t a t i o n  o +  v i r i o u E  p r o g r i m o e E  b D l h  i n  t h e
d F v e l D p m e n t  o +  i h e  E r a c 5 d i l e  i n d l l 6 t r y  a n d  ! n  5 c i e n t i f , i r
r a s a a r E h .  T h e  r F p D r t - E  i . n E l u d e  t h o E e  b v  D D r . r n e E  (  1 9 6 X ,
l 9 7 . . t t  l 9 7 l a - b !  1 ? 7 4 .  1 9 7 8 ) .  L e v e r  r  I 9 7 5 r  ! ' P a A )  |  r , i ' r d + m
l 1 i 7 b ,  I  F o l t o n  |  1 9 7 7  |  1 9 7 9 .  1 9 8 1 ;  .  l - e v ? r  r n d  t s E l B o n
(  1 9 7 8 J ,  F . w a p e n 5  a n d  8 , : l t o n  1 1 9 8 1 )  .  E r : r h a m  t  1 9 4 { 1 "  1 - a l  ,  .
g r a h a r t  a n d  R o € e  { 1 9 8 1 ) .  F o I t o n  r n d  L 3 u f r  1 1 9 g I r .  H o l l a n d i
1 1 9 8 : a - b t  I 9 B 4 a - b "  1 ; 5 5 .  l ; B 6 a - E \ ,  H o L l i n d g  : 1 n d  b c , - r d ! F
(  1 9 9 4 ) ,  l m p o r t - a n t  t r D n t r i b l l t i b n s  D n  f l o n . i i D r l n E  i r i 4
a c o l o q i c a l  l " e s e a t - a h . o n  a r o c o d i l e  p o p , . |  i f , t j . 4 n =  i n E l ' l d p  t l + e
w o r k €  b y  F e r n e l l 3  r n d  B 4 r a i n  t  1 9 7 9 1 .  d ' - L . q i n  i  1 ? B i : ! r _
b " l 9 A 1 "  I 9 S ? ) .  H a : l l  i 1 ? B Q .  1 ' t 8 1 .  l i A i - r - b : ,  G r 3 h a m  3 f l d
H h i t a k e r  ( 1 9 8 { l l .  H D l l . r o d s  t 1 9 8 2 , r - b .  1 ' : F 4 . . - b !  l q B 5 ,  l ? E i r -
b ) .  C o x  1 1 9 8 4 )  r n d  E o j l  e t  a l ,  i  l i 8 7  l  ,  

I
I

A n a l y E ! E  o f  m o n i t d r - i n g  d r t 3  D n  p r o L , ! 3 t r o n  ! r e n d =  5 ! n c q
1 9 8 1 . / l ? B ?  w a s  i n i t i i l l y  e . / t 1 { a t e d  i n  l 9 C :  , H o l l 3 n , l i t

l 9 E 2 r  1 9 8 4 i ) ,  A n  e a r l y  e r < i m i n a t i a n  a +  t h e  r e l E v a n E , '  o ;
d a t a  c D l l t e r t i o n  i n d  t n a l v = i €  + o 1 I D { . ! e d  i n  l 9 E 4  i L l o 1 1 r n d = .
l 9 B 4 b ) .  A  f l r r t h F r  r e v i e w  6 f  l : h E  r : . ! n s  a n d  E + + e l l i v e f i e - - s  r +
r - h e  p r o q r s , n m e  w , t €  m a d e  ! n  1 9 8 5  i H o i i e n d = ,  l 1 ' 1 i 5 . ' .  r h e  l 3 : + -
f S G  r E p o r | . -  w t E  m d d e  i n  l q B a  r s  a o  ' , F - , l i t e  i :  t h e  , 1 , . : :
I H o l l i n d s .  1 9 8 4 , ,  i h e  n o s t  . e r e n  r -  p o p l ' i i i - L ' r n  ' , o n 1 l r . i - n r
d a t a  n d  r e s u l l s  a r e  r e p D r t e d  b y  U R x  e t , r i .  i l t B ; r .

T h i s  p a p e r ' 4 4 E  F r e p a r - e d  + o r  t h e  l . l j . n ! h  l i l D r l : i n q  I ' l e E t ! n ' r  c +
t h E  E r o c o d i l e  9 p e = i r l r s t  E r o ' r p  ( E S G )  h e l ' l  - i ' -  L - . E .  F ' p r ' i '
N e h ,  -  B u i n e a  + r o r D  1 9  -  ! 1  0 c F - o b e r  I t a A  i n d  p r e e e n t s  t n  L , p _
d a t e  o +  t h e  1 9 8 6  r e p o r t .  T h p  p a p e r  i n  l h e  r : r E r -  r 4 s t r n : r '
o ' r t l i n e c  g x p l D l . t i t i b n  a {  t h e  c r o c D d i l e  r e = D l r r . i ,
p o p u l i l i D n  t r a n d g  r n d  e n v i s i g e d  m t r n j . r - E r r n g  : . L r ! ! t i e q '
O t h e r  d d L , i  o +  r e l e ' / r n c E  D n  l r r d e  f , n d  E r r n s e r v 3 l ] . d n
n € a s l ] r e s  a r e  a l s o  E d n s i d e r e d .

tt



1. EXPLOITATION

c r r a o , l y l u s  p ( , r o 5 r - r : :  r n d  a .  n  0  y  3  e , . t  4  r  r r  l ?  l . ?  o E € L r p y  m o s l  4 {  ! h ;
l o w l a n d e  o {  t h e  m a i n  F i \ l | j  l i n d m e s s ,  w h i l e t :  a .  p r , , r . , r : - ! i  r = l
b e l i e v e d  t o  b e  t h e  o n t v  s p e E : e -  : n  + _ h e  D + + = h o r e  1 = 1 i f l C g
l L l h i t a k e r  1 9 7 9 .  H o l l a n d s  l 9 B = ) ,  A :  F . i q l r r e  I  e h o , | €  E n e r e l
i 5  a  v e r y  | a i . d e  d i E l r i b l r t i . o n  o +  t h e  5 p e c r i . e E ,  p a r t i E L r I a r t . , . i
o n  t h e  n a j . n  l a n d m r € E .  l t  E h o L L l d  b e  n E t a d  t h o | - r g h  ! h : 1 t  a .
D o v ; r c 9 4 r n 4 a e ' s  d i s t r i b u t i o n  t o ! { e r d s  l h e  a D a s t i l  m a r o i n e
i s  a f { e c t e d  b } ,  t h e  p r e E e n c e  o +  s , r t l n e  . o n d r t r o n E t  w h i c f r l
i t  c t n n o t  t D l a r , i t e .  I t E  d i s t r i b u l i o n  w a u l d  n o t  i x t e n o  : t :
t h e  i f t m a d i - r t e  E o a = t l i n e s  b L l t  f l L r r t u a l e  r . . c o r d i n o  L a  t h e l
i n { l L r : <  o +  6 e a  w e t e r g  - r n d  l _ i d a 1  m o v e m e n t s  s l a n o  t h e i
a o a s t 5 .

T o  a p p r e c i s t e  e j r p ! o i t a t i . o n  a +  i i h e  E p e c i e s  i t  . = l
w D r t h w h i l e  t 5  n o l e  E a m e  € e n a r i l  f p e t , L t r e s  o {  t h e  E p e c i e s l
i n  r E f e r e n c e  t o  F n l 6  s  n a L | . t r 3 l  e n / i r o n m e n t g  t s n d  c o m m e r c i r l l
t r a d e .  C .  p l ] r o s u s  i €  t h e  l a r q e r  o {  t h a  t w o  E p e c i e s  f , n d l
i n h d b i t s  E  n u c h  w i d e r  r r n o e .  I l  o c E r - ( o i e s  e s L u - r r i e s  a n d ,
the rnore open-waler enYironE of swarnps and laqoan5, Thel
E p e E j . e s  p r o d L ! € e s  l - - h e  b e s t  ; h i n s  i n  c r D c o d i i . i e n  l e a t h e r
s n d  p r o d u c t E  + o r  t h e  i n l e r n r t i o n l l  m R r l - r e t .

r _ ,  n i : | v P r q r i F e i e  i E  l : h e  E n d E f i i t r  = q - a : i I  l E d  i F p s h w a t e .
€peqie€ ta th- i=I3nd et hlew G'Jine , .  .1nd -chDwE l tr . r :
J i E t r n E t  o o D ' . r l r t i D f l E ,  ! n e  r E E ' r r =  r n  t l - . 3  n r J r l n e . _ n  p o r r  ! r t r . l
o +  t h e  c o | l n t r y .  p r i m r r j . l !  t h e  S a p i ! :  b e E r n .  t ! _ r s  e t h e r  i n l
t h e  s o u t h - w e s t e r n  p o r L i o n ,  p . r m a r i l ,  l n e  F 1  .  b . . E i n .  i h e i
d i s t r i b | - t t i o n  o +  i .  n r r r , i e l u r r e a e  o \ ' - a r l t p =  M r : h  i ,  c i . ' , - ' . ' : . , r i  " ,
e l 1 c e p t  t h e  i m m e d i a t p  , : o s E t a I  3 r ' e t E .

I
A s  6 h o w n  i n  F i q u r e  1  l h e r a  i r  3  v e r ' \ ,  l r . a e  : r e e  a . l
= u i t a b l i  h i b i t r l E  + D r  t h e  E r e E o d i I t € ,  l h e  n a i n  ; r r e t =  t r
d i s t r i b t , t r o n  a r e  t h e  s e p i l  .  W e = L E . n  - - . . a j  i  l .  b - i ; r n E
w h i l s t  s d d i l i . o n a l  E D r c e n t r 3 L i o n 6  o c . u r  i n  l h e  L p n t r i i  t r n d
N o r t h e r n  F r o v i n c E E  r s  w e l l  a e  t h e  m a i n  i . : l r n d s "  A c E o r d i i n , :
t r ,  H o l l a n d s  { 1 9 8 6 )  i . E  { a E  r e g o r l e d  i h e t  l f E o d  D o E , , r l a t i E n E
o f  t r o € o d . i I e s  a b o l r n d  + o r  h u n t i n g  o {  w i l d  E l  i n s  i n d .
d e v e l o p m e n t  d +  r : l n c h i n !  r c t . i ? i l i a s .  l h e  p r E s e n l :  : i t u t s t i i ] n
i9 very oL|ch l :he Eame,

! l , h i 1 s t  e x p l o i t i t i r n  D . ]  t h e  t r r o E o d i i E  r e i , t r , . l r E e  : =
v a l u a b l e .  t h e  p r o b l e m s  i +  r v , r i l e b l e  € t o c l " : E  i e  3 ! : t r j - b l r t e d
t o  t h e  h i s t o r i c a l .  t r e n d  o +  h : ! r \ , ' e g l i n o ,  L a s i c a l  i \ ' .
t r a d i t i o n a l  e x p l o i t 3 t j . D n  h a s  a l L . r a r , s  b e e n  { e r  + o D C .  T h e
i n l r o d u c t i o n  o +  c o o m e r r i e l  t r e d e  o i  E l  1 n 3  r n d  t h q  h L l n t f n , r
m e t h o d - €  l h a t  t c r D m p e n i e d  r e s | l l i - e d  i n  m i r r )  i F p ? e  b e i n a
h u n t e d  ' : u t  w h i l s t  a t  t h e  s a , n e  t i n e  L h e  m e r n  s i : e  o +  t h e
a n i n e l - €  h a r v e s t e d  w a s  r e d t . | E e d  t D  v e r v  E r n i l l  = . i : e s .  T h i E
iE shD$,n in Flqure : .  whcra there waE !n ! , rpsl .rroe :n:
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FIGURE 2! Total sklns exported frorn pNG
be t$€en  19 ,15  -  1972  o f  bo th
C_. pofosus _and C. povaeguineae
{Based on aata In rro t-l-in?Ei-ITg S )
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h a r v e € t E  a c E o r d i n g  t e  t h e  t r a d e  d . i t . a  , f , n C  e v E n t ' - ! B t l !
E D I I - r p s e  j " n  e x p o | . L  4 f  - i l . : r n - q "  I  h e  m , r r f l  a r 6 t r i e m =  a e r  e
d e c l i n e s  i n  p o p l r l a t i o n E .  3 n d  l h e  b r e e C i n E  s L o E k  w h i c h  N a €
; h o w n  b y  v e r V  s m a - t I  = ! : 9 , 1  = r ' r r . s  E o n p r r s r F E  l - h e  * . : p e r t E .

T h e s e  p r o b l e t n s  h a v E  b e e n  a d d r e € s e d  b v  n - r t r a n f , l  b e n e  e n
t r s d e  o +  E k j " n s  w i t h  E o m r n e r E i 3 l  b e l l y - w l d t h E  d i  o . , e r  i , i J
i n c h e s  ( 5 1 { : )  n o )  w h i c h  r ' J r s  e n + o r E e d  ! n  1 9 7 5  i n d  E i : e s  i e = €
t h a n  7  l n c h e s  (  l g o  , n n i  i n  1 9 8 1 .  r h e  o l - h B r  n r a i o r
d e v e l o p . n e n t  h i E  b e e n  .  q . a C l . r a I  € h i { l  + r a m  h i r v e E t  d {  r r i l d
s [ : i n s  t o  r + n c h . ! n o  3 c t - i ! , , i  1 : i - e s  / H o l l a n d 5  l e E i .  l 9 E A a ) .  f h e
s u c c e g g f u l  d e v e i o p m e n l  5 f  r a n c h i n g  t , f - d a i - .  i E  B h D N n  r n
I a b l e  1 .

TABLE 1i Liva purchase by lnajor ranches and tar a in PNGi

1979
19BO
1 9EJ I

198f,

1985
1946

, : ,  n ' ? rae , Ju tne :e

7 5 6 1

B6' :J :
?518
f,f,29
5iir l rl'

& _411

974
2141

1901
14b9
.+{-,!5

::7C,1

TqTAL

+9:l?
Eg ln

1,:rfP5
l t , l n1

4419

l r_1! l :5
14e41
L : l i :

T h F  d r d n  d +  l h E  ! e B ; . 1 e | ] 4  o e r i o d  w e E  d ' r e  l o  I t r ! ^ r  m - r ! - ! : e t
p r i E e s .  w h i c h  ' h e t n t  ! : h a t  j " t  $ i 5  n o l  ' . i ! b 1 e  l 5 r  { t r n s  i - L a
E o n t i n l l a  D L l r c h t s e  o . t  l i v e  i n i m a l E .  r n d  ' l e l  e  . l B E l i . o e  , f j
r ' r i l d  E t e c l . , E .  A p a r !  + r E m  ! h i €  l i / e  p l r r E h r = E  : n E r e i 6 e d  r r ? m l
1 9 7 ? - 1 9 8 7  r { i t h  t h e  h i o h € E t  i n E r e a € e s  t r n  1 q 9 . 1  : n d  1 9 9 ; .
A t t h d u E h  3  E m e I l  n l r d t b e r  e +  c ! ' o c o d i l e €  - 1 f _ e  l l r e d  E n  r h : l
+ ! r n 6 .  t h e y  3 r e  e j r p e . t a d  t D  b e  i n s L r J r ! c ! e n 1 :  t , r  E ' - l ! p 1 " , '  | h e i
d , n n e n d  J D r  i  1 o n 6  L e r m  b i E i 5 ,  

i

E x p t r i m e n t a l  e g €  h a r v e E t s  o +  t .  c , ' , . ' , , J r i . i  h 3 \ , e  b e ? n i
c o n d L r c i e d  i n  l h e  a l n b l . l n l i  L l i s t - r i - , : i .  E 3 s t  ! e p i l . :  F r D Y i n c , = . J
E i . n c e  1 9 E F  e x € e p t  + o r  1 9 4 7 ,  I n  a d d i l i t r n  ! : :  t h - -  l l E e  o f  t h e
p o q a  t o  o g L a i n  b i c I o q . i E r I  d 4 1 3  s L 1 6 h  3 5  h . r ! E h E | b i l i t . '  r n d
m o r t a l i l y .  t h e  e x e r a r E e  ! . { F s  c o n E e i v e d  + - o  r r r .  r -  l - r r o e  s 4 - r l ?
h u m a n  p r e d a t j . D n ,  H o l l i n d 5  l 1 ? a 6 A )  r ' e p D r t e ' l  : i  ' l r " s m i t i c

d E c r e a s e  D +  t h e  i E i i v i L r  , r o m  f , O - f , g z  t i  c n I !  f , : ' : .  t h , !
i m p a c h  o +  t h e  E E o  h i r ' . E l :  i =  , : . n l r o I  i E d  r i e v E r _ n m t n + -
r F ! € n t - i e + c l  l i w  r  c F I E F + r - n  n r 6 r a c c  i n  F . r i -  n n

: r r b r s r l E , i  l . r  + l r r . l c  r n d  a r E . ,  r r - E E c  l A  h r r , h r n  h : r " . € : r t  r .  !

t a l : e n .  T h e  o v e r a l l  r e s ! . r l t  o J  t - h e  r E t i v i + - )  h t s  b e e . '  P
c o f l t i n u e d  m a r k e d  d e c r e r 5 e  i . n  h u m J | n  h a r . , c E t 5  L , h i l e  e i  l h e L
s a m e  a n  i n c r e 3 E e  i n  t h e  h i t e h i n o  o f  e 4 1 : s  t o  d t l e .

t



2. POPTJLATION TRENDS

T h e  p r i n a r y  c o n s i d g r : ! + - i o n  t o  1 - - h e  r : F c c o , l i l a  r e s c . ! r , : i
m a n a q 4 m e n t  p r o q r a m n e  e t  t h i s  € ! , r q e  r " s ,  w h r l  e i + e a l  t E  t h e
t r o n t i n u e d  h a r v e € t  h . a v i n o  c n  t h e  $ i l d  c E r  L 3 ! i E n =  ' :

H o l l a n d s  (  1 9 8 : a .  1 9 8 4 a .  r ? 4 4 b .  1 9 e 5 !  d e l . r i l e d  1 : h e
r e l e v i n c v  o {  d i f + e r a n t  d a t r  E e t e  E n d  t h e i r  a n e l y 3 i =  + r D d r
v a r i o u €  n o n i t o r i n q  t e E h n i d | - l e s  s i n € q  E h e  m o n i t o r i n o
o r D o r a n m e  w a 5  i n i . t i " 3 t a d ,  T h e  o a r r m o u n r -  F r c b l a f l €
i d e n t i f i e d  a n d  w h i c h  s i - i l  I  b e g e f -  t h e  D r . o r e m m e { B
i n . : l u d e :

(  r  )  F r c b l e m s  d , - r e  t o  " w a a r n e E s  '  ! E
s l i l  I  b e . i n a  h l r n  t e d :

i b t  t ' t o s t  E r o c o d i t e s  h r e s d  i n  v e r ,
h - c b i l a t s  t  3 n d

i E r  D a t a  . n - r l v E i s  + F d  i n l e r p r e t a t i e n

D t h e r  m s j o r  E r o b l e n E  r r e  1 i ' n . i t e d
e q L | i  F m e n  t ,  I n a n F o w e r  a n d  p : p e r t i 5 e .
d i f + i . L r I t j . e s  p o s p d  b y  t h e  n e t u r a l
I o o i s t i € i l  € ( p p o r t  r ! i t h i n  t - h e  p r o q r a  m p

' ' , r n d e r l ' , ,  i n E  p o p L r l 3 t i o n  ! r e n C :  e r h i . E h
p r e g e n t  m e n a q e m e n l : ,  - : n d  n c t  3  d a t a i l g d
p o p l - r  I  a  F - i o n  3 ! : e "  i l - l 5 l 1 a n d 5 ,  l 9 B 6 a r .

2. t. iIERIAL SURVEYS

fhe t | |a in Inethod u3ed t | ]  - tddr?Es lhe DrDb.LEf l  h iE
r n n " r l  . c r r r l  { h F )  c D L ! n } - s  o +  b : i . J  n e E + =

. - n E q t a . i  r n " n t q  r r E  n r J d p  o n  L d e n t : i t l  : e a = L ' =
r  l i n e s r ,  T h e  d i + _ 3  / p r = E e n 1  J e : -  o f  = ! _ r r ' J e \ ' :
! . J i  r - h  t h e  p r a v i a L r E  y e a r  e  r e s L l 1 t 5 .  t r d i L r E l l n e n l E  b v
H e i q h t i n q  a r e  m a d e  t o  l h e  r " r r ,  d s . t - a  t o  a b t s i n  t
i n d E j a  w h i c h  i . n d i E a t e 6  r _ h e  i : r e f l d €  o +  F o F L r l r t . i r n :
o +  m d n i t o r i n g  e c  l i v  i  t i a s ,

A e r i a l  n e e t  c o L t n t s  h a v *  h ( r w e v e r
I ' l i d d l e  S e p i k  F e g i o n  b e . e u - E e  D +
t h r s  r E q i o n 5  E  ' 1 i ' r n  a " P l . r i r :
r e q i o n g .  /  l J o l  I a n d s  1 o 8 5 .  l c B 4 r i
f ' l i d d l e  S e p i k  i s  t h l r s  u 3 ? d  t o
+ - h E  n 3 t i o n r  l  e i t u a t r ' r n ,

lhe , : rdc]:1d i  les -T
hf l rv i  l ' l  ' r ,=qetate4

+ ,  ' n . l =  1 - n t < f  ' , : l

F i e € o q n i s i n q  t h e
anvifDnmentS -rnd

-__  -  r

6 J  + h r i  r- - - - L

r r L l t e =

h i b  i  l : 3 t

i n  t e r m $

b e e n : o n + i n e d  3 n 1 /  t p  t , b e
!  n  F -  . n , +

a t i o n  f l e i 3 L i ' . , E  t t  t r r : h : t
C o : (  1 9 8 4 ) ,  D i t t 3  + r D m  t h e

q i v e  - : n  t r . . ' e r 5 l I  - r i = t , r r - -  o +

tD



2.11 SEPIK NEST DATA

The tnnLla l  raw dqt- i  t - l f ,n  - . !er i .  t  nesl  a! ' -1n j :s  t re ;5hl rqn r . r '
:  € h o w s  l h e  d a r - a  t . r  a ,  r d : i r l . / r : _

h l h i l 6 t  T 3 b 1 e  J  p r E s e n t E  t h s t  + D F  a -  n , . ' r , : e , t r , - t  j n e : e ,  1 . , :
6 h o u l d  b e  n o l e d  l h a t  e s  d e E E r i b e d  b v  l l a l L r n d s  ( 1 9 8 r r i l r "
t h e  r a h ,  d a t - i  i s  1 n , r l v 6 e r l  w r f - h r n  e i E h  h i b i l - i :  t / p e  r l v
d i r e E t l y  c o n p - t r i n g  t h e  l r , r m h e r  4 +  n F S t =  o n  i d e n t i E , r , i
r o u t e 5  w i t h i n  t h a t  h a b i t a t  ! n  t h e  , : u r r p n t  = L r r . , , e \ ,  a n d  t f . - e
p r e v i o t . t s  = ' . | r v e v "  T h i s  i - E  C e + i n e d  t r E  t h e  n e s t - i n !  i n d e r i  + o r
t h a t  o d r t ' . , r l i I  h r h i t r f  d h ! . h  i :  . - n n r , - € i r  r n r ' n < + : r..:

i n i t i e l  A r b i t r a r v  b e s e  l e \ , s l =  s F r ,  a + -  t ! : " : ,  i n  t - h e  ; i r E r :
y E a r  o {  5 ' - ! r v e y  l n D t e  T a b i e  4 .  f ' e . t e r  H a l l r n d s "  1 i E 6 l ,  i h i l
i 5  O c t o b e r  1 9 8 1  + o r  a ,  n ' r y a e r u l n e i e  r n d  l ' 1 : r . h  1 9 8 ?  + o r  f .

I h e  d - i ! r  E o l 1 e € t i . o n  . n d  a n 4 l ' / E i €  t l = D  c r e € e n l  . J r f , w b : r c l , : € .
T h F  . l F 6 . r  i  

"  
r -  + i c l . r  x - r

the 3er ia l  =Lrr ' . .e . /  l :eEhniqLle and !he ramDrBF-: : f r  Dr  r :hE

U h l D F , / F A D  F r o j e c t  i n  t h e  e : r l \ i  i ? A r : t 6  r ? : r L l t e d  i n  l a c l .  D J
r e l e v a f l t  o a n F o ! , J . ? r  3 n d  E : r D e r _ + - i : e  t r  E i l  l g E t  3 n d  i n t r 1 , , , i e
t h e  d d t e .  T h e  c c n s e a , - r e n r e  D +  ! h i =  i 5  r e + 1 ? . + - e d  r n  T a h 1 . : i :
: ,  f ,  a n d  4  a i l : h  c i i l : i E l r l e r  - e i e r p n E e  t D  i : ,  r i r . . ! , . e 4 , r ! . p : l ?
i n  1 9 8 6 ,  w h e n  n o  s l r r v e v s  $ e r e  d o n p .  T h e  E l r : , - r  r :  r ' 1  1 i 1 ?
, : r ' r | E c t e d  ! ^ ' h e n  : r  C L a : :  I  F A r - . 1  C r o r a d i l e  F , _ ' r j e . ' L  E , i c e F t .
i n d o n e s i i l  v r a E  e n o : a e ' J  t o  r 5 € i : t  i n  r , \ E  i "  n r , I t e a , . r : : r : -  + E
E U F \ . a y  i o c + _ D b , e r )  i n  t ? B :  : . n d  t h ?  a ,  r , ) ! . ( , : 1 . / : :  s , - r F . , / s \ , / F
r  r ' l 3 r c r .  ,  : n  l ? 8 8 .  I

' l ' h e  
r e s u l J : 6  e +  I ' i : r _ , : h  t n H i  : , - r  C ,  o t , ' , 1 ! u !  i n  i a i r i , 3 e  :  r n i

4  , i p p p a r  f , l a r m i n , r  i n  t h r t  ! r  ! _ a E : d  i r [ l . e f s e  ] ,  f , , r E 1 :
c D l i n t 3 .  t o l l o e r e d  b '  r  m a r l i ? ' J  t i e c l i n e  i r i  l h e  r r l  i i r q r n r
v e i r  3 r -  i n o l i e d .  I h i €  o a q t e r n  d i d  n o l  - e E , - r l t  ; r o m  1 r ' l ' . r n l .
f ] o p u l a t - i D n  r h F n a s 4  b u L  + r 4 n  t  n i E h  n r m b e r  ' : f

d i E E r e p s n s i e s  i n  s u r v e v  f r ] ' , ' r : e s  3 n ' f  | - e : l -  a 5 ' r n + , :  { C ! ) ,  e L l
r I .  1 t 8 7 ) .  I h e - : e  p r d b l e m s  d q f r - e  d ' - l E !  { : o  d . n i o ' 7 n e n t  . i
i n e x p e r i e n c e d  - i n d  u n l r , { i n e d  p 4 r s o n n e I  e ;  , r h i c h  t h e  I , l l : F
h a s  n o t 4 d  3 n d  ! . r i l 1  n o l  r € F s 3 l ,  l i h i i = L  + - h E  C a t e  i €
i n E l L t d a d  . i n  T i b l e s  2  s n d  4 ,  i t  i s  n o l :  ' - 1 5 e C  i n  t h -  t r e n ! i
3-nalvsiE ehoHn 1n FiELrrts L I :DmF:|r iErnE :a-F r ' : ' - ! le5 end
n e s t  a o u n t s  l ^ l e r e  r n r d e  a o , a i n = + -  t h e  r _ e s ( l - t E  i : f  f l 3 r c f '  ! ! 4 6 "
T h e  l n d i v i d l . l a l  L r p n , l =  = h o w n  b v  p : E h  s D E c ! e s  : r e  : e e L r : r - p d
i n  F i g L r r e  J ,

C .  p | r : . , ! t r !  = h o h E  - r  = : E 3 d ?  i n . r e r = e

C a c r p - i s e  {  1 9 }  d ' , , e r _  t h e  1 i : + -  | r { o  y * i r s ,
l L a 4 !  i s  3 t i 1 1  r , r t 1 l  t b D . , / E  l : h e  i n i r r : . . r 1
T h e  l r e n d  t h e r e + c r =  l n C i . c i i e s  t h r t
r _ e c o v e r e d  E o n s i d s r a b l . . , .  i  i  t h a t . ' q h  t h e r e
b u t  m s 6 s ! \ ' e  h a b i ! r t  d i = ! ' . ! r b n n E e e  b . . .  f
s e t s o n s  s i n E r  1 9 E A  .

! :5  I  - !a  , . r1 th
H,t:.,4\,?r +-he i E..,el

i c , r t  : e 1 -  i n  t ! q

| 1 r  , r  h r i - n  n e r _ i  n r l  i  f

i  r e  ! l L l r i , r ' r  t h e  d r ,

TT



TABLE 2:

P.wend imbe
,Iapanda i

L a p a n q a i  ; c r o l  l s
l {a1mEL!

Wagu LRqoonE
l i lanai /Nya 1 i . /h, i  heb
l{ao, iemu Scrol  lE
la,est liami.em',!
B i - i q i  S c r o l  l E
lr :L!hkain Dx bol. j
l , r l b l : a i n  L - r -  o o n E , ' S a  r
H a u n a  L e Y e  l €
Fayanga t,/ f::!.ia yan q Ll r
Nyngium,/1.:oF:obaqt\ ,a
Swamp ?7?6117
[ h e n b r i  8 $ r a l
t ' l i n d i n b i t

L a p 4 n g a l

NUIIEEF DF NESIS FER YEAFI

Aerial survevs o+ E. oorosus in the Seoik.

: : -
n / E  f
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:
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TABLE 3: g::i;t ="..""= ot c.novaeguineae nests in thel

1 9 8 I

1
r:r
I
1
:
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7
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7
-1
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iJ
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l l
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i ; E :  1 9 4 :  1 r B . :  L n r : 5  t a A 6  l a i - '

s i  !e-< nat -€LrrvEYsd in :1. i?:

F:orcrsa$rer i .
Walmeu Laqoon

|  : h r n f , : i  q - F n l  l

F i  i h :  |  : n - n n

Nyal i  /F:anai.
I t :wandimbe
W6gu/ WaEui
Khapar BaFat
F  a y e n g a t
F w i n a k y i y a p a

F:aba! (  l r : , imiemu S. Fsr-at )
g o p  (  S r r o  l 1 l ' L a q c a n  )
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,-r f  n/.
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741
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5 l.  (: '  11

i : r 1 1

] I :
li:i :[i 1'1
14  ! 2  1 l
5  t n  5
442
9Ab

r l r : 4

l f ,  9  5
: ,:J ,1,

j ' z  n / a  1

2

i
f

I

:
f
4
I
!
2
1 . V
er
4 l

I
L

5
1 l
t
:

lifi

4

1

I
5
It)

tp



TABLE 4: Crocodi le ncat ing indice- +or the sePik

A .  H a b j . t e L - N e s t i n r J  I n d i c e E  t a r  [ . p ! ] r o 3 ' - . ! 5

H a b i t a i - 11,/ Ha b

198? r9af,

r:i.:; lrl.-t :{-l

O . 4  I ( - J O  1 ! ) r )
't ,: I r)rt 15f.r

I n d e i :  p E r  { e ; .

1 9 8 4  1 9 9 5  1 9 a o

7 4  F l  
' ? i

r6 ;  :1 f ,  : r41
r :5  141  l f , !

Lagoon Frinqee
Ov .g r  o ;<  bows
end  Dhanne  I  E
Sc ro l  l  Swa les

Hab i ta t  We iq  h tEd
Nes t inq  l nde , {

c-'r? 'i54

i
362 154t { l { :  lo l  12 f ,  1a :  1aa

.  H a b i t r t - N E s t i n o  I n d t c g E  + p .  C . n o v . t e , r , - r  j . n P . ' e

Habi !ai :

Laeoon FrinEeE
Sc.if, I I
E h a n n e  l  s , / E a r a  t E
OvProrawn D:{bawg

Habi tat-  l {eighle.
N e s t i n 6  I n d e l <
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19e :  1984  19e5  1944
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i : ! . 1
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( c )  C . p t f r o 5 L t 5  5 u r l e Y 6  D t  l 9 E 7
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l f ,A ie L d.:
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i r e  n 4 t  i  r l l r d e c  t r r

r3



o l
d, l

o l

6l

"r/

q l

8J
: .-l

E

o

2

o {

hq
; t -  '

(.)

i

E

..{
o.

d

E A \

o,

t t

.1 E

o - t
o , {
O A

oo

0r ( ,
t z

(

l
I

t-,

'-! o

n, c)
z6

.t .t .1 -1 \9

aolv^ 'rvrJrNr do Z sv xgdNr gNrrssN



C .  n 4 v a e , - J . r r n e a e  !  i n  E o n t r r s t  € h o w E  m ' j | r k e d  p o o u l a ! i o l 1
" f l L r c t u a t i D n s " .  I m p i t c , r t i o n s  3 r a  n 6 i  t - h : r  L  t h e r e  c t r u l d  b b
upsurges in pop,- l let ion inEreaEeE 3lrd ai€c mar!:eid
. l e c l i n e s .  i t  = h o u t d  b e  n D t p C  l h a l  n ? s  l - ' n o n :  L o r  r n q  ! n  .
n o v a e a l u i n e a e  i s  s o m e w h s t  ' n E r e  E o m o l j . E t t e d  J : h r n  i t 1  d L .
p i r ( ) J t t s  ( w h i c h  p r e + e r s  o p p n  e n w i r e n s )  w h e r a  l i m i t s r : . r L : n F
are i f ipolsed by the h'--avi  I  !  v4' ! r l i  ted habi !3ts trni-1
N a r i n e s s  d u e  t o  r o n t i n ' r a d  h t . l n l i n {  n | . | E t  L r e  ? p p r e E i a t e d .  I

lhe rse d+ aeri i l  suFvevs to ' rbtRin nasi , :D'-rn +-E iE
indi.rect in that the lerhni.qae rn(rni tcr€ the nlrmbers o*
n e s t E  t n d  n o t -  t h e  p o p L l l r t i o n  p e r  . i e .  F o r  m o n i t D r i n F
p L r r p o E e c  i t  i s  L r n + D r t u n a t e  l h a t  l h e  p e r c a n t a q e  ' r +  { e n e l , E
C .  n r r r ' E e g u i n e a a  t h a t  b r e e d  e r c h  ) . a i r  d a p e n d s  v e r y  m u t r h  o n
e n v i r o n m e n t a l  { E c t o . E ,  F a i n + r I l  a n d  N a l e r  l e v r I i  f , r e
e s p e c i e l l y  r m o o r t 3 n t  b e . a L r E e  h i g h  r r r n { i i i  a n d  = L r b s - . r , - L ' : n i .
r i s e s  + l o o d 5  n o s t  n r 6 t E .  T h i s  m e e n €  t h a t  F l E l r e  t t
p r o b i b l y  s h o w E  l a . q e  f  l L l a + - ' r i t i 6 n e  r n  r - h e  n e s t i n q  r r  h
r e l a t i v a l . /  3 t e b l e  p o p u l e t i a n  w i t h  1 9 8 4  a n d  1 9 8 7  b e : n , b
e x t r e m e l y  d r y .  I o  1 9 8 7  l h e  w a t e r  l e v e l  r c t - { . t l l s
' rnrp.drded becaLrEe lhe dater lEvel wa= below th!"  ba€e ,rJ
t h -  d r i d r ' . i F d  D d l F  ! ' q F d  + o  m e a s L t r g  w E t l e r  i e v e i .  G r v e n  t h F- -  -  _  T
E o n 5 i d e r e t i o F E  i b o . . , e .  d e  c E r \ E r d e r  t h e  p o o l r I  - . l ' - . i D n  o +  - r ,
n 1 ) e : r e p u j n € i l e  a s  b e i n g  B i - r b l e  i n  t h e  p o r t i 6 n  o +  t - h e
p o p r ! l a t i o n  g u r v e y e d .

2.12 OTHER AREAS

T h e r a  a r e  m a n y  i r a a s  4 h e r e  3 e r i . a l  r D u n t =  3 r e  n o l  ' r s e d
d u e  t D  l i n i t e d  + { n d :  3 n d  l D q i E L . i € 3 .  i h e  l l D F  a ) ( p e r i - s  t | :
e : { p R n d  t h e  9 u r v e y 6  t a  n e w  r r _ e r 5  ( . , i t h  = L L t l a t r I E  h a b r + - a t , E
i e g .  F e n o l a g a n i  a n d  E r o o m e .  1 9 B S i .  T h e s a  i n . 1 l d e  t h l - "
n r a j o r  | { e i - 1 a n d  a r a r E  o +  t h e  F l a ' n u  R i . / a r '  ( l ' l i d a n , l  F r , : r v i n E e : ,
C e n l r a l  .  N o r t h e r n  a n d  W e s t  S e p i k  F r D v i n t r e s .

2.2 OTHER II6NITORIN6 ACTI VII IES

I n  a r e a €  w h e r e  t h e  h . r b i t - r t s  i n : k p  € e r i r i  E ( r l r n l , :
i n e + + i c j . e n t  D t h e r  m o n i t o r i n o  t e E h n i q u e €  e r e  b e i n ' f
s t r n t ' i n l . l e d  a r  l e i I l  b a  r e i n s t i t e d ,  T h e 6 a  i n c l ' - 1 C - -  ( r F f e r
H o l  l s n d s  1 9 8 ? a .  1 9 8 4 a  I  :

(  e )  N i g h t  E p o r - t : n q  t n d  t - . q q i n ?
C e n t r a l  { 6 e n o l a g s n i  1 9 q 8 ,  H L ( 1 o  e t  q 1  I
r n d  9 0 1 m u .  1 9 B B ) .  U e s t p r n  i i l | . r l D .  l P E e )
la,e€ t  seoi l4.  and NDrthern PravincaE anC
/ e g .  l l i l . l i e  r n d  H L r l o .  L 9 8 B ) ;

(E) | :1: ]nd4ct in 'E , / i l1a .oe i -n ter\ / iar.rs.

R.rN del,r  f ron \ /er ious s '-rrveys lhrDugh
b a i n q  € o f l p i I e d  f a r  t n . l y s i E .  A  m a j o r
i s  t o  i d e n t i { y  a p p r o p , _ i i t e  n e t h o d =
a c t u m u l a t a d  d a t a .

sLl rve\r5 in  l - -h '?

.  ! ' i o r n b e .  { 3 E t  i i d

i b )  E ) . t a m i n l n a  " c a t c h  o e r  L r n i t -  E { + o r t "  i ! - _ F l - l E ) :  a n d

r . < L  l - n  F F r  i  <  . F n r r ;

r , _ r F  t s n 3 r y 5 1 n E  l n P

l:It



2 . 3  T R A D E  S T A T I S T I C S

I n  a d d i ! j . o n  t o  o o n i t e r j . n o  i c ! l v i t i e q  ! , j t l i n e d  r b o v p "  , _ r n e
o {  ! h e  - i m p o r } _ a n t  m o n i t D r : n q  p s r " l i n p t = r 5  i s  t h r . L ! ! h  T r  i { , 1 , t r
e t - r t i s t i c E .  T h e  m e i . n  c e m ! , o n p n r _  n p / - e  : =  i n  t h e  ! r l ] , i ! : e t , a , r , : t , :
E V e t e m  w h e i . a  s l  I  l i c E n E e d  t r - t C e r s  m r - t 6 !  E o m o l . \ ,  r , r i t t . l  l h . =
d at-r  +aroet prov ided .

l v l r  j o r  d e t a i l 6  c +  t h e  h l r n f e r ' n 5 t  s l w 4 y E r  r n d  h i E  . . r I 1 r , r e ,
t h E  E p e . i s E  b e i n a  t r r d e d ,  r { h e r e  ! t  r ! 1 6  . r l r q h t  i . r e t :  a t ! . , a \ . !
p r o v i d e d ) ,  ! . r h e t h e r  l h e  r n i n a l  ! =  l r , i e  c .  D n l , .  l l a E  = r l n( i .ncILld4s qrada) 1E presante, j .  f , lFasl !  rEnen l :_- aa9 t lELr
r - e c o r d p d  D n  L h e  b e t t v  w r d t h : .  3 n d  t o ! i l  l e n , t t h  i +  r t . , , e .
T h e  f l a i n  d o c k a t  r e € o r C E  p r i ! i d e  C e t i  o n  t h e  s u p F l v
s o u r € e € .  t h e  s i : 4  r r n q p s  i n d  n , j m b e r  D +  t n ! l ! ] 3 1 :  h a r . / e E r E . f
4 E  w e l i  ! . s  o l  t r r d e F E  i n  v a r . r o u s  l o ! : a i i t i . e s .

T h e  d a t r  i =  i . , [ p i ] r t 3 n t  i n  m o n i t c r r i . n o  l h e  i r v e  c , r r , : n 3 E p t
s u p p l y  l e q .  T r b l E  1 i  t o  r a n c h e s  3 n d  t h e  n ' ' { m b e ! -  D . .  : { r - t d
Ehin€ h3r. le€tpd. the5e are cD,nprrpd . in Fie,-rrE r .  ?,rhere r !
c t n  b e  s e e n  t h , { l  r 3 n c h i n c  h r !  r e r E F e d  b e t t e r  i e i e i a p n e n r ,
p a r t f c u l r l y  + a .  a .  o . . \ r 1 . t s u s .  f h e  t r i d E  d a r : r  r l , 5 D , n o n r E o r =
l h e  e x p o r t g d  s k i n s  + c r  s p e c l e s  b o t - h  i n  t h e j r  t D t r . i
n , r m b e r €  |  3 . p p r o ! i n € t a l . r '  : n . r : , r : , , : , - : a .  , : , , : O .  , e  I  J n d  = , t L , r . e  l J r
6 l r : i n s  {  i .  e .  r r n c h s C  , r r  r , r :  I i  I  n l  t h o l r E h  t E  s h o a n  ! n  F  r o , - r r , ! .
5  l : h e  b ' - l l h  a +  t h a  p : p o r t 5  . : l r - e  = t  j l  l  ! !  j -  l d  . :  j " : r n = .  l n  r - h E
c + E e  D f  t h e  w i l d  E l , i n €  t h e  s L : i . n  e i : e !  h F ! e  b F e r ,
c , r t e o o r i . e d  i n t o  t h e  i l l E q s t  i s r { e r  l i , n 1 i  : - i : E :  ,  l E E n j
t . 1 d  l e q a l  = i : e d  E l , : r n s  {  1 . 9 - 5 i . m i ,  _ ! h e  

i m F , . r r : 3 n t  r : ! . c } r n e ! i .
h e r p  r s  t h c i -  r - h e  r _ l n , l e r  = i : e d  E r . r n €  h r , . . e  n a E  : L r , n o r - , . = _ J !  t . : .
p o r t i o n  o f  t h r  e r l p o r t E  E i n e e  l 9 8 1  a l  l : h a . j o h  t : h 1 =  : r t - - a c r \ .
' . , e E  c r r m p r i € i n q  q l m o € t  5 r : r ' / ,  o +  r - h e  : : i D c r t s  = r n a e  l i T l ,  ,
p , : ! r i ! 5 4 5  w a s  r : h e  ' n a i n  y i t r t i m  t h e n "  k e n a h e d  ! l . i n 3  i _ , i
' f  r a d L l a l l y  i n c r e 3 E i n q  F a . r t i a L l l 3 r l . /  i , _ r  L ,  I r , r . , , : r / , . ,  , ^ r h , r . . 1
n e t n €  t h e t  t h e r e  i =  1 e : =  e m p t r : , : r E  D r  h l t n r : l n i r  - , ) f -  , ! r - l l j

I n  t H , n r s  o +  h a r . / e E r : €  + r c n  r _ h L ?  r l I d  ! : ! i l e C : r D , : , r , 1 : . i E _ -  r : i r e
gi :e di .str ibr- ! t ion iE 6hEr,, ,n rn Fio!re tr .  i  I  r .= =hf1ur.r  r_h: ! l
t h e  b | l i k  o +  t h e  h a r v p E r : e d  = i . e  t =  i n  l h e  L ! B e .  , : i t : q a ,
o +  b e t w e e n  1 B - 3 f ,  E m  ( r p D r o , ! i m - a + - F t ' i  1 : : : . .  t , e I 1 . - ,  r , i C t h € .  - r h i , .
s n r e l l  i n c r E a s e  t o e , a r d =  r : h p  S + - F t d m  ( . - _ e : ,  l r e l  t  L | ! d r h
p c r l j . c n  i E  r t t r i b i t t e d  n r : f  ! c  c i , e r L r i : + d  L  r l l s  b . - l + :  n D 6 t i !
!c sone r:r f ,der-= h: | ! in4 Lhe t ,  n4t^r l 'pdl ]e t , r  =lret ih : tn, l . ,4r-
E h r i . n l r  E L i n E .  ! l :  i E  e : : r e . + _ e d  + - h f , !  w i t h  , r c . . e  : n F L , t  i _ n t , l
s t s + +  l r - 3 i n i n q  , : n  r  + t r o a n i . l i o r 1  , : t  f  a L l a h  E 3 : e €  l l - r e  € , ] p , E r . - ?
t^,o[Id 3ddres= ] :he €i ! '_!s r_iDn, As +or !he I ,er+er :"r te, :a-.
= j g e s  t h e  i n c r r n i e d  C E ? E i a p o r n t  a r +  r g n E h : t ! r t  : s  E n . / i . € i l ] e d
t !  E D n t r o I  t h e  E . i t l r ! t i e n  t h r o l t o h  l i w e  p r r : h : s e n  a n , l  m l r r e
r " r 3 l  p d l l € l t i o n  o n  l h r  g q o n o m i c E  D +  E n 3 l  i  E i . . : L n =  , , - r  E U E
l . s r g e r  s L i i F  e n d  l t r a  i . m p o r t a n r e  o +  f h e  b r e e d j n .  : ! ; , 3
F n r m t s l s ^

t:5
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An irnporl- : |n i  cDn ten t ion
has been 3(rress+Lrl  ao
. F - F n . l  i  l a  n n h , , l : t i - n q

re {e .e r r : ,  t o  a ,  p , ) r . , : r , - r : r
f h e  < 6 € -  i  € e  - ^  + h a  a

main  ta ined  .

E. EXPORT PROCEDURES

i  <  l - h : i  + h F  B r E < F n J -

+ , ? r  ! n  + ' r s t s r ! n u  . - r n d , n o n i t a r i r l c
i - o  b e  . / i - . b l F ,  w i i - h  F a r t i c 4 i . e r r
.  T h - ' - s  m e a n =  l h a l :  : n e  = t 3 t ' r =  o  I
I T F =  t , € L ! . 1 c  , ; o n a n . r -  I I r  b e

| - h s  6 r r + i - t ^ r n l

+ h F r E  i = :  - n n + i n - a F +  n

bLlt-  who ire Yary rnl . tc
I  t r + d e .  T h e € e  i . n c  I L r C
E  o l  t h a  I  n  t e r n a t i o n a
. t  e a  1 r  i =  - - n .  , l r r r . t  I

;1Port  pror:acl ' - rr€E involYe
t h e  c n  l y  " i e 6 a 1 "  i n

d .  f r r ! v P a { 4 i n € r e  t n d  l '

Flecot
meeti

i nvo l
rmPor

be !r

n i : t n n  + h : +  + h F  r r l ! ' F E  a r

n g  i E  s o  v r r r e d .  t h r t  r = .
s c i E n t j " { i .  p e r t r c  i  F A n  t E .

v e d  i n  t h e  i n  t e . n a ! i o n a
t e r s .  e l l p o r t e r B  r n d  m e m b e r
L. (  ILJCN) being FreEenl--  Rn
o r  r r r w h i t e  t o  p r e E e n t  l h e  e
N 6 .  T h r E  r s  = i n c e  F l l G  r s
tr i .cted eFporter ' j l  r rolh

h

q
4
d

(  J  )  E x p o r t i n a  o +  : . D c i d i l E  r l . r . i  r - . n d .  o r  I r ' , e  ! n  = o n e
a a s e s )  - i r a  a r r r i e C  o l r t  b v  I i E = n s e C  . - o : r s r r l e r  o n 1 v .  T h e
e : { P o r t  l . L c - n c e s  t r | ]  s P p r ?  P d  l : n l ' /  l r ,  r h e  t 4 i . r E t e -  ' c r r

t h e  D e D r r i n e n t  o f  E n v i r E n n e n t  a n d  C a n E E r y a r : i o n  { D E C I :

r 2 )  n l l  e : l o D r t  . | o p l i c r t i D n s  r r e  E u b n i t t ? d  L J i l h  : t  i e ' / v
p a y m e n t  ( f l r n a e e n s n t  L e v y )  t a  t h e  D E C i

ExFort Proceduras

T h -  h r c r .  . ! i 6 ^ F f  ^ 1 6 - a . l ' , r e q  r r q :

. : l \  r F t 6  e L  i n e

lwo  FNG l . l i l d l i f =  E - . rnEe !_E  {q rze t l eC '
and , , ' , l r  ena l1  : I i ns  !n  r , he  €h ipnen t  t r . i
g rade4t i

i 5 )  The  rpp l iE r l iDn
f-hr Con€arva ttrr
t he  expo r t  o {  t h r

::

l e d  b . . r t  1 e t s E  1 1
r r h c r F  r l l  l r r . 4

r 'eoP3EL! r 'P( l  and

i 4 )  I h e  E k i n s  r r e  t h e n  t a d d e d  i L I T E S  T 3 ' r E \ i  i n d

i
+Fo f (]\./ed b.1jI  t r . , n - - +  A a F ; i  i - ,  i  =  + h E n

o +  F t L r F  t  { t s e t r - e t 3 r , , ,  ! l E i :
e f t i  n f l F n +

lO



(  1 l  N a t i o n a l  E r o r o d i l . e  F | . o i e c t  -
H D l l a n d E  ( 1 9 8 1 a .  1 4 t s 4 a )  t h e  r D l e
N a  t  i .  o n . r  l  C r o c o d i l - -  F r t r J E . t  ( N C P )
reEol lrEe deve l  opmeh l"  i .n.Jr- ,s lry
n e 5 s l ( r e  t o  m o n i t o r  t r e n d E  o +  t h r
t r t s d F ,

g! CoNSERVATIENHEASURE9

T o  e n a b l a  a n d  e n h a n c p  t h e
EOnServatton measLlreE : i ra
m a n a g e m e n  t ,  T h E  p r  i m a r y
o l r t l .  i n e d  b e l D w :

E L r F r e n !  s t s t r r s  l h p  n e e C  + . f
e s E e n  t j . a  I  t o  p r o v a d e  a 1 { e a t i ' r e

E c n E e r Y 4 l i l r n  n r e a E r l r a s

AE trFinlec DLlt  bv
a n d  l u n c t i D n E  o +  t h F
w i  t h i n  t . h e  c  r o c o d  i . l  e

iE t  € on6erv-t  l iDn
lai  Id stocl ' :E and the

g L i n E  t n d  o I r . i n q . i
4 +  r ' 3 n c h E E  .  T h e  n i r . . l

rE\/enLre !_i ' r  t  r . r i !h L4sE
Ihe _:E lrv:  ! ' ,  ! . io l t I .J

t  r : . I  d - l ' : inE tr l j  t  b!?
= m : r  i  L - L 1 , ' e  ' : r _ E c e d i . l s E

3 n C  h 1 . h  l l r a  I  i  l \ ' :

r +  h ' , - + c -

e i : n r t r  b F r n d  h a t , r  , . . . r : :  L - h P

b e  n e e d e d  + o r -  r e E L a E f i n ' t r  5 h a r i d

( : l  L e o i = l r t r o n s  -  E n + n r a e o e n L  o +  / - r r : o l r s  I  e . - 1  i  s  l .  i  -  i  o n  :  ,
p a r t i c L r l i r l v  t h .  C r D a a d j . l a  T r i d a  / F r c t e i t i r : n r  A c t .
E h a p l e r  l . l o .  3 1 : .  F t , - t n s  . F . a t e . t i t r n  a n d  l o n t r c l  )  A E t ,
C h a p t e r  1 5 4  = t r l l  r e q u i r e  m D r e  e m F h a c - i 9 .  T h e  r , r t i o n a i
b a n s  o +  b e l l v  w i d t h  s h i n E  o a r F  1 : h a n  5 1  r m  r n d  l E E -
lhan 1B Eo he./e rontr ibLl ted mLlch l :o imFrD\/af lentE . :n
E k j . n  E i r e s  t o r  r - - r a d e .  q r r d l ' l r l  E h ! { t  f r | ) m  t r r l d  k i 1 t E ,
tnd an impetL,s tD L i  /e F'-Lrchase b., ,  +tr tn€, Ihe othPr
e n v i 6 a a e d  d E v e l o D o s n t  ! =  l o  e n E | ' ' . l r _ + o e  t . i d i . t i o n a l
l ; ] w s  t h F D u q h  t h e  l a n d  I , e n ! r +  - - ! s t e m  1 4  F a r i - i c l r l a r I v
: D n t r c l  p o a € h i n o  . n  l r ; r d i l 1 L l n t r l  l r n d .

{ ; )

( h )  D e v e l o p m e n l  o +  + r f - m E
Etock 5f 6ome f ,=. l ] ! . .1r: '
55un try.  These f lol . r .Ld
t h e  E i t , - r 3 t i o n  w - { r r i n  t =

!4:!e-at las-5lr . i f ; - : -E -  i , '= -r+:het F.- i ' : r  'nE+iure r=
l - h r D ' . ! ' t h  v s r i o r - r E  h a r v e s t i n o  E t r r l - e u r e s .  r h r y € e  i n 4 l L t d e :

D i s c o u r a g i . n q  l h e  h a r r , e 6 t  D +  w i l d
n o r e  e m p h a E i =  4 n  t h e  C e v e l d o m e . n t
q o . r 1  h e r e  i 6  t a  r l l a w  i n q r e i s e d
i m p a c t  o n  L h e  ! . , i . 1 d  p o F U l , i t i 3 n 3 .
. E d t . t a e  l h E  n ' r m b e r  o ;  s m r  I  I
. n d n F n < . + F . l  h w  F r  i  =  i n d  - -  l h -

+ n "  h i d h F r  - r t , r - . 1  ,  r 5 F n E / -  = . - E d
= l a i n - r .

/ E )  E l ] , t  h r r . J E € r : 5  e n E l r r e E  n e s l  E a l ' / . ? ' I , : E  + 1 r ' t r  r r a t l l f  r l
f t c l D r E ,  s u E h  i E r  f  l D , f d s "  o t h = f  e n i m F . l E  r n , j
€ 3 p e c i . 3 l 1 /  h L r m a n  D r E d i t - i L 1 n .  f h e  h r r ' , , € : l :  a f  : E ' t s  l l . a n
n e s ! E  L L n d e r  € r c h  s o n d i t - i o n €  m 3 k e  , - r 6 e  D i  t h =  = a - c 3 l 1 e d
p o t e n t i a l  " w a E t e € "  t 9  o r e  o r o + i l : | b i E  ' : e n t ! r _ e g

l h r o l | g h  e r t i f i c i r l  i n E ' - ( b r t i D n  i n C  + a r , n  r e 3 ! ' i n q  a i

Lt



t h o s e  t h a t  E L r a a e E E f L r l I \ ,  h a l : h .  T h e  e : / r r q r E F  h c l . | e \ ' . i l -
i , s  d n  3  r e s p 3 r E h  b s s i E  a t  F r e s e n t  q h e r e  1 r  i l :
e n v i E . s g e d  t h e t  m o r e  d g . e l c o m ? n l  i s  ? " o e c i 9 a l  .  i g c =  r ' -
3 1 5 o  g o l l a c t e d  o n  + 3 r m - <  l . l h i E h  : D n ' l L r E t  s d m e  b r e e c i i l r . i .
T h e  . 1 : l t e r  f - h o l r g h  i =  n o i  e ) : p s ' E + - e ' J  t E  b e  f ,  n . j . a
d e v e l o p m e n t  a - <  i t  r i o 4 1 d  b e  r n e L r + + ! c r e n t  t , r  = , - , o p l  ?  t h e

t . 4 )  E E t r b l i E h m e n L  p +  E r p E t r d i l a  r e s e r ' ' e s  -  A  m a

E r a v i d e d  a €  A p p r o p r i  r  l . i o n I o  A i d  { A I A ]  i n  t h e

i
I

d e v e l o p d e n t  t - 6  o r E r - e < t i f n  r +  t h e  = F - e , : i e s  : 5  f h r ' ? u E l ' '
t h e  e € t a b l i " : h m e n l  o +  n , t t L ( r r I  r e s e r v r s ,  T h e € a  r e s E r v e l =
a i n  b e  e n 4 E l e d  b v  y i r i D l l E  l a o i s l , r t i q n €  N h r c h  l n r 1 u d , -
t h e  N 3 t i o n a l  F  r L : E  A € t .  l h a o l : e r  N c ' . 1 5 7 ,  C D n s e r v r + - i D l
A r e a s  A E t .  C h i p t e r  N I o , : , 5 f  .  r n d  F r u n a  ( F r R t - - € t i o n  i n i ' l
D o n t r D l  i  A c t ,  D h . 3 p i : e r  N D , 1 9 4 .  T h a  L E g i s I F . t i D n E  C i r
h a ! e  p r i b l e f l =  ] m o i e m e n t r n c  t h e m  E 4 e r r  l r - e
E o n E e r ! 3 t i o n  A r g r s  A c t  h a s  n o t  b r € n  L L € e d  t o  d a t e .
i l a t i o n . r l  F i r k 6  i 4 l -  " r p p e i r = "  L i  i , n p l n o e  q n
t r a d i t i o n a l  D N n E r € h i p  t h r o ' - ' q h  ; t 3 . + - e  p , , ' r e h a s e  - i . n ; J
m : i n a q e m e n t  t n d  h a E  m e t  b r i l h  p r a b l a r n € .  r h e  t J i I , l l i +  - -
l ' l '3nagement Arei  model l . rnder the FaLrnr (Prtr tect ion an,-1
D c ' n + - r a l )  A c t  h a s  b e e n  t h e  m ' f s t -  € ' l a E e E E + ! ' i .  T h i g  1 s
w h e r e  t h e  o n u s  i f  a a v E r n m e n t  i n C  f l i n i o e m t n t  o f  l 3
r e E e r \ / e d  i E  , / e s t e d  E n t i r a l y  4 n  t r s d i t ! o n - r l  a b r n e , _ =  | : l +
t h e  f , r e e .  l h e r e  e r e  f i f t e e n  i : 1 5 1  C e c l . a F e d  h , F . A i 5
ho! ' ,E'1er not-  ev,En anp iE =oeEi+ied +9r lhE crocodr.  Leqi.
i h e  s i t | . r r t i o n  l ' ! . E  ! , J i r r a n t e d  i d E n t i + i t r a r : i d n  o i  3 r :
least r : ! re1' . ,e (  l ; l  lahiah .rE'1e been DrtrEeeE,l  r-hr,r ' | , :h
F ' r +  l - h E  - h r r n F r v  : E  - r n E o . j t i e  . g E e . , e E .  i

( 5 r  L i r d d r r D h i f  a L  I . o t r !  d n  L . +  { - j : b i ! - r ' t E  _  r h F  n : r t , . ! r ? i
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( ! )  c locodvlus novacqulneae

FlcuRr l r  Tott l  crocodl le harve. l  tn PNC, 1977 - 1989
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E.port  of  crocodl le Ekins fro| tr  PNG, 197? - 1989
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3.3 I,I ILD E6G HARVESTS
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SOME NEW INFORMAT]ON ON THE VENZUELAN LLANOS HARVESTS

Sle fan  Gorzu la ,
Sus ta ined .  Managemen t  Sys tems ,

1221 ,  B r i cke I I  Avenue ,  N inbh  F Ioo r ,
M iami ,  F Io r i da ,  USA.

and'

Ed,gar Usechi,
PROFAUNA,

Ministerio del Anbj.ente y d.e ]os
Recursos  Nabura les  Renovab I  es ,

Ed i f i c j .o  Camejo ,  p i so  I ,
CenCro Sinlon Bolivar

Caracas ,  Venezue la .

In 1989 and 1990 PROFAUNA establj .Ehed harvest qi-rotas for
Ca iman  c rocod i l us ,  on  p r i va teLy  o r {ned  ca l t l e  l anches .  The  bas i s
o f  l hese  quo tas  ne re  techn icaL  l epo r l s  p repa red  by  f i e ld .
l echn ic ians ,  who  were  un i ve rs i t y  g radua les  f l om a  va r ie t y  o f
f ield.s (biology, animal husbandry, agfronomy anai envilonnentaL
eng inee rs ) .  They  were  I i censed  Lo  ca ry  ou t  ca imao  su l veys  a f l e r
having atlended a lhree clay course given by PROFAUNA. During the
cour3e they were trained in dly season survey methods.

lbe authors e:ranj.nei l  704 reporls by 83 lechnicians, and.
found  tha t  t ha  accu racy  o f ,  repo r l i nq  va r ied  g reab ly .  I n  t h : s
paper  r {e  use  a  se lec t i on  o f  t he  rnos l  c red ib le  l epo r l s  t o
eslablish some simpLe guideLines for future evaluati,ons.

A prel j .minary solec!ion of, reports was lnaale by examinj-ng the
reported size structures of lhe caiman populations on individ.uaL
ranches .  I n  t he  venezueLan  L lanos  La rge  ma les  (L i f e  c lass  I v )
make up about 20* of the non-hatchLing population ( Ayarzaguena,
1980 ;  Se i j as ,  1986 ;  S la ton  and  D j . xon ,  1975) .  Fo r  t he  pu rposes  o f
this paper, we rejected aLL of lhe reports of any bechnicians who
cons j . s tan t l v  repo r led  l h i s  L i f e  cLass  I v  as  be i !19  40*  o r  more .  A
subsequent f i l tering involveal repolts wj.th incompleta alata or
olher anohalies. The f inal dala set included. 97 reports by 18
Uechnici.ans.
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The relationship belween the availabi l i ."y of permanent
t{ater anal rancb size is sumharized on Figure 1, Larg:e ranches
(20 ,000  hec ta res  o r  more )  have  l ess  than  1 *  o f  l he i !  su r face  a rea
as pernanent graler during the d.ry seasoo, erhereag snall  ranches
may have up Uo 10*. Io some very smalL ranches, of only a feer
hundred hectares lhe percentage nay be higher st i l l .  The owners
of smaLL ranches tend to constluct mole catt le poncls, dams and.
borro!. pitg per square ki lometer than exj.st on large rancheg,
rhich are general ly opell  rangeland. The anomalous poiRt ot1
F igu re  1  i s  no t  l t ecessa r i l y  i nco r rec t ,  bu t  ce ! !a in t y  i nd i ca tes  a
ranch that should, be inspected.

The relationship between the overal l  density of caimans anal
ranch gize i .s on Figure 2. Large lanches have a much lolrer
dens i t y  o f  ca j .manE compared  !o  some sma l le r  ones .  Th i s  i s
probably directly reLated to lhe avail .abi l i ty of pernanenl water,
Some sma l l  r anches  (<  500  hec ta res )  may  have  up  to  1 ,500  noD-
hatchli .ng caimans per square ki lomeler. the reporled. { iensi l i .es
nay lrel1 be accurale, as the caimans from temporary weeLanals
oulside a property can conc€ntrate in permalre! waler r i . thin i t .

The relationship between caiman d.ensity and. the avaj.Ia.bi. ly
o f  wa te r  on  ranches  l a rge r  t han  1 ,000  hec ta res  i s  on  l i gu re  3 .
There  i s  a  pos i t i . ve  co r re la l i on  be tween  the  ove ra l l  de i s i l y  o f
cainans and tha availabj.I i ly of permanent waler. As a f irst
approximation it  suggests lhat lhe carlyingf capacity of the
Llanos netlani ls woulal be somewhaU less thao 3OO lron-halchl ing
caimans per Equale ki lometer, but that i t  would only be reached
in those areag erher€ the avai. labi.I i ty of pernanen! naler during
the d.ry season !{as more lhan 48 of thal wetland area. Theee d,a!a
nay provide an inj. t iaL guide for Lhose ranchers who 'r ish to
improve Uheir cairnan habitat.

The  repo r t s  uEed  fo r  t hese  ana lyses  es l ima ted  a  l o ta l  o f
3?3 ,863  ca inang  w i th in  10 ,800  square  k i l ome te rs  o f  ra l r ch land .
Thie gj-ves an overal l  mean d.ansily of 34,62 caimans per square
k i l ome te r  o f  t l anos ,  wh i . ch  i . s  I i t t l e  more  than  10*  o f  t he
gotenlj .al d.ensity i f  water r 'rere not a l iroit ing factor d.uring the
d ry  season .  I t  a l so  i nd . i ca tes  tha t  l he  to taL  popu la l i on  o f  non -
halchLinq cai.tr lans ia the Venezuelao Llanos wou]cl be i lr  the ord.er
o f  1 ,750 ,  000 .

L62



LITERATURE CITED

Ayarzaguena ,  J .  (1980)  Eco log ia  de l  ca iman  de  An teo jos  o  Baba .
Ca iman  sc le lops ,  en  1os  L lanos  de  Apure ,  venezueLa .  Doc to ra l
D isse r ta t i on .  Comp lu tense  Uo ive rs i t y ,  Mad . r i d . ,  Spa in .

Se i j as ,  A .E .  (1986)  Es l imac iones  pob lac iona les  d ,e  Babas ,  gg log4
. r ^ . ^d i  t r t e  Fh  l ^e  T . l anos  Occ iden la Ies  de  Venezue la .  V ida

S j . t ves t re  Neo t rop i ca l ,  ! ( 1 ) :  24 -30 ,

s la ton ,  M,A.  and J ,R.D i *on  (1975)  s lud ies  on  the  a l ry  season
biology of cai.nan crocod.j. lus crocoali].us from th6 venezuelan
L lanos .  @,  35(  101)  ,  237-265,

AKNOWLEDGEMENTS

The aulhors wish to thank Grahane l{ebb for editj.ng lhe
manugcript, Andrea 6aski for helping tt i.th Iasl minute Itoduction
of bhe manuecrj,pt, carlos Galan for d.rawing lhe figures, and Jose
Ayarzaquena for his comments relating to bhe preLiminary
process ing  o f  the  da ta ,

ldt





od

The relat ' ionship betlreen
wa te r  (as  a  pe rcen tage  o f
s i ze  ( i n  hec ta r€s )  i n  l he

tbe avaiLabil ity of permanent
the ranch size) and ranch

Venezue lan  L Ianos .

to

G
trl

-

F
=
IJ
2

-
G
lrJ
G

al

90 000

RAI{CH gZE (ho)

( sAtA gAsE, tlR R)

lii
a  - -

\

a
a.  t
^ t  o i .O

af' ... ?

f f i



Figure  2 .

:l()O

The !e Ialionship
spectacled cainans
kiLometer of, ranch )
Venezue lan  L lanos .

be lween lhe  overa l l  d .e .s i l y  o f
( in non-batchling caimans per

and ranch s ize  ( in  hec tares)  in  the

N
E

-

u,
(9
=
J
-
9e
-

3
=

ol
90000

RAIICH SIZE :ho)

:t
,l
ir
l. 1

i\,
i\

\

oo
a

a,

a i . t . . '

( oAta aASE,

- - r o___

aa

XAR R)

,3.
.-J

o

.1 .

16:t



F i .gu re  3 .  The  l e la t i onsh ip  be lween  the  ove ra l l  dens i l y  o f
spectacled caimans (in l ton-hatchl, ing caimans pe: square
kilometer of ranch) and. tbe availabi l i . ty of permanent
waler (as a percenlagte of the ranch sj.ze) j ,n bhe
Veoezue lan  L lanos .
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SUM}'ARY

I n  t h i s  work  an  i n teg ra l  s tudy  o f  t he  ske le ta l  musc le -

t 'ure of the Spectacle Cayman(Caiman crocodilus)r 'as real-

l zed , f ron  an  a l  l nen ta r ] ,  v l eopo ln t .  A  se r les  o f  s tud les  and

;analyses $as-done on the nuscletuae of fourteeD specimens

o f  d l . f f e ren t  l eng ths  and  s i zes ,cap tu red  i n  the  Venezue lan

s ta tes  o f  Apure ,  Ba r l  nas ,  and  cua r i co .

The  s tud les  and  ana lyses  i nc luded :  ca l cu la t l ons  o f  t he

re la t i ve  y ie lds  o f  f ou r  d i f f e ren t  cu ts  o f  ca rcass  f l esn  rn

th ree  s i ze  g roups ;pbys l ca l - chemica l  a l t a l ys i s  o f  t h ree  nusc le

t ypes ( t a l l , t o r so ,and  ex t rem i t i es ) : p roduc t i on  o f  a  mea t  f l ou r ;

m ic rob io log i ca l  ana lys l s  o f  t he  mea t ;deve lopnen t  o f  a  caDnec l

p.oduct; deterni nat i  on of the thermal paraneters of the neat

and of the canned product.

The  y i . e lds  o f  t he  mea t  i n  re la t i on  to  the  to ta t  we igh t

ueae  found  to  l nc rease  as  a  func t i on  o f  t he  s i ze  o f  t he

ind i v i dua l  an ima l s .Th i s  y i e l d  i n  t he  l a rge r  an ina l s  can

approach  43&  o f  t o ta l  body  we igh t .

The  paox ima l  ana lyses  o f  t he  mea t  revea led  i !  i s  r i ch

in  pao te in (abou t  2O* )  and  has  a  l ow  fa t  con ten t ( l ess  Enan

1&) ,bu t  i s  a  good  sou rce  o f  m lne ra l s  such  as  ca l c ium and  i ron .

A  p rocess  was  deve loped  wh ich  pe rm i t t ed  the  c rea t i on  o f

a  f l ou r  f rom Cayoa t r  mea t .  Th i s  has  a  h lgh  p ro te ln  con ten t (A6 .6 * )
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and was u t l l l zed  in  the  nu t r l t tona l  assays  w i th  ra ts .

The  va lue  o f  t t te  p ro te in  e f f i c lency  ra t io (p .E .R. )  fo r

Caynan neat  was 3 .75  and the  ne t  p ro te in  ra t io (N.p .R.  )  was

4.50 .  These va lues ,  in  some cases ,oere  grea ter  than those

found fo r  case in (3 .55  ar \d  L .34  respec t lve ly ) ,con f i rm ing

the  h igh  pro te i . l t  qua l i t y  o f  th is  neat .

I t l c rob io log lca l  ana lys is  revea led  1ou or  nes l . i s ib le  leve ts

o f  the  fo l low ing  mlc roorgan isns :mesoph i l  i c  aerobes ;S lgpELI :

ococcus  aureus ; to ta l  co l . l fo rm;  feca l  co l i fo rm;yeas ts /mo lds .

In all the cases the mErxi mun values found lrere withln the

safe  range es tab l  i shed fo r  humao consunpt ion .

A canned oeat product was produced, based on experiments

ln  p re-cook lng  wh ich  led  to  a  un i fo rm qua l i t y  and a  proquc f ,

with an agreeable flavor and a te:tture sj.mitar to ttrat of

canned f l sh .

Las t ly ,  a  ser ies  o f  s tud les  o f  the  heat  penet ra t ion

ln 211x3OO cans of tbe meat product and also of the ral,, meat

uras  car r led  ou t .  The s lnp1e heat lng  curves  in  each were

plotted and unique slopes were observed. Based on these

curves , the  fac to . (J )  and the  s l .ope(Fh)  were  c le r ived .  The

va lues  fouDd were  1 .45  and 40  respec t ive ly  fo r  the  deve loped

produc t  and 2 .2O and 29  fo r  who le  sec t ions  o f  the  raw meat .
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INTRODUCTI ON

Tbe Cayman(Caiman crocodilus) !s the most abundant of

the  f  i . ve  spec ies  o f  c rocod i les  tha t  ex ls t  ln  Venezue la .  I t  per_

ta ins  to  the  sub- fan i l y  A l l lqa tor ioae and 1s  found ln  a  u lde

var ie ty  o f  acquat lc  env i  ronments  in  a lmost  a I l  par ts  o f  the

count ry ,up  to  an  a l t l tude  o f  4OO meters  above sea leve l -

In  lg82,a f te r  a  twe lve-year  ban on  the  hunt ing  o f  the

Cayoan, the Mlnistry of the Envlronment and Renewable Natural

Resources establ. Lshed an experimental season for the comnercial

harves t  o f  the  spec ies .  Ear I le r  p re l lm inary  inves t iga t ion  had

conflroed that anple CayEan populations existed and would

support. an expertmental program.

-  ?  Unt l l  nor | , , c rocod l les  have been exp lo i ted  fo r  the i r

sk in ,p r i .nc ipa l l y .  The qror ldn ide  marke t  c lemand fo r  j . s  es [ r -

mated a t  sone two ml l l ion  sk lns  per  year ,  o f  th is  to ta l ,

about 758 are Caynan skins fron South America.

The benef l t s  o f  a  ra t iona l  harves t  o f  w l ld  fauna are

many :  3c i  en t i  f  1  c  research  :  cu l  tu ra l  / recaeat  i  ona l  ac t  i  v i  t  i  es ;

and the pi'oducti on of consuEea goocls such as leather ancl neat.

The food c r is is  tha t  a f fec ts  Th i rd  wor ld  count r j .e : r ,

and in  par t l cu la r ,La t ln  Amer ican na t ions ,makes c r i t i ca l  the

max imum ut l l l za t ion  o f  ava i lab le  food resources .  The S loba l

poss ib t l i t ies  to  deve lop  the  produc t lon  o f  De{ ,  sources
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of  an ima l  p ro te in  a re  l im i ted .

Cayman meat , I i ke  tha t  o f  many o t t re r  ver tabra tes  o f  our

au toc tonous fauna,  rep tesents  an  ln te res t ing  source  o f  h igh

qua l i t y  an ima l  p ro te in .  Urgen t  sc ien t i f i c  s tud ies  a re  requ l r -

ed  fo r  th l s  spec ies , in  a l l  d l sc lp l  i nes ,wh ich  ( ' i l l  pe rn l t  t l t e

development of adequate technologies for its manageoenE aocl

conservat1o4--\
7 \ '>-r\u^ '3-  The main  obJec t lve  o f  th is  r , , ,o rk  i s  a  coEp le te  s tudy , f roo

an a l inentary  v  j .e r rpo in t . , ro f  the  ske le ta l  musc la tu re  o f  the  Caynan.
ao,r \

To achleve this dDd fourteen Cayman specimens of

d i f fe ren t  s ize  and i re igh t  were  s tud ied .  They  were  captured  in

the  Venezue lan  s ta tes  o f  Apu.e ,  Bar  i  nas ,  and Cuar ico , i t r l s  be inq

tbe . f i . rs t  a l inen tary  s tudy  o f  tb j .s  spec ies , the  mosE rmpor lan f

aspects were addressed that lrould afford a complete comparison

wi th  o ther  Eeats  t rad i t lona l l y  consumed in  venezue la .

F l rs t ,a  s tudy  o f  the  to ta l  and par t ia l  y ie lds  o f  the

6eat tdas dooe. Thi.s lncluded four different cuts of meat i io a

three separate si,ze groups of Cayman specinens.

Second, the  cheElca l  coEpos i t lon  o f  the  meat  was de tern i r r_

ed by  prox iEa l  ana lys ls I i ^ ra te r ,p ro te ln ,  fa t ,ash) fo r  tn ree

types  o f  Eusc la tu re  in  ten  o f  the  spec imens-  The minera l

conten t  l ras  a lso  ca lcu la ted  fo r  impor ta , r t  nu ta i t lona l  fac toas

such as cal c1 un, i ron, phosphorous, amgnesi umzi nc, sodi um, ano

potassl uu.

-  -Th l rd , the  n ic robe count  o f  the

n lc rob i .o log ica l  assays  conoon to  a l

meat was measurecl. Varlous

itlentary science were clone i
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(N , l ' t -P .  )  
-o f  

co l i f o rn  and  feca l  co l i f o rm;S taphv lococcus

coun t ;  nesophy l  l  c  ae robe  coun t ;  yeas t , /mo  l  d  coun t ,

Fou r th ,a  nu ta i t i ona l  assay  uas  done  to  de te rn ine  the

qua l i t y  o f  t he  p ro te in  i n  cayman  l l ea t ,  Fo r  t h i s ,a  mea t  f l ou r

was  p repa red ,us ing  a l l  t ypes  o f  ske le ta l  musc les  f rom va r ious

spec imens .  La te r ,a  con t ro l  d le t  was  fo rnu la ted ,  whose  p r imary

p ro te in  sou rce  was  case ln .An  expea lnen ta l  d le t  was  a l so

fo rnu l  a ted ,  us ing  Cayman  mea t  f l ou r  as  the  na in  p ro te ln  sou rce .

These  d ie t s  were  admin i s te red  to  two  g roups  o f  l abo ra to ry

rats who were later compareal for the gain in body ueight

and  p ro te ln  consunp t ion  du r ing  a  tuo  week  pe r iod .As  a

pa ra l l e l ,  a  g roup  o f  an ina l s  were  fed  a  d ie t  w i thou t  p ro te in .

i a  
' 1  Las t t y ,a  s tudy  o f  t be  cann ing  and  hea t  p rocess ing

method  was  ca r r i ed  ou t .  Th i s  me thod  i s  c ruc ia l  f o r  t he

p rese rva t i gn  and  comnerc la l i za t l on  o f  Cayman  mea t .  Va r ious

paelioinary tests were r$€*.ia€d- f or the canning of raw meat.

Further tests were done in pre-cooking tt le meat to improve

the product. A study of the heat penetratiot of the rneat

ass i s ted  the  de te rn ina t i on  o f  t he  the rma l  cha rac te r i s t i cs

o f  t he  mea t  p roduc t .  The  p rocess ing  t i ne (Bb)  was  ca l cu la ted

as  ( ' eL l  as  t he  va lue  o f  s t ea i l i za t i on  p rocess (Fo ) .  Th l s

s tudy  was  a l so  pe r fo rhed  w i th  who le  nea t  p ieces ,w i thou t

p re -cook lng , to  es tab l i sh  the  the rna l  pa ramete rs  o f  Caynan

nea t  f o r  f u tu re  resea rch .  To  con f i an  the  de r i ved  da ta ,

a  tes t  o f  commerc la l  s te r i . l i t y .  was  app l i ed -
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The Method of Crocodile Hatching adopted ir l  Arba l inch

crocodile Farm, Ethiopia

Tadesse  Ha j . l u  (Bsc ,  PGD) ,  } l i l d l i f e  Fa rns  co -o rd ina to r ,  E th iop ian
$ildl i te Colservation Organisation, P.O. Box 386, Addis Ababa,
Ethj.opia

March I990

I. Introduction

Arba fi inch crocodile Farn sas established iD ni.d 1984 nainly for the
connerc ia l  u t i l i sa t ion  o f  N i le  c rocod i les  (Crocody lus  n i lo t i cus
l,aureoti 1768) of Lake Abaya and Lake Chamo.

The tartn i.s situated at the Festern end of a piece of land separattng
Lake Aba!'a fron Lake Chamo. It l ies on the extreme south-westerl shore
of Lake Abaya about six kj. lonelers away lron Arba Mj.nch, lhe capital
of [orth ono Region (AIrItex 1). It has an area ot about 3 hectares of
land and j.ts gradielt is very gentle sloping torards Lake Abaya xhich
is some 500 meters away fron the srte.

t{e[tI years ago, lhere xas a connerci.al hunting concession operating
qrocodile hunting all over the rivers and lakes of Ethiopia, By that
tine the crocodile resource had beeo hunted to lhe extent at lrhi.ch
thi.8 corfiercial operation could no Longer continue. As a lesult,
c rocod i le  hur t ing  on  a  connerc ia l  sca le  ceased (Bo l lon  1983,  Hut ton ,
1988), Eecause of the actj.on taken, there followed an increase in the
crocodile population in the lakes and rivers of Ethiopia. As all added
protective neasure, aDd also to benefit fron the conhercial dernand for
crocodile skin, Arba Minch crocodile Farm !'as set up by the Ethiopialr
Wi ld l i fe  CoDserva t ion  Otgan isa t ion  o t  the  Mrnrs t ry  o f  Agr icu l tu re ,
beilg naterj.ally and technically assisted by FAo/UNDP ot the Unlled
Nat ions .

The objectives of the fann are :-

-  to  co l lec t  c locod i le  eqgs  and ha lch l ings  each year  in  o lder  to
produce crocodile skits and neat,

-  to  genera te  revenues !n  fo re ign  exchange t ron  the  sa les  o t
crocodile skins, neat and curios,

-  to  res tock  l0*  o f  the  ia rmed c locod i les  in to  a l l  idea l  Lakes
aIld rivers ot lhe country when lhey are able lo defend
thense I ves against their enenies,

- to provide local tanneries oith ras skilrs, and

- to provide job opportulit ies for unernployed cit izels.



At  the  ear ly  s tage o f  the  c rocod i le  ta rn ing  opera t ion ,  lack  o f
experllse and farning tacil i t ies had sone devastating consequences,
But, at pregent, rnanagerial e{periendes and adjustnents made for all
the crocodile requirenenls have resu]ted in running a succesgiul
crocodile f arning operatiot!.

2 .  ob iec t ive  o f  the  s tudy

The objective of this l.ork is to establish a cost-efficient rnethod ot
acqu i r ing  be t te r  ha tch l . ing  s tock  fo r  the :arm,

3, The nethods used i.n obtaini. lo hatchlinq stock

3.1  E iq  co l lec t ion  6  a r t i f i c ia l  incubat ion

The crocodile fanning operation iD Arba [ inch conmenced with the
collecti .on of crocodile eggs fron the shores of L. Abaya and L. Chamo
for the f irst t ' |o years.

As stated by Bolton (1984), in the f irst hatchi.ng operation, in 1985,
c rocod i l e  eggs  co l l ec ted  f rom the  { i l d  were  i ncuba ted  i n  s t y ro foam
boxes balf-f i l led Hith moisteled sand. Duri lg this l ime there r.as no
electr icity in lhe vlci.nity, and the source ot heat was charcoal .  By
usj.ng trro locally nade burners, charcoal ras constalt ly burned day and
uight lo iaise lhe hatchery air tenperature, whrch in lurn heated the
iDcubatio[ nedia and helped to rnaintain lhe temperature betlreen 28 -
34'C, the requlred tenperature raDge neotioned by pooley (19?1) as
cited by Bolton, l9SL Tro burners Fere engaged at a t ime in order to
keep the lenperature always above 28'C and one bur[er Fas used then
the lehperature tfas about !o eiceed 34'C. numrdif ication was achieved
by oett ing the i loor of the hatchery and sprinkl ing waler over each
box once a dat at nj.d-day.

In the second hatching operation, in 1986, the method practi .ced as
alnost lhe sane as tbe Iast method. The di.f ferences noted thrs t ime
nere that a large Dunber of eggs were collected (Annex 2) and the
hea t ing  l {as  fac j . l i t a ted  by  e lec t r i c i t y .  6 i r  bu lbs  (250  l , t a l t s  each ) ,  3
ir oDe ror and the other 3 on the opposite rovr of the cei. l ing, were
instal led in the hatchery. Bolh rors had independeot snitches tor
regulating the temperature betreen 28 and 34'C. l{helr the temperature
of the hatchery !|as about to drop belor 28'c, both lows oi bulbs wele
switched on, and sheD the tenperature l{as about to e*ceed 34'C onty
orte ror nas sritched oD. Humidif icatiol t fas done in the sane nanner ag
stated above, tryinq to keep the hurnidity above 958.

3 .2  co l l ec t i on  o f  ha tch l i nos  a f te r  naLura l  ene roence

This method has been practiced fron 1987 to date using the fol lowjng
procedures, Pre-idedtj. f ied conmunal nesting si les rere cleared of
bushes and f i .sherneo one nonth ahead o! the egg-laying season so as to
a t t rac t  mo lhe !  c rocod i l es  to  the  s i l e .  The  na lu re  o f  t he  ma jo r
cot lunal sites xas sandy, and sonetimes f ine volcanic ash on tbe
i s land ,  Dur ing  the  t i ne  o f  egg  sea rch i [g ,  nes ts  eas i l y  i den t i f i ed  by
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direct visual observalion were tnarked xith a piece ol st ick each. The
rest of the site !{as then thorouqhly searched by using a spade to
careiul l l  move sand lron one end unti l  the whole confiunal nestinq area
had been gearched.

t{henever a nest nith crocodile eggs ras encounLered a stick narker lras
then placed in the middle ot the nest so as to easily kno{ the num.ber
and loca t ion  o f  Des ts  ident i f ied .  F ina l l y  in  each comnuna l  s i te ,  a l l
nests identj.f ied and marked {ere covered by pil i !. lq stones over rnen so
as to protect the trests fron predation. The sane procedure oas
repeated every ten dals j.n all the nestj.trg sites unti l the number of
nests i.deotif ied l 'ere found to be enouqh to provide the anDual
required hatchling quota. The Dest ratchnen llere assigned to all major
sites untj. l the tine of hatchitrg, in order to protect nests fron
predators  and a lso  lo  l i s ten  to  lhe  ha tch l inqs '  ca l l s  and to  unear ln
the eggs tor hatching, lfests eere controlled and protected fron
predators fron a Iocall l made [atch tofler and sonetineg from a renr.

Listening for the hatchliags' calls as carried oul at dusk a,rd daFn
in early l{arch. lhe nests lere usually opened tro days afler. lhe firsL
call l |as heard, to avoid prenature hatching. Self-energed aDd assisted
hatchlings nere then collected soon alter hatching and kept !n open
styrofoam boxes (40x50 crns ) under shade unti l they l lere transported to
the tam. l{ost of lhe comrunal nesting siles rere accessible by road
nhile quite a felt ltere accessed by boat. At the tine of hatching,
ha lch l ings .  kep t  in  ve t l t l l a led  s ty ro foam boxes  were  t ranspor led  da ] . l y
bI a Toyota pick-up from all nesti.ng areas to the farm Dursery xhere
they  were  a l loHed to  s tay  fo r  ?2  hours .  The tu rsery  e ras  heated  { i th
six bulbs (250 Fatts each) maintaining a naxinum ternperalure of 34'C.
Af le r  72  hours ,  ha tch l ings  l ,e re  taken t !om the  nursery  to  the
hatchling po[ds Bhere they spelt one full year.

4. Results and discussion

As sholrn iD ADIlex 2, results obtained suggesl lhat the latter method
i tas  i ound  to  be  a  cos f -e f f i c i eD t  ne thod  o f  ob ta in i . ng  be t te r  c rocod i l e
s lock ,  Un l i ke  the  ha tch l i ngs  ene rged  by  a r t i f j . c i a l  i ncuba t i on ,  mos t  o f
the tt i . ld-batched halchl j . [qs were found to be nuch stronger, heavi.er
aDd healthier t i th a better chance of survival .

In the course of this study the outcones obtained ot art i f icial
incubatio! t |ere not attractive as coinpared to the nethod of col lection
o f  na tu ra l l y -ha tched  ha tch l i ngs  f roh  p ro tec ted  nes ts  i n  t he  t , l 1 i d .  I n
fact, the petcent hatching success obtained was satisfactory, but
energed hatchli lgs $ere iound to be reaker i th poor survival
condi! ion possibly due to incubation temperature aDd humidity
f l uc tua t i ons  b rough t  abou t  by  poo r  i ncuba t i on  fac r l i t i es .  I n  genera l
a r t i f i c i a l  i ncuba t i on  p rac t i ced  i n  the  f i r s t  two  yea rs  o f  c rocod i l e
hatching operations were cunbersome and required close day and nighL
supervision for the regulation of incubation media tenperalure and
huttr idity besides elevali .ng the cost of heating. The procedure of egq
haDdli l tg and arrangemen! in incubation boxes, necessity oi co]lecting
eggs  ou t  o f  d i l ec t  sun l i qh t ,  and  t ranspor ta l i on  ove r  l he  rouqh  roads
were also other challenqing tasks lhat forced the farm to abandon the
method and devise another method. l lence, frotn 1987 to date, hatchlinqs

n5



have been collected and lransported lo the farm from protected nests,
aDd no major problen has been encountered since this method was
adopted.

5 .  Conc lus i . on

crocodiles of Lake Abaya aDd Lake chano nostly use comton nestiDg
grounds ald they have lhe habit o! visit ing lhe same slte every year
wilhout abandoninq it ,  thj.s makes the annual egg searching and
protection actj .vity so trf ich easier and bolh jobs are covered by a fet
Iabourers. As a resull ,  in Arba MiDch Crocodile Farm, the nethod of
collection of natura I I  l ' -hat ched hatchlings from protected nests i .n the
lf i ld has been adopted as the nost rel iable cost-eff icie4t method of
acquir ing healthy hatchlj .rg slock. In so dorrg, i t  j .s believed lhal
lhere r i l l  be no detrimental effeet on the populatj .on of r i ld
crocodiles so Long as a reasonable percentage of youDg crocodiles are
annual ly restocked.
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Allnex 3, chart comparind the tt,o rnethods ol obtai. l inq crocodile

halchl ino stock practlced i. I l  Arba Minch Crocodi. le Farm

I .  Egq  co l l ec t i on  and  A r t r f i c ra l  i ncuba t l on

Advantages:

. l lo predatio[ risk.

. Very good percent hatching success.

Disadvatrtages:

. gigh cost of heating during indubation.

. Incubation needs congtant supervlslon.

. Iuconsisteacy of iDcubation tenperature and hunidity.

. Problen of heat iD case of power failure.

. Poor hatchl ing survival.

. Requirenelt of various e)tpensive equipnenl lor
and iDcubation.
Re la t i ve l y  h igh l y  pa id  sk i l l ed  Iaboure rs  fo r
incubation al ld supervisiott.
Problen of egg transportation over rough roads.

2, Collecti.on of hatchlings after natural emergeDce,

Advantages i

.  l lo cost of heatj.ng.

. Lor paid labourers for egg searching, protection & hatchling
co l  l  ec t i  on .

. l lo routine supervisio[.
I  Very good percett halching guccess.
. Requires simple, cheap equiprnent.
. Healtht halchl ing !| i th better survival corldit ion.

Disadvantages:

'  Lon predation riEk.

egg  co l l ec t i oo

egg  co l  l ec t i on ,
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THE AMERICAN ALLIGAToR: DoLI,ARS
(Renainj.ng Inconsistencies j .n the

& SENSE
Industry)

by

DAVID B. HAIRE III
Anerican Tanning & Leather co.

312  W.  So lonon  S t .
Gr i f f i n ,  cA  30223

In 1978 I graduated with a B.S. degree in zoology fron

the Universj.ty of ceorgia, which gave lne an understanding of

the anatony and physiology of la,i ldlife along with an

appreciation of the vj.tal role it plays j.n the ecology of

this planet and its place in the hearts and ninds of rnan.

Shorbly after that I obtained enplo)ment !,rith a conpany

vrhich participated in the uti l i .zation of renewable wildlife

resources. Since that t irne I have enjoyed the rewardj-ng and

responsible experience that parallels both facets, which sone

would define as stewardship.

In the past 10 years f have observed nunerous

inconsistenc j-es in the trade which I feel are vr'orth noting.

Today f rrish to speak to you of the inconsistencies I see in

a trade t hj-ch uti l izes a species srhich fi l ls a nost valuabl.e

part. naintaining habitat and balance in nature along vrith

giving us the nost exquisite of classical leathers; The

Anerican All-igator.

Just as every cook goes by different recipes j.t would

seen the case with all igator fanning techniques, especiall"y

as they pertain to nutrition. Through ny years as a ra!, skin

buyer and grader and Later as a tanner, I have seen vary].ng



degrees of hide qualit j.es anong the all igator skins frorl

different areas and particularly frorn different fanns. The

diverse nake-up of hide protein fron one farn to another has

been extrerne in the same specj-es. I have handled groups of

skj.ns that possessed excellent hide substance, skin that felt

fuLl. and livel-y and exhibited a natural bornbe. In contrast I

have handled skins whose substance was so poor they felt

f laccid and 1j.fe1ess, serving as a poor nimic to their other

counterparts. This disparity, in rny opinion, is due to the

lack of a set of nutrit ional guj.delines to be follosTed wi-thin

the association of all igator farrning.

Along ra'i.th the increased dernand for all igator skins, a

decrease in quality as j.t pertains to both r^' iLd and

conmercially raised skins has arisen. wj.th the elinination

of grading practices j-n taking vild skins fron trappers by

buyers, the incentive to produce a prine hide was underroj.ned.

There has been increased flaying danage during sk:nning along

with increased putrefaction due to the presence of excess

flesh and fat left on the hides before curing. with so much

denand fanBs boosted production and farn populations grew,

ho{ever there wasntt a corresponding increase i.n the nunber

of rearing pens nor adequate addj.t ion of equil ibriun or

stabil ization ponds. This lack of expansion di.d not allou

the aninals' netabolisn to adjust to a nor-mal rate i,.rhich is

needed to produce a nore natural hide substance and skin

proporlion and to elininate undue scarring, stress and

scabbing alrong the anirnals. If not rernedj.ed soon, I predict



the international grading of farmed gators wil l expand upvard

to include of the gular area and downward pass the cloacal

opening to include the upper half of the tail. Also one has

to adnit that in farn and wild aLike the legs of the

all igator stiLl are many tines skinned ilrproperly, l init inq

the use of the laather fron the legs as it lends itself to

finished goods. The knees and elbows should always be split

to lay on either side rrith the useable snall grain portion to

the center. A properly skinned leg vri l l  exhibit a black

stripe on either side with a yellow one on center,

Because of the incidence of red heat in the past and for

the soner,Jhat extensive elbow grease employed in wet saLting

raw all-igator skinsr it has become quite the norm to brine

the skins. This nethod is good onLy if certain controls are

net anal held relatively constant. Concentrations of saLt

should equal 97* lrith bath tenperatures never exceeding g5 F.

Also there should never be any addition of organics or

inorganics rdhich nay lead to the decornpositj.on of the hide or

the interference of subsequent soaking, beaning or tanning

operations. In weak brine concentrations one can expeqt to

experience skin degradation through the presence of

proteolytic bacteria r^'hich wilI promote Ioose,

flaccid and lifeless hides and the leather thereof. Bven in

the case of saturated brj.nes (those with increased

tenperatures and tj.rne) the hides wiLl becone stagnant and

begin to house halophil ic bacteria which exist j.n high salt

concentrations. Like the proteolytic bacteria, halophil ic



bacteria can digest the hide substance lessening its strength

and quality.

Many trappers and fanners have addressed thj.s problen by

the addition of a disinfectant to their brine in the fonn of

bleach and sometines even fomaldehyde. It is posgible to d.o

irreparable dalrage to skins as lhey lend thenselves to

leather with the addition of these products. fn high

concentrations, which are sonetilres needed to counteract the

organics in a stagnant brine, bleach qan not on]y oxidize

natural fats in the hide so that they are diff icult to

degrease during tanning/ which by the way can lead to uneven

tanning and unlevel dyeinq, but it can, in fact, oxidize the

skin, weakening it. givj-ng it a poor surface and ruining the

texture of the grain. Addil j.on of formaldehyde to brine to

nask pungent odors of rancid skins can actually pre-tan the

skin, set the scale on and destroy the value of the hide. I

have experienced both problens wilh brined hides and have

spoken at length wj.th Dean t. Dinato, Leatber Specialist at

Bucloanrs Laboratories, to secule a nicroorganisn control for

both brine and dry salt systens used in preserving hj.des.

This information acconpanies this paper. Any future

infomation L'iI1 be obtainabte fron crocodile specialist

Group, rrhon I !rj-11 keep updated.

Another source of concern is producers of all igator

skins have not been educated to the best location and

technique for attaching the U.S. Fish & Wildlife CITES taq.

This has been a cause of great frustration for tanners and



exporters along irith Fish & wiLdlife in their efforts to

naintai-n control. After discussions !{ith Dennis David of the

Florida Departhent of Natural Resources, I suggested a

taggrng procedure rarhich has since been utiLj.zed wj.thin the

Florida AlLigator progran.

The procedure is to place the tags medially in and out

through the edges of the keeled botton of the tail approx_

inately 3-4 inches fron the end. Attached i.n thj.s location

tlre tags seldon ever break, pull out or tear out during

nornal handling and tanning procedures. AIso it is not at

all diff icult to place the tag in the skin at this location

even if the carcass is intact. Although there is sti l l  a

need to strenqthen the tags presentLy being used, this nethod

would help elirninate broken seals and decrease unnecessary

seizures of skins by U.S. Fish & f,t i ldtife due to broken Eags.

Today the ra!, all i .gator business is riding a !a,ave.

Because of high denand skins of even averaele or lesser

qualit ies are bringing high prices. We must be apprised of

the fact that not only are nore and nore j.nternational fann

operatj.ons being established for the conuoersial harvest of

classic crocodiLe skins, but in tine lre !ri1l- see better

nanagenent and 1aw enforcenent becone nore intact in

countries where it didnrt exist before, thus openj.ng up trade

for indigenous crocodil ian thereof vithin the guidelines of

CTTES. And I predict t l lat sone of \,Jhich wil l be naturally

better quality skin as it lends itself to the classical

leather and the product thereof.



It is essential that all inconsi.stencies be elininated

within the all igator trade. It nust be a clean business

providing the narket with quality skins frorn a well nanaged

and unj.fornl.y enforced natural resource. I can remenber not

so long ago when high supply coupled with a high dollar sent

all igator skin prices plunneting to $8 to 910. prices

approaching those again would send the trappers to the hilts

and the farTers to the rnercy of their creditors. We cannot

be conpLacent i.n the lrealth of our nediocrity today, white

hoping these conditions wonrt return. We each share a

concern for the well-being and longevity of this resource and

trade. So we should all strive to guarantee its fruitful

existence by uti l izing a shared directory arld knovledge in

order to actrieve a connon goal of quality and responsibit ity

throughout the industry vrithout which we not only suffer j.n a

financiaL sense, we vri l l  suffer much greater Losses. For lre

have all witnessed the nighty b1ov, the fur industry has taken

fron the psuedo-environnental ist by not bei-ng responsive to

educating lhe general public v,/ith the true neaning of

sterrardship toward al-l of our natural resources. Let us not

fall under the sane denise but f lourish lrith sound nanage-

nent, techniques and qenuine concern for the industry.

rrln the race for quality, there is no finish l ine.' l
David T. Kearns
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Upoateo Repor t  an  A l  i iga tor  Managemen!
and Va lue-Adqed Congerva t  i  on

rn  ! - l oc ida

Tonrny Hineg
Rt ,  3 ,  Box  509
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, vnen an  ar  l lga io f  researcn  ano nanagnent  p rogran v /a3
!n ! ! ra req  rn  lne  tTud- r i7 i9  py  tne  F ioc loa  Gane ano
! tesnwaler  F !sn  connrssron  (GFC) ,  i t  ras  asSuned lcon  lne
oe€[nn1ng lnaE a  sus la lneo i la rvesE o f  a ]  i iga torg  o i  3one
nagnr tuoe \ ras  possro ie ,  seconq iy ,  i t  \ ' as  oe i  reved Ehar  the
connercra l  va iue  o !  a l  i  igaaors  and a the t  cecogn lzeo va iueS
(  i ,e .  eco tog tca l  .  e3 tnes t l c ,  cu l tu fa i ,  neeq  no t  be  nu tua i  i y
exc lus i tve .  dowever ,  l l  \ . las  c teac  tna t  these two agsunpt long' t rou  l  q  be  cor rec !  on iy  i t  narves t  ra tes  \ re re  oaseq upon lne
o io rogrcar  aor  i  i t y  o !  a i  i  i gaEor  popu ia t lons  to  9u3 !a in
narvesa  anq  con ! tnue  to  tunc t ron  a9  a  v i ta i  pa r t  o t  tne
Sys l  en .

fo e3taDl i,sn anq rnaintain a narves! progratn oaseo upon
oro rogrqa i  con3 lc re ra ! lons ,  an  approach  q r ! iecen t  t rom nos !
paEt  e ! lo r !s  \ ra9  necesgary .  A  rev ie$ ,  o f  c rocoo i  l ian
exp lo r !a t ron ,  p !1o !  to  . t970 ,  revea ied  tha t  harves !  p re93u !e
nad oeen or iven  so ie ly  oY econon ic  fo rces .  ! -u thernoce,  no
por t lon  o !  l i l e  p ro t i rg  qe ! tved  l ron  Sucn harve3t3  vere
re lu rneq io  ahe nanagenenE anc l  conserva t ion  o i  the  Spec ies .

fhe  pn i iosopny o t  3us ta ineo y ie ld  nanagernent  thac  rs
incorpoca lec t  !n ro  a i  I  Un i ted  Sta tes  a l i iga tor  nanagenenc
Programs nas  unoouoteo iy  resu l ted  f ron  Ehe broad w i io i i !e
nanagemenc pnr losopny ina t  nas  oeen the  bas is  io r  rnucn o i
i Jn ! ieq  S !a !es  v r  i o l  r i e  conserva t ron .  i i os t  t / i  i d i  ! re  research
anq nanagenena in  tne  i jn l red  Sta tes  has  Deen o l rec ted  aowarc l
popurar  e rame spec !e3  over  Ene )as !  5u  year3 .  Ao l rnpoc !an !
locce  oenrno tnese e i lo r ts  naS oeen s t rong spes ta i  in le resE
gaouPg wno p taceo  n rgn  va tue  on  pacr l cu iac  SpecreS o r  g ro \ rps
or  gpec les .  uucn  o i  th i s  va tue ,  par t i cu ia r i y  1n  rhe  ear l y
qays  n ingeo  upon  tne  p rospec t  ana t  tne  po i i i i ca l  ac t lon .
! !nancra l  conr r lpu t !ons ,  ano  vo iun ta fy  taxa t ion  aovoca !eq  by
ineSe groups  wourq  lnsure  lne  conarnueo oppor funr ty  io
narves !  anese anrmals t  to r  spor r .  Ihe  cont inueo bunr ing
oppor lunr ty  lo r  a  \ rno ie  nyr lad  o !  Spec ieg  rn  the  unr teq
r la res  na3  resu i leo  in  n i l i i on€ |  o .  qo l la rs  be ing  pu t  inEo

'e i  r  io l  r !e ,  and tnousano3 o f  p ro fess ionat  r .7  i  io i i fe
qon3e fva ! ronrs !3 .  ru tner rDore ,  tn Ig  ia rge  In ica -3Ecuc lu re
or  P fo iess t lona lS  and  spec ia i  i n te reg t  g roups  p layeO a  v l ra i
ro le  rn  lne  oroaqer  env t ro runeo la i  novenent  our rng  tne  ias !
;v  years .

i !  was  aga lng(  th lg  oackgrounq tnac  tne  pcegenE
apProacn to  a i  i  rga tor  Ianagemenc wd.s  oeve iopeq rn  F io r iqa .
Ine  roea  tna t  tne  user  pay  a  la rge  pac t  o f  l he  b i l l  i oc
consetva ! ton  was no th lng  nev .  va iue-aqqeq conServa ! lon  naq
ia rge ly  ou i i !  l r i i o l  i i e  conserva t ion  in  lne  Un i red  SEa les .

in  sp l te  o f  oov ious  s in i ia r i t i eg  oe(veen  a i l i e ta to rg  anq
nany l rao iE iooa l  game spec ieg  i t  va9  a lgo  cecogn lzeq lhar
lnere  were  Sone s t iqn l i rcan t  d i t le renceg.  No ia rge  gcoL lp  o r
ocaranazec t  u3er3 ,  c leo ica ted  to  c rocod i i  ian  coosecvac ion
ex ls !eo .  J rue ,  lne re  uas  a  gna t l  g roup  oeorca !eo  !o
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crocoo l  |  1an congervar ion ,  and wnen a i i lga torS $rere  reputed
ro  De enoangereo lne  er rv r fonmenta i  coml tun l f , y  ra i  l i ed  to
ine l r  Svppor ! .  Bu t ,  wnen  r r  becdme c leaE tha !  a l j i ga ro rs
rere  noE enqangerec t ,  nuch o i  the  gupporE l rom tne  la t te r
group sups lc leo .  ( ;onverge iy ,  there  were  nunoreqs  o i  peop ie
rn  i i o r rca  (nun te rs ,  n iqe  buye lg ,  ta fners ,  eEc . )  vnoge
mo! lves  rangeq ,  ! !on  pure  none la ly  p ro i i l ,  t o  a  n lx  o r  tne
p !o ! r t  noErve  ano  s t tong  cu t tu ra i  i i es  to  lne  a i i  i ga to r .
EUl ,  tney  were  no t  o rgan izeo and cer la in ly  o . id  noc  speak
vr tn  one vo ice .  Anotner  i rnpor tan t  d i f ie rence wag tna !  we
were  oea l  tng  v r th  an  economica i  l y  va luab ie  spec ie3 ,  vn tqn
nad tne  po ten t ia l  to  genera te  cons ideraDle  pro t i !  io f
rno iv rdua ls .  Fu ther rnore ,  i t  r , raE assuned econon ic  acr tv r ty
\ rourd  p robab ly  be  su t t i c ien t  to  a t t rac t  ou ts !oe  cap iEa i  fo r
lnvesEnent  in  sone pnases  o f  the  a i i iga tor  lndus t ry ,
C iear l y ,  l ne  posg to i  i  i ay  a i \ rays  ex ig teo ,  and  s r l  I  i  ex rs .s
ror  narve3t  !o  oe  o f l ven  by  rhe  ques(  fo r  gnorE- te rn
pro ! r rs .  racner  tnan  a  o to tog lca i i y  Souno  approacn .
Congequent l y ,  an  ln l ra -s t ruc lu re ,  !o  insure  !ha !  t rue
susra lneq y re io  nanagement  De cont !nua i  l y  tnp ie rnenteo ,  r . ras
nece33ary .

fne  lqea o i  econon ic  ieeoback  regu l t ing  f ron  a l  r  rgar .o r
ndrvesa (va iue-aooect  conserva t ton)  nas  expanoeo 3 lnce  i t  waS
SCr lcu la tec l  rn  sone o f  the  ear ly  GFc a l i lga tor  nanagenenE
Plans .  I  p ropose tna t  tne  feedDacK has  the  po tenEra l  o !
occur lng  ln  th ree  Separa te  a reas .  Ihe  econorn lc  va lue  i3
nos t  oDvroug and tne  one \ rn lcn  nas  been o lscusSed mogt ,
f l eo  ve ry  c lose ty  i9  the  po l i t l ca i  vo ice  wh icn  has  deve lopeo
a9 a  resu l !  o t  tne  vegteo  in te re3E o i  peop ie  s r rppor r rng l
sus ra lneo  a l  i  rga to r  exp io i ta t ion .  Th i rd ,  i 9  Ene  g roe tn  o i
lne  pro ie9gtonat  cacre  \ rnoSe maJor  purpose t3  lne  pro lec ! lon
ano nanagenent  o f  a i  i  iga io rs .

ine  ooJec t rve  o i  th is  paper  l s  to  examine lnoEe cncee
aceaS ano  d iscuss  the  va l id i t y  o f  Das lng  a  pub i i c
c rocod!  i  ran  conserva t lon  progra l l l  upon the  ph i  losopnrca t
lene t  cna t .  connerc ia i  exp lo l ta t ion  can  be  a  pos i t i ve  iocce
!or  lne tc  con9ecvat ion  and managemen! .

Cur ren t  A l  l iga tor  Managenen !

i r i o r rda 's  a l l i ga to r  nanagenent  p rogra rn  inq iuqes  ( t )  tne
oarvesr  o i  four  foo t  ano la rger  a i  I  iga tors  f .on  puo l ic
qTa le ts ,  (2 ,  Ehe  co l  i ec ! ron  o i  na tch l  rngs  i ron  puo i  t c  wa le rs ,
( . ; )  tne  co l  i ec t ion  o i  eggs  i ron  puo l ! c  wa te rg  anq  ( { )  sne
narveg l  o r  lour  !ee !  anq ia rgec  a i  i  lga lo rs  ano Ene
co l  i ecc ion  o !  haccn i  i ngs  ano  eggs  i rom pa iva te  ianos .  In
aoor l lon  cne Ga jne  ano FresnwaEer  Frsh  Cornrn i  39r  on  (G!C)
a l  i  o$r9  narves !  o i  nu isance a i  I  iga tors  ano re$ / la tes
a l i re ra io r  ra rm lng  wnrcn  bene i i t s  ! !on  nany  o t  tne  p rev tous l . l
men! !onec t  pcograhs .  Pc io r  !o  tne  present  expancteo  pragra8
inere  t ras  an  expec ig tenEa i  egg anq haEch l tng  renova l  p roJec ! .
an  expec lnen ta l  aqu l t  ha rvesa  ano  an  a i l i gaaor  nurgance
pro . rec i  .
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Beioce an  expandeq harves t  was  pe fnr t ted  in  F lo r ida ,  a
syscem or  I  rcense ano rees  was e3 tab l i shed,  The oD, tec t rve
ras  to  genera le  revenue to  go  to  the  GFC to  o f fser  tne  cos t
c r  a l  r  rga to !  regeaccn anc l  nanagenent .  There  l ras  sone leve i
o t  l axa t lon  p raceo  upon  every  aspec !  o t  a l  l i sa to r
exp io t ta t to ' l .  f he  levenue  generaced  by  tne  ear i  i e r
exper rnenta i  p rograns  n i l l  be  enunera teo  la te r ,  Bu t  the
amouna o !  noney  naoe avar  tab te  to  the  s ta te  by  tne  eKpanded
narves !  versus  GFC expend icures  dur ing  the  sarne  per iod  i3
probaD |y one oi the tBore inportant conpari3ons. During the
arr,o yearg oi lne expanded progran (1988 and 1989) a harvest
o !  , r , ; {s  ano J .ud l  ,  !our  ioo t  and la rger  an tna is  ano,  4 ,302
anq  ; .68 ;  eggE was  acn ieveo  on  pub i i c  ianqs ,  On p r i va te
ia l rqg  qucrng tne  same per iod  rhere  were  t80  and 577 iour
ioo r  an lma i3  laKen  in  1988  and  1989 ,  respec t i ve ly .  There
l re re  a lso  l6E and ! ,165 eggs  taKen f rom these same lanqs .
(evenuee Eota ied  f . i84 ,005.00  fo r  1988 and $392,485.00  fo r
j , v8 t  (G iU recorqs) .  fhe  Eota l  expend iEure  oB aegearcn  anc l
nanagemenE,  py  the  GFC,  our ins  th ig  t r 'o  year  per ioo  l ras
$v Id ,U00.0O (Gl 'C  records)  (EaDle  l , ) .  ! ' o r  Che l t88  and i989
per ioo  revenues genera ted  by  the  program have o i i se t  84? o f
lhe  cesearcn  anq nanagenenE cogts  w i th in  Ehe agency ,

Fron  1978 th rough 1987 nooey has  a lso  been re tu rneo to
tne  GFC vra  rhe  percentage charged nu isance t lappers  on  eaqn
sKrn  they  narKeteo .  Th iS  harvegt  has  q 'one f ron  1 ,87 i  to
4 , {6+  rn  } t8 t ,  ( rab ie  2 )  (Jenn ings  I989) .  Th is  nas  genera req
.evenue  o t  approx imare iy  9 r25 ,000 .00  to  9300 ,000 ,00  per
yea! .  !u tner rnore ,  oa3eo on  ear ' t y  eva lua t lons t  0 t  tne  pcogra tn
tne  agency  saved  approx ina te ly  9100 ,000 .00  per  yeac  oy
a i  l ow lng  p r rva te  t rappers  ra tnec  than  v r  iq i  i f e  o t i i ce rs  !o
leKe c5 .e  o i  nu isance proDlens  (H ines  ano 'Woodward  1 t80) .

5 rnce  198 I  a i i i ga to r  ta r rner3  in  F lo r iqa  in te res ted  in
.ece lv ing '  na tcn l  l ngs  i ron  rhe  w i  ld ,  ag  we l  I  a9 ,  conr r ipu t lng
' ,o  an  unoers tano lng  o i  Ine  e i iec ts  o i  ear ' l y  age s iass
exp lo l ra i ron  nave  iunded  a  coopera t i ve  GFc /un lve rs lay  o i
i ro r roa  s tuqy .  lne  naJor  oDJect rve  nas  been !o  qerermine
ine  rnpac t  o !  na lcn i  ing  ano egg aemova l  upon lhe  qynamica  o i
a i  r rga ro !  popu ia t ions .  Tn is  nas  oeen  car r iec t  ou t  py
acEuar  i y  renov lng  na tcn l lngs  or  eggs  and a t tenpt ing  !o
neasure  .ne  !npac t  (JenDr I I99  e t .a l  I988) .  Fcon 198] ,  tn rougn
f  ia t  !a rners  nave  rece iveo  approx ina !e iy  32 ,000  ha !qn l ings
! ron  the  pcogcan ano,  in  re lu rn  io r  lhoSe,  lney  nave
con larDuteo  $513,593.00  back  to  the  ae3eaach (pers .  co t tun .
re rc rva i ) .  i n  essence ,  the  fa rners  nave  pa ic . the  un lve rs l ry
o !  i loaroa  !o  conduct  the  research  tna t  6FC uses  co  regu ia le
cner r  i la rvesEs,

Otner  monres  have oeen c tonatec t  to  cne Un ivers ! ty  o f
! - ra r lqa  s  Scnoo i  o t  Veter rnary  V led ls ine  (SVM) fo r  s tud ies
conce.nrng  a i  i igaroa  nusbandry  techn iqueg.  Whi  le  lh is  money
vas  I ro i .  o raec ! iy  genera ted  by  any  type  o f  $ r i  lo  harves t  ia  i s
un l iKe ly  tna t  rhe  noney  r , rou  ld  have  oeen  ava i laD ie  nao  i !  no t
oeen lor tne 3tater.rlde managenent progratn vnicn nade eggs
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i nq  na lcn i !ngs  ava i ia ! ie  to  the  fa rmers .  E iahea  by  q i rec t
9 rcanrs  l fom a l  j rga tor  ta tmeaS or .  taorn  oEner  enr ic le=  ine  3v i ,1
nds  ! ron  ry79  unE i i  l he  p resenr  rece ived  $ r26 .000 .00
(uacoe l  lnae  pecS.  co l lm.  ) .

r !  ' tas  tn  lng  area  o !  p r iva te  ianqs  nanangemen!  wnere
ear ry  on  Mras  tnougn!  tnaE d l l  iga tor  manangenent  n rgh t
n6ve c l i rec t  in rpac !  upon lano nanagement  dec ig iong (Jenn ings
! 'd i ) .  I ' l any  tano nanage lE,  par t i cu la r iy  ranchers ,  regarq
rne  a l  l  tga tor  a9  a  nu isance wn ich  nay  cause econon ic  losg
ln rouern  qepredat ron  o f  i  i ves t tock .  A l  i  iga tors  occupy
wet lanos  tha t  sonet  i | I les  a re  cong idered va iuab le  g raz lng  ]and
ano rn  o tne !  cases  nay  oe  more  va luab le  i t  d ra ined.  T i rnber
conpan les  ovn  la rge  t rac ts  !n  F lo r ioa ,  r rh lcn  may oe  25? to
35 ,6  r . /e r ianos .  Tnese  wet lands  a re  o f  i i t t i e  d i r ; c t  va lue  to
ine  qonpan ies  excepr  fo r  w i  ld l  l fe  ieasgs ,  wh ich  are
curcen t l y  va lueo  a t  s t .50  to  t4 .00  per  ac re .

Dur lng  1989  rhere  were  21  par t i c ipanrs  (Jenn lngs  1 .9g9 . )
r  nvo  I  ved  rn  tne  Pr rva le
( lab le . ; ) .  I  was  d l rec t
\ rno  wan lec l  to  manage a i l
nargrna t  lanc t .  There  ig  a  w ic te  a r ray  o f  lanoovner  a ta i tuoe€t
ano  a l  l rga to !  hab i ta t  gua l i r y  s ta tew ide ,  buE I  have  e recEecr
ro  p resent  oa ta  l ron  these th ree ,  wh iqh  nay  g lve  sorne
pre i rmrnary  lns igh t  in to  the  econorn ic  po ten t ia i  o i
a l  r  l ga lo rs  on  p r i va te  iands ,

l rac t  * l  t s  a  par t  o f  a  ranch,  ioqa teo  in  nor ln  cent ra l
! ' i o r . i da .  tna t  i 3  devo ted  to  ca t t l e  ano  t imber .  one  por t ion
or  tn ls  a rea  con la rneq a  1 ,585 acre  na fsn ,  \ rh lcn  was
crass r t teq  a3  aDove  average  a l i i ga to r  hao l ra t .  The  e .n r i re
a rea  nao .  a !  one  ! ine ,  oeen  very  gooo  a l l i ga loc  nao ! !a !  ano
\ tas  nore  tnan tv ice  tne  s lze  o i  the  present  rnargn .  In
excegs  o r  2 ,000  ac res  nad  pcev ioug ly  been  q ra lneo  ro  p rov lde
car ! le  g raz lng .  Th ls  a rea  nanaged  t ' o r  a i l i ga to rs  con !a ineo
l : . t  ac res  o t  qana i ,  70  ac res  o f  sha l iow iaKes ,  L239  aqres
ot  pecmanent  mar3h ano 253.5  acres  o i  in te rn i t len t  narsn .
uue !o  o r le r  tnan norna i  cond i t rons  in  1989 rnucn o t  rna !  \ rag
cons lqereo pernanent  na lSn a lsa  dr led  up .  N igh t l  igh t  survey
oa la  suDmrt led  to  the  GFC cesu l ted  ln  42  harves t  tags  oe lng
lssueo lo r  lour  iee t  ano la rger  an lma is  o r  one lag  pec
3 i  ac res .  i n  add i r lon ,  ha tch l  i ng  su rveys  la !e r  in  tne  yea ,
resu l teo  in  a  narve3!  quota  o f  B0 ha tch l  ings .  There  were
th tee  typeg o f  harves ts  on  th ts  paoper ly .  There  vere  r rve
l ropny  an ima i9  taKen du ! lng  the  sp r ing ,  ano  th i r t y -seven
iour  foo t  ann ia is  and  80  ha tch i ings  taken  dur ing  lne  la t  I
navesr  pec ioo .  Because the  ianoovner  car r ieq  ou t  cne  ia i i
nacve3 i .  ne  recervec l  a  g rea te !  sna te  o i  cne  !o !a i  pcoceeoE
rnan lne  ownecs  o f  fcac t  *2  and Trac t  *3 .  Hovevec ,  in  o rqea
lo  conpaae tn rs  p ropeF ly  \ r i tn  lhe  o tners r  ve  t ' l i l  p resen!
lne  economrq oa la  in  lne  game manne!  as  l rac t  *2  anq l rac t

Io ta i  ne t  reven l re  (a i te r  tags  ano I  i cense)  io r  Trac !  t1
vag  9 r7 ,+7 , r .u0 .  cegu i r ing  in  a  !o ra i  ne !  i ncome (oe io re
nunt rng  cos ls )  o !  9 !1 .0 :  per  acre .  i lowever ,  unoer  Ene sa j le

and a l  I  iga tor  pcogram a t  sone ieve j
y  invo lved  w i th  th ree  lanoovners
gators  to  tncrease revenues on
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gcenacro  as  Trac ts  *2  ano *3 ,  the  lando l rnec ,3  Snare  i . rou  I  d  oe
s4 . {U  per  ac re  ( tap le  4 ) .

f rac !  * :  was  a  36 ,000 acre  proper ty  nanagect  as  a
conner !ca l  lo reg t ,  vhe le  the  naJor  i  ncorne is  der ived  f rom
:ne  sa le  o !  i rooo  pcoouc !3 -  Hun ! lng  leases  p rov roe
approx rna te iy  s3 .00  per  ac re ,  The  genera l  haD l ta !  ! ype  l s
lyprca i  l \o r th  F io r ioa  l ia (vooos .  There  vere  9 , . i , r8  acres  o t
e re r ranqs  qe i  i n iaEed  o i  nh ich  I l .3  ac res  we le  oor row p i !3 ,
j . :8 r  acres  o i  s i ra i  io i r  iakeE,  452 acreg  o i  geasona i ly
! ioooeq grass  ponqs,  5 ,919 acres  o i  cypregs  ponds anc !  734
acres  o !  pe lmanent  narSh.  A l  i  ign !o .  hab i ta t  va5  c iass l f leo
a3 average.  N lSnt i ig i l t  sucvey3 subrn l t ted  to  the  GFC reeu l ted
ln  a  quo la  o t  82  lags  fo r  an ina ls  four  fee t  and la rgec  or
one  lag  pec  114  ac reg .  Ha tch l ins  su rveys  vece  l i t n i teo  our
genera .ecr  a  quota  o i  80  ha tch l ings .

O!  tne  82  an imaig  nacvegted ,  ih ree  c rere  taken by  r rophy
oun! ,e rs .  A l  i  remainrng  tae ts  i re rs  i i  I  i9d  dur iog  tne  geneca i
conner lca t  narves t ,  The to ta l  incone a f te r  p rocess ing ,
va l ioaEron ,  and  sa ie  co3 t3  on  tne  iou r  iee t  and  la rger
an l ]na lg  \ ras  $27 ,003 ,44  o r  $329 .31  per  a1 l  l ga to r ,  i n
aoq t ! loo ,  $E00,uu ,  a i te r  tag  fee3 ,  wag  oer l ved  f ro l t
na rcn l inEs  io r  a  ro ta l  ne t  revenue  o f  $27 ,803 .44  o r  $2 ,9?
Per  aqre .  Ine  ianoowner  ghare  was $1 . .21  per  acre  ( tab ie  4 ) .

Tcaqt  * . i  \ rag  a lso  cornnerc la i  t  i rnben land and conta ined
app lox lnarery  18 ,000 acres  o f  t  n icn  5 ,028.5  acres  v rere
c rass i f i eq  as  average  a l l  i ga to r  hao i ta t ,  The  genera l
naDr . ra t  r ypes  inc iudeo  Nor th  F io r lda  f l a tvooas ,  lons iea f
p lne ,  ru rKey  oaK,  sanqh i  i  l s  and s t rea | / l  bo t tomg.  wet iand
cypes  rnc ludeo appcoxrmate iy  580 acres  o f  sha l io i r  iakeS.  200
acres  o f  seasona i ty  i iooded pondg,  2 ,894 acres  o t  cypcegs
oones aoo Sr,rampg, 550 acleg oi pernanenE mafgn, and 280
acres  o i  I  n te r rn i  t ten t  narsh .' Ine  to ra l  narvegt  f lon  the  area  inc iuoed 42  an i rna ls ,
iour  lee t  anq apgve,  w i th  a  ne t  va lue  a f tec  pcocesg ing ,
var  loa r ron  ano  9a le3  cosa  o i  $ I1 ,430 .94  io r  a  per  an ina l
' ra rue  o !  sZ72 ,o i j .  i n  aOd i t ion  80  harch i ings  were  co l  l ec lec l ,
wn lcn  pu !  ro ta i  ne t  revenue  genera teo  a t  913 .030 .94  oc  e2 .59
pec acre ,  ihe  i  anoowner  share  was 91 .04  per  acre  ( tao le  4 ) .

fne  DeE cevenue to  ane lanc lovner  !s  vac tap ie ,  oepenq ing
upon lne  qua i  i ! y  o i  hap i ta t ,  ano tne  lype  or  economic
ar rangement .  unoer  the  c i rcumstances ,  qescr iDed here ,  lhe
landowners '  snare  vaS t I  .21  ,  t1  .04  and s4 .40  pe !  acre ,
respec t lve l ' y .  The cont rac tua i  aarangernents  vere  e i tner  rne
Sa l l le ,  oc  p resen leo  as  lhe  same,  so  c l l f le renceS in  revenue ls
re la leo  on iy  Eq tne  nagn i  tuc le  o t  tde  !oEa i  harves t  on  r i re
res9ec l  !  ve  a reag.

A  s rnura teo  y ie ld  resu l t i og  i rom vooc l  p rooucrs
narves teo  i ron  iands  gur round ine t  the  wet lanqs  managec l  toa
a i  i  i ga lo r3 ,  p rov ioes  a  perspec t i ve  on  the  ae ia i i ve  va lL le  o f
lne  lvo  cegources .  A  to la i  neE casn f , iov  was ca icu la leo
uar  I  r z rng  a  p rogaarn  (y ie i c t -p lu5)  vh lch  i5  aou ! ine ly  used  ln
naKrng toceEt  nanagement  oesc is iong A s i te  index  o l  50 ,
r,rltn 700 stens/ acre harvested at 25 years was agsurned for a
lyp rca i  Nqr th  F la r loa  f i aqwoods  3 i te .  S l te  pcepara i lon
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cos l ,  annua l  managenent  cos t ,  inc lud ing  prescr lbed bu .n tng ,
ano hatvest expenses vere dectuctecl fron gross revenues.
Pu lpvooo and ch lpp ing  saw pc ices  ( 'e re  en tered  a t  s13 ,50 , / ton .
Va iueg  \ re re  unadJus ted  fo r  in f ia t ion .  To ta l  ne t  cash  f low
Deroce taxes  aas  ca lcu la ted  to  be  3702.60  or  S28.10  per  acre
Per  year .

The o ther  impor tan t  miDor  incone on  t i rnber  cornpnay
ianqs  is  hunt ing  leases ,  eh ich  range f ron  31  .SO to  $4 .00  per
acre  per  year .  l !  appearg  tha t  a l  I  iga tor  harves t  may oe
aDie to qouDie the amount of i ncorne that cornpan i es are
cece iv ing  f rom the i r  we t land  ac res ,  by  add ing  to  the  hun t ing
i  ease revenueE.

t ra inage o f  narE ina l  land  to  g ro ! ,  t  i rnber  in  F lo . rqa  te
not  lne  igsue on  t inber  land i t  once l ras  in  F lo r ida .  The
na.Jor  ln rea t  rnay  u i t imate ly  De deve lopnent .  Even though
!  i rnber  compan ieE have la rge  lnves tments  in  ro i  l l s ,  requt r rng
a  con t inuous  supp ly  o f  t imber ,  the  va lue  o f  the i r  t i rnbe . iand
t lay  inc reage to  the  po in t  r , rhere  i t  oecomeg a  be t re r  econon iq
oec i9 ion  to  ge i l  o r  deve lop  the  p roper ty .  i n  v ie ! ,  o t  th i s
rmpendrng di I erorna, iocal t itrber conpany managerg lrelcome
aodr t iooa l  sources  o l  revenue f ron  land vh ich ,  in  many
cases ,  i s  on ty  genera t ing  an  in te rna l  ra te  o f  re tu rn  o f  5? .
Unqer  choge c i rcumEtances ,  add i t iana l  reveque o f  9 l .OO to
$4 .00  pec  ac re  on  25k  o f  the i .  l and  may  be  s ign i f i can t .

Po l i t i ca l  Ac t io . t

Pr io r  to  the  ln i t ia t ion  o f  the  pregent  p rogra tn ,  rnere
was  I  i t t l e  o rgan ized  po l  i t i ca l  suppor t  fo r  a l i i ga to rs  excep t
dur ing  the  eaF ly  days  o f  the  Endangered Spec ieg  Ac t .  A t
tha t  t ine  a l  l  lga torg  vere  one o f  the  rnos t  v ls ib le  endangered
gpec ies  anc t  there  vas  s t rong po l i t l ca l  p ressure  opposed to
any  cnange o f  s ta tus .  Th is  vas  the  case i .n  ep i te  o f  no
c lear  ev idence tha t  a l  l i ga to rg  r , re re  endangered and tha(
there  vag cong iderab le  ev ic tence to  the  cont ra ry .  A f ie r  rne
s ta tus  o f  a i  i  iga to .s  was changed the  po l i t i ca l  ac t ion  o f
p ro teqr ion is !  g roups  d l rn in ished .  In  the i r  p lace  a t  reasE
tnree  na jo r  u3er  gaoups have evo ived,  There  are  two faaners
qroups  and  one  t rapper  e roup ,  a i i  o f  vh ich  a re  po t i t i ca l l y
ac ! i ve .  These  g roups  gbv ioug ly  a re  gu ided  by  se l f - l n te reg t ,
bu(  p ro tess  in te res t  in  sus ta in lng  w i id  harves t  o i
a l  r  i ga lo rs ,  Th i s  i n te reg t  p rov ideg  a  conmon  g rounc l  upon
ern rch  the  p ro fess iona l  v i  l d l  i f e  d lanager  a td  the  po l  i c r ca t
ac ! l on  g roups  qan  work .  The  po l  i t i ca l  ac t i on  g roups  have
p rov roec l  t ne  i r npe tus  f oc  l eg l s l a t i ve  ac t i on ,  r es ! s !ed  un fa i r
ano need iess  bureaucra t lc  ru leS anc l  ac ted  as  a  ga tchoog.
i lo i rever ,  i t  i s  the  combina t ion  o f  the  Ee l f - in te fes t  g roups
anq  the  p ro iegs iona l  w i ld l i f e  nanager  tha t  p rov ides  bes t
agsuralce of a gouDd progran.

Pcoress iona i l sn

in  1975  vhen  the  a l  I  i ga to r  i ras  o f f i c ia l l y  cons ioered
endangerect, the GFc, whiqh has prinary nanagenent
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res tpong !o i  i i t y  fo ! ' a l l  res iden t  w i .  l d l  i f e ,  hac l  l esa  than  one_
na l i  nanyear  qevored to  a l  I  iga tor  Fesearqh.  Today,  the  GFc
^a3 I  ! /2  nanyears  oevoted  to  fu l l  t ine  cesearch  and n ine
nan years oevotecl to nanagement. An e3tirnated two manyears
o i  p r i va re ,  pco fesg iona l  b io log iE t  t ime  i s  comn i t ted  !o
a l  i  i9a !ors  oR pr ivare  landg.  A lso ,  th is  p rogra l r l  has ,
ln rough 1989,  pu t  189,000 add i t iona l  acFes unc lec  an  annua l
t i ron i to r ing  scherne (Jenn inSg 1999) .  In  add i t ion ,  there  are
v lab ie  a l l  iga tor  research  prograrns  a t  UF in  the  USFI {S Coop.
i . jn i r ,  zoo logy  and the  SVM.  One measuae o f  the  e f f ,ec ts  o f
tn ig  cor [n i  tnent  i s  research  resu l ts  t rh ich  are  the  necessa.y
conponent3 of gound manangeneot programs. somet imes
pup i ica t ion  o f  cesu l ts  lag  beh ind  and nanagenent  pcograns
ace rn l l ia ted  oe fore  research  is  pub i i shed and guDJec leo  !opeer  !ev ie \ r .  Ho! ,evgr ,  nunbers  o f  pub l i ca t ions  are  a  neans o f
neagur rng  i  nc reaEect  leve l  o f  kno l r ledge.  p r lo r  to  1g75 the .e
nad  been  chree  sc ien t l f i c  pub l i ca t ions  genera ted  by  GFCpersonne i .  S ince  1975 ,  wh ich  nas  the  beg inn ing  o f  the
presen t  p rogram,  the re  have  been  28  sc len t i f i c  pub l i ca t ions
Procuseo oy Grc Persdnne I .

So ,  today  in  F lo r ida ,  w i th  the  a l l i ga to r  be ing  lega l  l y
exP lo i ted  there  appearg  to  be  a  p ro fegs iona l  cadre  c levo(ed
to  a l i iga tor  nanangement  anc t  lesearqh tha t  i s  a t  leaEE ren
to  t r . re lve  t i rneg grea ter  than when the  a l l iga tor  l rag
o i f iq ia l  i y  endangered.  A  conv inc ing  argument  can be  macte
tha t  the  codmi tment  o f  these pro fess iona ls  o f fe rg  rea l
consecvat  i  on  bene i  i  t .
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Sunnaay

Since 1977,  and lhe  beg inn ing  o f  a t tenpts  by  the  GFC toac !1ve ty  nanage  a i l  i ga to .g ,  the re  has  been  app .o i imare ty$2,000,000.00  seneca!ed  by  harves t  and ; ;au ; ; ; ; - lo ' ln .  c rclo r  a l  r tga loc  management  and research .  The i rnpac t  o f  tha tnarves t  appeaca to  have been n in ina l  (Wooderard  pers .  codm.r .There  has  oeen adc t i t lona l  naney ,  e i ther  d i rec t l i  o r
l . l l ] . i l l l I :  sene.a led  by  the  haFves t  p rograms to ta l ins.ozc .uuu.uu .  most  o f  th is  money has  been d i rec ted  to  lnet jn iveca i ty  o f  F lo r ida  to  suppoct  g raduate  regearch .

.The. leve l  o f  Knon l  edge has  inc reased or " . i i i . . f  i v  . "  ..esu l t  o f  the  UF regearch  and vork  car r led  ou t  w i th in  rnetaFC. .  Ig  ado i t i on  to  pub l i shed  in fo r rna t ion ,  tn .  e " ; i i . rieve l  o f  knowledge anc l  conqern  about  a l  i  iga tocs  ias
rnc reased  w i th  the  add i t i on  o f  cEc  b io log is ts  in  every
ceg ion  o f  the  s ta te .  These  p ro fess iona t i ,  a fong  v i inp r i va te  and  ing t l tu t iona l  b io iog ig ts ,  n rake  up  . - " "o " .  o tccocoq . i i i an  b io log is tE  exqeed ing  the  nurnber  lnvo lveo  rn  cnenanagenent  o f  any  o ther  game or  non_ga.ne  spec ies  in  F lo r ida .

The in f ra -g t rue ture  rnade up  o f  spec ia l  in te .es t  g .oupg(userg  anc l  non-users )  and pro feEs iona l  v i ld l  I fe  nanagers  i9a  por , re r f  u  I  fo rce  in  i r i  Id t  i fe  congerva t ion .  There  is  reasonto  be l  ieve  tha t  such an  ar rangement  i s  p resent ly  p rov ld ing
io r  the  proper  pco tec t ion  and rnanagernen l  o t  a i t ig i to rs  ina ' i  o r  i  da .

The long te rm prospec ts  fo r  roany  fo r rns  o f  r ' i l d l i fe ,
rnc iud ing  a l  l i ga to rs  in  F lg r ida ,  as  we l  I  as ,  th roughou t  lnevor id ,  i s  t ied  to  the  pregence o f  i r ideEpcead qua l  i i y
hap i ta t .  In  F lo r ida ,  even though we t rave  seve i i t  rn i  t  r  ion
acres  o f  a i  l i ga to r  hab i ta t ,  the re  has  been  s ign i f i can !
loEees anct rDany thoueands of acres of the r ern; i n i ; s 

-h 

"o 
i t 

" 
tnas  Deen severe ty  degraded.  In  the  Un i led  Sta tes  r 'e  naveoeen ab le  to  spend la rge  gurns  o i  money ge t t ing  as ide  areag

eo ie ly  fo r  r , r l  i d l  i f e .  Bu t  we  v l  I  I  hav ;  fa i  l ed  aspro fess iona l  eco igg ls tg  and laod nanagerg  i f  \ re  do  nor  gurde
conserva t ion  e i fo r ts  toHard  a  more  inc lus ive  concept  lnan
s lmp ly  se t t ing  as ide  re fuges  or  nuseum p ieceg.  The rea i
cna l lenge is  to  dev lse  progFa.ns  wh ich  \ r l l l  encou.age theprac t tce  o f  a  land e th ic  on  the  r 'ho le  lanO organ is rn .

There  i s  no  reasoo  to  be l ieve  tha t  the  e ip lo i la t ion  o f
a  v i i d l i f e  resource  nus t  d im in ish  tha t  spec ies ;  eco logrca l
va lue .  In  fac t ,  I  be l  ieve  tha t  under  a  sounc l  management
reg ine  i re  can uEe the  legouEce,  and i f  the  prograrn  isp .oper ly  dev iseo,  p rov ide  added insurance aga ins t
over -exp lo l ta t ion  and perhaps ,  ln  some c i rcuns tances ,prov ioe  adoed pro tec t ion  to  hab i ta t .
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Table 1. Game
received ve!sus

and  F reshwa te r  F i sh
those expended for

commission Revenues
198  8  and  198  9 .

ACTIV ITY

REVENUES RECEIVED

FY 88 -89  FY  89 -90

REVENUXS EXPENDED

FY 87 -88  FY  88 -89

ALLIGATOR
I4ANAGEMENT

ALLlGATOR
RES EARCII

$384 ,005 $393 ,485 $297,000  $445 ,000

90 ,000 86 ,000
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Tab le  2 .  Sunnary  o f  F lo r i da ' s  I t u i sance  a l l i ga to r  ha rves t
f r om 197  8  t o  1988 .

Yea!
compla ints
Received

Perni.ts
f  s  sued 1s sued

Al l  i ga to rs
Harvested

Al  l  iga tors
l{arvested/
Compl a int

1978
t979
1980
1981
1982
1983
1984
1985
1986
1987
1988

4,9L4
4 ,639
4 ,024

6 , t24

7 ,289
6 ,432
6 ,0 r8
1  ,244

10 ,305

2 ,346
2 ,486

2  ,622
3  ,209
3  ,003
3 ,536
6  ,  1874
5 ,4584
6  ,  6184
7  ,97A4

3 ,124
3  ,32r
2  ,856
3 ,3 t8
3 ,826

4 ,272
6 ,La1
5  ,45A
6,618
7 ,9 -7  A

1 ,871
|  ,619
1 ,590
1 ,871

1 ,87r
2  ,201

3 ,O49

4,464

0 .38
0 .  36
0  .40
0 .38

0 .31
0 .30
o  .47
0 .51
0 .53
0 .43

aBeg iDn ing  i n  1985 ,  on l y  one  tag  v ras  i ssued  pe r  pe rn i t .  t aken
f  l o th  Jenn ings  ,  1989 .



Tab le  J .  Resu t t s  o f  t he
p rog ran ,  1988  and  1989 .

private lands al l  j_grato! managenent

Nunber of part ic i  pants
Wet land  ac res  i n  p log ram
Egg quota
Egg harvest
Hatchling quota
Ha tchL ing  ha rves t
4 foot quota
4 foot harvest

1988

7
73,000

2 ,O50

80
80

180

1989

2r
159 ,000

160
160
699

taken  f l on  Jenn i .ngs ,  1989
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BREEI'ING CROCODILFS IN ZOOIOGICAL GARDENS OUTSDE THE SPECTES RANGE.
WTTg SOME DATA ON TIIE CENEML SITUATTON IN ETTROPEAN ZOOS. 1989

Rera E" Ilon ggcr .trd R. Iloward H[

Ztdch, $rl&..1s!4 &d Atta r, Clorgh

INTROI'UCTloN

_ _ KceprTg crocodilcs in captivity har a lodg traditioo and rhc majority of thc traditioral
zoological gardens ia thc OId and tic Ncw Woilds equaly kcpt crocodles'iD thei. collectio!"
:clcsc (1962), fo. -eegplc, ofiers mary anecdotos on thc acquisitioD of ctocodiliaar by tte
SctoobuDn-zoo i! VicDlr, osc ofttc oldest zoos" Mori'&6 yaried berwec! dkplayilg odo;ticr
.o*r.-Tiri"" -ot :Ees:ca!cls.' Duitrg the diEar of systcEatic zoolog,, a coibJion of livc
clocodl|uDs pta,€d a! iEpor(alt role io thc educatio! of our forcfathers. later i! thc f,istory of
zoological grrdcls, atr aloost 'pathological urgc to posscrs as maay as possiblc of thc dcadibcd
spccj6'guided t[c acqrdsirioo oftcrjust to imFes.s othcr6 wo.kiDg in t[c 6eld As a lesult, duriDg
tho6o past tirncs bc€ding socccss wa! a vcry ratc ci/cDt.

Thcrc c/€rc few cdo6u.es nhcre rcproduction could hale talco place thc oualitv of
spacg th€ tharoal eNirorEe ard tie 10 dicts did do! Ee€t the requircEe!6.

- . Dudry thc past 30 'rars, thc dcDisl anitudr of the najority of tf,oce rcipotrsible for
pair linidg rcptilc c*itia scrtls to havE chang.d. To a ccrtain exint, this devclopuen nay
haw bcetr higgercd-ofr hy onc of thc .ccoD_Ecodation6 dadc at tic fts ncct_iag of thi
ruCN/SSC Crocodile Spccirlist croup ia 1q1" which suggasted that zoos should aim at
ntirr,ining onc splcics group h a unit suitablc for brceding ratler than iadividuals of several
sFcics. If was also propoGcd tiat a dcfisitc co-ordinated pla! bc c,orked out to briry logether as
Eary of tlcsr sFrinrDs as pocsruc for b(ccdiag. Tlcsc rccomncndations vrcrc also acc€Dtcd as
rqsolutio! at tf,e AAZAPA Ecctirg ol the samc year. UDforturately, IUDZC did rct rea.a otr rhc
conEcrdatioD6 of the Crocodilc Group.

toot placc itr many Unitcd Statcs and a few Europcatr iEtitutiotrs. Several
lrce9ilg grorp6 c/crc cstabli6lcd h excharging turplls spccineo" aad pl,ong tbem on brccding
Loaa ia suifablc olacar.

W€ l; j.'dgc difercrtly r ardbg tic rclation of spacc ver$s the size of the aniraal
Our-ulderstanding of cnvirormental factorq such of the as tight ard teEpcrature has growo ald
bst but lot least ttosc who walt to betrcfit froo the numerous studics on free-livinc-(f,ocodiles
triggcrcd by thc rcw aldodt classic publication by Cotr (1961) easily 6!d idormarioo.

Io Zoologic.l GadcDs outsidc tie Tropics and Subtropicn spacc for docodilcs k limited
to thc aydilability of hcatcd rooBs" ModerE dcsigD tates advaatage ol a more biological serse for
thc.cavirordclt It scaDs, that tlc &ys whcn crocodiles wcrc Gpt in sanitary-cleia pools, tiled
ald sterilg arc oi€r. Such envirodoeDts wordd today be likcly to be criticizcd Ly the potl" ne
rolc of thc public is no lolgcr tiat of a passive ortrooLcr who cohcs to the zoo, uocducate4 just to
spcnd a few hours ofrccrcation It is cbanging uorc and morc as it is bettcr irformed ofbioloeicd
colledioDs aod e.ological factr. Ttis educatioq drawtr frors the evcr Drcse mediar (esoeJa.Iv
by utural history 6tE!), a beucr getcral educatio[ ad spc.fic ttaidtg-by thc 

"o* 
o*o p.ogr"-..

(guidcd tour., labcUirg systeeq zocowaed Eag.ziles, ae) is a "r"rb"gc *hea new a;sptafs arc
bcitrg pladcd



h somc coundcE in cooaection with arinal c/rlfarc rcgulations, ni -um spacc
rcquircmelb for wild .ni6'l< vErc o6cially publish€4 dot lcast under public prcssurc wiich
complaincd agaiDst srch c6tablishmcnt! as roadsidc 2006" For Sq,iEerlald the regulations on
cocodiliaDs arc giEn in Table 1.

SIocG .rd ?.! I,.slgE!

Whilc tlc ninimum spac! .cquitrbcnt6, ar clabdatci i! Switzcrtan4 rcgulate thc spqcc
for wild aoinals bott in pri%tc ard public displaF o$ibit! in Zoological Gardcrs dc..d to bc
largF. sF,cidcDs sh@ rtuch morc inprcssivcly ia spaciou! eaclo6u.6 furnistcd with all the
rccacsar!, cLoclt6 (fabh 2). Whetr trqw ctocodilc crdibits at! di6otsscd bt dccision dal(crs, it is
advisatlc to study thc inplicatiors of crocodilc behavior for EaragcmeDt (vliet 1 lald 1987a).
Basic oocodile displays coDsist of a pool and a Lnd area. Thc pool for adult spccincas should
ofic. earious water levcis witi a decpest point of about 15G180 co for the l^rger Cteodfltat sp.
and les6 for the smaller spccics, giving amplc space to dive (s€c Table 3 lor additional data).

Heatirg the watcr Day bc ncccssdy. It caa be do[c cithet by hot watcr piper or elc.lric
hratbg cablc6 built i! $c surfac! of thc pools. Lo r doscd syitcfi whcro thc water is circulatcd
@r a lceage-typc 6lter stsrcd, ttc eL<rric hcariry is built-in iD thc last stage of thc udt. Indec4
rrry attractir,r displaF can bc arranged by thc corstruction of aquarium-typc pools whclc thc
crocodibs can bo viewEd cntircly uodcr watcr. Hcrc thc visito.s .calty car aPprcciatc thc
qocodilca' udquc appcararcc. Bcsidcs, suah a sp€.ial display oficrs additional spacc for
educatiodl crplanatiotrlt indudirg taFs to shd thc cocodilcs ability in vocalizatioa.

Thc shaping of thc lad arca can bc b€st achievEd aftct sooc on-the-site ispiration or
aftci coLor photor from the sp€.ics habital Thc usc of rcad boulders' trees aad gravcl iutcad of
artificial buildiog nateria\ such a3 fberghss or guEitc, ofiais more of a challe!8p to thc buildcr
of a display. Morcolrr, nanual boul&rs and gravcl add dorc to tle dicroclimate of the display,
cspccially ia rcll plantcd arcas.

Th. idornatior of rcst sites is lil(esrise importanl Do rc deal with a groud lebt buildcr
or sith a mourd buildcr (Grc-cr 1y71)? Data oB thc tcEpcraturc withi! the de'st and its
crriro6Eent will bc{ode impofiart whcs grarid fenalcs begia to looL fo. a place to deposit the
cggs Ttcl rc rhall bc ia the po6itio! to a6si6t in offcring a w€ll prcpated ald hcaaed artificial n€st
site. Hopcirly c/r larcr cd display nat€f,nal carc by that spcaic6 in out coUedioa.

Displayi4livc plaar in . geDcrously s€t up cdibit for crocodiles is a dustl Th. ic!
growth of any Eopicrl or subtropical plalt, such as Fiaus sp- Phildet dmn sp., Pat danat, togcl\Et
*iti brcmcliads, fcr!! ad orclids caa simulatc al almoqt natural looking set up.

Su.i display6 laturaly catr look ody sati6fadory provid€d that thcrc i5 sofrci€nt light and
tc|npcfatuta Io otbd words, lush grosth of tropical plants i5 thc indicator for oPtimal humidity
ard tadpci"aturc in any crocodile e*ibir Such crhittits offer soEc of thc cxcrtement many visitors
noadays requirc to uadcrstaad thc ace(h of coDs€lvation

I.! arElgiDg e*ibitr, carc must bc tateD to givr all admals a chatcc to hide ftom the ever
prc.€lt cl!3 of thc visitors. A good display shcrc the sFcidaD6 arc '!ot a.lwals oo a tEf ofrels
su(.h dorc clall€ogc to the inquifirr visitorb, csFcialy wie! tiey are properly informcd by a
nodcm labcling tcchriquc"

Equaly inpodaDt to display pcr desiga is thc d.wlopment of amPle sPacc 'bchind the
sceae,s' for fatchliup ard their rcarirg;

NI



TaEparrtura

Hcating crocodile c*ibirs h tcmperatc zon€s is bcst arfiDged by el€dricity and/or solar
hrat. Both floor ald radiant h€atiDg is trc.ca6ary. It is a&adageous to arrange thc heat units i.tr
$tch a eay tlal thc crocodile,r car c&oosc tho aadparatu.c thcy adualy prefer. Information otr
crocodiliar thc.Eal sclediotr is 8i!G! by | -ng (19&b).

Ught

Bcsidcs inruiaatiry ttc €rdfoi|3 for acsthctic rclaorlt ald Fopcr p.cseotatiot of thc
spcciEcDs, sufici.Dt ligh{ is al coineat facc ia aay aaiual display. Thia is espccialy tru! eith
qocodilia$, ovEr wtich still lays al cnornous anoult of disdaitr and supcrstition- Amplc lighting
ofcrocodile displays is inportaDt for natEal bchavio. of thc specimcls, Regal (1980) dplairs thc
role of light ard radialt hcat Modcn dcvice,i such as HQI equipmcnt, ofrcrad by alEo6t all
major danufacturcG of light stsfcns, dor oDlt provide a,l appcaliry but also sourd tcchnical
Iigbtilg Additiod ffv [ghtiq srlch as FoFrV builr-in blacL light tlbc's i! the rcar ultravioLrr
.a[gc of 310 to 400 Dalomctora, for at lcarc U hours pcr rlay may bc ncccssary (Brazaiti! 19t 6).

V.trdurt Csr.

It i6 un&rstood that in aay zoological garda the rcpdlc collcatiotr should be uader the
saEc rigid iet€riury cotrEol as arc thc naDEals and the birds. "Veterioarians !€ed|r't to
apologizc fo. tbc state of the art of rcptili& ncdicirc' (Fovld 19B0). Close cooperatioa bet*een
thc vdcrinarian and thc curato. i! chargc assists botL Both arc erpcrB i! ttcir frelds, to tlc
bcncit of thc sFciEels utrder their c.rc.

Whatcacr tlc origia of a ocw spccjEc[ to €nter iIrto an cxiitirg group of ariEaL, a
nhiauo quaraltine of about 30 dat! is highly rcaoEEcd€d. DuriDg that tiEe ttc rccessary
f€cal saDplca caa bc collcdad aad crcatual parasitas or iniudas can b€ trede!-

For thosc who harc litdc accass to ample vetcrinary E€f,i'icas, there ate by noq
fortutatcly, a nunbcr of oodern publicatioos alailable, wherc irformation of docodilian disc.s€s
c.! bc found (Coopcr and Jacbor 1981" Ippc! et al 1985, k€abugpl ard Fra!.L, 1985, Fryc 1990).

AutoFi€s 5Ic to be p€rforEc.d trot orly for the deterEitration of the cau.6e of d€at\ but
also to chccL if thc dinical dirgtosia sas corrc.t

Cercalscs E!6t bc placcd ia muscuos or other scier i6c collcctiors for furtier sMies-
Ei€[ sFaimcrs of so callcd codmo! spccies and without data catr bccoEe of great idter€st itr
futurc studica

S{dtrg TecbDiquc.

After Chabrccl (1967) aad Brazaitis (1969), thc &terniratiotr of scx io liviag crocodiliau
L, at lca.st on paFr, ro loogcr a problen. Il practicq hoc,€acr, the inoobilizatior, cspc.ialy of



$c larter sFcies, ir sfiu a problcIn, cspccialy itr tloqc collcdions wherc littlc p.actical ogcrieDc€
is availablc. Inforaarion on handling (BaI 19d 19?9) aad innobilization o] crocodiles caa bc
foud i! Iri€ridgc ad Bkfc (gn), Bobath (gfD, ad Maftolr ad Jes {A68).

Htbddlzrdon

IntcrbrcadiDg betc,€c! .clated sFcies should aot betomc a goal of aty captivr breediry
Fogra$ From tho corrcnatioa and thc gplctic standpoin! any hyb.idizadon of socodiliar
spe4icr dust be rcje{tcd. Htrtidiation l,iah Oadthtt @!Us thrcat€trs thc cristcoc€ of tic
end,dg$cA Aadrhlr rhonbifa u, C\b. Hyblid oftprirg. of Aeoqhts ti@/7.g'tsis (x
Crocodfhrs porosut) thrcatuc thc cdargcrcd niczars& (Grooabridge 1997). Hrb.idizarior of
Ctuodyhtt thonbtJq I Cruodyh.s rtoratj& talca placc at th€ zoo h Hodi Minh City, VictDam
(G€isslcr and Jorgtrickel 8An). HolEfirly sonc of th€sc hybd& wiu bc rcleas€d i! short sirhted'co$criatiotr' aarivities"

Thcraforc Io. zoological gardeas with lirnited spac€, otre specics breeding units are
strongly rccoomcaded Ac4uratc spc.ica ide[tifcatiotr (Brazaitb 1yB, WcrEuth and Fuchs A?8)
ie inporta*

IttsrlgaDert

Good aninal ma.agcmdrt tccbtriques arc equally ihpo.tant over the e6tablishmeit of
p.oFr habtu.t displays.

Intcrcstiog details on oocodiliar bioLogr, wlich *ould havc beca difrcult to obrair frod
pE y sF4iacrs i! tic eil4 wcrc gathercd un&r suitabb codirions id zoological gardcDs. Much
of wiat ia bowtr of pdcntal bctavior i! crocodiliars was obtailcd from obsc.vations ia zooLogical
gardcDs Clabb a). Af Parquc Zoologico dc Tuda Gutieq% Chiapas, Mexico, a Ealc spc{tacled
Fimrn, Cainot ctuodihts crocodits, opffcd a nast ald rel€ascd 25 &onates; the fematc pare
rcc.lizcd ard sy.n witl hcr pod (Alvarcz dcl Toro 1969). Parcntal bchavior of dwarf .rocodiles,
Oitzol@,,lt tzozspis, ras describcd at tlc Fo.t Worth, Texag Zoo; two females and a Eale
trarsportcd ocoratcs fron onc clutci of eggs in t[ci. douths (Tryon 19&). At NandaDlanatr
Biological Par\ Oriria IDdi4 parcntal bchavior oI Gatiolb g@gai('].J has been rccordcd by
B|lstard ald MalaraE (1980). At JaiFrr Zoo, Iadia nuggcr crocodiles, Oocod)du pahtt'.is,h^ve
bc€[ obccreEd ri.g their nootlr to trarsport neonatcs ftos aest to g,atcr (yadav fD),
Morclct's cocodiles, Oocod)da mqelai, at Z.@ Adafta harc brcd and displaycd a wide varicty of
parEial bchavior irrcludiEg oc,st builditrg and lcotratc trarsporting (Hllnt ly't, In long-tcrD
cqrcriDeD|3 oldrr 'ou!g of C modeti sr.c tept with adults atrd intcractioos recordcd (Hu
1yfD, Mctro Zoo, MiaDi, Flo.ida has tcpt youDg a\d Ff'ent Cleodffus siornearrr togEttcr for
up to thlce ycars: mouth Ealspon of trmnat€s has bcrtr obs€w€d (Bi[ Zcglcr, pe.s, coom.),
Zoologic.l grrd€E hatt bad€ iDportant contibufioDs to tbe literature of c$codilian behavior
(Wai&ur.ait 1989). lt wa! also through privatr brccders, efforts that w€ learned about the
rcptodudivc biolos' of Palcotuchut palpebtusut (hthi 1983) ard @rnan s?coa&r (Hirscbfeld
1966). Succ*sful brccdiq of docodnials uade. artificid condiriou in tcDperate zoacs has
bccoEc possible Cfablc 5, 6 ad 7). Perhapa firturc Earagemeot coocepB in zoological garde!3
*ill fiuthcr cncouragc thc tc.ping of addr qocodiliar$ wirtr thcir offsprir&

Bcbicr ct aL (1987) rcpoitcd o! thc r€oarLabl€ suaccs6 of thc Brodx Zoo, New Yorlg
whclic rccantly s€r'c! spe.iq har,c be€tr brc4 amoDg tf,cE Alligoto. tirre tit 6 Crocodyhlt
rtorrtrtar, which arc h urgc[t nccd or plopagarid outsidc tf,cir raDga

a
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Di€ts of crocodiliaB ir zoological gadc!. hrl/! typically iacludcd wtolc micc, rats,
c[icfcls, criclec asd 6sb. Monotypic di€t! of 6sh should bo carcitly donitorcd Beforc 1yll,
*tilc oo a dict of salt-mtcr frsb, Cncottits t"delad 4 Ze AJI?!ad^ failed to produc! viablc
cEbtt6 ard a tc atirc diago6i! of avitaninGis E c,Es nada (Huat 19EO). In addition to thc
Fobletn of rarcid fuh pcvcnti4 thc ahnoOdo of VitaDin E rli'Fin,.€ activit!' hss beetr
Ecasurcd i! datry spc.i6 of commoa food 6sh (€oopor ad JacLsoa 1981). ln(reasing rhi,nin..c
h lforcd 66h and n@otJrpic dicts of fiEb produce tbiaDirr dcfcirlq but catr bc &utdizcd by
additg thiaair to thc dict Gngasii 1961, G€.ei 1ta, Wdlach $rr0. It has also bca reported
tLaf a tcmpcraturc of 27" C fof 6!c oinutcs wil drltroy rhi^nin,.€ itr storcd 6sh (Mattiso! 19tP).
Livr 6si co ain @gligiblc aDioonts oil rhi-iinasc ard atc probably safcr to f.ed captivc
crocodiliars thrl arc sto.cd 6sh of any speciar (Ellea Dicrcdcl4 pcrs. conm.).

B€causc of possiblc dargprously bigh co[c€ntratiols of Hg Pb, c4 PcB, DDT, etc- Jes
(1989) cautiors agaiNt thc usc of ftesh-wate.6sbe,i ofuntrowtr o.igirs. b sucb caseE one should
cd6idcr d.dcasirg thc rcluEc ol fish ia thc dicr

Ardfidd ltrdtbcdoD

Tradirioraly stafr at zooLogical gardcls hlvr rcEovcd cggs ftod arocodilc &sts and incubated
ti3o i! a scparate facility with cotrnolled humidity.nd t€mp€rature. Tryotr (1%0) incubated
Osteolacmus t€ha8pi5 cggi belwcrn 2f,C and 34"C id damp vcrniculite h 38 aad 76 liter aquaria-
Ar Madras Crccodib Part nhc capirc coacrircd cggs of Gavirlis gaDgcticur \rerc removed ftod
tbc l.st asd ilo$atcd at tcmpdaturca bctc,€c! 31"c and 3?c; iI! ihc ocst hole teEp€ratures
bctclr€! 34"c atrd 3f,C lilled enbryoo in 15 cggs (I{ant', 1989). To observc matemal behavior,

afi ar Zoo Arlalra irorbar.d cggr of Crccody'us doreletii ia a styrofoam box fillcd viti satlrdt.d
pcat no6s. WhcIr tho nloortca bcalizcd in tf,c cgg* in tto bq, thc box *a6 buricd itrsi& thc nest
nound. Thc fcdalc parcDt bad no difficulty i! cicavatirg thc friablc stFofoam (HEt, 1980). Ir
ordlr to udcratard tho phcrohcra of tcEFr.tucicpcD&rf *r-&tcrmiratior dodcrn rcsults
(Fcrg!!o! & Joa,tcq [19E21, FcrgusoD, 119651 or Wcbb & 5-itt', [$Ea) should bc c5letuly
studicd

ld-Mc&odt

As oulincd earlicr (Hoacggcr, 1EI9) any tagging systen in a Zoological Gardetr should satisry th€
cthicat ad acathetic.l critcria.

Latcly, sopbirticatcd systenr with midoclcdronic tecbnolog (tarspon&rs) have beer introduced"
A lcss dpcnsirlc octbod using a simplc lcathcr hole pulch and tnc scltc codiDg systea has bee!
claboratcd by TanaracL (1988),

Sfur|hoof!

M



So far, onc ilternational studbool for a cocodilia! sFcies has bcrtr dcvclopc& Alligator siaensis.
It i! publish€d otr ar alntlal basia A sn6i4y app€arB ir tf,c Iat€dmtiond Zoo icarbook (scc
alro Tablc 6), For somc othcr sp€.ies (paL.$rchus 3p., Crocodylus norcl*ii, C. rhontrifer, C.
siaDeDsk and Todistona scflegclii) rcgioral studboots arc plarned *itbh thr AAZpAlCAc.

SurDlur ADl|nalr

Tha pladng of surplus crocodiLa ol a pcrnaacnt brccding toan basis witiin a soud nrn-g.n€nt-
phA sud as SSP, nay bc thc oDb, politicaly fca6ibb way for thc owrcrs ofyaluable Oocodiles, as
19 do.lctaZ ?+anSc ial€s placr. ExeDplary c&rc thc iltcrnrtioD.l coopcrarioa on A.lligator
sircrsi.s or Gavialis gaageticus *iich bccaoc famow

Sorph$ Crocodilcs, ofiginatiry ftom public do.atioE aad/or captivc bracdiDg arc a focal concar!
h aaDy Zoological Gardels. Thc various realoDs wiy resrockiag natural arias is lot feasible in
tary casas, harc bccr rlisouscd by Tryotr & Bchle., (1982).

Thc AAz.PA,/Crocodilia! advirory group (c.lc) publishcs, togcthcr with sooc input ftom
o\Escag a list of surf'lus crocodilians. It k iatcndcd to serrc Zoologic5l irstitutiotrs s.orld s,ide.
Surplur lists atc also publishcs by tLc IUCN/CSG rc*sletter.

I! 1981i Wtitalcr (19B6) itrvtc/ Zoo-pcoplc rrorld-wi& for Co-op€ratior *itt tle Madras
CtocodiL BaDI aad to plac! aurplus spccimens thcra

lresgldy licrc arc disctssionr about placiry surplus crocodili.$ (Notr-SSp [Spccics Survival
Plad-taxa) ar dember-insritution of Arcrican A.lligator FarEer6 Associaiion (AIFA), wierc the
specincr|s or tncir ofisp.in$ could be harlcstcd for their hi<lcs atrd meat at some Doid id the
fi'rtrrc. Conccra is loiccd bccausc of ethical coasideratioq public Frccpliotr, criticism-&on media
ard adtnal ii$ gro!p6"

It aust bc sdmittcd ?lai gctruinc Crocodilc farEs play an itportalt paft h Crocodile corcnauon
and thar thc FcacDt philo6ophy bchiad AAFA (scc King & Wiho!, 1989) i6 to bc austed"

It pcrtaps would stiaulatc coopcration bctwccl zoologicat gardcls atrd cocodile farme.rs if sode
of tlc crocodil+faros would offcr spacc on thcir grounda to bc set asidc to Eainrain ar "exotiC
socodilc undcr 'laturaf couditioa for norcomoercial rcasoDs.

Such sirgle.spccies enclo3urg stoclcd wit[ only a biological sound Inpulatiotr, would allo$, studi.B
at clo6c .argc for studcDts and rcsearchers at rclatively low co6t. Such cooperation would also hclp
dcmonseate ticir conmitEcaf to corscrvation A frrturc coop€rativc step could bc their
wilirgoc€s to E.inr.in sEall nr|nbcrs of a! eldaDgc.cd speci$ as staid-by for b(eedi[g
progras,

Hoctrr&r, the prcsc dfuc|l3sion Eust go oo, kcapirg h nin4 tlrat thc ourober of surplus ""i*rksill iacrcascr ar thc oumtrcr of iostitutims with brccniog Fograds impro\,€,

LoDS4lay .nd AlDiro Spedd.tr! (hblc t)



Undcr optioal nanagcmcnt conditior! crocodilcs can attai! corsidrrablc agc,s (Bowler, lyfD ad
thc publication of inter€stirg lorgavity rccordr may coDFt:butc to the remarlablc fa.Itrc of
crocodiliaas h thc eyEs of thc Zooc'visitors.

If thcrc arc o&cr Crocodiliars h atr iDstitutio4 thc dLplay of an albiro spccimcl adds to the
statcmdrt of dircrsity o! crocodilia!5 ad rQtil€s h geaeral But a lo[cly albilo Clocodilg kePt
a3 a queri s€lsation i! just a bad-stcp i! Eodrm Zoo-philocophy-

L.bcllra S!'!t o! .rd kbu. Edrcado!

HaviDg had a chatrc! to rc-ceatly vkir sooc cocodilc displays il Europcaa (aad ovcrs€as) 2006, I
ra! l|rry plcascd to lcam about t[c progrers and th! ert in ncs labcliDg systcEa. Tf,c days whcrc
qocodiL6 rcrc just labclled by coomol naE6.!d cottilc[t of odgia seeo go[c, Modcrtr
labcllirg-systcms iaform thc visitoB on distributioD, bchavior aad relation to matr atrd add to the
attractioa of a display. Ilst but not lcast thir education of a broad public dudng thcir lcisue-timc
visit to th! Zoo eil bc of bcncft to a b€tter utrderstandiDg of tle Eagoi6c€nt reptilcr and their
rob thcir cco6ystcDs

ItG 1989 Sulrt h Errop.& Zoo! ard Aquadr

Tbc last $!aEy on captiva docodiLs ir Europcan 2006 c|as oadc ia 194 (Hoaegger, 1971.

Aftcr thc rarious brcediry succ€ssas with Crocodilci in Europc I was eager. to leam oorc alrcut
chaDgc,s h the a.t of lc€ping aocodncc

Durhg thc sccond hall of 1989 a sFcial crdilcs' questiodairc was Eailed to all Eaior
Europcsn 2006" Dcspitc tf,c hct tha( r sber of Zoos tloc,tr to bave docodiliars i! thcir
po€scssi@ oEittad to rcply, 6rc! after a rcminder vas s€trt, the req,olse can b€ coDsidcred
satisfadory.

Thc data for somc of thc British Zoos werc collc{tql itr 1989 by Desds Hoarc of Pairgton Z,oo,
and arc incorpora&d i! thc tabulatioos.

As it apFars oo Tabl€s la ad 9, coneciDg spccier aad/or thc dcsirc to coapcte with other 2006
scaEs to bc stil tic oai! aim of naiatainiag a crocodilc collc.tio!. Hwev€r, coEpar€d with thc
19'14 dafa tic lt'obcr of sFcica pcr couedirn has desca!€4 thlts alowing sorc sp.cc for tbe
rcnaindcr and a bcttcr starti4 point for a brecdiog progran-

Ol thc othcr hald <rocoditc brelditrg is do longer a novelty in Zoos outside a spe.ics rangE,

f.oLirg ar tbc sFcics list (fabb 10), wc troticc that t[e following tan are missing ftom public
collc.ctioc ia Europc:

Melonduch$t niger
Pakosnclult tigo&alt
Ctwodyhts htcn Edit\t
Ctsodthrt ,troElait
Ctucdffu ninfuasis

N



The Accics with thc *idast distnbutioo aad the laryest aunrber witli! Europca! Z^oos is
Otuoltaius- tetaspis. Thc saEc spccjcs has atso a r.Earl€ble record in respect t; its brceditr&
Frve ilstitutiols har€ succccdcd in reproduciry tiis $nal AGicas Gocodila (Table 11).

AoazioglS thc lalgest Africa! clocodilc, Crocodylus niloticuE has the most oumbers of a.ll
crocodiliars i! Europ€" Eighty-six spcddets can bc fouid h Z) Zoos, ald ia tbrce irstitutiors.
thc spccics has also bcan bred.

TLe rcpcatcd braadilg r€cords witt CairBalr ctocodilus and palcosucbus palpebro6us arc equally
ooteeontly. Togeth€r with thc breadiry suc.lss with Ostcola.eus thcy could stimulate ottcizooc
to stat thci. ows crocodilc.brc€ding cvc! wh€o libited space is availablc (see Tablc 3 ou pea-
d.Ea).

Thc hr/o otber crocodilc spccics whicb w€tc brcd ia Europ€' Crocody'us caraphactus a,rd
Crocodylus rhoEbifer, apparcody occd norc spaciom enclosnrcs, iocluding deepcr poob (Iablc

A.hoelcdg.E.trt!

I thant Dcrds Hoarc of Pai[gton Zoo, United Kilgdod for allowbg mc to usc his data of hit
1989 sutll€J of Bdtish 2006 ard Aquar:ia atrd a.ll Ey other Colleagucs who took their tiEc to reply.
My spc.ial tiart goc.s to Ey Collcagues of the AAZPA-Crocodile advisory g:oup for th.ir geaelal
support

surnmarv
L:ving crocodilians 1n a zoologlcal Garden represettt a very
valua.ble lesoulce. If, such a gloup evolves through proper
composition. as welL as nadageBent and exhibit techir",ques
l'nto a breedinq group, a great goal is achieved.
The alata gained od the biology of the species, the infortna-
tlon of nuttitiotr, behaviou!, breeding; the vetelj-naly andpathologlcal aspect ale impoltant data for the bette! inder-
staoding of, clocodiles and will eventually assist conservat-
ion of these magnificent repriles ltt peril.

Howeve!, the main reason for maintaiaing breeding-gloups of
crocodiles on dlsplay In zoologicaL cardens ouaside 

-their

range, remalns in the face-to-face educatlon (in the nldest
range of the tedl ,,educatlon,, ) of the general publlc for a
better undelstatrdlng of thelr requilements and ihel! lole r.n
any ecosystem tbteatened by man.
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T.t,A g-
Lodqevi.tv and albino specimens

SPecies

Al.l,igator &Lssissl14) j.ensis

Locality

Ansteldam, NL
Loodon, GB
Plaque, CSSR
Rotterdan, ltL

Be!11n-8, cDR
Chicago, Blookf. USA' Praqnre, CSSR

Berl in-E, GDR

Albuquelque, gSA

Detlolt, USA

lllami lletro Zoo, USA
Rotterdan, NL

Chicago, 8!ookf. USA

Bristol ,  cB
Pal j ,s,  F

Dresdelr, GDR

B e l I l n - E , 6 D R

BerLin-E, GDR

AnEteldan, NL

Stuttgalt, cDR

Alligator sileosis

Caimad c. apapoli,ensj.s

Paleosuchus palpebrosqs

Paleosuchus tligroaatus

Clocoalylus cataphrachus

Clocodylus j.nterneillus

Clocodylu.s lriloticus

Clocodylus porosus

clocodytus rhombl.fer

Osteolaeeus tetraspj.s

fomj-stona schlegeli

sex

olo/2
0 / L / 0
I / L / O
L / L / O

t / t /  0
o /0 / I
0 / t /o

o /0 /1

0 /0 /L

0 / 0 / l

0 / 0 / 1
L/ t /0

0 /0 / r

o /0 /3

0 /0 /L

0 /0 / r

r /0 /0

r /o/o
0/r /0

r / o /0  L961

yea!-
acquired

19  49
194  9

r .915 /1920

L972

1972 +

1959  +

1940  +
19L5 /L920

1968

t.948

1958  (  i 1957  )

1958

1939

Albino speci,anen

ClocodyLus polosus

+ Data florn Slavens. 1987



TabLe
statu6

s
of Crocodiles

Insti tut ion:

Amsteldam NL
ADtleelpen B
Augsburg FRG
Banham, UK
Barcelotta SP
Basel CH
BeTIilt E GDR
BerLin W FRG
Bean cH
Brighton, ItK
Blistol UK
chessington UK
Chester UK
colchester irR
-ologne mc

Copenhagen DK
Cotslrold UK
Darmstadt Ftlc
Dortmund FRG
Dlesalen GDR 2
Duisbulg FRG
Dtisseldotf FRG
Dvur Klalove CSSR
Edinbulqh UK
Etmen NL
!'!ankfu!t FRG
Gossau Cg
Hanbur:g PRG
llannove! FRG
KrefeLd FRc
Leipzig cDR
Lonalon ItK'iabl.ethorpe lrK
..iinche!! ERG
Paj.ngton tK
Paris F
Plaque CSSR
Rotteldan NL

Saalbriickea ERG
Skegness UK
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i re rcury  Contan ina t ion  Of  F lo r ida  A l  l iga tors

Lindsey,J. Hord, FGFWFC, g1Z2 US 441 SE, Okeechobee, FL 34974
Mike Jennings, FGFvTFC, 4005 s. Main st., cainesvit le. FL 32601
Arnold Brunell, FGFLFC, p.O. Etox 1903, Eustis. FL 3Z:Z1-1gO3

INTMOJCTICT{

lrercury has been and continues to be an inportant clstEnr to man.
lrlercury sanples have been found in Egyptian torbs dated to j600 rc.
Cinnabar. the principal nErcury ore, has been mined sincc 415 ED (Foyals and
Langc 1990)  and A. is to t le  .ecorded i t s  use  in  re l ig ious  cersnon ies  (Farber
1952). l lbre recently mcrcury has been used to-f gold extraction, hat
manufac tur ing ,  as  a  p ig r€n t  in  pa in t ,  and as  an  aphrod is iac  ( ,Ja t tee  1930.
Go ldwater  1935,  Le ices ter  1961) .  Mercury  i9  cur ren  y  used in  ch lo r ine  andgoda ash produc t ion ,  e lec t r i ca l  component  manu iac tur jng ,  dent is t ry ,
agr icu l tu re ,  pa in t  and p las t i c  manufac ture ,  labora tor ies ,  pu tp  and pap l r
p roduc t ion ,  and o thermanufac tur ing  processes  (Rodgers  1989) .  Cur ren t  u ror td
use is  es t  i rE ted  a t  9 ,000 to  14 ,000 f lE t r i c  tons  annua l ly  (Roya ls  and Lange
1990) .

i /b rcury  occurg  in  the  env i ronment  na tu .a l l y  and as  a  regu l t  o f  man,s
activity. irercury ie tound as a connon clqnent in hot springs and in
particulate and gaseous form in lava. luercury gas is released as a result
of evaporation trorn the oceans and the breakdolrfi ot rocks, minerals, and
peat (Foyals and Lange 1990). Man releases mercury into the biosphere
d i rec t l y  th rough burn ing  o f  coa l  and tue l  o i l  con ta in ing  h igh  leve ls  o t
l rb rcury ,  min ing  ac t iv i t ies ,  and the  improper  d isposa l  o f  indu ; t r ia l  was te
and produc tg .  i r6 rcury  i s  in t roduced in to  we ands  ind i rec  v  as  a  resu l t
o f  d redg ing  opera t ions ,  a l te redwater  leve ls ,  and increased tu rb id i ty ,  wh ich
can expose or ressspend nicacury laden sediments (Vlhite and Crofiartie tgg5,
Bar r  1986) .

Mercury  has  no  kno l tn  b io log ica l  func t ion  and i t s  p regence in  f i sh ,
w i  ld l i t c ,  and hrnans  is  po ten t ia l l y  hazardoug (E is le r  1987) ,  Severa l
tac to rs  in f luence the  ava i lab i l i t y  and tox ic i ty  o f  n rercury  to  f i sh  and
wi  ld l i fe .  M€rcury  i s  more  o f ten  assoc ia ted  w i th  low ph and o l igo t roph ic
waters than neutral or high ph and eutrophic wate.s (Foyals and Lange igSO).
Othcrs  fac to rs  tha t  in t luencc  rErcury  ava i lab i l i t y  and tox ic i ty  a re
sa l in i ty ,  t snpera ture ,  d ie t !  age,  sex ,  spec ies ,  the  molecu la r  fo rm o t
mercury ,  and the  presence o f  o ther  chsn ica ls  (E is le r  1987) .  Sub le tha l
leve ls  in  aquat ic  o rgan is | t !E  a f fec t  metabo l isn ,  b lood ch€rn is t ry ,
osrioregulation, and oxygen exchange. At co.npa.atively low concentration in
birds and manmals, mercury adversely affects reproduction, Erodh and
deve loprEnt ,  behav io r ,  b lood and serm chsn is t ry ,  moto | .  coo .d ina t ion ,
v is ion ,  hear ing ,  h is to logy  and metabo l ism.  The e f fec ts  o f  hercury  on
hunans,  l i sh ,  and many w i  ld l i te  spec ies  are  thorough ly  rev io /ed  by  E ig le r
(1947) !  h .n i 'ever ,  the  Ef fec ts  on  c rocod i l ians  are  no t  tu l l y  unders tood.  The
prcscnce o f  f€ rcu .y  in  a l l iga tors  and c rocod i les  in  F lo r ida  has  been
.eported by (Ogden et al. 1974, Stoneburner and Kushlan 1984, Oelary et al.' 1988) ,  and  (F .  Lab iskey ,  Un iv .  o t  F la . ,  unpub l .  da ta ) ,



..,__ Jlp J irs_l ciseE ot rErcury poisoning lvere.eportd in Europe in 1805wnen rw9 l l len  o ted  In  a  chemica l  labora toay .  Inc idences  o f  mercury  po ison ing
have occur red  in  Argent ina ,  N icaragua,  the  Un i ted  Sta tes ,  the  Sov ie t  un ion ,and.  canada-  (E is le r  i9€7) .  Ma jor  ep id€r i i cs  have been iepor tcd  rn  . rapan,
Pak is tan ,  cua tsnata ,  chana,  yugos lav ia ,  and t raq  (E is le r  i987) ,  The ,ac t
tha t  nercury  can b ioaccuru la te  i s  o f  par t i cu la r  impor tance i ince  nr .manscons|.f| le predatory tish and wi ldlite. The consequenqes of bioaccurulation
were  rea l i zed  lu r ing  thc  igSOs in  Japan where  rErcury  d ischarged in to  Minada
Bay resu l ted  in  tox ic  concent ra t  ions  o t  mercury  in  f  iEh  and;he l l t i sh .  By
1982,  a t  leas t  1 ,800 hrman v ic t i rE , r ,e re  ver i f ied  (E is le r  1987) .

Contan ina ted  t i sh  rc r re  f i rs t  d iscovered in  the  Ch ipo la  R iver  loca ted
in  no . th {€s t  F lo r ida  in  tg83 whcn Ia rgenouth  bass ,  a  p redatory  ganEf ish ,
were tound to contain [Ercury. Tho Florida Oepartnent ot En;irornental
Begu la t ion  (DEF)  began s ta te r r idc  adnp l ing  o t  f i sh  fo r  heavy  meta ls  in  August
1987, ti, lercury contarninated fjsh were tound in Ocean pond and the Santa Fe
Biver ,  in  nor th  cent ra l  F lo r ida ,  as  ! r /e l l  as  the  Ch ipo la  F iver .  OEF
:?4T!* sanpl,ing again .in Novqnber 1988 and found elevated mercury revetssrar f l rder  inc tud ing  h igh  leve ls  in  the  Water  Conserva t  ion  nrea i  1nCny,v rh ich  are  loca ted  in  sou lh  F lo r ida  (F igure  1) ,  As  a  resu l t  o f  these
f indings, thc Florida cane and_ F,r.estnla Gr Fish Cotrmission (Co nission)
in i t ia ted  s ta te lv ide  sanpt ing  o f  f i sh  to r  mercury  in  i i i f v  i ieg .  F ish
conta in ing  leve ls  o f  rErcury  exceed ing  O.S pp | r  o f  

-nErcury  
t6 re  c iscovered

throughout  F  lo r  ida-

The F lo r ida  Depar t r€n t  o f  Hea l th  and Rehab i l i ta t i ve  Serv ices  (Ht tS)
recognizes the safe level of mercury in fish esh to be less than O.S ptrn,
and lish containing greater than 1.5 ptrI are considered unsafe for hunan
conslmpt ion. Subsequent toCffmissionsanpling, HFS i ssued hea I th adv iso r i es
recodnending l imited consunpt ion ot t ish containing betlrreen O-5 to i.5 ppn
of  nErcury  f ron  the  perd ido ,  B lac lo ra te r ,  ye l lo t r ,  H i l l sborough,  SLrwann i l i ,
Upper St.,John8, and Sante Fe Rivers, and Lake KissimEe, Lak€ iohopekatgia,
and East Lake .Tohopeka I g i a. Fish containing nErcury levele exceeding j.5
ppn'r€rc tound in ihe !rcA, and HFS issued a special advisory addressini the
risks of cons(ming larg€rbuth bass and warmouth caught in the tlCA,

Subsequent Iy, the Cormission becane concerned about the possibil i ty of
b ioaqcuru la t ion  o f  nErcury  in  o ther  aquat ic  o rgan i$rswi th in  the  ! rcA.  The
eltects of mercury contarnination becdE particularly important in the ttCA,s
a l l i ga to r  popu la t ion  s ince  the  Conmiss ion  in i t i a ted  a  pub l i c  a l l i ga to r
harvest in thege areag in 1988. The Conmission,s primary concern was that
the  f lesh  o f  harvegted  a l l iga torswi th in  the  \ tcA might  con ta in  h igh  leve ls
ol n|ercury that \,tauld be consured by h(mans- Since no data v,/ere ;vailable
on- the  leve ls  o t  n rc rcury  in  a l l iga+or  f lesh ,  e f fo r tg  l vere  b€gun in  Febr la ry
lg89 to  se lec t ive ly  sanp le  a l l iga tors  in  the} lCA and o ther  F la r idawe ands .

II/ETFIOOS

A to ta l  o f  e igh t  a l l iga tors  (1 .5 -A.1  m)  {€ re  co l lec ted  f ro r i  the  L3BE
and LatsB canals in ytCA 2 and the C12g and L67A canals in i ircA 3, during
Februa.y 1989. A 10 gram fircat sanple was obtained fron the lateral side of
the  bas€ o t  the  ta i l .  Each sanp le  was p laced in  a  p las t i c  bag,  ind iv idua l l y
labeled, and refrigerated, A second sanplewas cot lected in ihe ganre manncr



t ro rn  ten  a f l iga tors  in , iune 1999.  Samples  lveae s to red  in  a  t reezer  and
transpo.ted to the Cormission's Fisheries Lab where they were analyzed to.
nercury .  con ten t .  Mercury  conten t  ana lys is  was conducted  us ing  a tomic
absorp t  ion  co ld  vapor  genera t ion .

Sarnp l ing  o f  a l l iga tor  meat  in  o ther  a reas  o t  the  s ta te  began shor  y
a f te r  the . in i . t ia l  d iscovery  o f  n ie rcury  in  the  l rcA-  Sarnp leg  o f  | rEat  (n= ig )
u ,Ere  ob ta ined t ron  a  nu isance a l l iga tor  hunter  in  the  F t .  Lauderda le  a rea ,
which is adjacent to the eastern boundary of ttCA 2 and 3. Additional
sa t tp lcs  o f  n lca t  (n :58) ,  p r imar i l y  t rdn  nu isance a l l  iga tors ,  , , rEre  ob ta incd
t ron  l i censed meat  p rocessors  l rom nor th ,  cen t ra l ,  an t  sou th  F lo r ida .

In  o rder  to  de temr inc  the  econoo ic  logg resu l t ing  f rq r  the  suspengron
of  a l l iga tor  harves ts  on  the  rcA,  u re  used the  to l lqx ing  economic  va lues :
harvcs t  quota  o f  585 a l l iga torg ,  based on  1989 n igh t - l igh t  survcyg;  39
trcengees! and '15 tags per l icensee; 3g agent l icenseg, based on the
s ta tevr ide  percentage o t  agent  to  par t i c ipant  l i censes  (98a)  (Dav id  1989) ;
expected fi l l  rate of 98%, based on 1998 harvest results trom the UnA {Oavid
1989) ;  average carcasg length  o f  2 .4m,  based on  1988 harvca t  resu l ts  t ro rn
thc  V |CA;  h ide  pr ice  o f  914 (US)  per  meter ;  who lesa te  meat  e r ice  o f  S2.27
(US)  per -k i logrdr r ;  and par t i c ipant  t i cense tec  o f  $2SO (LJS)  anq agenrs
l i canse tee  o f  $50 (US) .

Analysis ot all igator |rEat samples laken in February 1989 f ron trcA 2
and 3  (Tab le  1 )  revea led  a  nean mercury  levc l  o t  1 .66  ppn,  wh ich  in  f i sh  i s
considered unsate tor hunan consmption by HFS standards. SamDles taken in
June 1989 fron 

"lQA 
2 and 3 reveated higher nErcury levels than those found

in  the  t i rs t  sanp le  (Tab le  2 ) ,  w i th  a  mean mercury  teve l  o t  Z .g2  pp l r ,  a lmoet
twice thc level considered unsatc tor h(man congrmpt ion of t ish.

Ana lys is  o t  a l l iga tor  meat  sanp les  ob ta ined t ron  a  nu isance a l l iga tor
hunter in thc Ft. Lauderdalc area (Tablc 3) revealed a mean mercurv tevel
of .74 Ddn.

Analys is  o t  a l l iga tor  nEat  sarnp les  (n=58)  ob ta ined t rom l i censed
a l l iga tor  mcat  p rocessors  t rom nor th ,  cen t ra l ,  and south  F lo r ida  (Tab le  4 )
revealed a mean rFrcury level of .39 pFi.

The HFIS' sate level for t ish is based on trequency ot consmption,
age, and sex. Ho/ever, the HRS has not established a safe level of mercury
in  a l  I iga tor  f€a t ,  S ince  f i sh  a re  a  rcgu la .  par t  o f  nany  peop le ,s  d ie t  and
a l l iga to .  rpa t  ia  cons idered a  nove l ty  i t s t ,  a l l iga tor  meat  conta in ing  a
highcr level of mercury might be safely consuncd. Ho,/ever, since HRS has
no sa fe  mercury  leve l  to .  a l l iga tor  mcat  and re la t i ve ly  h igh  teve ls  o f
mercury have been found in l lCA all igators, the Cotrmission ordered the
cance l la t ion  o t  the  1989 and 1990 a l l iga tor  harves t  in  the  f rcA.

The economic  loss  resu l t ing  f ron  thecance l la t ion  was s ign i t i can t .  The
1989 harvcst was expgcted to yi€ld a gross value of $270,692 (tJS) to O9
l icens€d par t i c ipants  (Tab le  5 ) .  The loss  in  .6venue to  the  s ta te . f rom

BI



. l  icsTse and tag tees,r/as projectd to be g27,6io (US) (Table S). The 1990
narves t  shoutd  have y ie lded conparab le  va lues .  A l  though meat  y ie ld
represents  a  s ign i t i can t  por t ion  o f  the  to ta l  ecgnomic  va lue  o f  the
a l l i ga to r  resource ,  the  ma jo r i t y  o f  the  a l l i ga to r ' s  g ross  econo f i i c  va tue  i s
In  the  h ide .  Eased oh  tg89 h ide  pr ices ,  approx imate ty  71% o l  an  a l I iga tor ,s
va tue  was a t ta ined f rom the  h ide  ,

DrscusslcN

Thc source or sources of mercury contanination of the trcA is not knoin.
Severa l  poss ib i l i t i es  have becn proposed,  inc lud ing  runot t  t rom ad iacent
agr icu l tu ra l  f i6 lds ,  leach ing  o f  the  . | ck  so i l swh ich  are  charac ter is i i c  o tthe Everglades v{et lands that comprisc the i iCA, the burning ot agricultural
t ie lds ,  and t i res  w i th in  the  t tAA.  Add i t iona  y ,  Everg ta ;es  l r€ t  tands  a .e
charac ter is t i ca l l y  o l igg t roph ic  and have low ph (Sauth  F lo r ida  Water
Managaient Oistrict 1989), which have been reported to increase mercury
ava i lab i l i t y  to  f i sh  and  w i  td l i t e  (Foya ts  and  Lange  19gO) .

The hunan health and biological hazards ol |rErcury contamination of
a l l iga to .s  a re  ser ious ,  a l though no t  to ta l l y  kno |n  a t  th is  t ime.  Juven i le
at | | gators srhich were ted meacuay over a 13 u/eek pea iod resul t ing rn mercury
levcls comparabtc to those tound in attigaiois f;; 

-the -trj 
show€d no

c l  in ica l  symptom3 o l  adverse  e f fec ts  (pe ter ;  i983) .  S imi  la r l y ,  no  aoverse
et fec ts  t rom nErcury  contan ina t ion  to  a l l iga tors  in  the  V l6A nave qeen
repor ted .  The F lo r ida  Coopera t ive  F ish  and Wi  ld l i fe  F tesearch  Un i t  has  anongorng s tudy  wh ich  is  exa .n in ing  a l  I  iga tor  egg v iab i  t i t y  in  F tor ida(Perc iva l  e t  a l .  1988) .  Desp i te  the  presen i i  o t  mercury  in  adu l t
a l l iga tors ,  eggs  co l lec ted  t ron  the  l tCA in  1S88 and 1989 had one o f  the
h ishes t .v iab i l i t y  ra tes  o t  any  area  sarnp led  (F ,  perc iva l ,  F la .  Coop.  F ishand  w i  td t .  Res .  Un i t ,  unpub l ,  da ta ) .

lhc  economic  losg  resu l t ing  f rom the  cance l la t ion  o f  the  1989 harves t
in the ICA was $270,610 (tJS). Consequent ty, the economic imoact to the
s ta te t i r ide  w i  ld  a l l iga tor  harves t  o t  w idespre id  contan ina t ion  o i  a l l iga tors
cou ld  be  po ten t ia l l y  c r ipp t  i ng .  The  poss ib i l i t y  o t  a  h ides  on ly  harves t
exrsts, however there could be concern over the waste ot part ol the
resource .  Add i t iona l l y  thc  a l l iga tor  ta rming  indus t ry  and the  pub l ic  migh t
bc concerned that mercury contarninated iEat fron hides only harvest areas
cou ld  i l l ega l l y  en te r  the  marke t .

It iercury contami nat i on i s apparent I y wi despread i n Fl o r i da, s r,!€t I ands -
Dc lany  e t  a l .  (1988)  repor ted  mercury  leve ls  in  a l l iga tor  f lesh  above o ,s
pgrr fron tv'ro current all igator harvest areas, Lake larmnia (lrEan=0.61 ppm,
n:3) and Rodman Be€ervoir (mean=o.Sl ptrn, n=g), Mercury levels exceeding
0,5 ppn \,!,ere found in all igator esh frorn the l iCA in tggg ano nursance
a l l iga tors  t rom th ree  areas  o f  the  s ta te  conta ined mercury  leve ls  above 0 .5
pgn,  Add i t . iona l l y , .  f i sh  conta in ing  grea ter  than 0 .5  p t rn  o t  EErcury  uere
d iscovered in  1989 in  one cur ren t  a l l iga tor  harves t  a rea ,  Lake Harney ,  and
31 other '.!et lands throughout the state tFGattFC, Div. of Fish., unpubl. data
1989) .  l t  i s  p robab le  tha t  a l l iga to .s  f rom those we ands  a lso  have
elevated nrercury levels.



As a  resu l t  o f  the  w idespread occur rence o f  iErcury  in  F lo r ida 's
' re t  lands ,  mercury  contan ina t  ion  o f  a l  I  iga tors  w i  I  I  con t  inue  to  be  a  p rob len .
An HRS po l i cy  s ta te rsn t  oh  the  hr r r |an  hea l th  hazards  o t  'nercury  in  a l l iga tor
nrea t  i s  expec ted  soon.  A t  tha t  t ime,  the  Co| r 'n iss ion  w i  l l  cons ider
fo r [u la t ionof  apo l i cy  regard ing  a l l iga tor  harves t  f ronareas  where  iErcury
contan ina t ion  o t  a l l iga tor  meat  i s  d iscovered.

LITEFATURE CITED

Barr, J, F. 19E6. Population dynanics of the coflrcn toon (gggb inner)
assoc i ated wi th nErcury-contami nated waters i n nortt[restern Ontaa i o,
Can.  Wi  ld l .  Serv .  Occ .  Paper  56 .

Oav id ,  D.  1989.  1989 A l  l iga tor  p rogran update .  F la .  car€  and Fresh Watcr
F ish  Corm. ,  @ine3v i  l le .  Unpub l .  Rep.  spp.

De lany ,  M-  F . ,  J ,  U .  Ee l l ,  and  S.  F .  Sund lo f .  1988.  Concent ra t ions  o t
con taminan ts  in  l sc le  o t  A rEr  i can  a l l i ga to r  in  F lo r ida -  J .  Wi  ld l .
O is .  24 :62-66.

E is le r ,  R .  1987,  l t le rcury  hazards  to  t i sh ,  w i  ld l i fe ,  and inve . tebra tes :
a  synop t i c  rev i f l .  U .S ,  F ish  and  Wi  ld l .  Serv . ,  B io ,  Rep ,  85(1 , i0 ) ,
9opp.

Faber, E. i952. The evolut ion of chsristry. Ne$, york: nonald press,

Go ldv{a ter ,  L .  J .  1936.  From Hippocra tes  to  Ramazz in i :  Ear ly  H is to ry  o f
lndus t r ia l  i red ic ine .  Ann.  i red .  H is t .  8 :27 .

.,affec, B, .|930. Crucibles, N6r, York: Simon and Schuster. 3200,

Le ices ter ,  H .  M.  1961.  The h iE tor ica l  background o t  chern is t ry .  New york :
John lYi ley and Sons, Inc.

Ogden,  .J .  C . ,  W.  B .  Rober tson,  G.  E .  Dav is ,  T ,  W.  Sc tmid t .  1974.
Pest ic idca ,  po lych lo r ina ted  b ipheny ls  and heavy  | rE ta ls  in  upper  tood
cha in  leve ls .  Everg lades  Nat iona l  Fark  and v ic in i ty .  Eco l .  Rep.  Dt -
SFEP 74-16,  Nat .  Tech.  In fo .  Serv . ,  U .S.  Oept .  Corm,

Perc iva l ,  H .  F . ,  A .  R.  Woodvard ,  G.  R.  Masson,  and K.  G.  R ice-  1988,
Pre l im inary  repor t  on  a l l i ga to r  egg  v iab i l i t y  s tudy .  Un iv .  o f  F la .
Coop.  F ish  and Wi  ld l .  Res .  Un i t ,  @inesv i l le .  Unpub l .  Rep-  14pp.

Peters ,  L .  J .  1983.  Mercury  accuru la t ion  in  the  Aner ican  a l l iga tor ,
A l  l i oa to r  m iss iss iop iens is .  M.S .  Thes is ,  t j n i v ,o f  F la . ,  ca inesv i l l e .

Rodgers ,  J .  A . , .J r .  1989.  i re rcu .y  tox ic i ty ,  con tarn ina t ion ,  and presence
in  F lo r ida .  F la .  @ne and Fresh wate .  F ish  conm, ,  w i  ld l .  Bes .  Lab,
Ga inesv i l le ,  unpub l .  rep .  1zpp.

, and T.
w i td t . ,

Lange-  1990 .  i r b rcu ry  i n  F lo r i da  f i sh  and  w i
March/Apr i  |  .

Foya ls ,  H .



Stoneburner ,  O,  L . ,  and J .  A-  Kushtan .  1984.
mer tcan c rocod i  le  eggs  t rom Ftor ida  Bav .
l8 :  192-193.

South Florida Water ManagenEnt Oistrict, l9g9- Surface water improvsient
and man_agsnen t plan for the Evefglades. Teqh. Rep., parr B, vot.l l l . ,  (Dra f t ) ,  41400 .

]flhit9, D. H., and E. Cro.nart ie. 1985. Bird use and heavy meralaccurulation in watorbirds, at dredge aisposat impounaments, corpuschr is t i ,  Texas .  &r  .  E iv i ron .  con tan .  iox ico t .  b+ ,ZSS_aoo.

Heavy rneta I burdens in
F lo r  ida ,  USA.  ,J .  Herp .



&6A

FiSure 1. f4ap of Florida l,later Conservation Areas.



Table l. i lorphological characteristics and tErcury levels ol al t igator
rcat (l€8), Florida tthter Conservat ion Areas ($eA), Feb. 6, iS89.

Co l lec t ion
s i te

Tota l
length
t t .  (m)

Snou t -
venl
in (ql | )

Ta i l
g i . th
in (qn)

Hg
(pFn)Ser

IEA2

L-358

L-35B

L-38E

L-38E

IEA3

L-67

L-67

ui{Di

Mi r I i

2.80

'1.23

1 .00

0.44

1 .E?

2 .44

0 .78

8.s  (2 .1 t

E .8  (e .1 ,

8 ,6  (2 .0 )

{ .0  (  r .2)

s -5  (1 -7 )

6 .1  (1 -9 '

7 .1  12 .2 '

s.2 l2-a't

12 (1O7 '

lo ( 102)

38  ( t7 '

21 (61't

39 (99)

36  (91 )

41 ( 194)

59  (  1s0 )

18.s  (47  '
'17.0 (u(])

16 .0  (4 r  )

9 .s  (24)

F

M

M

c

18-5 (rt2l

15 .0  (41 )

20 .0  ( s1 )

2s .0  (63 )

6



Tab  le  2 .  i l o rpho log i ca l  cha rac te r i g t i ca
rrEat ( l€10], Flo.ida Water Conservat ion

and lEtcury levels ot
Areas (lrcA), \rune 7,

a l l i ga to .
1989 .

Co I lect ion
s i te

Total
I ength
t t .  (n l

Snout -
ven t
in (qnl

g i r th
in (crn) Sex

wt.
I bs
(Kg. ) Hg( pFrt

trcA2

ut58

u!58

u'58

L35B

rrcA3

l|iai Cana I

Uiari Cana I

tliaDi canal

Miari Cana I

i ari Cana I

s -8  ( r .8 )

6 . ,1  (2 .0  )

s .3  (1 .8 )

6 .6  (2  -01

7.4  12 .3 '

7.3 12.2'

s .0  (2 .81

E.9 (2 . ' t  )

6 .0  (  r .8 )

t .0  (2 .1)

34 ( 8E'

36  (  91 )

31 ( 79)

38 ( 9?)

,+2 ( 107)

10.0 (tlo.6 )

16 .0  (4s .6  )

|  3 .0  (  33 .0  )

16 .0  (40 .6  )

18 .0  (45 .7  )

17 143.2'

23  (s8 .41

16 .3  (41 .4 )

15 .6  (3s .6 )

15  .6  (  39 .6  )

41  (18 .61  2 .5 ' l

i + i t  ( l s .5 )  2 .90

23  (10 .4 )  2 .1O

47  (21 .3 '  3 -  88

72  (36 .7 )  2 .21

,ta' ( 109)

53 (13s)

r+1 ( 104)

38 (  91)

,€ ( 1091

M

M

M

F

M

_ 3 .58

-  3 .58

-  2 .37

-  3 .04



Tab le  3 .  i ro rpho log ica l
rEat (tt19). ttuisance
souttleast Florida, May,

character isl ics and
al I igatorg co I lected

1989.

lE rcu ry  l 6vc  l 5  o f  a l l i ga to .
f r(lD urban canalg in

Total length
f t .  (n t Ser H9 (pF)

7.0  (2 .1 )

6 .0  (1 .8 )

7  -O (2 .11

7 .6  (  2 .3  )

1 .3  (2 .21

7  .2  (2 .21

s .9  (1 .8 )

4 -9  (1 .s )

6 .0  (1 .8 )

7 .2 12.2t

6 .2  (1 -9 )

s .2  (  1 .61

6 .7  (2 .01

6 .6  (  2 .0  )

{ .8  (1 .5 )

6 .7  (2 -o )

s -3  {2 .5  )

8 .0  (2 .4 )

9 .7  (3 .0  )

tl

M

M

it

tl

?

tl

ra

tl

u

tl

o.53

0..16

o.12

0.3.1

2 .52

0.34

1 .36

0.34

0.45

1 .21

0 .21

0 .17

o.74

0 .70

0.8.1

2 .  15

0-29

l,

u

u

u



Tab le  4 .  Resu l  t s  o f  ana lys i s  o l
al l igator nFal p.ocessors ( l{=58)

nEacury content of
No.th. Central and

al I igato. |rEat
South  F lo r  ida ,

t ron
1989 .

Capture  s i t6 SaDplg Size
Mean ntrqury level

prn (Hg)

Ci trus County

Clay County

Ouval County

Frankl in County

Hernando County

Lake @unty

Lec Coun ty

Lrt y Countlt

OrangE @unty

Pasco County

Plnel las County

Putnan County

Ivaku I la County

(r+4)

(r} t )

( rcr)

(r€1'

(r€4)

(rr3l

(r€2)

(re6,

(rtz)

( 't19)

(r*r2)

(r€r)

(r€2)

0.31

0 .15

o.25

0.90

o.42

o -21

0.,f4

o -21

0 .  13

0.45

0 .55

o -20

0-3s

lSag All igator Sanles, Chqrical Residue t-aboratory,
ChqDistry, Arreau ot Food Grades ald Standards, Division
Florida OepartrEnt of Ag.iculture and Con6tf|Er S€rvices

D iv is ion  o f
of Inspect ion,



Table 5. Expected econqric valu6 (US do ars) of the t98g al t igatorharvest, Florida $bter Conservation Areas 2 and 3-

Econdnic Value to part icioants

va lue of h ides

value ol [Eat

crose valuo to 39 participants

value per part icipant

Econfit ic Value to the State

Li c€nse fees (ttgg,

Agents leee (titss8)

Tag tecs (tF53A)

Tota l

1190,882.00

979,8O0.00

t270,682.00

16, s/to.00

ls ,750.00

l ' t ,900 .00

l l s ,960.00

$27,610.00



SURVETLLANCE METEOD FOR MONITORING AI,LIGATOR NESTS

R. ltc&rard Hun!

Department of Herpetoloqy

zoo At lan ta ,  A t lan ta ,  Ga.  30315

Abseract: I describe a field tested method for taking

surveil lance photoqraPhs of all igator nest siles. The

surveil lance system is weatherproof and produces high

qua l i t y  photographs  under  a l l  1 i9h t  cond i t ions .
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Crocodil ian nests attract predator activity but

predators are seldcm positively ident:f ied. In Iouisiana

predators of all igator eggs occasionally have been

identified by obgerving tlre incident and by monj-toringr

dyed all igat.or egg shells in raccoon scat (Joanen,1970;

FLening, Palmisano and Joanen, 1975). In Okefeltokee Sn'amp

Xodak Instamatic camerag with nouse-trap shutter releases

\tere rnouttted on stakes and positioned near nesC mounds;

photographs identif ied rice rats, Oryzomys palustris;

raccoons, Procyon lotor and black bear, Ursus americanus

prey ing  on  a l l iga tor  eggs  (Hunt ,  1989) .  In  Everg lades ,

Florlda surveil lance cameras usi.ng infrared fi ln did not

identify predators of eggs but did record next excavation

and neonate transport by an American crocodile, Crocodylus

acutus (Ogden and Singletary, I973). My paper describes a

surveil lance system using a 35 mm singte tens reflex camera

with infrared trigger.

I,IETIIODS AND MATERIALS

Canon caneras  (Canon U.S.A.  Inc .  One Canon P laza ,  Lake

Success ,  N.Y.  11042)  were  used to  non i to r  s ix  nes ts  in

Chesser and crand Prairies of the Okefenokee National wil-dlife

Refuge, ca. U.A.A. Chesser-crand. Prairie is an aquatic

macroPhyte mafsh.

Components of Surveil lance System

Canera- Canon T-70. fhis rnode I is no longer manufactuled

but the leEs expensive T-50 can alEo be useal. Estirnated

expense for a used T-70 or new T-50 body is $100-200.

Lens-  Canon FD 50 mm,  f  1 . .8=S50r  FD 28 run  f  2 .8 -$50

1 .
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FD 24 nm,  f  2 .8 -51 .50

3.  Ex tens ion  cord-  Canon 1 .000,  T-3  ,  10  n  -  $30.

4. Flash- Vivitar 2000 (Vivitar Corporation, Santa Monica

ca l i f .90406-2100 ,  U .  s .A .  )  -  S30 .00

Diving bag- EWA Marine( Pioneer , Westmont N.J. 08108=S120

Battery vrall clock-$I0

Parts to eraterproof transmitter- PvC pipe I7.5 cm K 5

PVC screw cap, glass lens.

8. Parts to waterproof receiver-Clear plastic pipe 15 cm X 5 cm.

tlilo PVC screw caps.

9. Transnitter and Receiver- Canon LC-2- S150

10. Parts to mount catnera. transEi-tter and receiver- wooalen stakes

stainless steel- bolts and rubber v.ashers.

Umbrefla

Filn- Fuji Chrome 100 and 400; Kodachrome 54, Ektachrome 200

and 400.

Batteries- Camera= two AA alkali.ne (24 hr use chaoge 2x week)

Flash- four AA afkafine (24 hr use change lx day)

Transmitter-tro AA alkaline (24 hr use change

3x week )

Recei.ver-one lithium 6v(24 hr use change 2x week)

Power Pack ( for f lash j-f batterj-es not used- Simon

Sdpercharger  (T i ! t r  S i tnon Inc .  San Rafae l  Ca.  94901)=  $70.

Dessicant -Sil ica 9e1 beads

c i  1 i - - ^ h a  + r h 6

11.

L2 .

14 .
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Assenbly _of Waterproofing Components

Holes \^/ere punched in the diving bag to mount the

camera and to connect the extension cord from camera to

receiver. A hole was dril l-ed in each pLastic pipe to

receive the mounting bolts of the transmitter and

receiver. SilLccne tape was used to seal the threaded

caps of the plastic pipes. A clear glass lens was 91ued

Co the end of the PVC pipe containing the transrnitter.

Diict tape was wrapped around the extension cord to

protect it from abrasion.

Operation of Surveil lance System

The camera rras placed ilt the diving bag and, i-n

i{ide-angle program rnode, 1t r^ras focused on the nest from

a distance of 2-5 n. The flash unit was mounted on the

camerars shoe and was set for manual operation.

The transmitter attd receiver were set on auto-sensing mode

and positioned I-3 m from each other, .5-1.5 n frorn the

negt mound and 3-5 n from the camera. The transmitter and

receiver were sealed inEide the plastic pipes. fhe height

of the transrnitter and receiver above level giround or water

rltase:: .25-1 m. Height of camera above water or level ground

was l-2 m. To resist dislodgement, nounti.ng stakes of

canera, transmitter and receiver rdere pushed deeper thaD

.5 m into substrate. To insulate fi lm from solar heat,

cameras r^rere shaded with a small ur|brella o! placed under

abailable shrubs. In operation, the receiver released lhe

u4



Hunt

shutter of the camera each time an aninal blocked

the infrared 1i9ht path belween transmitter and receiver'(Fig.I).

Repeated movements of the aninal through the light path produced

up to 36 expoaureE. To record the cime of the exposure a

waLl clock ! 'tas placed in view of the camera.

RESULTS AND DISCUSSION

At the sj.x nests, the surveil lance caneras exposed

109 photoqraphs, identifying all igagots tending nests and

bears preying on e99s. It !.ras thought that predators of eggE

would ocqasionally damage surveil lance equipment but only

one inci-dent occurred! a bear bit through white Pvc piPe

protectitrg a transmitter. rt was Possi-ble that the bear

aEsocialed the white pipe with a white all igator egg. rt

\tas thought that f lash units 'toutd affect behavior of animals

preying on eg:gs. seventy nine of 85 photograPhs identifying

black bears were exposed in daylight hours: it \tas Possible

that bears reacted !o the init ial ftash of l iqht in darkness

and Left Che nest before exposing additional Photographs ' To

avoid the use of, f lash, inflared fi ln could have been used

for night t ime surveil lance but in daylight hours solar heat

can deEtroy rhis type of filn. It 'ras thought that the sound

of the cameras' motoralrives tl l ight affect animaf behavior bul

this was not clearly demonstrated. sealing the camera in a diving

bag insul.ated the notor drive and ehe resulting sound was

i t l aud ib legohur iaBs : .a ! :a - ,d i5 tanceo f5mf romthecamera 'Su lve i l l a t l ce

cameras did not show all-igators and bears in the same photoqraph
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but in one daylj.ght photograph a bear ran before comsrunrng

eggs. If the bear lrasnrt respondingr to the sound of the

carnerar s notordfi.ve it was possible that it iras reacting

to an all igator outside the vieting ranq:e of the lerrs.

wj.d.e angle lenses trith a fleld of view of qreater than 80"

shoufal be used in situations \rhere the canera must be placed

a distance of 2 m or less frorn the nest. Thus, the FD 24 nm

l-ens is especially valuable for documentj-ng interactions

betnreen all igators and bears.

In avian and ma[unalian studies tesearchers have assenbfed

triggering devices and nodified cameras for sulveil lance work.

l l lontana biol-ogists used surveil lance calneras lrith infrared

sensors detecting body heat, to photograph grizzly bearE; as

bears approached bait stations, the Eensors triggered the

camera  and fLash (Turbak ,199O) .  In  Nepa l ,  H i l la rd  (1989)

uEed a survej.I lance camela for identif ication of snow leopards;

a pressure plate was wired to a 35 nun camera and placed in the

cats' path of travel. Wlten the leopard stepped on the pressure

plate the shutter r^ras released. After AA batteries failed to

provide consistent poerer, a 6 volt battery was used. Although

a surveil l.ance c.lmera was in place 56L nights, only a few

photograpbs $,ere produced frcm two dozen visits by cats.

Savidge and Seibert (1988) described a surveil lance method

for recording predalion at bird nest using Kodak disc caneras

(Eastman Kodak Co. Rocheste!, N.Y.). The disc cameras lrere

t i-red to a tl i .gger consigtinq of an infrared tight-eniting

diode and photoreceiver supported by plexiglasg arms
,46
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that produced a beam directly above the nest. When a

predator entered the nest, it interrupted the beam of l ight

and triggered the camera. Maximum possible distance

betvteen the transmitter anil receiver of this surveil lance

Eystem j-s 30 cm.

The Canon surveil lance sygtem should be used in

situations \dhere high quality, sequential photographs are

degired for interpretation of crocodil ian nest depredati.oos.

The systen can be easily waterproofed and the factory made

conponents are dependible in extremes of temperature ancl

humidi-tv.

Acknowledgenents. I thank Don Perkuchin and Larry Mallard

and their staff at Okefenokee National wildtife Refuge for
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IPPROPRIATE SOLUTIO S FON TEE UTIIIITERNUPIED UARRIIIC OF

CNOCODILIINS. TITEIN Sf,]lIS AXD LEATEEN PRODUCTS

D r '  D l e t r i c h  J e l d e n

F . F . C e r E a n  S c l e n l i f l c  a u t h o r i ! y  l o  C I T E S

c/o Bundeaatrt  f i l r  Ernahruag und Forstwir lschaft

Adickesaf lee 40

D-6000  F rank fu r t  a .  M .  1

{ i lh this paper i t  is dainfy intended to encourage lhe

discussion on hoir  an uninterrupled narking systeo for

c r o c o d i l i a n s  a n d  t b e i r  s k i n s ,  s t a r t i n g  f r o o  a  c o u n t r y  o f

or igin u[Li ] .  the f lnaL producl €nds up t t i lh lhe consuner

sonelrhere else in the ror ldr could look l ike and lo show

p o s s l b l e  s o l u t i o n s  w i t h l n  t h e  s c o p e  o f  C I I E S '

LeEaL requireoelts accordlng to CIIES

A r t i c L e  v I - ?  o f  t h e  g o n v e n t i o n  o n  I n t e r n a i i o n a l  l r a d e  i n

Endangered lpecies (CITES) provides lhat cfTES protected

specioens or any recoSnizable part  or der ivat ive lhereof

may be narkecl.

S i n c e  1 9 7 5  w h e r l  C I T E S  e n i e r e d  i n t o  f o r c e  p a r t i e s  h a v e  i n -

creaslngLy recoooenclecl  ihal  in cer lain f ieLds l lke i 'e '

crococl i le ranchLng projecls or lhe caocodj- le quota sys!eln'

lhe export  and ioport  should only be al lowed i f  the



specinens are l rarked.

Already at the 8. DeeLinS in Quito in 1985, bbe luclr l_

Crocodl le Specj.al lst  croup has denancled a narking of al ]

sklns noving in ! ,or ld trade. This coufd conlr lbule

conslderab.Iy towards bettei  congrols ln internat jonal

l rade and render 1t nuch dore di f f j .cul t  !o take 1l1ega1ly

anlnals f .oo the l r i lc i  and export  their  sklns.

AdditionaL provlsj.ons reFulatlna the oarklllg of

caocodilians and their skins itt trade accoldlnE to

CITES

l" larking of crocodiLj .an skins ras for the f i rst  t i [ re agreect

u p o n  a l  l h e  2 n d  C o n f e . e n c e  o f  t h e  P a r t i e s  1 n  S a n  J o s e ,

C 6 s t a  R i c a  i n  1 9 7 9  b y  a d o p t j . n a  C I T E S - R e s o t u t i o n  2 . 1 2 .

Horever,  this n farDing-re sol  ut  ion,,  conlains no inforoat ion

on hon Lhis oarking should Look I ike.

0n1y dut ' lng lhe 4th Conference to the pal. t ies 1n Bo!s$ana

in 1983, Ziobabre succeeded in doen-f is! ing 1ts l , l i1e-

crocodi le popuLat ion pursuant to "ranchlng-resolut ioni l

3 . 1 5  f r o n  A p p e n d i x  I  t o  A p p e i d l . x  1 1 .  F r o n  t h a t  t t . n e  o n ,

crocodi l ian skLns frorn Zidbabrae rere coooercial i .zeci  r l th

narks aff ixed upon theo as provided for in Resolut ion

A renarkabl"e step fornard sras nade, rhen during the 5lh

C o n f e r e n c e  t o  t h e  P a r t i e s  R e s o l u t i o n  5 , 1 6  $ a s  a d o p t e d ,

81ving exacl detai ls on oj .niroun requirenents for marking

s p e c i d e n s  f r o m  a p p r o v e d  r a n c h i n g  p r o j e c t s .  T h i s  r e s o l u l i o n



very clear ly states, Lhat lhere should be a uniforE marking

s y s t e n .

Durin8 the sane confelence, ihe contract ing paft ies adopted

a n o t h e a  r e s o l u t i o n ,  t h a l  i s  R e s o l u t l o n  5 ' 2 1 '  s l a t i n g  l h a !

lhe specidens tahlch are to be conlDercia. l ' ized or der ival jves

thereof have lo be oarked'  acco.ding Co the speclal

cr i ter ia l lh ich oust be ful f i f fed for do[ng.adlng a specles

froo Appendix I  to Appendix I I  under a yearly quo!a

oana8eoent.  This aesolut ion does dot slaie how this markinS

shoulcl  look Like, but thls has been explained 1n oore

d e i a i L  i . n  t w o  n o ! i f I c a ! i o n s  o f  ! h e  c I T E S - S e c r e ! a r i a !  i  e '

N o .  3 5 4  a n d  3 7 5 .

Ai the 6lh Conference Lo the Part les j .n ot lar ja in 198?,

fuather innovat ions weae nade conceaning lhe oa'king of

crococl i l i .an sklns. These lnnovat ions were lald doHn in

R e s o l u t i o n  6 ' 1 7 ,  i e g u l a t i n g  t h e  p r o c e d u r e  f o r  n a r k j ' n g

c r o c o d i f l a n  s k i n s  l n  q u o b a  c o u n t r l e s '  a n d  R e s o l u l i o n  5 ' 2 1

re8uLat ing the appt lcat ion of the unlforn lnarking sysiedr

fo. skins or lginat ing fron registered breedin8 operat lons'

The lates! nesolut lon deaLi l tg i { i th narking 'equLrenenls

for specinens and lheir  parts in trade i t i lh populat ions

both in Appendix I  or Appendix l I  was adopled at the

7 t h  C I T E S  C o n f e r e n c e  1 9 8 9  i n  L a u s a n n e '  T h i s  R e s o l u t i o n

7 . 1 2  r e c o B o e n d s  a d o n g  o l h e r s  f o r  l i v e  c a p l i v e  b r e d

Appendix I  specineas of hiSh value - for lnstance Gavi 'af1s

Ean8et i ,cus or Crocodylus intermedius -  lhe use of codecl



ni.crochip j .oplants on a l r la]  basj .s.

The above oent ioned consi.der 'at ions shon lhal  crocodi l ian

skins or 11ve capl lve bred Appendix I  speciDen of hl8h

vaLue have only lo be narked accordj .ng Lo var ious CITES-

negulat j ,ons l f  tbey cone fron a ranching-pro j  ec t  ,  an

approved bieeding opeaat lon o. a country rhich has beeo

gaanted an anauaL quola accordlng lo Reso]ut i .ons 5.21

a n d  7 . 1 1 .  T a b l . e  1  s h o r s  t h e  c o u n t r i e s  o f  o r j . g i n  a n d  a l l

crocodi l ian species concerned Fhich have Lo be oarked

1f inte.nat lonaLly t .aded.

Applied r€thods for parkiaa crocodllla! hj.des

The lag uhj.ch 1s uaed in nost counir ies of or igj .n for

oarklng crocodl l la l l  skins has been clevelopped in Lhe

United States and l 'aa f i rat  appl ied for narklng the akins

of lhe Aner ican-a1l igator .  The tag is a plast ic loop,

{h1ch once al tachecl cannot be redovecl {Llbout destroying

eiLher the tag or lhe skin. These lags are big enough to

bear a fulL nuDber code and could be fasteied in a dalural

openlnS of the skin, l lke for inslance the cLoacaL

o p e n r n S .

AdvantaEe: The plast ic Lags are relat ively secure against

faLsi f icat ion, easy Lo appLy and resj .sb oosl of  the

p r o c e s s i n g  o p e r a t j . o n s  t o  w h i c h  a  r e p t : L e  s k i n  i s  s u b j e c t e d ;

t h e y  c o u l d  a l s o  b e  u s e d  f o r  l d e n ! i f i c a l i o n  o f  e n t i r e ,

s t u f f e d  s p e c l r d e n s .

Di.sadvanla8e: I l  is necessary to change over lo anoLher



systen of marking for repti le products fol. further

processlng vrhich prevents continuous nonitoring ( l{eIscir,

1987 ) .

l i i lh the excepLj.on of AustraLla aod ZlDbabrle,  oost of  the

c o u n t r i e s  o e n t i o n e d  l n  T a b l e  1  u s e  t h e  U n l t e d  S t a t e s r

plast lc tags for dar.klng thel .  skins.

T h e  A u s t r a l l a n  t a g s  -  s o - c a l L e d  r A l l f l e x - l a g s '  -  e v e n

c o d t a l n  a d d i t i o n a l  i n f o r o a t i o n s ,  i . e .  a n  a b b i e v i a i i o n  f o r

The rancl l lng paoJect of Papua Ner 0uinea includea lhe

e x p o r t  o f  t l r o  d i f f e r e n l  s p e c i e s  o f  c r o c o d i l e s .  T h e  c o u n l r y

uses plast ic tags ni th dl f ferent colours foa lhe di f ferent

specles. al l  skins of faeEhta ter-crocodl les '  Crocodvlus

novaeSuineae are oarked {1th Saeen tags t ,hi le the akj .ns of

safLwaler crocodi les, C. po! 'osus receive red lags (CITES-

N b ! .  4 7 0 ,  1 9 8 8 ) .  T h e  p L a s t i c  L a g s  w h j . c h  a r e  a f f l x e d  u p o n

skj.ns faoo the Auslral ian ranching p.oject c l j . f fer j .n i ls

general  appearattce fr"oo Lhe U.S. '  tags.Austral i ,a Llses

two app.oxinabely reciangular snal l  plasl ic plales

( c a .  4  x  2 , 5  c ! t )  h a v i n 8  a  p f a s t i c  f l a p  o n  o n e  o f  l h e  1 o n 8

sides which serves for seal lng both parts togeiher.

So ubat Ls the inforaat lon pr inted on lhe ta8s ooving in

l r a d e ?  P u r s u a n !  t o  C  I T E S - R e s o I  u  !  i o n  5 . ' 6 ,  ! h e  ' u n i f o r o

rdaaklnS-sys len i  requl.res only the IoS-Code fo. the coun!ry

of or i ,gin,  an unique ident l f icat ion nuDber and lhe year

o f  p r o d u c t i o n .  A f l  L a B S  p r e s e n t l y  l n  u s e  f u l f i l l  t h e s e

r e q u i r e n e n ! s  a n d  a r e  e v e n  E o r e  s p e c l f l c  t h a n  l h a t .



t h e  s p e c i e s  f r o d  n h i c h  t h e  s k i n  h a s  b e e n  l a k e n  a n d

d i s p l a y  o f  t h e  1 o 8 o  o f  t h e  s b a t e - { i l d l i f e  a u t h o r i l y  o f

Q u e e n s l a n d  o r  l h e  N o r t h e r n  T e r r l l o r y  ( C I T E S - N o i ,  4 0 6 ,

1 9 8 6 ) .

A L 1  c o u n t r i e s  u s i n g  t h e  U . S .  r

as in Table 2 l isted lhe aane

l b e i .  I a b e l s :

tags slale nore or less

kind of inforoat ion on

T a b l e  2  i

IIFongtllo 0{ U.S. PLTSTIC rAcS

- Abb.eviat lon CITES

- I0S couoLay code

-  S p e c i e s  c o d e ,

i .e.  rNILr for Crocodylus ni lot icus or

rCTn I  fof  l l l iaator dissiasippiensLs

-  I e a r  o f  e x p o r t

-  S e r i a l  i d e n t i f i c a l L o n  n u D b e a

The tags on crocodiLian skins or iginat inS froo South

Afr ican farns do also comply wiLh rrequireoents of the

uniforD oarking sysleior provided for in CITES-Resolut ion

6 . 2 1 .  A s  a d d i t i o n a l  i n f o r D a t i o n  l h e y  s t a t e  l h e  n a n e  o f

the farD and the reSialrat j .on nunber lnhich has been

g i v e n  b y  t h e  C I T E S - S e c r e l a r i a t .

ExistinF oethods of barkioa crocodllian leath€r

Drooucas

As far as lhe author of this report  knors, apart  f roo lhe

oarking sysLerds accepted by lhe responslble nanagel lent



authori t j .es in Auslral ia and in Lhe Federal  RepubLic of

Gernany lhere are no other j .nternat ional oarking syste[ra

for crococl i l ian leather products which comply ui lh CITES

r e g u l a l i o n s .

Finished products f .oo crocodi l ian leather and othei

.ept i le3 can be narked t , . i th an ldent i f ical ion tag thich

i s  a l t a c h e d  t o  l e s s  o b v i o u s  p a r t s  o f  t h e  p r o d u c l '  I f

the ldent i f lcal ion code on the Lag ls checked via a

ceniral  coopuler '  the transi t lon fron lbe narking of lhe

raw oater ial  to l l re oarklnS of t l te f ln ished product iE

e n s u r e d  r i i h  s u f f i c i e n t  r e l i a b l t i t y  ( J e l d e n  i n  p r e s s ) .

Disadvantaae: I t  is necessary and obviously oot lo avold

td chan8e lhe Barklng systen froa tags on lhe skins to

anolher systen i .n order to ensure cont inuous narkinS' I f

the Us-pLasttc tags on the skins redain attached to the

iai f- t i .p unt i l  the skln has been tanned ancl f in lshed then

onLy a snal l  part  of  the skin reoalns unf inished' In

this case ihe Us-tag t , l i l l  onLy be exchanged to another

narking systei i  rben the skj . l t  1s cul  lnto pieces to

D a n u f a c t u r e  a  p a r t i c u l a r  p r o d u c t  I ' i k €  i , e .  h a n d b a g a ,  b e l l s

ancl others.

E lstinE nethods for narkina IlYe crocodlu.ans

Varlous Bel l rods of Earki l r8 l i .ve caocodi l ' ians have been

described 1n lhe past,  Like de!a1 or plast ic narkerE

aitached to taiL or neck scl l tes, EarkinS viLh waler

r e s i s t a n l  c o l , o u r s ,  h o l -  a n d  f r e e z e - b r a n d l n S '  c l i p p i n g  o f

scutes, photoSaaphic docudentat ion or ioPLanlat ion of a



code-nunber bearing !d,crochj.p by rdeans of a disposable

n e e d f e  ( A n o n .  1 9 8 9 ,  H o n e g g e r ,  1 9 7 9 ) .

When Baeater nudbers of l ive crocodi l iaos are intended

to be exported for lhe pet- or ranch i ig- indus try ,  the

adioals shouLd at Lhe latest be narked before lhey are

exported. In oy opinion, the only tHo \rays for doing

lhls are lhe appl icat ion of oetal-oarkeas or the oicro-

chip-aysten.

Metal-Earkers have already proved highly successful  for

l h e  n a r k i n g  o f  s e a  L u r l l e s  ( B a l a z s  &  C i l D a . t i n  1 9 8 5 ) .

Tbese narkers consist  of  a oonrust j .nS netal  str lp,  r{hich

i s  c l o s e d  r i l h  L h e  h e l p  o f  s p e c i a l  p l l e r s  a n d  a  p i n  r h i c h

c;nst i lutes the connexion r i th tbe ani l lat  l issue, A

LeLter-nunber code stat lng al l  infornat ion glven by the

uniforo darkinS systeo or other data nay be stanped

into the oelal  str lp.  Yl lh crocodl les Lhe tal ] .  is

part icularLy sni ted for af f ix lng lhe oarker.

AdvantaSe: l {hen using nonrust lng oater ial  the durabi l l . !y

of lhe narker is very good, and lrhen i t  has been aff ixed

in lhe r lght pLace the . lsk of looslng j . t  is very sDal1.

Disadvantaae: An lnfect ion due to darking the correspond-

ing part  of  the body cannol be excluded; horever,  ni l f r

expert  handl inS the r j .sk of an infect ion ls very srnalf .

The naak nars lhe anioals appearance.

Accordlng lo $,hat re knor Loday, the eicrochip systel l  is

lhe nost universal and reLj.abte oethod for narking t ive



a n l n a L s .

p L a 3 t i c s

h e l p  o f  a

lhe chlp

This incLudes a Dicrochlp edbedded in bio-

H h i c h  i s  i o p l a n ! e d  i n r o  l h e  a n l o a L  w i . t h  L h e

hypoderoj .c needle. The code-nunber contained

c a n  b e  r e c a l l e d  b y  a  r e a d i n g  d e v i c e .

Advantaae: The systeo 1s relal lvely secure against

faLsi f lcat ion. i t  is vel"y durable and doesnrt  haadlcap

or nar lhe aninal as lhe chlp Srows toget l ler with lhe

s u r r o u n d l n S  l j . 3 s u e .

Dj.sadvantage: The reading devlce has onLy a very short

ran8e and the chips aae stiLl '  faj.r ly exPensive (^5'_ US

in  1989 ) .

. Ob-iectives and reouireBents of an unilterr'upted

darkipg syttep

FortunateLy lhe narklng tags and ident l f lcal j 'on systema

used j .n Lhe di f fe.ent count. ies of or j -8i .n are el lher

ic lent ical  or aL leaEt sini . Ia!" '  But what are lhe baslc

reouireDents lo be nel by a Earklng systeb?

In orcier to faci l i taLe coopl iance wl ih Lbe CITES-

reguLat ions the systeo ousl be atandardized.

I t  should be of s lople desj.gn'  pracl icaL, easj .Ly

attachable and re8istrat lon shouLd be poa31b1e.

I l  s h o u l d  b e  e a s y  . o  c o o P r e h e n d -

IBitat ion or faLsi f lcat ion 3hould be as di f f lcul t  as

P o s s i b l e .

As far as oe know today, lhe above Eent ioned requlrenel l ls

a r e  n o s !  t j . k e l y  t o  b e  f u l f l ] f e d  b y  a  p h y s i c a l  b u t  n o !



by a cheoicaf narklng sysleo. With ils g!9:l9glg-gll!39

ranching proposal Faance subnitted a darkinS system on a

chenicaL basls aL Lhe 6th Conference Lo lhe part les in

198? ,  one  o f  t he  reasons  hy  l h ia  p roposa l  had  been

rejected t 'as the unre]. iabl l i ty of lhe chenical earkinS.

The above Dentloned considerations and conEents shor tha!

an unlnteraupted darkin8 syste! could be pul inlo paactice

as  fo l l ows :

1. Hunters and skin Lradeas in the countales of or iSin

shouLd requlre a l i ,cence Sranted by the Sovernoeni.

Tradeas should have to keep an account of lheir  deals.

.  Llcences for hunters coufd be granted on the baaia of

an annual quoLa. Ll ,cences in lhls case shouLd only be

val id for a certaln ! i0e peaiod.

2 .  0 n 1 y  s k i n s  a n d  ] 1 v e  a n i n a l s  o f  a  c e r t a i n  s i z e  c a t e S o r y

shouLd be perDit ted for exPor ' t .

3.  Tags Ehould indl .cate fol lorr ing lnfordat ion:

-  I0S counlry code;

-  S p e c l e s  c o d e ;

-  S e r i a l  i d e n t i f i c a t i o n  n u o b e . ;

-  P r o d u c t i o n  y e a r ;

-  Countales \"ai tb an annual quota systen: the actual

quota and ihe a6tuat nu&ber of the akin should be

s t a t e d ,  e . 8 .  1 0 0 0 / 8 1 1  u o u f d  d e a n  t h a l  a  c o u n t r y  h a s

a n  a n n u a l  q u o t a  o f  1 O O 0  s k i n s  a n d  l h a t  l h e  8 1 1 i h

ski .n iE lntended for exporl ;



D e s c r ' i . p t i o n  o f  p r o d u c t ,  e - g .  f l a n k s ,  b e t f y s k i n ,

h a n d b a g ;

N u o b e r  o f  o f f i c j . a l  i n s p e c L o r ;

Actual s ize of skin or anloal tnt ,ended for export .

4,  For sklns, f lanks etc.  oaLy the ' ,Us-tags' ,  should be

used aa paevious experience has shor{n clear ly !hal

lhese best wi. thstand the strain of cheoical .  ancl

mechanical  pl .ocesEing.

5. ReSular ad hoc-inspect ions of tannerj .es, skin clealers

a n d  h u n t e r s  s h o u l d  b e  c o n d u c E e o .

6. Skins o. l lve anioals intedded for export  shouLd be

inspected pr ior to thei .  export  by an off ic j .al

inspeclor of a wi. ld l i fe conservat lon authoriLy, in

o r d e r  b o  c h e c k  p e . o i . t t e d  e l z e  c a l e g o r l e s ,  t y p e  o f

s p e c i e s  e t c .  A f t e r  t b e  i n s p e c t i o n  o f f l c i a l  i n s p e c t o r s

o a y  a f f i x  a  t a g  a i  t h e  f a r  e n d  o f  t h e  s k i n ,  e . g .  t h e  e n d

of,  lhe !ai l .  The far end ousl be chosen for processinS

7. For aarking l1ve aniEals intended for lhe pet- l racte

or ranching-industay oetal  tags or nicrochips shou].d

be appl ied in a sini lar way as for ski l ls.  An off ic ial

inspector should aff ix the tags at the taj . l  before

e x p o a t .

8. CfTEs-export  docudenLs should noL

p r e v l o u s  i n s p e c t i o n  a n d  D a r k l n g  o f

anloa1s. Ta8 nunber.s should af l rays

be issued v,r i thout

l h e  s k i n s  o r  l i v e

be staled on CIIES-



export-doctrrlrelrts .

9.  Unused lags of a specif i .c year Day nol be uaed the

fol lowln8 year or any other year.  Surplus oarkers eust

be destroyed. The counlry of or igin Dust report  on

the use of Lhe oarkers 1n l ts stat ist ics which are to

be conpl led annual ly.

10. Plast ic lags aff lxed upon the akina have io renain in

p f a c e  u n t i l  p r o d u c t i o n  o f  t h e  f l n i s h e d  p r o d u c !  s t a r t s .

Fu.ther marking of f in ished producls should be carr ied

oul in accoadance wj, lh a systen coaresponding lo the

one appLied in the Federal ,  RepubLic of Ce.dany.

Fi[al codlents

An effect ively worki .ng darkin8 systerd is not only an

execut ive instruoent ni lh in the acope of CITES and j . t

d o e s  n o l  o n l y  h a v e  t o  b e  t h a t .  A s  a  k i n d  o f  a u i h e n l i c i l y -

seal or l rade-nark ! t  could also help lo docuDent the

s e r i o u s n e s s  o f  a  s t a t e ' s  e f f o r t s  t o  a d h e r e  t o  l h e

r e g u l a L i o n s  o f  C I T E S .

CoEpl iance wj. lh a requireEent,  such aa i t  has been put

for i rard by lhe IUCN-Crocodl l .e Special ist  Group, lhal  aLl

crocodi l ian skins movi.ng in l rade ousL be narked wlthout

except ion i rrespecl ive of rhether lhey cone fron ranchinS,

faroin8 or other nanageEenl prolecls,  doesn' l  &ean an

u n j u s i l f i a b l e  b u r d e n  f o r  a  s t a t e g '  e n f o r c e n e n i  b o d i e s .

Proper l racle control .s could even help lo paooote narking

s y s l e n s  ! o  b e c o n e  a  s y m b o L  f o r  q u a l i c y  n o l  o n l y  l n



countr ies of or i81n but also ln consuner

dore effeci ively rorkj .nS oarklnS systeos

c o n s i d e r a b l y ,  l o  e x c L u d e  a l l  L h o s e  s k i n s

l r a d e  w h i c h  a r e  o f  i l L e g a l  o r 1 8 i n .

s ta les .  Fu r ihe r -

con t r l  bu  I  e

f ion inlernaliona.I
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Alligator Farn Designs in !,ouisiana

Ted Joanen and Larry McNease
Iouj.siana Departnent of wiLdl-ife altd Fisheries

crand chenier, Louisiana 7064 3

Introducti.on

The Louisiana Department of, Wildlife and Fisheries regiulates

all,igator faroing under Title 56, revLsed 19a9 edj.tion, a1on9 with

CoEDission rules and regulations. previous attenptg at alligator

faming consisted of housing young alligators in outside pens.

Grorrth rates were sporadic and in nost cases these pens uere

overstocked. Size classes lrere uixed and oftentimes, fi.ghting and

cannlbalisn resulted. Overal-L, growth lras onLy slightly increased

as caDpared to nild aLLigator gro!.!h. Uortality anongst hatching

year young lrere usuall.y quite high, and as a resul.t, none of these

earller farns vere considered profitalle. fhe [ajority failed to

deuonstrate that alligators could be raised coDmercially in

captivity and therefore soon lrent out of business,

Temperature is an inportant factor governj.ng growth and j,t

varies considerabLy throughout the range of the aLLigator. In

southern Louisj,ana, Chabreck and Joanen (L979, reported

approxinately seven Eloiring Eonths per year for iDDature alligators

and Joanen and ltcNeaee (1971) reported sinitar gro!.th periods for

adults. Coul-son et aL. (19?3) demonstrated that under l-aboratory

conditions, alligators did not initiate feeding activities at

teoperatures belo!, 72o F. It !,ras not untiL the advancenent of

controLl-ed environnental. chaDber culture (Coulson, et aI. 1973)

that alligator farning began to denonstrate itself as an

econonlcal,l,y sound businesr venEure.



Experinental Desiqns

CouLsonrs 1973 studies denonstrated captive reared alligators

fron heated environnent had a superj.or body condition to vild

a]l-igators (they vere 10* heavier per given length) and rere tnice

the lenEth of !,r11d alliEators of the same aEe. Joanen and llcNease

(1976) reported all,igators fed a ground fish diet rhile in

controLl-ed chanbers naintained at 82o to 85o F converted 49.58 of

the food consumed (dry weight) into body nass over a 33-nonth

period. Afte! 26 nonths of intensive feeding. fenales averaged

42.7 Lbs. and lrere 5r3( vhil-e tlales rrere 56.5 lbs. and 5r5nrr L0*

of the al-ligators neasuled lrere rore than 6' . In lruisiana, growth

rates under naturaL conditj.ons lroul.d requj.re at least 4-5 years for

an alLigator to react' 5r in length (Chabreck and Joanen 1979).

}|artality under enviroruental chaDber culture ltas found to be

quite low. survivaL rates fron hatchinE to the end of lhe third

year averaged 95* (Joanen and UcNease 1976).

The advantages of using the heated gron out systet0 as conpared

to natural ponds \rere docurnented as increased food conversion

rates, growth, and survivabiLity. This all.owed the faraer to

prgduce a narketable si.ze anira]-, 4-I/2 to 5' lonE, in leEs than

t!,ro years. As a result of these gtudies, the Louisiana Departnent

of wildlife and Fisheri.es Dandates the use of controlled

environmental, chaDbers on al,l far[s for housj.ng aninalg up tg 4l

in lengrlh. These grolr-out sheds. according to Louisiana

regulationg, lugt be capable of naintaininq a constant miniDun



tenperature of A5o F.

Consideralle resources have been invested by the Louisiana

DepartDent of wildLife and FisherieE in an extenslve resealch

progran ained at establishing the feasibility of raising alLigators

j.n captivj.ty for contlergial and conservation purposes. I{olrever,

the lack of source for suitable farn gtock hag severely linited

the expansl,on of all,iqator faming operations in the ltnj.ted states.

The Louj.siana DepartDent of Wtldl.ife and Fisherles reaLized this

need and has provided stock off state-owned lands since 19?7.

Faners !re!e gLven hatchlings annually until their breeding stock

became sexually nature and capabl.e of producing the nunber of young

requiled to becone self-sustaiting. However, the state sponsored

hatchling supplenent prograr has not satisfied the denand for ne!,

far[ exf,ansion i.n Louisiana. As a result, allj.gator egg

collectiong frou private 1and9 ( ranching) lrere a]lolred for the

first tiDe in 19ad. the total- nuDber of farns in LouiEialta

expanded frou 15 in 1985 to over 85 in 1989. Expansi.on continues

and the totaL nulber of fatxs in Louisiana lrill reach 1oo i.n 1990.

Operational Desidn

As a result of the license requi.renents, callinq for the use

of qontroLled enviroruentaL chaDbers by Louisiana fartners, tvo

basj.c shed degi.g:ns have evolved. The most conmonly built shed

consigts of singl.e layered concr€te vats, encl.osed lrlth netal sides

and roof. the shed is wel-l j.nsulated and heated by t!.o sources.

One source of heat i9 throqgh lrater piping in the concrete f]oor



spaced approxj.nateLy 2 ' apar! and running the entire Lengrth of the

buil.ding. A hot water heater furnishes the heat source and is

controll.ed by therDostats. The second source of heat cor0es rrhen

the vats ale cleaned and refilled with irater. Ileaters furnish

inconing hot water nixed sith tap water and enter the tanls at

approxiDately 89o F. This :0aj.ntains constant tenperature vithin

the Ehed on a daiLy basis. This lethod prevents the tenperature

lag created by fiLling r,ith tap lrater. This fill water heat source

is used only once a day when !he tanks are refilled.

Each shed is constructed lrith a center rraLklray vhich affords

easy access to a series of concrete vats on either side. Feeding

platforr0s for each pen are accessed lhlough doonrays adjacent to

the center !ralk!.ay. Crated drains extend the entire length of the

building and are controlled by a connon value, The drains are set

usual,ly in the center of €ach pen. Each vat has rounded cornerE,

thus preventing pile-ups and drovnj.ngs which [ight othenrise occur

during the refilling process. pile-up and drowning has been

denonstrated to occur lore often in the hatching year class than

in any other aqte group.

the second nost colulonLy used desigm is the stacked fibergJ-ass

trays concept. Several farners have used thig space saving j.dea

and [ay have as lrrny as four ].eve1E of fiberglase trays in a single

shed. Heating is accoDplished as descrj.bed eallier for tlte single

layer shed. Feeding and cleaning the upper leve1 trays are done

by the uEe of, Ladders. Exhaust fans are used by the attendants

vhen they spend extended periods of tine in the sheds such as



during the cleaning process.

The rra119 and roof Day be i.nsulated fleezer panels purchased

fron nanufacturer and delivered to the sj.te. Usually these

buildings ale erected by the nanufacturer on a conclete s1ab. The

slab is constructed with the continuous ryater piping i.nbedded in

the concrete and spaced approxinately 2' apart. T'he nater piping

extends the entj-re length of the concrete slab and riLl later

provide the Bajor heat source far the building. The botton ro!, of

tanks are constructed of concrete and the upper conpattnents

consist of fiberqLass trays with approxiroately 3, of spacing

betlreen trays. ApproxiDately 258 of the fans in Louj.siana are

uEing the gtac*ed concept.

Waste Water Discharde

All lraEte water discharge is su.bj ect to regul-atj.ons of the

Louisiana Departlent of Envilonmentat eual.ity. Regul-atj,ons for

disposaL of waste lrater fron alLigator faming and processing

facil,ities is subj ect to the Louisiana Water Control Law (parE of

the Iruisiana EnvironDentaL Quality Act. I,.R.S. 30:1O5L et seq) and

requires at Dinj.nuu the use of a series af axidation ponds. These

ponds are congtructed in accordance r,ith gtate regulations and tbe

size and nunber of ponds required depends upon the size of the farn

cul.ture and processing facility.

Sunnarv

The developnent of, the heated shed concept along lrith q'ild egg

col.l.ections have been the catalygt that sparked alligator

faroing/ranching into a nulti-lilLion dollar agri-business j-n the

273



State of Louisiana. Culture in heated sheds has taken a relatively

slow grolring aninal and produced a uarketable size all,igator in

1e6s than tno years lrith niniruo nortality. Al.though shed desigtrr

llay vary sornerrhat. the connon denoninator that all alligator

far[ers Dust have is a source of reliable heat, produced at a

relative cheap cost. As alligator farn expansj.on continueE, ne!,

and cheaper sources of heat lrilL be developed in keepi.ng lrlth the

deuand of this fledgling industry.
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llistori.cal PersEec*.ive

According to Stevenson (190a), the aLlj.gator has been in

coumercial trade since 1800, Audubon (1827) reported all. igators

ta be very abundant in the Mississi.ppi and Red Rivers of Louisiana

and nany thousands vere killed for articles of trade. Ite stated
rrthe dj.scov€ry that the skj.ns !,re!e not suff,icientty fir[ and close

grained to prevent lrater passage put a stop to the generaL

destruction of al-Ligators, the effect of rdhich had already becone

very apparentrr. Audubon (1822) f,urther stated 'ras !,rater LeveLE

receded aLligators conqregate into the deepest hale i.n vast nunbers

and to this day, in such places are shat for the sake of their oj.l,

norr qged for greasing the lachinery af EteaD engines and cotton

oil-ls. The alLigators ale caught frequently in nets by f,ishernan,

also Negroes kill, then dqrinq the autunn perj.od as the all.lgator

Leaves the lake to seek !,rinter quarters'r. Accordj-ng to Stevenson

(1904), alllgator skins becaDe sotlelrhat fashionab]-e in about 1855

but for only a short period, The denand ended af,ter a fe!, thousand

Ekins lrere shipped frou the culf states. Alligator skins !,rere used

extensively duling the Civil war (1960-1865) l,ith uany thousands

of aLligators being kil-led to supply shoe leather. Shortly after

n6



the Civil l{ar when free coDnelce i.n shoe naterial was regtored, the

all igator vas again Left alone for a brief period.

Stevenson (1904) related that in 1870 rra large demand r,as soon

created resulting in the glaughter of nany thousands o! anilaLs

each year, giving enplolment to hundreds of, Den. The denand soon

exceeded the productive capacity of the United States and a large

nqD.ber af skinE were iuported fro8 ltexico and Central Amelica. A9

a resuLt of the larqe de[and for allj.gator skins. initation

alLj.gator leather l{as filst prepared in large quantities,

principal-ly froD sheep skl-n or fro[ colrhides and ambossed ui.th the

characteristic alLigator [arkings by passing the skins betlreen tlro

rol,Iers. Dqring 1869-70, the aLl-igator roEe to the top of the

fashion scaLe of, alL leathers.

SDith (1893) estinated that no less than 2-1,/2 l i l l ion

alligators were kil,led in Florida betveen 1800 and 1893. A good

larket was developed for alLigator skins about 1870 and as late as

1902 the output of the U. S. tanneries rras approxinatefy 280,000

skins annualLy vith about half of these being furnished froro Mexico

and centrat America. At that tine, it l'as estinated that Florida

supplied 22* ard Louisiana 20* of the total nunber of skins used

in the It.s.A each year.

Ucllhenny (1935) estiDated that 3 to 3-L/2 uillion nere

harvested in LouiEiara between 18ao and 1933. KeLlogg (1929)

reported approxiuately 10,000 skins per year vere taken in ceorgia

between 1922 and 1926. He furlher etated that as a result of the

drought conditions that existed in Louisi.ana in L924 and 1925,



unusualLy large nurbers of s*ins vere taken. In 1925 and 1926,

21,885 and 36,041 skins lrere taken reEpectively in Louisiana.

Louisiana severance tax records show 414.126 s*ins sold betrreen

1.939 and 1960, sith the najority (57*) being taken betveen 1945 and

Prior to the 1960's, size Litlits l,ere not inposed on

toulsianars alligator harvests and aII si.ze classes 2r and gireater

lrere j.ncluded. No [atter hon large a skj-n !ras, the hunter vas paid

for a naxi[um skin length of 8r for a LOt, L2t, or 14' skin; he

recej.ved the sale a[ount of noney as he did for an 8' skin (Arthur

1928). Louisiana Departnent of conservation records j.ndicate that

the 1943-44 season lras the first year all.igato! skins 10' and above

ltere recorded. It is beLieved that durinq the 1943 season, slins

!te!e f,irst bought on a per foot of length and a grading systen

sinila! to that uEed today rraE j.ntroduced,

As ttle alligator popul-ation declined in the early 195ors,

tannerg developed new narkets for sDall. skins. A trenendons

interest was generated by ;tapanese narketg for hornback alLiqator

skins (2-3r size class). Buyers encaqraged hunters to take snaLl

skins in order to fill the deDands uhich no Longer lrere being Det

by the decLining population of larger sized anirals. This narket

r'ras short-Lived and j.n 1962, Louisiana Departuent of Wildlife and

Flsheries c]osed j.ts season to the takj.ng of all.igators and beEan

a concentrated effort to tlanage thi.9 valuable resource. Othe!

states soon folLowed and the alLigator was given full protection

withl.n its raDge.



Curlent Allidator Harvest

The Iouisiana wildlife and Fisheries coDnissj.on reopened the

altigator season in 1972 and lras confined- to one Parish in

soqthwestern Louisiana which according to the aerial surveyg,

housed the largest Eegment of the coastaL narsh alligator

population. The hunt area rlae gradually expanded unti.I 1981, when

the season rtas opened stateltlde.

Betrreen 1972 and L9A9, 229,592 all-igators were taken in the

state hunt (Figure 1). The targest alllgator popul-ation occurs in

the lolrer third of the state (about 85* of the total) and Dost of

the hunters are in that zone, and tlrerefore accounted for about 91:

of the kilt. wil-d skin prices varied fron u. s. 97,88/foot in 1975

to a high of U. s. Sso.oolfoot in 1989 (Fiqure 2). Prices paid for

FlorLda and texag gkins were very si!0ilar to those sho\tn j-n Figure

2. Factors influencing prices rrere 3 the denand for skinst

international prohibitions of foreigm cotnnerce; and inflation or

devaluatl,on of American qurrency. The average size of aniDals

taken durinq the 16 years of harvestinE in LouiEiana has reDained

fairLy congtant froD year to year. The avelage of all skj-ns

neaeured (N = 229,592) uas 7.02r rith a range of 3r to 14r. Of the

gl<inE taken, 81* ltere between 5r and 8r.

Farn raised skins dj.d not enter the Louisiana program until

1972. Tbat year 35 farn raj.sed skins were sol.d. The average size

of al-1 farn raised skl-Ds Deasured (Figrrre 1t N = 69,944, rtas 4.41

vith a range af 2t to 7l ltost of the Louisi.ana farn raised

al:.igatars reach narketable size j.n less than tvo years of age.



Louisiana r s 1989 farr0 production is estlnated at 50,OOO skins,

along with a 25,000 wild skin halvest. The state's harvest fron

both farD and lrild amounted La 772 of the united States alligator

skin productian. The econonic value of the lril.d and far! harvest

to the state aDounts to about S18 uil-llon annuaLly. France, Ital,y,

and Japan continue ta be the tlaj or tannl-ng countries purchasing the

Louj.siana sxinE. of the 26,799 farned skins soLd in 198g, France

tanners purchased 698, .Iapanese tanners 15t, ItaLian tanners 8t,

and S ingapore tanneries 7t.

There are culrentLy 92 Licensed alligator fart[s/ranches in

Louisiana. Statenide far[ inventary presently anounts to

approxirateLy 223.OOO a]ligatars. SixEeen farns have been in

buEiness long enough to establish breedinE facil-ities and

approxir0ateLy 2,123 breeders are being lai.ntained.

touisiana alligator farn inventory expanded trerendously

duling 1989 as a resuLt of an aggressive faln gtock coll-ection

prograDr utilizing wild produced eggs and hatchl.ing al.ligators.

During the sunner of 1989. approxiDately 182.671 eggs and 1.351

hatchlng yea! yoqng alLigators wele collected on privateLy olrned

wetl.ands. The egg coll-ection prograu produced a total of 143,090

young for a 784 hatching sqccess. These eggs and younE lrere

collected over 1.84 rdllion acres of coastal narsh, swanp and lakes

throughout Louisiana. During 1999, A,462 3t-4t all igators lrere

released bact( into the wil.d as coDpensatian for the collection

procedure. Fl,orj.da's farn praduction gradually j.ncreased froD

3,921 sk ins  in  1985 to  16 ,385 ln  1989.



All-lgator hide production in other states such as Texas and

South carolina is expected to increase in the near future (table

1). Our best estiDates of florida's farn inventory a[ourts to

approxiroately 92,000 al.l igators in captivj.ty. Fifteen of the

Largest farDs in Florida naintain sizealrle nrrt[bers of alll,gators,

rangj,ng fro! 5,000 to 10,000 aninals. Florlda captive breeding

alligators nu8ber sllghtly over 5,700 anirals. and produced

approxiDateLy 15,000 hatchlings last year. IpuiEianars relatjvely

young breeding herd nutlbers over 1,1OO adult feDaleg and produced

4,400 hatchlings in 1989, vhich aDounted to slightly less than 3t

of Iouisl,ana'9 annual production.

Iouisiana vill continue to be the lead state in productj.on of

alligator sklns both f,roD the !,i1d harvest and fror farns.

Predlcatione indicat€ Louj.siana wil] produce approxj.nately 1OO, OOo

farttr skins in ,.995 along vith a nild harvest of appraxinately

25,000. f lorida predicates a harvest of apprexinately 46,OOO farn

sl<j.ns along lrith a vlld harvest of approxinately 12,OOO skins

annually (Table 1). Production fron the states of Texas and South

Carol-ina cor.bined vlll renain beLow 5,OOO skins.
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Conparative Growth Rates of younq All.iqators
Utiuzing Rations of plant and/or 

-AniDaI: 
origin

David R. Rercheval
Deparlllent Head. Agricultural Sclences

Eouston Colmunity College
5514 Clara

Hguston, Texas 72041

perry L. Llttle
Divislon of Agricultulal Sciences

P.O. Box 2O88-SHSU
Euntsvil le, Texae 22341

Abstraet

_ _ .Data lras -coDlri l€d on 103 hatchling and yearlinq
alL j.gators (All idator Dississipbiensi6) for- approxinately A
nonths to conpale their growth rateg vhen fed rations of
either pLant, aniral, or pl,ant and anirat protein origin.
The rations consisted of dry ueal ingreai,ents lrithout the
additlon of any tlt)e of ground neat.

, - Although aLl alligators greir irithout any evident il-l
€ffects, those fed the coDbination diet eicel1ed. The
reaearch also indicated that taurine was not critical, to the
all-igatorsr diet at soong/kq of ration.

Pulpose

The purpaEes of this regearch project nere to deternine
the f,ollowlng reLated to All ioatoi rississlppiensis: (1)
g9Tp?re. the_ gro$.ch and devetopnent rate -f afrigatdrS
(Al.]iqg!9l--uiEgissipp;i€!819 fed iations colrposed of prorern
froD different origins, (2) Observe differences, if any, u
growth rates of alligators fed a plant protein fornut a ifiere
caurule (beta amlno ethane gulfonate) lras added to the
ration, (3) Evaluate the effectiveness of a ration conbinino
protein sourceg fro[ plant and ani[al origins as conpared t5
a ratlon consisting.soLely of either plan! or aninal- protein
orlgrn, -(4) DeterDine any feeding probleDs o! advantaqes
created .!y uglr,tg. a dty nilL t)tre ration for the project
r'tithout the addition of ground n-it.

Method and Uaterials

Tlte research vag conducted util,izing alligators in 2
different.aqe groups. Each age group was divided evenLy and
randonly _ Lnto one (1) of fo\rr (4) cha:nbers for the project.
lhe chaDbers were 8r wide by 161 1on9 lrith 2r sidewalls
enclosed Uj.th putltood sides and a concrete floor. There
ltere approxinatel.y 5-10 cu. of 31 degrees C. lrater covering
251 of the floor area. The water tenperature sas controLlea
n1th an in-line heating systen and hot water heaters. This
arrangenent aided in keeping the alligators' uetaboLisn at a



rate sufficient to allow theu continued gro\r'!h thloughout
the experiment.

The alligators in chauber 1of each aqe giroup were fed a
ration utilizing protein of plant and ani[al origin.

Those in chanber 2 were fed a plant protein ration.
charber 3 was the control group lrith a ratj.on of aniual-

protej.n origin.
Chanber 4 was fed a ratlon of plant origln protein + 500

ng of taurine/kg of ration ( BloKyova Inc.. 1987).
Alt ratlonE contained an equal supplenent of vLtanins.

uineralg and EaIt. water iras Ad Libitu[ Eince lt i9 readj-ly
avaiLable in each chaEber.

A dry Deal tlrpe fornula (Tables Ix-xII) was Dixed with
lrater at approxlnately a 50t ratio creating a dough-Iike
nags. There was no neat added to any af the rationg.

Th€ alliEators vere f,ed every other day. After the
aLligators had been gLven an opportunity to eat all they
lranted rrithin a one-hour perlod, any excess food lras re[oved
and treighed. the pens were nashed dovn and refllled lrith
fresh gart! ltater.

All charlbels and equipDent lrere ln place in a netal
bulldlng at the AgricuLturaL science center of sam llouston
state gniversity.

Resrtlls
Tlte four (4) study gloups of All ioator misslssipoiensis

ln each of the tvo (2) age brackets vere observed and data
coDpiLed for the perj.od beginning in June, 1988 for the
yearl,ing alligators and in NoveDber, :,988 for the hatchlings
(Table I-vuI). The research was coDpleted in Jure ' 1989.
Based on weights, body lenqth and heart gj.rth Deasurenents
ta*en thloughout the project, the data confirned that
alligatorE car qroU and be [aLntained on a ration of plant
protein orlgin. Ilo{ever, substantially nore growt}t ltas
noted for those groups of alLigators fed rations utilizing a
coDbination of pLant and aniual, protein or 31Dp1y an anj.$aL
protein ratian ( Figures 1-8).

In the plant f,onuLa where 500 ![g of taurine \tas added
per kg of ratlon no gubstantial dl-fference in those animals
aE conpaled to the other group being fed the sane plant
protein without taqrine lras noted (Table xII; Table I1' Iv'

When coDparing the growlh rateg of those gEoups being
fed either an anLual protein or a coD.binatlon plant/aninal
ration, those being fed the Latter sholted the [ost grov'ch
lrith one notable exception. During the first phase of the
experirDent, the yearting alligatars on the animal protein
ration shorred a higher groltth rate than those on the
corbj-nation dj.et. Fron the second lteigtr p€riod on', the
aniDals on the conbination diet exceLl-ed.

AI1 rations ltere ttlthln .06* in crude protein content.
A large anount of AlphaceL eas used in the aninaL protein
ration to hold dot'n the protein level-. There is not

al



sufficlent inforratlon to deternine if this was a
contributing f,actor to the growth rate being sllghtly loirer
for the all,igators on th€ aniDaL protein ration as conpared
to those on the plant/aniDal conbinatlon ration.

Arother si.tuation occurred that shoul-d be notad. During
a period fro! late lloveDber, 1988 to January, 1989, sone of
the alligatorg dj.ed due to rreather related stress as wag
confiroed by the Diagnostic Laboratory at lexas A & t{
University. Ttre highest losaes ocqurred in the yearLing
aLligators on the co!.binatlon diet. Of the seven (?) that
dled, flve (5) sere yearlings on the coDbinatlon diet, one
(1) ras a yearling on the aniual- diet and one (1) vas a
hatchLing on the aniDal diet. During this period, outside
teupelatureE feLl sha4rly and it is our feeling that we Lost
lore yealling all,iEators b€caqae th€y couLd not get into the
varn lrater aE easily as the hatchlings thus forcing theD to
retlaln on the cold concrete floor of the chanber. This
Probl-eu was apparentl-y resolved ihen an overhead heating
systeD lras installed. This left less aniDaLs j.n the chanber
utilizing the corbination plant/aniral diet. we cannot
confln nor deny that thj.B affected the fj.nal- results on th€
yearllng alligators. but because of the final resuLts oD the
hatchling group it did not app€ar to be a significant
!actor,

On several ocsagiong, it was noted that the alligators
would temporarlLy Etop eating. This s€eued to occur any
tj-ne thei! pattern nas di.sturbed by handlj.ng then or i.f
there was excessive noise such as groups visiting. the
facj,lity ar aowers outside the building. AlL groups of
aniuals seened to reEpond fairly unifornly to these
nui.sances.

Another qonsideration during this project vas using the
proper balance of anino acids in each of the rations. Where
possible like ingredients were used to assure as uuch
confonity as possible. We f,elt confortable fron previous
reEearch (Staton, 1986, 1987) that adequate anounts of each
of tlte aDino acid groups lrere present in aLl rations (Tables
xrrr-xv) .

Throuqhout the research, ve vere plagmed by one
recurrl,ng probLe! related to feeding. Al,though the rations
seeD to tleet the nutritional needs of the subject alligators
and were appalently palatable, a Eatisfactory for[ for
feeding the rations nas never j-dentified. A high wasta
factor rras evidenced each tj.ne we fashed the pens out after
feeding, parlicuLarly ln the pLant rations. This created a
prehenEion probl,eu lrhich lrould obvLously affect the aninalst
growttr rate. Future regearch !ril1 need to address the
econonic feaslbiLity of developing sone type of cube or
biscult lrhj,ch the gators can readiLy grab and then retain
lrhen novj.ng into the lrater.
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TABLE IX PIANI / ANIIiIAIJ PROTEIN RATION
CHAMBER *1

tcrude
Protein per
IngredLent

t Used
In Ration

t Protein
in t{ationIngredient

Soybean Meal !.8.0O*

F ish  Uea l  12 .50*

Bl.ood UeaI 12, OOt

Corn Gluten MeaI 5.00*

Dis t i l l -e r ' s  So1ub les  38 .0O*

Wheat Shorts 1.00*

Yeast  1 .  00+

DexErin 1.00i

Fat  5 .  oo*

Uineral- ul,x 2.33*,

Di-CaL-PhoE 2.33*

Sa l t  0 .34*

vitanin Pre-uix 1,508

TOTAI,S 100.  003

66 i

84*

85t

50 t

262

1st

40*

11 .  88

10 .50

3 ,00

o .  1 ,5

0 .40

46 .  01
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TABI,E X

* crude
Protein per fngredient
Ingredient

PIANT PROTEIN RATION
CEAMBER #2

Used
Ration

38 .0 *

16 .  0 *

21 .5 \

8 .58

1 .  0 i

6 .0?

2,  s t

2 .33*

2 .332

0 .34 t

1 .5 t

100&

n
In

of Protein
In Ration

65t

38*

50t

262

15*

Soybean Ueal

sun Floner l,teal

Corn Gluten Uea]

Disti l lers Solubles

wheat Shorts

Dextrin

PouLtry oll Fat

Jones l'{ineral Uix

Di-cal Phos

Salt

vi.tanins Pre-uix

TOTAI,S

24 .702

6 .  08 t

12 .90 t

2 .2 r2

0 .  15*

46 .O42

3()6



TABI,E XI ANTUAIJ PROIETN R"ATTON
cltAl.{BER * 3

t Crude
Protein per
Ingredient

80*

70t

85 i

84*

Ingredient 1n
* Of Protein

In Ration

2L .7  0

Feather Uea]

Poultry By-Prod

BLood UeaI

Fish Meal

Alphacel

Dextrin

Poul-try oil- (fat)

Jones l.lineral ltix

Di Cal Phos

vitanin Pre-Uix

TOTAIls

Used
Ration

14.00 t

31 .  OOt

7 .502

8 .  Oot

25 .  00*

3  .00 t

5 .  004

2 .332

2 .33 i

o .348

100 .  008 45 .  9953

TI



TABLE XII PI]ANT PROTEIN
C}IAMBER #4

RAlION TAI'RINE

* crude
Protein per
Ingredient

658

38*

60*

26+

15*

Used
Rati,on

* Of Protein
In Ratlon

*
InIngredj.ent

Soybean !tea1

Sun Florrer t{eal

Corn Cluten l.leal

Disti lLers solubl,es

litreat Shorts

Dextri.n

Poultry o j.I Fat

Jones Mineral, Uix

Di-cal Phos

salt

Vitamins Pre-uix

TOTAI,s

38 .  O*

16 .  O*

21 .5 t

8 .5 t

1 .0 t

5 .  O i

2 .58

2 .333

2 .332

0 .34&

==' ' : :=:

100*

24 .70*

6 .  08 *

L2 .902

2.2L+

0 .  15 *

46 .  043

NOTE 3 59 Per 10,OO09. of ration have
been added to this foroula.

3@



TABLE XIII: AUTNo ACID CoNTENT
AS I OF PROTEIN

PIANT PROTEIN RATIONS

R,ATION IS 46.048 PROTEIN

Amino Acid

Uethionine

cystine

Lysine

TrlTttopbane

Threoni.ne

lsoleucine

Eistidine

valine

Leuci.ne

A!9i.nine

Phenylalanilte

Glycine

f of, Ration = * of, Protein

. 534

.996

4 .657

=  2 .313

=  1 .  606

=  I . 377

=  3 ,948

=  2 .153

=  2 .545

=  5 ,049

=  6 .7  44

=  4 .2a9

#



IABLE XIV A}.{INO ACID CONTENT
A.s T OF PROTEIN

ANII{AIJ PROTEIN RATION

RATION TS 45.99* PROTEIN

AlLno Acid * of Ration = * of Protein

ltethi.onine

cystine

Lys ine

Trlrptophane

Ahreoni.ne

fsoleucine

Eistidine

valine

teuclne

Arginj.ne

Phenylalanine

clycj.ne

=  o .778

=  4 .944

=  o ,78  0

=  3 .6L8

=  4 .327

=  5 .080

=  7 .090

=  3 .611

=  6 .243

o.358

2 .L97

2 .294

1 .664

L .990

2 .590
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TABI,E XV AUINO ACID CONTEN!
AS 3 OF PROTEIN

PI,ANT / ANI}{AL PROTEIN RATION

FATION IS 46. GlT PROTEIN

Anino Acid t of Ration = * of Plotein

Uethionine

Cystine

Lysine

tryptophane

Threonine

Isoleucine

Eistidine

valine

Leucine

Arginine

Phenylalanine

cLycine

.648

-  364

2 .00

4 .562

2 .642

2 .440

2 .524

1 .  408

7 .033

o .79L

4 .240

3 .457

4 .346

5 .742

5 .303

5 .494
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BACKGROIJND

_ Honduras (112!088 tE1 ii thc sccodd largcst C€atral A.nc.icat lation (after ldcaragua).
Thc cou ry is dominatcd by a mouataiaous ceatral region with rugged pcals that reach almmt 3,OOO
E ir altitude, EJcelsive lowlard regionr arc fouad along tf,e 6.14 km loag Caribbeaa coast ia tle oorth
ard a smalle. amount of coastal w€tlards are locatcd i! tic Gulf of Fons€ca in thc south- A.lonq the
uorth coast, E'etlands habitats arc gerc.ally restriated to ratler rarrow coaatal lowlaads aad riir
valeyr, cspe.ialy i! thc northwestem aad oorth-ccDtral.€gioa Thc greatest anouat ofc,rtlalds
habitats is associated *ith a hoad aluvial plai4 ap!'roimately 65 tm wide! id thc oorthea6tcrtr Dan of
Hondlrrrs that a*ctrds 360 lm aloag tlc coasf bfo eartern Ncaragua. TLic region, called I:
Mo6quitia aftet thc Mo6quno Iadiaas qho iolabif ttc rcgion, contabs cxcorirc lowJyiag savaaaa aad
coastal x,€tlan& babitab ad i! corfituous sith tic cast€rn Mtca'aguat lowlads ("t6 p-t of
Mocquitia). Tto daio.tty of ttis rcgioa is locafcd il thc deperhcDr of cracias a Dioa, contaiairg
apFro'imatdy m% d.6e l{oldurar te.dtory. It i5 ttc least dcvclopcd part of thc couttry.

_ - Ilonqrar Las tx,o nativc spccies of crocodiliau; thc Ancdca'r.rocodile (Cacodyhu oan:6)
and thc Cc ralAmericar cail',,a (Cabn@, crao.fifut crriryrri'a). Ttc crocodile is a lat8E spccies
(addt dal€s reacl lengths of3j-5 Eeters) that day bc found ir eit[er freshwater or bm&ish water
habitats ir co.stal bgoons and rircrs aLoig both thc ro.thcm ard southem coasts of HoudEas. The
CerFal Americ.tr caiman is a smallc. spccies, addt Eal€s reach leryths of 2-2j mcters (Alydrcz del
Toro 1974), that ir follnd Fimipaly i! ftashwatcr darsh or $vadp habitat!, although ir also eaten
btacLirh yatcr. Pa6t conicrcial huntiDg ofcrocodiliala i! Honduras cotrce ratcd od th€ cf,ocodiles
bccause its hide is oorc valuablc tta! that of thc ciiDa.. Hultirg in Hord[as, as vell a6 throughout
the .arge of tfc specieq sovcrcly reduccd populatiotr lewlr atrd warrantcd ioclusioa of thc AEericatr
crocodilc od thc CITES Apf'cdir I l&t of .Ddangcrcd sFcics i! th€ Eid-l9?(ys (Kir& CaDpbeL ard
Molcr 19E2). Owitrg to tic l6s hteDsir& hudiDg prcisurg as w€[ a.s their ability to rcproduce at a
smallcr sizc aad tleir ccological adaptability, Cairn qa crwodihts has reElained rclative! numcrous in
nany parts of its .ange (16!9 1989), induding the coastat lowlaads of Honduas.

Apparcdy during thc lattcr part of tf,c 1y70's ard the early 198Os, tte Earket for crocodilc
stitrs i! llondulas de.lidcd grcatly. Thc rcason for tbb was twofol4 6rst, tf,e crocodilcs b€caEe so
scarcc tbat it c/a6 difiqtt to huDt tiem for a livitr& aad sctoad, iacreased rcstrictiols ol iaternational
tsadc ia cldatrgered spccies madc tic sale of ciocodile hides norc diffic1rit.

Hondlras is Eying to develop prograDs for the sustaiaed utilizatior of wild populationr of
CeoFal Amcricaa o;n.n.. Io addition, iD the p.ivatc sccto. therc ir clrsiderabl€ inicrest in farn;ac
the Adcrica! cocodilJ, sidcc it Foduc6 a sor! valuabl€ bidc. Tte crocodile rcmaim eadaagcrcd
tbrowhout dost ofits.argEr ilcluding Hoodurar, and retaiDr anApFsdix I listitrg od CITES. Due to
its largcf, siza ald dchFn scnEl Dratudty, tlc Accirs nay bc less rasilicnt to dirert harvcstiog froo
thc $ild thar arc thc sEallcr c-ih,n O&cr Etioas in lati! Amcrica are acirely nanaging tteir
caimar populaaiotrs, but lloDduras ii a tcst cas€ for the dcvclopo€nt of thc firsr viablc n-anagemenr
program for a tlue crocodib in tf,cAEcrica& No strc! program curreatly cxists. Ifttc program js
sucrcssftl it could scrvc as a modcl for similar cocodilc colservation/da.nagedaDt p.ogram! in other
patts of C€|rbal ad South AEcrica"

Os/ing to thc idportance oftLr Hotrduran lrojed it termr ofcooser tion, the oanagelnent
prograD itr Horduas oult bc &velopcd carcfully aad with a 6rm sciet fig as w€U as sociocconomiq
fourddio!. An adcquatc urdcrstatditg of thc cutr€lrt $anls ard ecotogr of thc *ild populations is
esscntial fo. planniDg any wildlifc oaoagcoeat prograD. Thc auney rcsul8 reportcd b€low arc an
iaportant 6rst stap towards oceting thc scientific prcrcquisitcs for developiag i
co$€rtaation/Eanag€ocDt lrografi .

BcfoE atry EanageEeDt program cai be iEplcEcrtc4 data dust bc colectcd on tlc current
statu and di6iribution of thc spccias to bc cxploitc4 as wcll as maiagemenf rclatcd aspc(ts of its
ccolos'. Artid.6 w 2a and 3 of CITES rcquirc thar thc Scidtfic Aurhority i! cach p.rty ration shall
EoDitor ttc issuance of cqort pcmits fo. wildlifc spccic,s to iNurc that axpo.tation will not be
dctrim€ltal to thc survival oftf,c wild pop!.latiom ofthat specie& Thc Scientifrc Autlo.ity caDnot
mal(c sucL a dctcr|nidation without data o|t thc stat!6 aad distribution of tf,c soccie,s b thc *itd"
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Hotrduras is tic 6lst nation iD Canatal AEcrica to iniliatc a rcgional survcy in coopcratio!
with CIfES. T*o typ.6 of EaDagcEcdt FograEs a.c currcntly urdci corsidcration in HoDduras:

. dire{t haflest of ain"n from thc vil4 and
r s|llaaidcd utilization of crocodilcs though htuitrg or rarchiDgl

Tarrrirgf rc4drca thc maintcnaacc of a captil€ stocl ofbrccdiDg 'nin.l. to producc cggs ard
youDg srhid arc rcaied h captivity to codicrcial daughte. sizc" Thc husbadry ured Eust bc capable
ofrcliablyprofucing&gc&ationi!captivity.'Rarchirgli.volwstlchar'/rstofcggsorhatciliog
from t[e wild for rcariry h captivitt to coomcrcid sizc" Rsnchiry cannot bc sustai!€d unl€ss tho wild
popdation arld irs habitat i! protc.tcd in ordrr to Foducc thr cgg! and tatctlirg! necncd by thc rancb"
Rarching ofAppcndh I 6F.ica is rot all@/cd undlr CITES. Thcrctorc, bcfo& Ctocodlllls acunlt an
bc ralcf,c4 a scrica of co@Ey-\ridc sui/ry6 *ould haw to dcEolsEafc that tbc *ild populatiotr is
iacrcasing or ie ncar caryiag capacity ard should bc aarsfcErd toAppc[dit tr Sio.t of that, a sirgle
suflEy rculd harl to dcEoGtratc that thc spccies ir suficiendy abuadaat il the wild to sustain al
atrtrual harve.lt

By conrralr, CnES Adidc VII 4 aloq6 farb! tlat arc rcgi6tcrcd with CITES to tradc
ApFndir I produds produaad ftom captivc propagatiol otr tho6€ farBs. This is becausc farmiry
should harc a smallcr potcatial impad o. wild populatioG siftc' as a rule, ody the original start-up
breedirs soda is tale! from the wild. Evca thco, surveyc ofthc wild populatio8 help ass€ss thc
inpact of tatirg dart-up sfoct foi farna

Tho objcdivq of thc prca€lt luwoy vlra to:

. detcsmirc thc orrrert statB and dfu&ibution of thc American docodilc a8d Ce ral
Adcrican caiEa. i! Holduras, ald lay thc grouldwo.l for a lodg.ta.m Eonitoring
Fogram,

r producc rcconncadatiors for tlc dcvcbpdcrt ald impleme*atioo of a aatioral
daragrDert plograD for both the Ce ralAmericatr caiBatr and the A.Deric.o
crocodilc. and

r ohaia basic ccological data for both sFcic+

METHODS

ltc su.ecy vlr dividcd iato two p.i[cipal coopod€ltr 1) a calihafiod sh]dy on two paniq a.
crocodilc/cainaa populations, ad 2) survcF throughout a stratificd saEple of the rcmaiaiog najor
cocodiliaa hatitats. A third coEpodctrt, thc alalysis ad qua ifcatioa of babitat typcs and
diltributb!, hes not )€t bcco complcted. A(tltal carrnshg concc ratcd on thc coarta.l lagooB, river
sy6tcm+ atrd latca whid rcprcscnt tte Eajor habitat for thrsc teo qocodiliars. S€condary efforts
rcrc madc to ceuus periphcral arcas adjaccat to thc major ri!€r cours€s as wEll as Eo.e isolated
cEtlar& habitaE

Bcsidla iDforEifion on srrrclt popuLtion stah$ onc of thc Eo6t citicel points addrcscd iD
ary study of this t}pc is population trcd4 ic" is thc pop lation i[qcasiD& de{reasiD& or reaaioing
srablc? A3 .rocodilia8 arc rathcr long-lircd spc.ics, alate decd to bc colle.ted ovcr a suitably lorg
pcriod of tine bcforc atry popuLatiod tcnds nay bcaofo appareat Thc rcsults of this suvey will help
to q*inatc otrrcnr populatio! lcwls, and lay ttc grourd$ork for continuc4 less intersivE surveyirg to
dodtor populatio! trdds. Howclcr, a tenradvc asscssEcnt ofcocodilian population trcnds ovcr tho
lart Uz,€ers can bc Ea& by compating thc r€sulB of thfu $rvcy with data ftom ccuius€li done 12 years
c.rli6 itr Iaguna Caratalca h fa Mo6quiti. (Klcin 1yl4 192, 1yr9).

.d Stadardized Suwcy Procedure

With two sul,ey tcams wortiDg i! Foduras, ad othcr CITESi tcaDs opratiEg ir ottcr
coultaics, sorvay statrdardizaliotr fu importar so ra3ulB ca! bc comparcd and so suvcrs can bc
rcpcafcd in subscqucnt pars Thi! sa.tiotr bricly oudirca standard survey proccduras ad lnasa6 ad
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examplc ofthc statdard for4 uscd in tlc Honduras 6u.vcF. Th!6c standardizcd p.ocedurcs w€re
adherrd to a5 doscly as possiblq yct bft ahc surrcy t.aEr with cnougf lcsility 6 adapt to local
cordition3,

Su'l,rF werc coDducted at dghl. Survcy t€ams wcrc cquippcd with 6volt tcadlanpc as well
ar 200,000 cardlepo\rcr spotlights op€rated ofi l2-volt autoEobib batt€rica to sDot thc rcflect€d
e],eshinc ofthe caina[s ald crocodiles. Thc ipotligbt y.s usci for losg-diila[cr spottirg as wcll a!
navigaaio!. The clo6o approach of..iE t. \i63 trcsa dode ring tlc l€ss powcrful headlaops. Each
anid.l spott€d vas apFoached as closely ar porsiblc to dhring'&fi ri6;n iod crocodiL, a to
esdnafc its siza

Su.Ey.outes wEic 6lst .ccolnoitcrcj b day Fior to coodu.tilg a nighttimc ao.lEy so tlc
pcrsoficl could bccmc hoiliar vith thc rivcr, subraorgd logs, snags, rocl$ ;d shoal arc:|& It also
aloltd aofs to bc ma& or habitat Fio. to coldu.ting ttr surllEy. Whcrc po6sAnc, tic ted! startcd
tharc daytiEc.coDtralrsalc6 &om a dottls&cam locatioo ad norcd up6tr€am 6r|.;.g babia oot€s
and f'6ili.'i'ing rhc'.chE! eitt thc routc. After nigh|f.n, tha adual ccnsus *as oaac uarcling

F6laLca or lagools, surwy routcs \r'crc ba6cd o! logirtic fcasibility. Agah it w:a3
importarf to cor,€t tho suwcy.oute frst durilg thr day i! o.dcr to rctc uvigatioarl hazar& and to
charactcrizc tf,c habitat typc&

Thc $u'vEyB werc dolc froe a boat by a suney tcaE usualy codpos€d of at lc€st 3 peoplc.
Tvo 6urr,Ey tcams l/rrc iovohEd id ttc survcy, otre slllE'€d the nortiwcstem and southem pars of
Honduras ald thc othff suwr,€d the north cc ral and rorthcastem rc{iors. E ch tcae had orc
pcrso!, ic, M.rio Espital or Cado6 Ccrrarq c,to scwrd as spoao ttrouglour r.hc survcys.
_ Otr lrocturDal sufl,EF tf,c s@€f, ir rcspolsiblc for sightiDg thc caocodilials, estimatirg their
bDgtls, md idctrti&ing thc specieg as wll as hclpbg tic boat drivcr Evigate arourd togs, rocl6, ad
shallow-arc{& To bc{omc proficic at spotdtrg ad particulady at size cstidatior, rcquircs p.acice.
Sizo cstiEatcs arc rct basrd otr ary onc critcrion DuriDg a survcy, thc size or foln of tie hea4 o.
otf€! cryodcd body pa.ts, arc usuatly all that caa bc us€d to estiEatc thc total lcrcth of thc ariDal
lstiEatiDg sizc k bcst practiced by captudng a saEplc of thc ariEals s€€D on nigf,ttime surrcys, and
thctr coBpariry thcir cs.i6.tcd lcngtis with thcir true lctgth. A.nothcr akenativc is to ctoscly
cEnina captilr ,;n.1. ad pracicc cctiuatiry lengths of tDowo individuals. Arilral6 s€€a duriu the
surcy but lot approachcd clo6e etowh to alow a sizc G.rinare to bc Eade werc classifed as EO i=
eyrs ody). Af timcs if wEs pGsrblc to dalo a rougi estimatc ofsiza In thcsc casar adlraLs c/ere
classificd a! EO grcatcr thal L8 m or EO lc,ss than LE d total leorth"

To ftcc tlc apottcr AoD distradioos that migh! caus€ him-to nis5 atr ey€shi&, bc lerbaly
rrported hfu.ighrlngs, s!'ccica iddtificatio!, cstinat€s of sizg aad locarion of tlc crocodiliaa ia the
wat.f, to a scco[d pctso! who rc.ordcd t[c data otr thc stardard forE. Thc second oersoa also
rccordld thc Lm diitascc or location along thc aorwy route talca froo oapc ofthc are." If the
slrottc. rcrc to writc dowtr th€sr dat4 hc would not ouly b€ distractcd froo hi6 sponitr& but hc also
worlf-su$q taaporary locr ofvisual acuity ftom looting at a brightly iUuEiDatid piecc ofpapcr. To
avoid bacllightbg tf,c spottcr *hid would scarp an rdnrl bcirg app.oachcd closcly, tte data recorder
!5d a small fl.<Hi{fu to illumiaatc thc ccnsts form. Ttc tlird pcnon <trivcs thc boaf

Thc spoftcf, ahay5 rroaircd in bw of tnc boat and avoided 6tartlhg tle docodilials by
suddrlly-ilunidatilg Patt of the boar piti his spotlight or headladp. He mide regular, slow sweeps of
thc apodigbt b€an alodg bo& shorcliaes (sma[ rivcrs, strcam!) or along tie shorclirc ard out ltrto
opcr-$afer 0argc rivErs, lakcX lagoo[s). Upot sighti[g an aiiBal it was appoached as cloaely as
poGsiblc to cstimate sizc ar wEll as rc.ord pcrtitrctt eaological da(a Arimals vrrc approaahcd at
Dodcratc spcld. Survr]6 wEre condudcd with the hiDiDal amourt of lois€ po6s&la To t@ep talkidg
!o a lnisiEuo thc spottcr atrd drilEf, rvqted out a systcE of hard sigrrls to itrdicatc wherc an'ninaL
was and how bcst to approach iL Atttough thc surr€y tcaEs plafied to sEvcy.ivcrs orly ehilc
&avsllirg doq|r6tr€am to 'ini6i?e motor ooisr; t[at c,a! rci .lyays possrblc.

Duriry q,cly suwey, a sa.iar of ewirolootal para.nctcrs *E e recorde4 c.g, water and air
tcDFlature, wird sp€€4 eatci s$nit,,, tidal phas€! and timc ttc survey *as started aid etrded (sec
sanplc glta shc€t inAppcldk). Imloltart cnvirotrlcotal paraoetcrs for cach crocodilian sighti4
(cg. habiaaf typc, yatcr drpth, positioo or situatioa of crocodiliaa) c,Ef,c also recorded oa thcsc shects.
Melbcrs of tic $!rv!y tean bccanc familiar with dajor rEtlardr vcgctalio! types h order to



c$aradffize the habitat Sp€ciDeos *ere colleded Aod idportdr plant spcaics that could aot be
idcrtifred atrd ur€d for later ide iEcatio!-

Lagoonr aad somc rivlra *€ro so widc that tlc spodigfu beam could rct reach both bar}s
frod did.6trcad. wlen that ocorrrc4 orc banl ra6 suflEyEd uFtrcarn and an hour or so later, after
thc crocodiliars had a cbancc to sctdc dowtr, thc ottr€t bart was surv€ycd dowtrsfrcan.

L Estinatirg Population Sizc

Bcrausc much of thc survcy s/ork xras donr itr rcmote arca!, undcr dificrrlt logi6tical
circ@rt&ccs, aad doao ar rapirlly ar pocriblg onc area, vhich c/ould scnc as a poitrt of comparilotr
fd a[ thg othor areas sutwye4 ra! do6cn for moro d€tailcd wort Tho population data colerted iIr
llis daailcd study providri tf,c fourdatio! agairsr irhicl data ftou all ttc orhcr populations surcyed
could bc calibrarcd. Thc calibration study also provftted thc opportmity to pradice and stardardize
cc[susiDg t€{n quc,s. lais oqericncc prored iwaloabla oncs thc gafl€ml suwcy bega4 It also
providcd al opportuoity to coll€ct data oo asFcti of thc c.olo8f ad bchavior of tlc crocodilians
wiich Eay hrvc iEportet coDsc.valior ard dalagcDclt implicxiooa All sncys rrcre donc using
th! scrica ofstandardicd ccrsus proccdurcs dcsadbcd abovc. This standardizatiotr k ess€atial for
dra\rirg valid co6pairon6 bcts,rc! araas *hctr thc ccnsusiog is riooc by dificrc* groups.

Durilg an typical nocturDal survcy, oaly a fractiol of tbc crocodilians preselt in the area arc
scen This ftactioa is variablc, atrd day depcrd otr a Nsb€r of factors such as sEt€f, level the amount
of aquatic vcgetatioD, teDpcraturc, wia4 raiq aad evcn rariness of thc alimair reulting from pa6t
honiilg. In additioa $r.vr,, routc6 qill oDly covrr a sDdl fradiotr of tle tabitat arEilablc to thc
aocodiliaas Ewtr in rivrr systeni,larg! areas of habitat usually arc available in the form of o6ow
lal6 ot othcr alsociated e,ctlard& Hcncc, odc of thc no6t idpoftanr filtr(iiors of tic calibqtior study
cra6 to estimate the ftactio! of tlc total popdatiotr s.rn dudlg surEys.

The uDscen ftactiotr can bo dividcd into two principal componedts, 1) crocodiliaD6 found along
thc sunry routc tbat lr€rc lot scc! (bccausc thcy wcrc uadcrwater or othcrwise hiddea from view),
and 2) oocodilians foud iu arras pcriphe.al to thc actual suwcy routc.

Thc Utrs€€tr F actiotr of Crocodilia8 - orc of rhc b€st 6etho& for cstimatirg thc spotting
&acioo of crocodilians is througb rcF&ivc sulcy!. This ncthod is esp€.ialy amelable to lsrgc scale
loatutnal sporlight calsuling lrograbs suc.h as lhc odc cotrdudcd iD Hodduas. Usirg standard cedsus
n€thods (s€c Standardizcd Survcy Proccdures abovc), two prcdetcf,mined s€.tioE of the ca.libratioir
study dca s,€rc rcFtifir€ly survclrd a total of4 tiEcs cacb. Ooc of thc s€ctions was ia a coastal
lagooq Lagua Bacalar, and thc sccoad was ia a rircr, Rlo Sico (oo oaps iadicated rariously as thc
RIo Sicq RJo Tinto, RJo Ncgrq and Rio Sico ljnto o Negrg but hcrcirafter rcferrcd to a! Rfo Sico).
Tbc lrrmbct of crocodiliars scrtr o|t a4, ooo 6urvcy depclds on scveral facora. Sfudi6 i! nortlem
Alstrdia (Mcssel Vorlicclq W€&, and Crcen 198f) havc demoEtrated that uader dost cotrditioog
thc hcor of ovcr*fching idportdcc ir vatcr lcvcl partiqJarly in arcas influcrccd by tid6 or
scasooal ctarg.6 h Prtcr .cgidc& Thc do6t crocodiliars arc scc! during low eatcr \ricD th€y cadot
casily hidc undrr oErhrngirglrgctatior- Data on thc rcletiorship bcrs€ci satcf, lc\,€l a[d the
sightilg fradio! arc csscDrial for soEc arcas oay ba\rc to bc ccrsus€d duriDg higb, or medium high
watea le\r€ls.

ltc &ta fiom thc calibratioa sutley p€rnits tfe e.*isario! of thc sightilg ftactio4 the
probability of scciog crocodiliam.

I&aly, thec irc length of the RJo Sico would bave bcco irdud.d itr thc calibratiot survey.
Udorturatclt fuel for oulboard motors aad for electdcd gc..tators to rcchalgc spodight batteries
srs unaeailablc localy and had to bc shippcd in to tlc basc canp b Palacio6 by coastal freighter, This,
ia conbinatioa with thc s(.nt asount of timc available to cooplctc both tie cdib.ation and gFncral
sorvcF,lirnitcd tho calibration nrDs to tho lo$cr 193lm of thc RJo Sico.

Pcriphcral Crocodilia8 - Although the aajority of crocodiliaas should bc fouad in tftc nain
lagoon or rircr chara4 tlcy also iatabit pcriphcral a&rs su(l a. oS@,latca or friDsirs s,€tlands.
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A-o efrort q|a6 dade duriDg the calibratioo survcyB to visit a numbcr of thqse wetlanda ide[tifcd from
topographic dap6 or froo ir ervicEs wit! Iocal ilhabitants"

Z Ecological IdorEatioa

. - . T.hc ca]9ratio! study ard suwcyi Fovided good oppo.tulities to collert data otr thc ccologr
and betarior of ttc crocodilia.ns" During thc suw thcEsclvet information was gathcred ou the
cocodilian populatioa sizcdass rlisaibutioa (by e.ri-,ting crocodilie! Ielgtbs id 0L m intenals).

Additioral iafomation was collcdcd o[ thc latural r€produCioa of thc Amcrican aocodiles,

""p.""t! l.6{"S d.+ Na*iry arc.! locat€d opportudsticaly doriog thc survcys providcd
opportuaitias for sndyiag rlFds ofaeatirg acologr. Obscrea&rns also c/Ers n_ad! on tis caDtiw
populatiou ofADcriqn docodiles on Holdu.an crocodilc farmr. Tf,ase captivc aocod cr forc
removrd ioE the wild populadoD! duddg thc prcvious a,€ar3 ald supply inponatrr idormatron oE
clutd sizc, egg dincD6io.s and srcigtq fertility ratcs, location atd siz. alDcsihole! ad the behivio. of
i.st;ng fenaba.

Thc eological ard bcbavioral data colcrtcd during th€ suvcy arc not pcrtitent to ahis suvry
rcport and eil bc publishcd els€wh6a.

B, Gcacral Population Survcys

SurvlJ6 Io. crocodilials outsidc of thc calibratior study site of ncc!,asitt c'as duch l€6s
intcDsiv!' Surr€y routcr trllr prc-selcctcd to cor,€f, as latgc a pcrccrtagc of thq \{ctlands habitat types
a! possftlc withia thc tiEc availablc. Thc wo* schcdule atd thc ahoice of arcas to be sunqed war
hcavily dep€|rdrtrt o! thc logistical support obtahable. Thc coudEy wa3 dividrd inro four basic
rcgioDs: thc lo.thwrst€m coast, the nolth ce ral coast, the rcrthcastcm coa6t (t,a Mo6quitia), ad thc
Pacific coast (Gu[ of Forseca),

Nortiwast Clait - Thc dorthrcsa coast rcgion c)(ends frod thc Rfo Motag$a, which folms
Hondu.as'bordlr with GuateEala, cast to thc vicitity of thc town of TndilLo. Moct of thc crocodiliar
habitat h thk rcgioB L restriatad to rivcridc 0ood plainr aad a narrow strip of corstal eltlad& The
prhcipol riw' systco i! ttc r€giotr i! tl|c Rio Ulur-RIo CthaDelca6! q/stcD. Althougf co\,aiiDg a large
arc& much of thc norttM,€st har bcr! erdcrsircly dcvcloFd for coDmercial cash ciops (e.g; batraffs,-
pi&alplc) rnd thc rirc.s arc crcDsivElyuscd by ttr rapidly grorriag humaa connuaity. NcErtteles6,
ciio'n and a ftq, crocodilB are still found il thc,sc rivcrs atd $.\rcys rrre cooducted ir a lew of tlc
lc$--iold(tcd arca!. Addirional surwy sitcs includcd thc islald I^.go yojoa Hodura6, largest lale, as
x,€[ a! thc Iaguaa dc 106 Micos, a lalgc coastal lagooo, and Enbalsc Cai6D, a hyd$€lectric rcs€rvoir.
A! efrortsas alsotc_madc to celrus rcprcs€trtatfur arcas of smallcr coastal lagooDr ad riwrs aloDg
thc coasl b€trecn Tcla atd TrujilLo. Some cvidcrcc sugg€stj ttat a sdal populatiod of A.Ecricat
ctocodilcs slill ocorts oa some of ttc Bay Islan&, particutarty cuaaaja, although thc team did not
surry thc islards.

North Ccneal Coalt - TLe part of Hodduras froe Trujilo to the Rfo Sic! is sirtilar to the
norfhwe,* coast with rcll-dcfrcd rivcr flood ptair aad reLarircly little lowland coasta.l habitat. Fast of
thc Rio Paulaya, ar csitem tnauta.y of thc RIo Sico, the exeDsi@ coastal plaitr of Ia Mosouitia is
evrdeat. Surv€),s conc.drared on t[c Eaior rivcr systcEs itr thb rcgiotr (e€- RJo Sico. fuo'eguen RIo
Clapagua) ard scvcral of the largc. coasral IagooDs (e.g,IagUaa de Bacafar,l-aguaa de Guaimoreto,
Iaguaa cl Lirio).

Ia Mosquitia - Thc trortheasterl rcgiot of Eordlr.as, rcfened to as It Mo6quitia, coataios
the,grcaacst amouft of relatively udi*urb€d coaltal *ctlands h the entirc coutrtry. This rcgio4 alorg
eith thc dorth ccDtral coa6! coDtaiB thc largcst populations of caimat in Horduraq ard neritcd tle
grcatcst amoutt of attentio! i! t€rm! ofEuvcywort In additioD, thc arca ir rclatirrly remotc ald
logistics c'rrc d6cr L The rcgioa codails a ya6t conpLx ofcoastal tagoods (ag Laguna dc
Caraaasc4l4unr d! T{Bin,Iagula de w'ruDta l4urtar4Irgua dc Brus, ard ttc Irgu[a de
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IbaDs) ad rirers (c& tbrcr largc rivcrs, RJo Patuca, Rlo Platalo, ad Rlo Coco (also tawo as the
Rto Scgovia), ard trutaerous smal rivcrs) l'tid !'ara thrcogh savrDra habitar. Thc R(o Patuca is the
largcst iii€t in Honduras. Thc p.es€ civil u''eit in Nicaragua ard bordcdlg arcls ofHondura.s
Fevcntcd $uirF ofthc largc RIo Coco that borderB t{cdagua. It al6o Fevcrted thc su|cy tcan
fioo rcpcatiry the crocodiliaa suw€F donc in 1976 and lfi i! tlc largcst coastal lagooos, L.gutras de
Caratas.4 T6trsir, a'd Waruntl .orlc;,i L976, Pn, Ly79). Surv€]s cotrcsltrated mostly otr thc lagoons
and rirars, but sclcded pe.iphrr.l habitats wcrc cor|cied as well

Pacift Coast - Crocodiliar surrcF wcrc ako udcrtalc! in Hoduras' Pacific dFi""gc il the
Gulf of Foose.a. Thc two pri4ipal rivcrs locatcd wholly ia Honduras, thc fuo Nacaomc atrd ttc Rio
Ctolutcca, srrc surrryr4 as *vrc scvcral of thc gaaler rirlEr3 add coastal lagoo!6locatd otr thc area,

c. Surlty TiDctablc

Calibratio[ iurilyB bcgan in lagua Bacalar ad fuo SLo h Fcbruary 1969, and thr gcrcral
survcF roltitrurd throwhout tle rcuabdcr ofHonduras unril tic cld ofJutc 1969. Carlo6 Ccrrato
lcd thc auvcys of thc rcni c€rltal ard rortheast coaitl' ad Mado EJpinal lcd thc surreys of the
rcdaining rcgion&

D. Habirat lypcs ad Total Populatioa Sizc

It i! possible to estimatc total luEbe.s of crocodilians i! an area if data arc availablc both o!
thc dr8ity of thc 6Fcics io a givco wctlauls habitat ard od thc lotal alca occupicd by ttat habitat.
Bcaau6c if rrli fcasiblc to sutrcy oDly a small ftaction of ttc total co6stal retlatds habifat, information
o! th! edcrt ofhabitat is nccdcd Morc aa orerall populatiol sizc can bc cstimatcd Dctailcd rnaps ot
habirar t),pcs and tlcL distributiotr cm bc prcpa&d frod ae.ilablc lopographic Eap6 coupled with
I$dsat satclitc i8agery and od-sitc 6cld inspcdioDs. Sitrcc Eo6t of thc crocodilia! c€nsu6iDg w?s
dorc at oight, pan of the day !/a! sF6l rcrorDoiacring thc survey toutc aad rccordiry thc habfuat types
cncoEtdrd along thc routc. Thcsc &ta arc not dircsrsr.d i[ tlis rcport as thcir aialysis Dust await
prcparatioa ofthc hatritaf map3 ftod satcllitc iEag.ry. Whea this partiorlar qork is complete4 the
rcsnls sil ba a quantfication of the crocodilian hatirar of Hoddura6 (including pcripneral habtats)
atrd rcasonablc crcapolations of the total crocodilian popolatiotr

E. Taxo6@ic Statur

As iEportart s€condary goal of thi6 study is to clarify the taloaomy of the Hooduraa caimaas.
TLo systcnatica of lic grlus &iapr is in a partictlarly coofrEcd statc, Autloritics vadoi,rly rcfer to
$c Ce ral AD€irica! caiDiu at Ctirn@t deodihlt fiLtcus or Caimar qocodilus chiapathlt. Tbs
dsti!.tiotr is importar as regulating iatcrnatioaal tradc iD stitrs requitcs a good utrde$taadiog of tle
glographic'rariatiotr i! thc apacie I..ct of such iuJorEation has hindcrcd enforccment of trade
rc6ftidio6 o! ilcgal Catnan bidrs fto6 csotral Soutl AEciic.. Thc Horduias survcy teams dadc a
amall collcation of caiDals ftoE various parts of the country. Standardized morphological and color
rLua wcrc rccordcd for cach specimens before it was prcscrvcd- Tisruc saEples q/€ie aiso collected for
biochcoical atatFir. Tfis coltecioo was shipped to the Florida Muscum of Natural Histort fot
futhcr cnaiaatiou" Urtil tiis po.tioa of the rcscarch is complete, this rcport folo$ lc.trg and Burte
(19ti9) ia applying thc moc Caimot ctsodthtt chiqatiut !o thc caidaDr of Hondnra6,

F. Suircy Perrdncl

Prof. F, Waync (itg Dcputt GaitBaa ruct.VSSC Crocodilc Specialist Group, Florida
Mur.uE of Natural llistory, Gain€svi e, FL 32611, US.A. ra6 ovrrall coordidtor of the proje.t
Mario Espinal Dcpartarnqto dc vida Sihasrrc, Direccio! GeDcral dc Rec|lrsos Natu.alcs
Re[oEbl€s, Conayagucla, D.C" Hotrduras, and C.rlo6 A Ccrrato B, DepartaDeoto & Biologi4



Unircrsidad Nacioral Autonoma de HondlraE Ciudad Universitaria Tcgucigalpa, D.C_ HoduraBr,
srrc ficld coordiraiors of the tc6 survcy tca66. Ramon Zrtaiga scrred as a rigirla, oeoter of the
tcaE that surrcFd thc Ilortirvcst ard south coast6, ald Renaldo Alvarcz senci as a membc. of the
tcam that iurr€yed much of thc nolth cantral coasL

RESIJLTS

,q. Nurnbcrs ed Popu.latio! Densitias

_ As sfafcd abovr, a total of 4 .cpetitirr calib.atiot sunrys urur condu<ted oa lagoaa Bacalar
aad anothcr z) oo thc nca6y Rlo Sico.

- . lagun! Bacalar is a shallon, nargrorc.ftiogd ncal to bEclirh q/atc.lagoo|r Thc lagoon
gLd r! Fibulr+ har€ app.qimarely 52 LE of suwclaablc shorcliac ad a midstrcam te"gtt of 25.6
trr- It ir typical o-f coostal lagooDs throughout Eo6t ofla Mosquiti& Four stlans atd c.cels, fed by
a largc nEnbcr of tributarics, copty ilto thc fuooo Nca' its caltcrn cd tlc Iago@ oFtrs itrto thc
Cailrbca! Se. thrcugh the Batra de RJo Palacioc" Thoryh thc lagoon rupports ; brgc-ard varicd salt
ad blacttuh watcr biot4 c-g, rcAaaryrwc (Rhbophorr), blact ;angro!€ [ar,&arzia), tutlegass

TAEI;B 1. CALet&{TtoN SLBvEys oa CRocoDtriANs IN tacur{A BACAIAI.

SotTttNo. Coim@r Cr@odyhlt

15E

180
N
1A
169
14
92

169
1m
t6
101
108
106
IM
r75
150

6l

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
I
1

158

152
1&)
N,
183
169
t4
92

t@
tn
166
101
16
106
104
t74
I4f'

60

4
)

7
E

10
l1
12
13

16
t7
a
19
m

Totals

Mcan
Std Dcv

r,845

z18L

139.05
38.,140.4

Calib.alion suflrys wEte conductcd o1lr the 52 h survey route ioo Fcbruary to May6-

1Aalt tiscoatt q,i!?y, h! !dd.... w|s &!El|d ldr.sri. o MeF d. \ardr Sitt6rc, Apra 86, E ceL <t Ci.sni
Anbi.rt!L., Udvltddrd l.Lcind. H.r.dL Cod. Rb-

3m



Surlry No.

TABI!2 CAL.BaATToN Sr,BvEys oF CRocoDuANs BJ fuo SIco

Caitnsr Crwodyhlt Total

L74

254
a9
?B
u

2A

a2
&

N
272
ZB
263

I

0
0
I
I
0
0
0
1

0
0
2
7
5

)6

x
rT3

a4

,17

2&

26

2A
M
g2

7
tn
n

1

J

6
7

10
11
12
13

15
16
17
18
19
m

Totals

M€a!
Std Dcv

4.J05

?3525115
1t6

4$74

67t8

Cdibration sllcts s€rc condudcd ovrr thc 193 h surwy roulc frod Fcbruary to May I9t]9.

(TtElatrir'), nrtlrr, .napF (f1l6i@|rrr), and bluc.rah (carlh"ctar), thcrc is su6cicnt ftcshrat.r
iallow fiom rail aad from thc sacams aad cccls that thc surfacc water is fresh moct of thc year.
Orcihangitrg vegetation vras not a major obstacle to sighti[g caimaDs and.rocodiles aloDg dost of tle
shorc. The 325 tm lorg al6o6t ca4l-likq Rto PaLcio6 con&('r thc caltcf,tr errd of llgona Bac.lat
with thc RJo sico.

Tho Rlo Sico is i! c8c6s of 250 kr! i! lcrgtb, but only ttc ld,Er 193 tm of thc river war
suictEd. I! ilis ar€a, nuci of the shorc vegctatiol has beco clcared for nilpas (slash ad burn
agiculturg. Thc vegetatiol tbat reoairs oD tle 1-3 m high sardy ba s cotrsists latglly oI dcrsc
stards ofwild canc grass atrd a riety of trc€s Althowb a fewgiart Eees reoaitr as iodicators ofthe
forDer forcst, mo6t tre€s arc seco[d growth species, e.g, truEpet trc€s (Cadqpt4 pettdt), bgJans,
bntsh pilcs, or6ow bfe,!, ald associatcd oarshcs providc ideal habitat for ,'ou,rg crocodilials. Thc RIo
Sico is typical of many of thc rivc$ itr Hondura!.

Crocodiles ald rl'.r< tave bcc! huated h boti Lagula Bacalar and Rlo Sico ia reccnt
ycars. Thc discovery of 300+ caiman skullr and carcassA od the banls of a kgrDa Bacalar t ibutary
i! 1988 made rcwspapci hcadli!€s in Hordrras atrd le.d local Fople to rcfcr to the locatiod as a
catmatr caEetcry.

The data frm thc two scricr of cdibratiod surr/rys arc shoqm in Tablc6 1a[d 1
SMica in norticrn Australia by Mcsscl VorliccL, Wclls, aad Grcco (1981::?67.?71) have

shom that tic probability of seciry crocodiliarE hcrc tcreed the sightitrg ftactioo or'p,' caa bc
.6tin lcd bascd or thc bitrodial distributioa, usiog thc followiq fornula"



P = r-dln

wherc: p = sight'rog fadio! for atr awragc suw€y
s = standard deviatiotr of thc ccDsus total.s
D = mea! @Dsus v:|lut

Unfortunately, thc ouober of caioaas aad crocodilcs sight€d yaricd so gieatly bcf*ccl the
iadividual rurvcys io thc catribratioa serics, tlaf thc data do rot 6t a tritoDial Ostribotio[ Oata on
total lurtrbcrr of both spc.ics froo thc calibrarior su.r,cF (Tablcs l and Z) yicLds thc followrag;

The ocgatirc values for'l confrE ttat thc l|.riatioa b€tweer survcys v/ss too glcat to allow
thc ure oftlc formula. Thc crad caus€ of thc vardatiotr has not bcc! ideDtifie4 but probably rcsds
&ot raias that occurtd or sooe dghts durilg ttc calibratioa survcy series. Durilg heary r,;.,
rein&oF b.cal up thc bcaa of thc spodight ud.cfccr lighr bact hto thc c]&s of thc sporrcr, m"u"g
it di6c|l|r to sEc reflcdcd gicshiac" Normally, suncp arc postpo!€d !trtil toEcuial rain passes.
Urfuusatcb doriDS thc pcriod of the calibratio! survqTs, it raincd ftequ€ntly.

Silcc thc d.ata od total lumbcr6 froB thc calibnatioD sun€w do not fit thc bircmial
dirtributior, a !€codd formul4 which trcats thc largclr truEber of crocodiliars see! od a single night as
thoEgh it ee. thc total |lllmbcr of crocodilians prcscnt, was uscd to cstimate thc sightiry fraction of
crocodiliaDs less prccis€\a

f  i r /m

IvLcre p - stg!t'rog fractiot for a,t aEragc sun€y

i - ocaa cequs rraluc
d = naxiEuE trurtber sctn duriog one survey

_ Tables 1aad2 indicatc t[at thc largest numbcr ofcrocodilials ofboth species scctr in kguna
Bacalar e€3 20& and i! ttc Rto Sico it was 309. ttcrcforc:

f4uta Bacalar

p - L-:a.44/]69S

P - -fin2

Irguna B.c.lat

p=139.05/208=0.668

P=o%

RJo Sico

p - r-6'.&/as2s

P ' -19.60

Rto Sico

P=456 /3@=0J6 I

P=76%

Ccrtaidy soDc crocodilials rere utrabryatrr o. ot[crwisc hiddcn from view ar thc survc]on
pa&r€d by, so ttc daxinum noEbcr sct[ k not actually cquivalent to tic total trumber of crocodilians
F€scnt Thc.cforg thc aborlr calo atcd .ighiing fractions undoubtcdly arc o€restidatcs" It is oot
clcat why the calculatioss iDdicate a 6uch higher Frccntagc of aaimals wcrc sightcd iD the Rlo Sico
thatr h the l-igura Bacalar.

ltc RJo Sico survry couns trail off on cither si& of a nodc i! tf,c ratree of Zt&260
aocodiliaDs sigited (scc Tablc 2 aboc), which suggasa a nornal disribution" la a normal
distributio!, just ovE 95% of ttc population fals *itii! tso atandard dcviatiotrs of tie dear, so if the
totrl firdber! of anid.ls siCted on thc n calbrarion surr/rF it a lo.Eal dilrributioa tlc sighti4
fra.tion car bc cstinated by a third mctlod using tf,c fol,owitrg forEula:

32,



*hcic:

lhcrcforc:

f4lrtra Bacalar

p - 19.05/(8.4+19.0t1.05 = 0.6Cl6

p = i/(&+t1.05

p = sightiry ftactios for a! avcrag! survay

i = Eca! cclsus valug
s - sfaadard dcviatioa

Rlo Sico

p - 85 6 / (8.62 +a55)1.05 - 05983

p=6L% p - f i%

Thcs€ s€cm dorc rcasorablc estioatcs ofthc sighting fiadio! of all docodilians. They are
slkhtly l@rr tban th€ sccord s€t of crtculatcd siCtirg fractiotrs, whidr, as hdicated above, arc
orrrcstiEatcr. Thc largo difrcrcacc bctwccd thc sightirg ftacrioEi €stimated for the kgutra Bacalat
a.d R o Sico poputatioB using thc saaotrd Ecthod abovc ako has b€er .lidnrrcd. Using the same
folEula for a lorEal di6tribotio4 tlc calqtfaFn sigLtirg fractiors for the popul,atioDs of crinar and
oI crdoqh8 i^lan'6 Bacalar ald tuo Sic. ar.:

C4imot crwodihts

Ctucethtt 4r'fitt

Lagura Bacalar

6l%

19%

6%

a%

Thc,sc data sugga* that, comparcd to eiman, a smallcr proportioo of tf,c Amcricaa aocodilc
popoL.tioo was scctr Itr additioo, thc dificrcocr bctwEo thc pcrccltagc oI qocodilcs 6€en it thc
Lgoon and i! thc rircr 6ight rcfle{t ccological difrcrancca or part huntiDg pressurcs. Howevcr, so few
Crocdrhls acun/J *aa ajgitrad durilg tia calibration surrrys that samplilrg error alone can accouat for
tic oblcf,vrd difierqrc!.i bctwclr thc crocodile asd caima! populatioB, ard bctsEcD tftc lagoon ald
rir,!' populatioB ofcrocodilB, Ifth4c a& rcal diffcrclclq tbcyvril odybc documc cd thrcugh
conti[uad nonitorirs ard nqa &tailcd habitat adalysis In the DcaltiDq fo. thc puposcs of this
suflcy rcpofi, 60% i! tho rigfuirg Sadi@ us€d to estimatc populatio! sizc ad deisity for both
Cdrnor awodifut chiqrattut 8n Crocodlh/t @nrs.

Frgur€! 1 throlgl 16 outliar mo6t thc laqEr w'aterways $rvclEd. Dctailcd nap6 are on file
eith tL Florida Mu$um ofNatural Hiatory and t[c DePanaDcoto & Biotogi4 Unircrsidad Nacional
Aut6noma drc H6duras.

Thc rr$lls of thr sut /rys arc prcscutcd in Tabks 3 and 4. Thc duEbers of caidars ad
oocodilcs sigltcd aad thc 60% sigfuiry ftacion calcularcd abovc provides thc basis for astimating
populatiol sizcs. Dcosiria6 arc calo atcd or t[c baria of thc numbcr of caimatrs ard socodilcs \ldthi!
tlc sunry routc (Lc. nuhbcr sigltcd/sln/r',l.ngth = sightcd dersity/tn, atrd thc cstimatcd
popularioa/sunrcy logth - csinated dosity/lu). Thc le4th of the arca surveyed is p.cscnacd a3
nidsttcan lcqth (Mc.r6cl a d, At, 1981) or siorclidc dfuanca UrG of midrtream leogth for lincar
habitatr stc[ a! most dvcrs, st!cam!, ard crc.l(s is rcadily ttrdcrsta[dablc. Horrver, besds id thc
courscs of rirlr s arld sfream!, ard covcs ard cmbayEctrts iD thcir ba[ts, day nal(e the actual kD of
shorcliac sorrcyed (ic, tlc ba*s ot both sida3 of &e sarermy) coDsidcrably Eo.c thaa the
nidstrcsr lcDgtL MidsireaD l€Dgtb ca! also bc usad for lagooDlt lales, ad pcripheral hat itats,
though it Daybc inappropriatc if ttsy arc vrry sddr. Cro@diliats atc found Eorc &cquerdy acar
shorc than i! opc! r"ar.. far frod shorc, and whcn tlc two sid6 (oppositc banl.s) of tto vaterflay ate
parallcl aad do.c caough !o cad othcr that a qocodilian can ca6ily s*im &o@ onc fic to &e other,



thce ire widti ofthc waterflay can bc coosidcrcd hhabitcd by tic samc populatioL Hocrcr, the
*"aterray lnay bc so widc that Eo6t ciocodilia.os norc along thc shore rathe;than $rio across the
op€[ watcr to th€ opposite side. Whc! thaf happe!!, thc oppositc ahorc c.n bc considered iliabited
by a 6€paratc populatiod and thc shorclidc leogth uscd for sun€ys, rather thar didstreaE leDrfb" Itr
this rcport, suryEy leDgths ald estiDatcd deDsity of crocodiliars is catculatd oa thc basis of tic
midst ean dista.ce for iiiE E crc.lG, ald pcriph$al are.r, and shorclfuc leDgih for lalools. Withia
each habitat category aI lhc srueclcd ars.6 arc listcd il aa carr to wcst aireaioa

Tablc 3 revcals that Cz,irzal crocodi&r.r appareatly is so.arc ar to be effedivcly absent ftom
thc Pacift draiug€s (c.g, Nacaol|rq Ctolut€ca, Ncg!) of Hordu.aE i8 scarce ia thc northwcstcra
rqgion (e.& Chamcle6!, Ulua, Motagua Mico6, yojoa, El Caiotr) of thc coutrEy, ald is no6t
abudad i! thc trorth ccntral aad mrthcastcra rcgioos (c{" patuca, Sico, BruE Ita$, f"""laa;. ny
confrast, Tablc 4 idicaf a $at Craodfhas acuus occo6 throwhout Hoadura6, but presontly is nost
frTdanl in ttc largcr bodi.s of satcr (c€, Agua!, El C.aj6n) ald ahr€nr froE smar'ier periiteral
habitat (c.rg. TDguitara, TaDpatirgdi Plaplala, cabt Derde).

Ftgurcs 17-19 illustratc thc sizc clascs of cainans and cocodilai etcountc.cd during thc
aurrcys.

- - Yh9 g*.drtl"ry a& hur e4 largc sFcincls lcam to submerge or movc into lrgctatiolr at
thc fts sign of dangcr sucL as thc sw€.p oI a spotliSht or the sourd of an-ourboard motor. Thc odes
lhat do lot bidc do tror survivc; they trcomc oovelty leatbcr produds. As a con6€quetceJ large size
class cailnals atd docodiles probably arc undcr rcpre,se[tci in Frgur€s f-19.

B. Population Trcrds ald Biolo$'

chiqasius a[Ld, Craodylt s add6 have b€er ovcr-eqrloited in Ho8duras.
Fcw brcrdiDg sizc ..i-als wcrc cacouatcrcd duriag thc su.vcys. Thi6 scatlity oi brc€.ii.g adults
dcp.c,sc6 thc poteotial lcproductir€ ratc of thc populatio! matcing it Amorlito.cpfacr tie aaimats
bled by h!rte.s. A valuable rcsource is beilg squaadercd.

Ilovrcvcr, professiouat naiagcdcrl could rctur! tf,es€ populatiors to formcr aburdancc and
alklw thcir sustaircd utilization to colrributc sigDficatt forcigtr €r1"ngc to th€ ecodoEy of Hofduas.

ltc crocodiliau of eartcra Hondura!, panicN arly i! ad arouad kgua Carari".o, *rr.
6urwjnd itr 197 (Klci! 1976 197t, 19t9). Bc{aus! of civil urrcsr in thc lrgiotr, rho prcsetrt survcys did
mt rcrcnsos thoac_popolations sun€ycd lrl ycara ca.lir!. Ewn if it had beel pocsibie to suflry Irguna
Caratasca, itrcrld not harl bc€n possible to rcpcaf thc 191./ surr,eys exaCly siacc thc startiry poinis
(ic" Fccilc Lfit|rd€ asd lorgitude), dirccioas, atd lcigths of ttoso eadicr survey toutcs werc Dot
aYailabL to our luflry tram6. HoqlglEr, thc rcsulfs of tie earlicr surrcyr ia Mosquitia (KlciD 1g7,
1yr9) arc ofiDcrcst whc! comparcd to tie r€sults ofttc prcsent survcy.

L 1Ct, thr Eajo.ity of spcaide$ ofboth spccics w€r. lcss tha! 1j o total leagt\ rrith thc
Calz,ar popdation having a sightcd dersity ea.yitrg fton O/h to 41.9/lm ad a nean of 6.f7kn,
l!!Lc tic ODcadr&tr populatior bad a sightcd dcrsity ofo/t E to 24/tm ard a meaa of 0j1Am. ir
19E9, thc Dajority ofboth spcrics cclsu:cd again rcrc les. tha! 1J total lergt\ aiah the Caimaa
populadotr havidg a sigfucd dq$ity of fton oAm to E55/tm aad a mcan ofi3^m. qrhilc the
Oocod)rf,r populatioa had a sidtcd dclsity of froE o/k!r ro 1.4/km and a me.n of Ogll(s, In both
1977 and 19t]9, thcre crcrc few targc scxually marurc bdividuals of cither speci$ prqren( i! th€ wild
populadoe l:rge cainals atd cocodilcs suwirc hrmting pnassurc by bei.g wary, by subn€rgug
wtctr ti€y scc spodighB or Lcar tle sould of outboatd Eotors, by disappcaring long beforc huaters get
clo6€" The oles that atc trot caurtious do not sulvii€. For this rcason, the large sizc classe,s (>ZO m)
maybc utrder rcprcsc ed in thqsc suwey rcsults.

Rc@gnizirg that €arapolatilg ftod a survcy of on€ populatioa to survcys of ot[er,
grographicaly difi€reo! populatiotrs Eorc tha! a decade later EiCt dot bc rcasonableJ ncr€rthcless,
tf,. rc,sults suggrst tbat tic alcragc sightcd dcEsity of caiEar populatiotrs digfu harc rlecliacd almost
80% il thc 2 ycan sincc Irgula Carata5ca was sunrct&d, daspitc sonc of thc smal populations
survr',rd iD 1989 havirg d€6itir6 sig ficarrly grcatcr. Tbc avcragc sighted dersirics ;uggcst tLc
Aaericaa cocodile populatioa d€dincd atEo6t 30%.

t24



TABIE 3. ST,IRVEYS oF C,,{a.,N cTocoDILu' IN HoNDURAS

Survcy
leryth(km)

Caidar6
siStrtcd

SiShted
dcosity,&a

Estimatcd
populatioo

Estinated
deDsity/kn

Atladic &rinalc rivcrs
Patuca 35.0
Phtano 50.0
Lacriba 65
Sico 193
Agu6! 30
Chapagua Ai
Salado and Cuoro Ys
Chrmelcdn 31.0
tllua E,A
Motagua mI

Atlantic drahaac rnaior laEoo6 ard lrlcs
Brus ils
Ibals 46.5
Bacabr 5L0

Guaimorclo 475
Mico6 ,10.0
Yojoa 54.0
El Caj6n SsJ

Adantic dlaitrae. peripheral hrbitat
l-agura'I"rrguitaa 2.O
l4utra TaEpariDgli 3.0
f4una Paptatingni &E
Cdquarlr6Florer L4
CriquccPlaplaya 0,4
C.iquchculebra Ll
CaMlca Jolamaya 32
CriquccabdDcrdc 09
Pu.nrc6RIoAgue. 03

Pacfic drainaqc rivers
NacaoDc 15.0
Choluteca L7$
Estero I,a B€rbcrin 10.0
Negto (Estero

Salt Bntardo) m.0

311
953
r24
4n

6
38
7
I
1
0

v)
L76
1389.
6
6
0
0
0

4
16
48
15
94
t
9

5lE3
15EA
M.7
389J
10.0

L7
l3
0

165.0

ars
100.0
10.0
0
0
0

6J
.7

g).0
25n

rfiJ

15.0

10.8
22
3.0

57.1

14L4
4.2

16.7

148

314
m2

22
03
0.1
0.1
0

z6
6J
4.45
4.0
02
0
0
0

0
0
0

0

0
0
0

0

8.9
1.9

t9.1
121
02

0.6
0.04
0

3A

0.1
0
0
0

1J
v3
375
6:r.J
25

10.0

0
0
0

0

0
0
0

0

Totair
Mean deuitie,sAo

1,161.6 ur09 2SB3

t Mcan calculatcd from calibratioo survcys



TABTA 4. SURVEYS OF CkOCODTL qSrCqrUS IN HONf,iUtAS

Water{ay Suwcy Gocodil€s
ldgth(k n) sigllcd

Sightcd Estinated
density/kd lopolatiotr

EstiEated
deliity/tn

Atlatrtic drainagc rivcrs
Pahtca
PlStano
h Criba
Sico
Agu6n
Chapagua
S.lado ard Cucro
Chadclcc6a

Motagua

Ibam
Bacalar
El Lirio
Gusimorcto
Micor
Yojoa
EI Caj6n

Atla ic drainaqc maior laaoors aod lakcs
Brus 64s

$.0
6J

193
3.0
an
945
31.0
6.O
m.o

0
0
0

a.
45

L4

11

0
0

I
0
0
0
0
0

0
0
0
OJ
L4

0.4
0.1

0.6

0
0.06
0.4
0
02
0
OJ

0
0
0

75
15

5.0
10-0
1E3

a3
0
5.0

a3
0

1L7
0

410,0

0
0
0

05
0.1
02
0.4
0.9

ss
52.0

n5
,t0.0
54n

455.7

Adantic drairaoe pcripf, eral habitet
f4uaa Tilguitara
kgura TaEp|atingni
Lagula Papt"ting'i
Criqucs Las Florcs
Criqucs Plaplaya
Criquc Ia C\lebm
Ca&lcs Jolamaya
Criquc cabt Dcndc
Pucatcs fuo Ague.

Pacifc drairaq. rilers
Nacaomc
Cholutcca
Frtcro L Bcrbcria
Negro (Estero

San Bemardo)

03
0
0.1
01
0
03
0
0.9

0
0
0.8

0
0
0
0
0

0.4
0.6
03

03

0
0
6.7
L:I
0
0
0
0
0

0
0
O.j

0:l
0
0
0
u
0

0-4
o2

02

11
0
3.

11
0
7
0

?fi

4
6
2

83

0.4
1.1

09

15.0
17.0
10.0

m.o

6:7
10.0

6.7

I O(ais

Mca! d€oslies/l(E
1,161.6

03 t.7
'Marinus nudbcr of distiady Ofcrcat inai"iauals iaenrieea auriag caLbrG;@
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c. Currcnt Maiagcaent

Although Hodurar did not file its iDstnrmert of ratifcatiotr with tle CIIES Secietariat until
March 1985, .ati6catio! actually ocqrrcd sit or s€ven yca$ earlic. thrcugh Acu€tdo No. 16 of 2D
Juuio 1 ad approvcd bt Dccicto Ly No. 71 0r Gacct4 2425 ScpticEb.c 1yi9 (Fulcr, Swi&
Jorge$or, ard B.autigaD 1987). Both of Hoaduras' crocodiliara arc Fotected ulder CITES; Cair@t
o?codl6 or App€rdir II, z dctuodflu etlnlt od Appendix I.

Adrna ctao. llt hid€s were e4|orted ftom HotrduraS under annual esport quota. Article w
2a and 3 of CITES re4uncs that alc.rporr of Appcrdir tr sFcica sbatl bc grantcd oDly sicn thc
Sci€ltift Auliority tas drterEiocd that

1) th. €Ao.t wil rot bc drtriscstal !o tbe $rvival of thc specics, ard
2) tbc dagritu& of thc €rports is Dot so Srcat as to eal| thc sFci€s a casdidatc for inclu.sioa

i! Ap,p€trdix I o to prev€lt it from pcrforniDg its rolc i|! tha c.lsysrons in qbich it
occurs.

Silcr Kleia s (196 19t, 198) su|cys 12 ycars cdlier, no detcrmiratiorr had bc.a Dadc by
RENARE, thc Hoodu.as Scieotific Authority, as to wbat idpact thc quota wa3 haviq ou tte wild
popufalio!" UDder R€soluci6n No. ffi, on 16 March 198& RENARE prohibited e.4otlA of Caiman
crocodi&JJ hides until this sowcy qas cooplcted (Adaa AdoDio BeDavid.E pcrs. coED.). Without
adeguate limitatioB oa huatilg s€asor! and on th! rmber3 and sizos of C'r:"@r cr"codiii8 that could
bc f cd tbrough thc y€ars Fioi to thi! cxport ba4 thc populatioas *crc overhuatcd. Dcspitc t[csc
failirg!, tic sFcie,s ocorrs itr suitablc habitat tbroughout mo6t of dortlcastdn Hordu"a6, particularly
i! Mcquitis. Thc hurtirg has rcmolEd lno6t largp caisa'3; rclatircly fcw caidars Eorc th'r 15 m ir
l€Dgti c|Ei! ercountcred during the survcy!, lt Ve @al,' Caim@ ododills oocodi&,tJ Ealcs satu.c
at abour L7 d total lcrgti ard teach a maximum of about 23 m total lcngth (John Thorbjarnarsoq
pcrsonal con8uDiqtiont M€dco 1961); fena.lcs daturc at 12 m aad rcad 1"8 d total length- The
Clntral A.EcricJr caiEaD, Caim6 crtodilus chiqasius, naturcs a! a slightly sEalcr siz!; it is
cstidatcd hcrc that fcdrlc$ datute at ahut '.jl E total lcngth and rcach a maxinun sizr of about
L6 E, ebilc Ealcs dahrc at about 15 D total leDgth aad rcach a maximum sizc of 25 n. Ifhuatiog ia
Hodduras wErc liEitcd to caimars 1.6 m or greatcr in total le[gtb oEIy largc Ealcs qould b€ lilled a.nd
virtualy 6[ thc adult fcmabs and th! $nallci dat||rc malca *ould be lcft orlardcd to dfitaid tlc
brcrdiq F{n ial of thc popdation If hunting scrc li$ritcal to c.ihrn. 1.6 E or grcatcr in total
lcrgt\ th6 &plctcd popul,arioD! sould rccoecr as tlc sEallcr c-i"i< EaturEd. TLc rcsut *ould bc
ddiond su6taiDcd utilzrtior of thc wild caiBrl populrtiors of Honduras

I! lat€ 19{}9, after tlc survcy frctd*ort eas completcd but bcforc thi6 report was 6ai6he4
RENARE rct an irtcrim crpon quota of 6000 caiEa! hidas"

T\cCteodyhlt aauau Fpulrtiols ofl{oaduras arc e[danglr€d. Norc of t!€ Amencan
cocodilc poPulatioas caa bc chaBdcrizcd as abuadant or oear carrying capacity. Illegal hu.trtiag oI
crocodilcs stil occ1rrs wilh litdc or tro fcar ofgovr.amdt interfercnca ald Oocodyis 4crrtu.r hid€6
havc bccn crported sithin tlc ta6t 5 ]&ars. Althougl cf,porB ofGocodilc bidcs havc bcsr stoppe4 the
unconEollcd dcvclopEcrl of crocodilc farms is posing a dcw thcat to tlc snrvival of the species in
Horduras.

L FarEi[g

Articb m of CIrES prohibiB intcmatioDal tradc in ApF dkI speci€. if thc trade is
prioadly for coEmcrcial purposcs. EIID if thc tradc is trot pridarily for commcrcial purposes, it ij
sill prohibite<l ilit would bc drtrim@ral to tlc survival of tho spcaies in thc wild- Howcver, Arti&
vII 4 alLocrs coE&crcial tradc Fovidcd ttc ApFdir I aaioal sFcics inwh€d eas bred i! captirity
for commcrcial purlnocg in which casc aainals or produds ftom tho6€ captivc brerding programs
sha.[ bo ftat€d a6 t[ough tlcy *crc ar Appcadir tr spccics"

Tho 6rrt Hotrdunn fard for Cltodylus aalus et'6 astablishc.d rcar Tnrjillo i! latc 1985. lt iB
oslcd ard opcratcd by Agropecuario dc Colo4 S"d Thc stocl fo. thi! fard rBr captured from



ocarbyriren! primarily thc Ag|r& and Cbapague. By Eid-1986, thc fard iad colleccd a group of
app.oxiDately 100 crocodiles \EryiDg ir sizc fton 0J E !o 35 d toral lcDgth" By early 19$/, a breediry
group of approxiDately 55 fenales (varyiDg in siz. fron 1.8 to 3.E E) ald 16 maler (L9 to ov€r 3 m)
had bcea asscmbled aad rhe 6I5a breedhg [csti!& asd batchiDg occurrcd. eddnional young
cocodilcs ald at lea3t thrcc pods of hat.hliic rE c colleced ftom the wild bringing the total alrmber
of crocodilcs oa tLc farm to neady 400. Thc bcrdiDg adults arc mriit ined ia a frciihwata.lagoo!
se\E al hrdarrs ia size wbicl is cdcloG€d in .n .tr.i,li,t fe.trcc, The ]ouig ,nin"tr arc rcatcd itr
cor.rrtc pools itr grow out buiLtirys. Thc e8rirc stocl is fed thc oftl from a cattlc .t'-.htqhouse
operat€d by thc osdct, Thc deputy cbairDa! of thc ruCN/SSC Crccodilr Spc.ialirt Grolrp has
a&ircd or thc davclopocnt ard oFtariotr of tlc tarE"

I! cady 19[8, constm.tion rras startcd oo e sccoad, nuc.h latgct crocodilc f.t[ lrcar Sar
Pcdro SuIa. Thc farfi, Clal€onti,lcftal Crocodilc Fann, is a jobf \,Efitrc batwrc! Banco Cortilcdtal
(Hoaduras) ad Clal Crocodilc Fantrs (L.acl). Whc! codpletc4 it wilt bc thc qorld,s laryest high-
tccblolo$' crocodilr farE Plaas call for a brccdiry glcr',,p of 1.X) Cwo.fyh.ts @rgrs and ataryc
truDber of codtrollcd ctrvirodicat rouadhousar fm rcaring ]burg to cotDicrcial siza Cipturc of
brecdirg stod< Aod thc wild conroccd ia 1989 ard has contilucd to datc. CoUadiDg ocorrrcd
opportutristicaly id many of Honduras'wate.rralB but cotrccntratcd in the trorthcm rivers and lagooos,
By late 1969, it bccamc dear thar ir would be dificulr, if Dot iDpo6sible, to coll€ct 1,000+ wild Eahlre
crocodiles ia Honduras.

Ia mid-1989, a third farE wss srartcd by crupo caladero lrdu6Eial (GGD rcar Cholureca-
By Jl|lc 1989, GCI had obtai&d apprqilnatrly m adulb fron rivcrs iD thc vicirity of Trujillo.
Bcca6c thc aniEals pE c trauEatizcd during capturq iEFopcrly traD6portcq aad idrially oaiotained
witiout adcquatc busbadry, an csiEafed 30 died. Mo.c capturca qric plaDc4 aad GGI stafi has
bc6 dplorilg thc possbility of exportilg stod to yct arotlcr faru cGI ir co8idcriig de\,€Lopiry in
Co6ta Rica"

Morc farmirg oFratiotrs arc ccrtain to trc startcd ilr thc rcr( fcw yca$. Thc devcLopoeit ofa
captirc propagatio! prograE for C@coqrhls datus b Hoddutas ir to bc conmeaded Ho*cver,
without profcssiooal guida&c aad governmeatal rcgutatiotr, &;s dcrclopoctrt c.l[ destroy tic wild
populatiotrs" Thc capturc of matulc adult America! crocodiles for stocling farDs has €xadly thc sarue
cfrc.t on lhc wild populatiols as tilling thco would havc, It deprcsscs thc brc€ding potcrtial of the
*ild population urtil youlg crocodiLs i! tic lopulation can Eature and rcplecc the trree<len tlqt were
reDovcd- It hrs thc !'oteDtial of causing thc .+in.rioF of local populatioDs if thc youtrg animrlr are
rcmol,cd a! fa6t as llcy maturc. RENARE !ce& to proEulgate rcgulatioB ttal will arsurc thc
oFaatiotrofdocodilcfarEsdo€strotthrcatcathcr€aourccupo!vhichthedeveLo'ptjrgindustry
dcpcnd&

As stated abolr! Articlc VII 4 of CITES alLocrs coDoercial tradc orwided thc Aoocadix I
aainal spccies iavolvcd war bicd ir captivity for conncrcial purpo6€r, id wiich 

""r" 
ttd Lpriw

Fopagat d adnats and !'roduds sball bc Ccatcd .6 thorgh they wrrc an ApFdix tr sFcies. To
assurc that Appcdk I '.in'k tradcd uldcr thc prwirio!5 ofArticlc VII 4 alc truly produ.ts of
captir€ Fopagatior, thc farnrs Eust bc rrgistercd by ihc CITES S€crctariaf To accooplish that for
ttc Hodduras farnr, tf,c Amcricaa ctocodilas bciag Fadcd Eust tavc bcen batched &om cggs laid in
captivity as tie rcsult of oatitgs of tlc parcots is captivity ar rcquired uoder CITES Conlcreacc
Rcsolutio! 212 Il "dditio., thc farms must usc husbandry tc.bliqucs that have bc€D showr reliably
to produc! a F2 gcDcration i! cafdlity. Thc Agropcsario dr Colotr f.rm qualific6 fo. rcgistratiotl
haviDC brcd c' adt r fo. tirc. j&ars usi[g hEbardry ta-cbniqu€s tbat reliably havc produced F2
gele atioDr on aligator farm! h Flori& aud cocodilc farEs h A&ica arld Asia Horrs€r, under
CITES CodfcrcEc! Rcsolution 621, rcgist atio! of thc 6tst farE for a! ApFndix I spccics rcquires
approral ofa t$o-ttirdr lrajority of thc Panies to the ClfES. No farE Io. Mtfus ra.lut h'6YrJt
bcrtr regi*arcd so approval of thc I{oaduras farm or far6s dust code fto6 the partics" Itr March
19ti9, RENARE requcstcd that thc CITES Sc<retariat briDg thc regi6tratio! of thc AgropcoDrio de
Colotr farm bcforc tlc 7th Confercucc of thc Parties to CITES ir Iausarnc, Swiejcrla!4 in Octobcr
1989. That n4ucst apparcdly was lost is thc nail and by tf,c tioc thc los qas discovcrcd and a
s€co[d rtque* s€nt, thc '150 &ys prio. to lhc ronfcrcncs, deadliae for receipt of $rch propo6al6 had
passcd. As a coDlcqucncc, tf,c issue of rcgisferiry the Hoaduas fato, thc first cordc.cial farD for

fi



Ctaoqlu aa!tus, lcvcr canc bcforc tf,c Cooferetcc of thc Patti6 Noe tf,c fatD cauot bc
rcgistercd until appror&d by thc Panies eirher at tho trcd corftrcnca i! gAg or through a po6tal vote.
Without .cgistratio., tte hrD carirot cxport hidqs" Ia the neatrtime, th€ farm ha8 roll out of room for
housiag tie iacreasiog uuEbcr of Amcricaa crocodiles that arc hatch€d cac& lEar ftom its captivc
propagation program.

z Ranclilg

SiE.! Owdthtt @tatt is cndangcrcd in Honduras ard is listcd on CITE; Appcadix ! eqort
of raffhed hide,r L Fobibitcd. Bclorc randiry could bc appro\Ed undcr thc Fori6iors of CITES
Codctcncc Rcsoluliors 12 ard 3.15, RENARE x,ould tarc to dcDo!6tratc throwh suneyr that thc
populatiors of Crocod)t r aataar arc suficirlfly larga to alLow thcir tra!6fcr to Appcodir tr for
raaching purposcs AltrnativcB RENARE rould harc to s€€l at aldual ergort quota for ra4hcd
hi<lcs ua<lcr provision of CITES CoDlcradcr Rcsolutio! ruL Ncrcrthclc,a!, thc World Bant frndad a
study oo talctiDg ctocodilc,s ia Honduras, Thc rrpor! Fcpar.d by Elcotrsult Dc Ccnaoamcric4 P.O.
Box f94l Tc$rcigalpa, D,C" HooduraE is vcry poorly donc. Despitc rcrciving cxccllcar advic.c from
consultanti (Woodcar4 Hiaas, aad David 1988), thc final tbrcc llolumc rcport is full of supedluouq
plrgciiz€d datcrial, and lacts data otr thc statu of thc wild loptrl"tiona Yet thc fact that the report
rar fr|nd€d at a coat of morc ttan U"s. Slm,om cbarv &dorstrat€s that goyEEme[tal altd
itrt€rgovernmental agarcics bclicvc lhctc arc major ecoaomic gaiDs to bc Eadc fiom tbe captiv€
rcaring of cocodiliaa*

RECOMMENDIITIONS

Ttc lollowing recoomm&lioDs rcllect both thc rcsults of the 1989 survey and tte goal of
a*ablishbg a sustaiuble Fogram for tta Eaxi[rus utilizatio! of the Hordua6 caiman and crocodilc
rcsourcc. Howc\er, tie .€coDmcodatiors arc coDstraincd by loDg-c.stablished pmcticcs itr the
irtcrDatioral cainaa hidc tradc.

Catnar oealihls chiltpetitlt - Ar adrurl hu quota for caiman caa tr madc more efiective
by combinilg it with a sizc [dn that rcstrids tnc harEst to larga D6lcs If such a quota wE c too large
if would lot erdargc. thr caiEan IDIn ,ation bccausc ody larg. dalcs would be tille4 not the
brccdirg fcnalc,r or soalL! brcding natcs. Hocrclrr, if thc quota wrs so largt that it could dot bc
illcd ia Hoadurar, it could prorddc an allnu! by *iict illcgal cainal tridas ftom oth€r mtioDs could
ctrtc. irtcmatio|ral trade. Forcign bidcs codd bc sdugglcd iDto Hoodu.as and t[e! enter thc tnde
wtc! dcalcrs clriE thc hidc,s origilated withi! Hodutas" The CITES Se.rctaiat brs docudcDted
lumciou! i|rstarc$ in eiicb iIcC hid€s havc bcc! traDsshipFd tbrough other natior6 to provide
thrE sith lcC €xpo.t paFr$ Such'lau&rirg'of ilhgrl hidcs has ocofrcd through seycral Cedtral
Amcricaa narions

A largc hurt quora comt ircd lritl a sizc liEiS wou.ld hun thc local caiman populatior if the
sizc liait s€rc lot rigoroudy cirforcca

Whcther or rct citf,cr of thasc thirgs could happcn in Hotrduras, th€ followiDg
rccomEcrdatios avoid the poteltial problem! by proposhg iaalistic but coDscrvativc oeort qlotas
It Cainan ctocdilu chiquius.

Ctnoty&tt aauns -Whc3her for farebg or.aschin& it is Datural that commercial programs
for rcariry qocodilec ia caFtivity i! Hoiduras look to wild popolations as a so rcc from vhich to
acqui& tncn stocL Siscc CITES prohibits thc e,port of both ApFndix I ald Appcdk tr species if
thc erpod Eould bc dctriireltal to tlc aul\,iva.l of thc spccias, it rculd bc iEpropcr for thc govcrDmcnt
to allow ttc farDs o. ranchca to dcsEoy the rcsoucc ttrough cxccssivc collcctiors tom thc *ild
popul,atio!- Colcdion of all thc cggs or hatci.liags prodrced i! the wild would bc difficult if not
itpocs'blc. Sooc vould bc Eisscd ard grow up to cotrtributc to latcr gcncratio!& I! thc deartiDc,
thc brceding adults conriauc to producc Eorc eggs ard batchlirg! each fouowiDg yrar. By coDtrast,
rcm@rl ofr,€ry dary brccdiry adulfs has a nore imoediatc effc.d by d,cFcssing thc .eproductivc



pot tial oftlc wild popularioa To avoid that, manygovcramcnt saaCioocd progams h Africa a{d
North ADcrica orly pcrEit cllrdioD of wild cgs| ard f,aktrliDgi to stod farD.s and/or raaches.
Captu.c ofbrc€ding adults is prohibited. I! additioq romc progams matdate that crocodilc atd
alligator ranchc6 rctum a pcrccltagc ofth€ir jearliDgs to the pild. Typi(.lly a majoriry ofwild
arocodilcs arr lost to prcdlto.s duriry thcir fitst tm t€ars of litc. Relca.siDg crocodil€s whci' ttcy ar€
ore or two Fsts old ard tro Longcr vuhcrablc to nlt|tral predarors rould rcplaco thc o[cs colledcd for
the fant" Acually, thc falchcs arc trot alyayr rcquircd to rctutn tlhc .nim"l( As long as govcmacat
op.f,atcd nodito.iDg prografis irdicate that thc *ild popuLatioDs arc stablc or in rcasiDg, thc rarchc6
arc aloitrcd !o l(e€! aI thcir ycarlitrg. Ho\Prw., thc farn yadbgs arc availablc for rcstockiig i! thc
ctcnt thc nodtoriDg ndicaf.6 a d!€casc i! thc wild lopulatio8. A scaold Eaior lo6s occors among
subaddt qocodil€s l-1J D in hrgtt, thar arc tilcd hy lsrgc, saturc tcnitorial male!, cfiict fu orc
rcasotr c,hy qocodilc popdatioB talc so loog to rarovu aftcr bciag sct€Ilb dcpldc4

A. starcd abovr, rcgtstratio! of ttc lloodurar brnr by OTES DUrt a{ait apFolal of thc
Parti.. .r tf,c 19y2 CnES Coofcdcc or througb a po6tal rcta Fior to ttc!. Untit tlLt happcrE
Amcricaa crocodilc hidcr Day trot bc .eortcd udrr Fovi6iors of CITES Articlc vII 4- I,r additiotr,
hidcs of ramhed Amcrical crocodilca carnot bc ceorttd until ttc partic,s to CrrES apprdE a tiaDslcr
of thc Honduras pop!.latiols to Appendir II o. approE an arnual cxport quota of lalched hidcs fiom
Honduaas.

Ho*e!cr, *hilc it war applying to CITES for a trarsfe. of its docodile !'oputatioDs o. for an
erFort qEota, RENARE could a.[oe farlrs to oFratc as op€o-cycle ra.nchcs by collettiry rrild eggs aad
hatcl i!g." Fr@ 1I} to 36 mortls.rc rcquirei to rcar batciliag American crocodiles toshugbGi sizc,
so crocodilcs hatcied fron cggs collectcd tiis ycar will trot be rcady for erlon as hi<tcs bcforc 1992.
Tbis intcrval is sulEcicndy loDg Io. RENARE to idpleEctt it3 caida! and clocodile corscrratioo
progra! 8Bd to apply for a tnmfcr of its populrfions oX Cr'{;odthts aatttt to Appcadk tr or for aa
adoal ceort quota for .atcbrd Ct@odrthls aaus b1&s,ld&idrt CITES CorlcrcDcc Resolution 7.U.

r'naly, dthough Oocodjfia ud.tla is a lrrgc crocodile, it gcnc.aly is rccogdizcd as a
rclatiecly no&aggrc,ssirc lpc.cics. Ncv€rthclcs6, shouldAmerican crocodils becodc abutdant ncar
.rca6 rcgulady ft€qurftd by huoals or liwstoc\ local pcoplc *ill conplain aad call fo. thc rcdoval
ofsuc.f isaacc crocodilc,r, Tha In6ctcc of otro or t*o nuisaDcc crocodil€d stould Dot bc uscd as
justifcarion for a widesprcad caDpaig! to cli-in,tc all qocodilcs i! ar ar€a. Thc itdividual ,nin.t.
catsirg thc problqn can bc hled or captEcd for srockiig farEs. A tru,rbcr of cou.tries bavc
FograDs for thc captEr aad/or hlling of ouisancc crocodilcs whea thc wildlifc autho;ities reccivc
cofiPlaiDts

Protc.td Populrtiod - Therc should bc onc or morc lopulatioos oI Caina aveodilut
chirysius ad Otoqhlt cdta8 in Hoddura! ehiah atc Dot subje.aa to huntirg whffc thc spc{j6 ca.tr
bc studicd ad tha popuLtioDs Donitorcd Ttir would proi,i& a basc agailst which to Ecasutc thc
status ofthc populaaio.s fiom wtict cggs arc collc.rtcd Onc of thc proteccd populatioDs could be thc
caiInalr ald croodilca liiiDg i! thc trudcar zosc of thc R.[o Platano Bio6phcrc Rcservq etich itcludes
l4nra lbars ard thc RJo Plata@. Udortulatcly, RENARE bas bcctr umblc to provide t[c sratr
trccdcd to Fotcat thc rascn! adc$Etcb. By contralt, tf,e Enbalse El Cajoa population ofAnericaa
cocodilca cdoys dc fa.to Fot€ctiotr trecarBc acccss to thc rescrrcir ir l.stdcted"

To inalagc thc Hoddirtas !{1F,ul6.no'6, of Caitnatt qeodilus chiapatius a d Cmcodtlus aafi/t
for noimuo sosta.inablc utiizatioa RENARE should

l) csablish atr artnual ccDsus prograd to monitor thc status of thc wild populations of Crtnan
audiltrt chtapotiu a dcrtdhs aalns i^Eo ^,'asl

2) prohibif thc coDmcrcial \Irfis8 ot Annot cr*odih.s cii4asnrs excepr undcr liccose ftom
REI{ARq

3) cstablish an auual hu ilg and 6I'ort quota of 10,000 Caint@ oeodifu chiapaws;
4) prohibit tlc capturc or Lilling of aU wild Orcodrn8 adrdrr adults ad subadults, ex@pt for

tlc rcmoval of nuisaacc crocodil* urdrr Dcrnit hoo RENARE



t Fohibit th. coUectioa ot a\\tild Cncodyhlt acuus cg83 and jurcnilcs for srockiDg farEs
ald .arch€s .*ccpt utrder p€rEit from RENARE;

6) pohibit the operatior of crocodilc farm! ard ranches erc€pt undcr liccns€ fron RENARq
7) Fohibit a[ buyiq ard cxportiag of crocodiliaa hidas erccpt uoder licerse ftom RENARE;
E) rcquirc a! a conditio! of thc caiEa! huding liclDs€:

a) that tLc licascd conncrcial huater oaly till -;-".. morc thatr 1.6 E i! total
lcDgth, vbic[ wiu yi€ld ful bcuy hidc.s L6 d total l€trgth or loDg€r o. flatrls
t5 (d total lcagth or loryd,

b) thar do motc thar 1W6 of thc ""i6,n hid6 may bo undcr thr siz.lidit !o alosr for
thc oc..sioral sl&[tly undcnnz.d adio.l tf,c licc$rd httrtcr Eigl'. &ill by
Dtuafq

c) that thc liccosed caina! huntrr tag all Ca,irz@r a@o.n /t ctiqasius fiM af.tfu
tine thc cainatr ! ldlcd eiti lo.Li"g s€.ially.nuabcrcd tags suppucj by
RENARE in cooplialcc *ill CITES C.oderctrcc Rcsolutiod 5.16, ad

d) tlat tnc coEocrcjal hultirg of -16'- is prohibited duriag the nestiag season
fro@ 1Julc to 1 Odobcr:

9) rcquirc ar a conditio! of thc ouisaacr crocodilc capture^urting Frnir:
a) that th! trappcrs d,eaorstrat€ compctelc€ in thc lirc capturc, haadliq ald

bansport of Amcrica! crocodilc.r
b) that rc crocodilc oay bc captutci or til€d urless t[c hunter has .ec€ivcd a vritted

iDairuatiol ftoE RENARE based upoo a cooplaiat of a spccific suisance
qocodilc that po6€s a tfrcat to local people or their livestocl, aad

c) thaf thc trapFr dust aftelrpt to captura aliE the spcciEc crocodib causing the
lruiralcc codplaint, aDd !o oftcr crocodilc, for trarsport ard salc to a
liccnscd crocodilc farm,

d) ttaf if tf,c Fappcr is unable to cipturc thc specific crocodilc causi.ng the nuisanc!
coEplai4 he day kil it, and

e) 6at, inoediately upor itr bciDg capturcd or lileq thc livc docodile or itr hide
oull bc taggcd h tic tip of thc tail with a loctiog serially-dumbered tag
supplicd by RENARE ia conpliascc with CITES Cotrfercncc Resolution
5.16;

l0) rcquir€ a8 a coditiod of thr crocldilc cgg ard jwrDft colc.tion pcrhit:
a) that thc collcdors dcdorstratc coEpctcnca i! thc collcdio!, haldlilg, and

tralsportation of livo cggs afil jur€nilc crocodilca
b) that no eggs and juvcriLa bc captucd udcss thc colaator has rcccivcd a *rittcn

rcqukition ftom a licc8ad docodilc far6 or ranch (this wil discooragc
co[cdio! of eggs ard juvroile,r whca therc is ao buycr), aad

c) ttat oo cggs or jui€lilas 6ay bc colleded itr arcas wh€rc the araual c€lsus
gogram indicatcs thc population is dcdiniq ir nurnbcrs;

11) rcquirc as a cooditiol of thc crocodilc farm and ta,tch licrrs€:
a) that thc opcf,ator dcoorstralc compctdrcc i! thc handlitrg of crocodiles, prop€r

hu5bardry tc.hdques, includirg urdeistaditrg the basics of crocodilc
bchavbr, egg ino$atior, flttitioD, aad sanitatiotr,

b) t[at thc opcrators har,r Fopcr iDorbatio!, rcarirg; and brc€ding facilitics, ard an
aoplc sugply of fmd for thc ooobcrs of crocodilar oa han4

c) tbat l0% of thc farm's yearling crocodiles bc availabtc fo. .cslod.irg dcpleted
populatioDs if requcstcd by RENARE,

d) that liccnsed crocodile farm ard ranch opc.ato.s daidtair complctc rrcords of tbc
crocodilcs capturd from the wil4 irdudilg adults, young aad hatchlingr,
thc nulbcr of cggs collcdcd &oD thc wil4 thc lumbct of trcsts built and the
luEbcr of eggs laid h captivity, thc auobcr of eggs that haach, tic dudbcr
of crocodile,s that die from discase o. isjury, and t[e tr|rsb€r that are hllcd
to. hidcs or Eeat,



€) that, after May 190, Iicensed docodile farlns ard raachas may acquirc cggs of wild
crocodiles only ftom the holder of a vdi<l egg aarl hatchlirg collection p€rmit
issucd by RENARE,

D that, after May 1990, no licensed crocodile farms may ac4uire adult or subadult
crocodiles ftom the wild, except for nuisancc crocodiles capturcd by a
psrmitt€d nuisancc socodile trapper on instructiotr froE RENARE, atrd

g) that licelsed crocodile farat tagatl Ctocodybs a.utus hides produced or the farm
or ranch with locliDg s€rially-numbered tags supplied by RENARE in
compliance with CITES Confererce Resolutior 5.16;

12) rcquire as a conditior of the hide buyer/eleortcr licctrse:
a) th^t no Caiman crccodilut hides naybc puichased if more ttatr 10 ofthe b€lly

bides are less tbatr 1.6 h ir total ldgth or if Dore thar 10 ofthe flaDk ar€
less thar 85 cm tota.l length,

b) that no hidas or meat froa wM C,ocodylut aan s may bc purchase4 exccpt for
auisancc crocodiles hlled by a pernitt€d luilatrcc crocodile trappcr or
iDsrruction ftom RENARE

c) t\at \o Caimaa crocodilus chiapasius or Crocodylus oc!tus hid€s may be purcha€d
or exported unless lhey bea! the locking serially-nulDbered rags supplied by
RENARE in conpliance wirh CITES Conference Resotution 5,1q aad

d) that the buyer/exporter must explain to the hunteK thc biological basis of thc siz€
limit which wil protect thc br€€diry caimals add assue a future supply of
hides;

1:|) cstablish Ernbalsc El Cajon and the nuclear zone of the Rfo plata.no Biosphere Reserve as
idviolate sadctuarics for Ctocodylus aantus a^d Csiman crocodlur, where thc ocologf
of thcse slacies car be studied and the populations monitor€d;

14) rigoroosly enfor@ all these rcgulations;
15) apply to CITES, in time for the 1992 Conference of rhe Pa ies, for an aDnual expon quora

ofra &cd Cmcodylus acun r hides, and
16) apply to CITES, in tide for the Conference of the Parties rhat fotlows tbe 1992 meeti-;trg,

for a tra.Dsfer of the HoDduras populations of Crocodytts ac!,ur to ApI'eDdix II, if the
data geicrated ftom thc amual cellus program atrd the ranchiry and farming
program bdicate thc populations are recovering,

If RENARE is urablc to impleEent atrd enforce a progrgm that addresses tle coDccrns
oudised io thesc marageme observatiotrs, thetr all collectioD and captuling ofADrericatr crocodiles
and tlcir cggs should bc prohibited witiout exception, and an alrlrual hunting ad cxport quota of 5,000
Central Anrcrican cainarB 6hould be imposed.

Actnow!€dgcmedts

The CITES Secretariat, and partiotarly Dr. Obdulio Menghi, CITES Scienrific Coordiaator,
provid€d tecb.dcal support and eD@uragement froa the ca i€st plarding stages uDtil thc final report
was submitted. The proje.t could not have been carried out without the approval and activc
participatioD of tbe Horduras Direccion General de Recursos Natualcs Renovablqs (RENARE),
Secretaria de Rccu$os Naturaled and qspecialy Adar Anronio Bcnavides, Director Cercral of
RENARE The Amedcan Alligator Farmers Associatio4 in ils capacity as a not-for-profit, ta-
exeept, rcn-govemmelltal organizatioq provided contractural logistical support for the enrire project.
Adolfo Mdclcc, Estancia El Tumbador, Trujillq alsistcd by mordtoring expcnscs dl.lirg the course of
the eotirc projcct. In additiorq hc kindly opened his Estancia El Tumbador ro house thc fieldtcams
whcn thcy were iu thc vicirity of Trujilo and provided other logisticrl support ia Tegucigalpa.
hvolvcmedt of the staffs of the El Caj6n Limnological Udir and the Cuero ad Salado Wildlifc Rcfirge
cctably made thc work in those particular locdities much easiet. Ramon Zudg4 Jo6€ Rigoberto
Goillez, a.rd R aldo Alvarez l,erc irvaluable assistanf in tie fietd. Finally. thank arc also duc the



many citizens of Honduras who assist€d by supplyiry hformation ard encouragemeDt to the
6eldtca.Es.
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Figura 2. Rio Patuca
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Figure 4. Rio Platano.
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Figure 5. Laguna de lbans, including R[o La Criba, Crique paptatingni, and Criques ptaplaya.
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Figure 6. Rio Sico and Laguna Bacalar, including Criqus Gab0 Dende and Crique la Culebra'

N

+
5

t**t*.



Eana de Chapagua

{

\-r 
BarE de Aguen

Grt\

ttt-

kn

Figure 7. Rio Agu6n and Rio Chapagua, inctuding Laguna el Urio.
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Figure 9. Rio Salado and Rio Cuero.
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Figure 10. Laguna de los Micos.
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Figura 1 1. Embalss El Cajon.
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FigurE 12. Rio Ulua and Rio Chamelecon'
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Figure 13. Lago de Yojoa.



uufgtott.F

CEFAOS OEL OCOr,r!

Figure 14. Rio Motagua. kn

Caribbean Sea / Mar Caribs

$.@q

fEc)CICALPI'A

N

+



N

+

Figure 15. Rio Negro and Rio Chotuteca, including Estero La Berberia.
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App.trrtir A. Sbtrdrdlr.d Cctrru! ForD!

suwcy Locadot: Date:

Arca Survcycd:

Ild. Stan:

Pc$oract

Habitat Tnc:

Gacral Habirat Dcscriprion

e aic C vatct:

CLoud Co'/€t:

Moon Phasc: Precipitatioo:

Wat.r Salitit,': Watcr ClaritF

Watcr IJvel: Tidc Phasci

Suivcy ScctioD.

EO

Survcy Scctioa

EO

Sowcy ScdioD-

EO

CENSUS DATA

Sizc-Oass (cd TL)
>1.0 >1J>05

sizc<lasi (cn TL)
>L0

Sizc-Oass (ctl TL)
>1.0 >15 >3.0



Survcy Sccfio4

EO

Surlly Scdio!"

EO

Surrcy Scdo!:

EO

Sizc-C1asr (or TL)

>0J >L0 >15

Siz..Oars (cd TL)
>05 >1.0 >t j i

Sizc4la!6 (.6 TL)
>05 >t-ro >lJ

Sizc-Class (co TL)
>05 >1.0 >15

Sizc-Clas (cE TL)
>05 >1.0 >15

Survry S€dior:

Sur€y Sc.tiotr:


