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Abstract
The Louisiana Depariment of Wildlife and Fisheries conducted

v

an aliigater (Alligator mississipniensis) research and manacement

program during -the period 1959 through 1%8l. The research »
included a field study segment inv estigating basic life history
and a cvlture program bas=d bn blologlc . facts derived fron iieid
invastig;ﬁions. In 1976 a Chinese alligator (élligg&gg.giygﬁgig)
prcpagatidnlprogram was bagun} This paper add“esses fa- ility
design, maintenaﬁce, feeds ahd fgeding, growth, and reprioductive
success fof alligatdrs in captivﬁty at Rockefeller Refugé, Grand
Chenier, ﬁpﬁisiaha; Biologicél informafion collected frbm,wild
1ligatorsiand nests in the ﬁildfproﬁided a basis for coﬁpa;i@on
of reprbducti#e su@cess, groﬁth,fand age at maturity under captive -
conditiansl o !

Introduction

\J

In 1959 the Lou131an3 Department of Wildlife and Fishexles

iﬂitiated an 1ntensiae a’Lxgator :researci and management program.
Pe carch was in two parts: a field study investigating Basic

-

life h1story and a culturz program based cn biclogical facts



derived from fleld lnvestwgatlons. The xarmlng study demnwukr ted

.

the feasibility of rearing alllgators in captivity and reinforced

i':

thg-coﬁceﬁt of culture as a viable source of animals for commern-
cial and conservation'purgosés‘; We are able to study captive
alligators and make cbsc vations on reproductive activities, stock-~
ing deﬁsities, foqd requireménts, growth; and social order. In
1976 a Chinese alligatos propagétion program -was begun.’

.The transition of the aliigator from a native habi;at, ona 
1iterally'occupied for millions of years, to an artificial environ-
ment offers treﬁendous cﬂalléﬁgés in terms of management. This
paper describes fac111ty d951gn, maintenance, feeding, grovth
and ;eproductive success Zor alllgato g reared in captiQit? at
Rockéfcllgr Refuge, Grand Chegier, Louisiana.

Basic.Life History

Infofmation gathered frbﬁ telemetric investigations added
valuable 1n51ght 1nto habitat requbreme*ts of adult alligators
{Joanen and McNease 1970, 1972). Insight was gained as to dif-
ferences 1n habltat reqairements both by sex and season. Beth
sexes tended to gather in courtlng groups in open water areus,
usually_l to 3 m in depth, during the spring. During cour:ship
females were more éocial than males, but after mating the m:ies
remained in the opén water whileifemales moved to small isolated
pends surrounded by dense cover in the interior marshes to bagin -
nest constructlon.i Females generally remzined in isolation umtil
the followxng spring when courtshlp once again brought then into
open water, e
Growth rates .of wild alligators provided a base for evaluating



growtﬁ under captive conditibns. Males grow fairly répiﬁly for
20 yearsﬁ(until ~3.5 m long) and reach a projétﬁeg\tdﬁal length
of 4.2 m at age 80. Gruwthrpf_females declines considérably after
age 10, and individuals are abéut 2.55 m long at age 20. Tha |
maximum p?ojectedﬂlength of females is 2.73 m at age 45 (Ghabregk
and Joanen 1979). Food habit.ipvestigation§ showed immature alli-
gators (<1.8 m) consumed a iargé proportion of invertebrates whe?eas
'adults preyed heafily on veftéb;aﬁes (Chabreck 1971, Valentine
et él. 1972, Mcilease and Joanen:1977).

Lulture:of Adults

Enclosureé for Adults

An iﬁportant‘finding of culture study was the relationchip
between pen design and productivity (Joanen and McNease 1971).
Though bréeding-occurred, the: original pen layout was in&;equaté
to achieve productivity needed for a commercial fgrm—type opara-
tion. :The'briginal fiVe pensrware 0.1 ha rectangles 7ith a 2.4:1
water to land f&tié) Each contained a single pond 2 m deep with
a small island in the center. Sboil excavated from the water
area formed'a'S m ﬁide levee around the'perimeter of théfpen and
served as a foundation for the femce. Natural vege:ation prcﬁidéd
cover and ﬁestiﬁg material. )

Because of‘thé lack of habitat diversification, stocking
rates were‘fixed at one male to one female (wild-caught) per pen.
Efforts wefe made gbrstock more ﬁeavily, but social order pre-
vailed andithe dominant male and-female either killed théir com-
petitors or forced;fhem to flee. . This pen design was inefficient

=

and impractical due. to the large number of animals, especially



males, that had to be maintained and the expense of housiﬁg only
: . A e 4

one pair per pen.
Using data collected from recent field studies on habitat
requiremeﬁts, néw.pens ware bonétructed that incorporatéd social
and environmental parameters inﬁo the design_and allowed higher
stocking @ensities'(Joanen and McNease 1979a). Pen sizes varied
from 0.2-0.8 ha, with a water’to iand ratio of 1:2.4, A number ‘

of water areas were dispersed about the pen for isolation and

courtship areas. No perimeter levees were constructed and fences

were set at ground levelwbreéénting animals from burr~wing under

the fence as had happened préﬁiously. Well water was provided

to each pond. .
Feeding sites were established in all pens, usually near

areas frequently used, such as loafing areas near a water hole.

Trails were maintaﬁned to all feeding sites by light applications

of herbicidés_gnd periodic mowings. |

Feads and Feeding

Various diets were tested dﬁ*ing tha past 15 years to develop
an economical and nutritlunally balancea feeding reglmcn that
would be adaptable to large scale farming operations. Factors
evaluated wewe:: cost, avallablllty, storage qualluy, ease of
handling, alllgator accephance and nutrition, and etfects on
growth rates and‘rgproductlon.

The feediﬁg segment of the Rockefeller program evolved into
three distinct phases; Phase i'(ége 1 day to 3 years) - intensive
culture under cLosély contrqiled'environmental coﬁditioné, Phase
II (age 3 to 6 years) - pen grow-out program,. and Phasé III (over
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age 6) - pen breeding program. | ..
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Coastal Louisiana produces an abundant supply of hlgh qual-

ity, reasonably-prlcedrflsh and nutria (Myocastor coypus). Whole

fish and nutria cércaSses are available as by-products of com-
mercial-operatioﬁs.and cost less than § .44 per kilogram packéged.
and frozen. Nutria is available 3 months necessitating long pe-
rio.ds of freezing. Fish is available year round requiring short-
term freezing. |

Nutritional analyses revealed that nutria contained 14.9%
crude protein, 2.1% crude fat, 0.5%7 crude fiber,. and 457 moisture;
whereas mixed fish contained 9.97 protein, 4.07 fat, 1.07% flber,

and 60.67% m01sture. Atlentic croaker (Micropogon undulatus) com-

prised 80% by occurrance of the fish mixture diet. Sciaenidae

-(croaker) made up 907 of the mix, Polynemidae (threadfin) 7% and

Stromateldae (butterflsh) 2% \

A special vitamin premix was added to all diets at a maxi-
mum rate of 17 by weight for all age classes of cultured alli-
gators (Joaﬁeﬁ and McNease 1976). The concentration of vitamins
A and D, were-douﬂled during the last 3 years of feeding in an
attempt to inéreaSe_reproducﬁive productivity. The specifications
for the premix prééently in use aré (manufactured by Dawe's Labo- °

ratories Ltd., Chicago Heights, Illinois 60411).:

SPECIFICATIONS . PER 1 LB.
VITAMIN A ©  * | 1,800,000.00 USP U
VITAMIN D; . . oiRS 200,000.00 IC U
VITAMIN E © 5,000.00 IU
RIBOFLAVIN - - r 1,000.00 MG.
d-PANTOTHENIC ACID . 2,760.00 MG.
NIACIN o o 4.50 GM.



At ¢ ' .'—_--._\ 5
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' CHOLINE. CHLORIDE +86.43 GM.

‘:3; VITAMIN. B;z ¢ .. .35 MG.
~ FOLIC ACID 57 : - - .90.00 MG.

© . BIOTIN - 20.00 MG.
@ PYRIDOXINE HYDROCHLORIDE 1,000.00 MG.
-~ MENODIONE SODIUM BISULFITE 4,283.0C MG.
-~ THIAMINE MONONITRATE ] : 1,000.00 MG.
- INOSITOL. ; 5,000.00 MG.
PARA-AMINQ BENZOIC ACID 5,000.00 MG.

. ASCORBIC ACID "~ 45,000.00 MG.
ETHOXYQUIN ' . 5.00 GM.

Joanen and McNease (1971, 1975, 197%z2) -described feeding
methods and rations for wild—caught captive alligators. Feeding
began in March and terminated in October, corresponding to the
8 warmer months of the year. A feeding rate corresponding to
abq;t 7% body weight was fed weekly. Various types of food were
fed?ﬂtrawl remnant marine fish, mammals, and beef by-products.
Fish was the basic dieﬁary component because of availability and
minimal cost. Nutria meat was substituted for fish in some of
‘the pens during 1980. The Chinese alligators were fed nutria
in 1980 and 1981 and a mixture of nutria-fish in 1979.

Cultured a;ligators on a fish monodiet exhibited suspected
dietary problemé'tﬁéu were not observed with wild caught stock.
Growth rates were excellent but poor egg fertility and hatch-
ébility‘appeared.tu be caused by inadequate nutrition. Problems
with reproduction deserve further study. |

Most alligator farms in fh33United States rely heavily upon
fish as their urimary food source. We strongly recommend that

farmers take a close look at their feeding programs, especially

for brood stock animals. Culture of our artificially incubated

and hand reared stock has raised serious questions about the

effectlveness of traditxonal feeding progrum94w1th respect to
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an efficient, self-sustaining program. "

Stocking ﬁates

As in any farming op: vatlon quality stock is a pre**qx%site
to a'prodtctive.prpgram. In early Rockefaller Refug@ farming
endeavquré Wild-céﬁtured ¢dnlts ‘ware the caly stock avqlih.;;
and were used until they were replaced with alligators vwhich nhd
beon ralsed entlrely in c“pt1v1ty ‘

Wild-captured alllgguors need approximately ten tlmeu nore
stace than captlve%bred alllgato;s. Under the best pen conﬂitiéﬁc
we were able to'maintainofive.wild alligators per 0.4 ﬁé, A com-

mercial alligator farm in Loﬁisiana is reported to have maintained

".

45 aduﬁ_ domesticated aLngators per 0.4 ha w.:h a nesting success
ranging from 18 QOZ over a 13 year period (Joanen and McNease
-1-’:’798> et

esent experimental stocking rates for cultured American

%

dl*lgators_vary from a lcw of 12 adults per 0.4 ha to a hizh of

46 per 0. hzha. Because of their-rarity and the fact that we only
have three Chinese alllgatJrs, they are stocked at the rate of
1 to0 0.2 ha. . -

v 3 Culturg of:Juvenile

Housing of Juveniles

En?irgnmentaljchambers were;used as brooders for aliigatsrs-
up to, three years gf_ageA(Joaﬁenland‘McNease 1974, 1917, 1979a).
Thase chambers'wgre heated byfthgrmostatically controlled elac-
trical thafmal conductors. Wétéf was supplied through a;te;werk 
| of ulaetlc and galvanlzed 1pes from a 5 cm water well, Teupera-
tures were‘maintaiqed at ;9-32? é; Chambers were {climh'prcmfcdﬂ

.f- ? )
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because hatchlings were especially agile and could readi.y climb
% . s | x

Jut.

Fighting occurred occasionilly, resulting in cuts on the

(s

tail, back and limbs, but was not consicdered a seric s probisa.

High' stock ing densities iﬂcreased fighting. e best stocking

2

denisity was 10 per m“ during the. first yzar of life. After cne

‘<

ear-a maximum of 3.3 per mz;ca:-be stockad (Joanen ‘and Mclease

)

1¢77).

Contrclled Environmental Qhambef.Culturg

Foﬁr aiets were testad fdr young alligators (Joanen and ’lﬁpa e
1976). ’Two altered comme*ﬂiél'rétions, catfish and turt1~ r;kds, |
prcved Lotally 1neffect1ve and were quickiy discontinued. These
contained mostly vegetablc based proteins which alligators saca
unable to 3ynthe512e (Dr. R. A. Coulsen, personal-communicatiéﬁ
1974). | " e |

.
»

G“ound nutrla carcasses and fLsh were acceptable as feods.
Growth of alligators fed nutria was superior to those fed fish.

Ny

Nutria prosented storage problems because of its seascnal avail-

ability and was more expensive than fish. “iaadvantag s of fish
wer2: high percent moisture, ove%feedine tended to prodﬁcc zout,

required freezing fﬁr stora e, must be purchased'iﬁ la:gg encugh
uvantities to maﬁe aeliﬁerj economlcally feasible, must be czoL*i‘
for feeding-small ailigatora, and. was found deficient in yitsmins
{Josnen ard %cNease 1976). : ’

After hatchlng, temperatufés'were held at 32° C in order

to cpeed up body functions. Hatchllngs began feedinw by the ninth

or tenth day after hatching. Feed was not offered -until the eighth

- B



fdf‘wild aiiigators and 75.47 for wild alligata:g\beld in pens.

Summary

Recent feed and feeding studies have resulted in more un-
answered questions than answered ones. We feel that a variety
of quality foods in the diet are better than a monodiet. Excel-

lent growth was achieved with fish and nutria diets; however,

fish may not be suitable for a high degree of reproductive success.

The very foung age at-éexual maturity further complicants
comparison df data. Stocking rates, scress, artificial incubation
techniques and grow-out procedure may also affect repfoductive
potential. These factors require long-term study.

3 Our pen culture program is just now reaéhing the point where
the very basic nuffitional requirements of alligators can be
studied. We have only begun blood work in the past year (Dr.
Valentine Lance, unpublished 1§79-80 field data). Dr. Mark
Ferguson's'q@going alligator egg and hatchling research should
assist in anéwering reproductive related questions. |
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