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INTRODUCTORY MESSAGE

from

Dr. Gerardo Budowski,
Director General of IUCN, Morges, Switzerland

For the second time I feel very unhappy not to be present
on the occasion of a meeting of crocodile specialists.
Crocodile conservation is a subject to which IUCN devotes great
attention and, in close collaboration with the World Wildlife
Fund, aims to carry out a series of projects throughout the
world for safeguarding the crocodilians - many of which are
at present endangered.

hy own first exvperiences with the crocodllJans o back to
the 1940s in Venezuela, Colombia and nearby Brazil, where I
had ample opportunities to see the burgeoning huntlng operations
which have today led to the virtual disappearance of crocodiles
over wide areas. A gimilar situation is found throughout the
world.

Of course, the maintenance of species 1s still our main
concern - and you will certainly review progress on IUCN's Red
Data Book on reptiles - but it should not be the only one.

We seek nothing less than the recognition of the crocodiles as
useful animals, of great interest to science and to education,
ecologically 1mportant as a vital link in natural relatlonshlp%,
and economically valuable natural resources in themselves.
Crocodilians can and should contribute to the overall essential
natural balance and qguality of life - as important assets to
man and his environment. I do not want to be unrealistic and

T am the first to acknowledge that we still have to go a long
way to reach this objective, but your Working Group, more than
any other entity, can greatly contribute to making our common
goal easler to reach.

Since your last meeting, two years ago, new developments
have taken place, many of them spurred by your activities.
Better surveys are being promoted throughout the world. In
Latin America Professor Medem's inventories in various countries
have led to worthwhile action. Some promising initial results
have also been achieved with a small breeding stock of Morelet's
crocodile in Mexico. But continuous depletion of crocodilian
species in African countries has also been reported: although
there has been some progress in restocking in Natal, the overall
plcture appears very grim in natural habitats and, of course,
this is why so much emphasis has been put on breedlng programmes
based on experience accumulated throughout the world.

Farming crocodiles in captivity or semi-captivity may
ultimately prove to be an effective tool to alleviate pressure
on wild crocodiles. Whether this can best be realised through
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small farms as in New Guinea or through large breeding centres
as in Bangkok and Ndumu may well be worth examining in
relation to all the social, cultural and economic conditions
of the various regions.

Major development of the crocodile leather industry is,
undoubtedly, a very grave potential threat, and any moves to
promote this industry without carefully planning the utilization
of resources should be critically reviewed by your Group. We
are, for instance, apprehensive abuut the scheme to build up a
large leather industry in Sudan under the aegis of UNIDD, since
at this stage there seems to be no reliable information as to
the availability of a sustained supply of the basic resource.

Finally, there are legal aspects, both at a national level,
such as the action being undertaken to introduce new legislation
in Botswana, Rhodesia, Mozambique and some Latin American
countries, and on an international level. 1In this last~mentioned
respect, the most important development has been the recent
signing of a Convention on trade in endangered wild fauna and
flora, resulting from the international conference just concluded
in Washington D.C. The convention includes two appendices of
scheduled species, which will be coming before you for review.

As you will see under Appendix 1, 18 species of crocodilians

and their products will be virtually eliminated from trade,

while another 9 species are severely restricted under Appendix 2.
I very much hope that this meeting will support this Convention
and carefully consider the two appendices, SO that if need be
recommendations can be made for modifications in future revisions,
which are provided for under the terms of the Convention.

In concluding, I should like to extend a very special ex-
pression of thanks to the New York 7oological Society, which has
made this meeting possible. As you know, the New York Zoological
Society was also the key organization for the first meeting of
crocodile specialists held two years ago at the Bronx Zoo 1in
New York. If, as we hope, the crocodilians eventually recover
their rightful place in the balance of nature, much credit will
certainly go to the Society, which at critical moments has been
able to rally financial and moral support to make these meetings
possible and thus to generate effective programmes for action.

Our thanks also go to the Natal Parks Board for making
facilities available at Ndumu. There is no doubt that the
next few days will be an important landmark in international
scientific co-operation in a cause which can benefit all man-
kind. I wish you every possible success 1n your deliberations.
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SUMMARY OF THE MEETING

1. Introduction

Dr. H.B. Anthony, a Founder Member of the Natal Parks,
Game and Fish Preservation Board, opened the meeting by
welcoming the participants on behalf of the Board. An
introductory message from the Director General of TUCN was
read by Miss M. Bjdrklund, Executive Officer of TUCN's
Commission on Ecology, and the apologies of members of the
Survival Service Commission's (SSC) Crocodile Specialists’
Group unable to attend the meeting were presented. Dr.
Anthony was elected Chairman of the meeting and lMr. R.E.
Honegger and Miss Bjorklund as the rapporteurs.

The Agenda as adopted after some amendments included
several items relating to Group procedures and policies,.
which are briefly mentioned in the immediately following
section of this Summary. They were recorded in detail in
the Group's Minutes and, together with supporting memoranda,
including two especially prepared for the meeting by Mr.
M.C. Downes (on the Group's functions) and by Drx. R.H.
Chabreck (on endangered species programmes in general), and
six recommendations mainly directed to future organization
of Group activities, were referred for consideration by the
SSC and the secretariat officers concerned.

Sections 3 - 5 of this Summary, under the three general
headings into which the papers submitted for the meeting
were grouped, cover the scientific discussions, decisions
made and advice given, thus bringing up to date the Group's
assessment of crocodile conservation problems and studies.
It should be noted, however, that, on the Group's recommenda-
tion, points made in discussion arising directly from one oOr
more of the papers contributed, are summarized at the end of
the paper(s) concerned. The account which follows is
therefore mainly confined to supplementary discussions and
agenda items on which only verbal reports are given.

2. Group business

Membership and special committee or individual
appointment matters discussed, included:-

(a) Dr. H.B. Cott's recuest to he relieved of the chairman-
ship of the Group, regretfully noted;

(b) recommendations for the appointment of new members - and
consultants to the group, referred to the SSC;
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(c) agreement by kr. J.H. Powell to take over compilation of
the Group's Newsletter and by Dr. F.W. King to arrange
for its duplication and distribution, in succession to
r. A.C. Pooley;

(d) appointment of sub-committees or individuals to -
draft the recommendations arising from the meeting;
advise on the revision and classification of the
crocodilian Red Data Book sheets; prepare a (popular)
Red Book on crocodiles; complete or undertake IUCN
monographs on selected species; and to bring to fruition
the captive breeding projects for certain species
(Crocodylus cataphractus, C. moreletii, C. rhombifer,
C. intcrmedius, Caiman crocodilus apaporiensis, eavialis
gangeticus and Osteolaemus tetraspis) at the Crocodile
Foundation, Bangkok, and, for the first and last-
mentioned, also at Ndumu (see Part L below).

I

sigin topics of discussion were the procedures and classi-

fication problem involved in the preparation of the IUCN Red

Data Book sheets for crocodilian species,. in the light of a

verbal progress report presented by lir. Honegger, and

secondly the general functions of the Group itself, based on

lir. Downes's paper to which reference has already been made.

There was also a good deal of discussion of plans for future

publications. Various recommendations were drawn up

accordingly for submission to .3SC.
|
|
I
|
I
|
I
I
I
I
I
|
I

It was recommended that the Third Meeting of the Group

should be held at IUCN Headquarters, Morges, in May or
early June, 1975.

3. Conservation review: 1971 - 1973

As previously indicated, the discussions on the reports
submitted about the changes that had taken place since the
First Meeting of the Group in 1971, are recorded after each
regional paper or group of papers in Section A of these
Proceedings.

Altogether ten reports were presented and some seventeen
decisions, recommendations and suggestions were recorded.
In the absence of Professor liedem, Dr. Wayne King summarized
the latest information received from him about the South
American crocodilians and arrangements were agreed for
improving the ciroulation of future reports to Group members
and IUCN secretariat officers concerned. In other regions,
the countries at present causing anxiety to the Group and in
which IUCN/SSC intervention to promote remedial action was
recommended,; seemed to be mostly African (Mali, Zambia, Natal
and Swaziland), although in the Central America region
additional conservation measures in bexiao were also
considered to be particularly important.
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£, Controlled breeding of crocodiles

Three papers were presented under thlS head and, in’
addition, Mr. M.C. Downes submitted a Blbllography of all
published references %o ‘ecrocodile ‘husbandry (in the broad
sense of keeping or 'farming’ crocodiles and the conditions
required to achieve success)., The Bibliography, selected-
from a comprehensive working guide to 'the Literature of the
Living Crocodilians', the preparation of which is being
financed by.the New York Zoological Society with a view to
publieation by the Department of Agriculture, Stock and
Fisheries of Papua New Guinea towards the end of 1973, was
welcomed by the Group as a most valuable contribution., It
is dncluded as an Appendix to the Proceedings. :

The recommendatlons arlslng from the discussion of the
papers werée concerned with the problems involved in the
creeding of the Cuban eroccodile C. rhombifer, the status of
which was believed to be somewhat precarious and, in
particular, with the problem arising from its reported
hybrldlzatlon with C. acutus. '

-In subsequent dlscu551on a proposal was endowsed Tor thef
preparation of a list or register of. crocodile farms, '
indicating their various objectives and modes of operatlonq
This would be organized by Mr. Fooley, %o whom all available.
information should be directed (zoeo: breedlng units qualify
for con51derdtlon if serving an effectlve educatlonal
purpose). The first stage would: Be to produce .g checkmllst
supported by a tentative ranklng list, for thé con81deratlon
of IUCN/SSC, only such farms as are rccommﬁnded by the group
and accepted by IUCN being flnally registered., It would be
desirable for ranking to be up- ~dated annually, 1mply1ng on- ;'
site inspection and the “egular revyiew of farm objectives
and assessment of the educational content of an operation.

The Group would, of course, keep a copy of the register and
its Newsletter might well.be a convenient, vehicle for
publishing additions 67 BEREFEHANEEE o ERETIIEt .

There wad. also considerable discussion. of the- Crocodile
Foundatlon, the: endangered- species. breedlng project -establish-
ed at the Yangorapakorn Crocod11e Farm, Bangkok, follow;ng '
the recommendatlon of the- Grouo 5. First. meetlng in 18714
Progress had not been as grod ‘ag expected, since- o far- only
¢. novaeguineas, a SDe01es whose status was not considered -
critical, had been st 1pped to Thallard ﬂoproaobes madle to
AAZPA and to holders of crocodile collections. in the U,S.A.
had indicated general support for such pfOJeCtS and Some. "'
lnterestlng facts had come to light; fer exampleg there” are
1l soeclmens of  the black caiman Melanosuchus niger in ll
different U.S. zoos, all of them animals sultable. for
propawatlon purposes, if only they could be brought
together in one or several locations.
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The Group considered that high priority should now be
given to sending a few key Species, especially C. moreletii,
to the Bangkok farm, and it was understood that Mr.
Yangprapakorn was ready to pay transport costs: an early
approach should be made tc the Thailand authorities with =z
view 30 easing importation formaiities. REeference was also
eagain made to the captive breeding by the Foundation of
C. rhombifer, ~f one or more African species and of
Alligator sinensis, though Bangkok was possibly too warm for
the last-menticned and an alternative possibility was to
arrange for zoo exchanges to build up a stock for a breeding
project in Australia. In general, the value of such

- exchanges should hot be discounted, though zoo breeding units

were unlikely to be able to mount such large-scale recovery
brogrammes as were possible at the Yangprapakorn Farm or
Ndumu Rearing Station. Another recommendation of the Group
was that these two institutions should be replicated in South
America as soon as possible, although Professor ledem's
proposal for a C. intermedius breeding station had not yet

recelived the hoped Ior support.

YMeanwhile, one of the highest priorities was still the
1971 recommendation for the survey, capture and breeding in
the Thailand and Zululand farms of Osteolaemus tetracpis and-
GC. cataphractus, for which an application to W.W.F. for a
27000 grant had already been made and was fully supported.

It was also strongly recommended that Reccmmendation 6 of the
1971 nmeeting, urging Game Department involvement in rearing.
and re-stocking projects, should be followed up by letters to
individual departments. #r. Attwell was asked to draft
sultable letters and furnish the necessary background

~ informstion. The possibility of obtaining stocks from Ndumu

should also be brought to the attention of suitable countries.
In this comnection approaches from Rhodesia and Uganda were
reported, but it was felt that the latter country should be
able to rely on its cwn stocks. Finally, a major NYZS
project in Florids was noted, which hopefully should result
in a croceodile survival centre in two years' time.

5. Other aspects of crocodile conservation and ecology

A number of other interesting papers and contributions
were presented. The former covered:- some of the psculiar
difficulties of conservation education in relation %o
crocodiles and the specialized techniques which were adveocated
or already being tried to overcome them; the important
changes in the gecneral crocodile conservation situation which
is likely to come about when the international Convention to
control trade in wild fauna and flora recently negotiasted at
Washington D.C. is ratified and brought into force (discussien
of this item suggested that some modifications in the alloca~
tion of crocodile species to the Appendices of the Cenvention,
providing for varying degrees of conirol, mgy in due course
have to be recommended by the Group); and, thirdly, tied in
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with the 'Seci-ntific Day' of the meeting and a visit to St.
Lucia Bay, a paper reviewing the current status and ecology
of the very important C. niloticus population of the area.

Two other matters based on verbal coniributions received
attention. It was noted that the preparation of a pelicy
statement on the crocodile hide industry was siill not
completed, but agreed that further efforts should now be
made to obtain a consensus of the Group's views on the
subject. Meanwhile, the Group had been specifically asked
for their comments on the UNIDO croccdile tannery prcject in
the Sudan. The general view was that conslderably more
consultation should take place before the project is imple-
mented. Dr. King reported that the chief Sudanese delegate
at the Convention negotiations had seemed genuinely.
interested in the conservation of the croccdile resources of
his country and thought that a reasonsble population of
C. niloticus still existed, but alsc mentioned that there is

8 tremendous international trade in crocodile skins in the -
Sudan and it was estimated that 90 percent came from outside
the country. In view of this and thes obvious fact that a
tannery in the Sudan is therefore unlikely to sustain itself
from the crocodile resources inside the country, an essential
prerequisite of the project, meriting careful consideration
and any assistance which can be given by the Group, might
well be the establishment of a erocodile farnm.

The other toplc discussed, based on a verbal report by
Mr. Attwell, was the value tc conservation of the capture
of nuisance animals and their translocation. Such
operations ususlly had a favourable reaction from the public
and Press and they were now made relatively simple by the
use of the drug flaxedil as an immobilisation agent, which
had more or less eliminated casualties (see the report by
Loveridge and Blake in Arnoldia LO(5) of Nov. 72).
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Crocodile Specialists,
Second Meeting
Paper A.1.1

POPULATION STATUS SURVEYS OF THE AMERICAN ALLIGATCR IN
THE SOUTHEASTERN UNITED STATER

Robert H. Chabreck
School of Forestry and Wildlife Management
Louisiana State University, Baton Rouge, Louisiana 70803, U.S.a4.

This survey was begun in 1971 with the idea of establishing
8 base line from which gross changes in the population status
of the American alligator (Alligator mississippiensis) could
be detected. The count is not randomirzed and the dats :
collected cannot be used for comparing populations between
states or counties within states. The main function of the
survey will be to evaluate differences Letween years and, even
then, comparisons can only be made in areas where observations
have been repeated periodically and where the method of
surveying has been standardized.

METHODS AND MATERTALS

The range of the American alligdtor includes all orp parts
of 8 states; conseguently, the survey can only be made with
the cooperative efforts of a large number of individusls.
Personnel of the various State Game Departments and National
Wildlife Refuges make most of the counts. University
personnel, students and other interested persons also assist
in the survey and provide input from key locations. 'The
fellowing is a general description of the guidelines developed
for the survey: :

Cooperative Alligator survey

A survey is planned to determine annual trends in the
population of the American Alligator. Night counts will be
made in selected areas and over predetermined survey lines.

The survey line should be about 10 miles long and in
suitable alligator habitat. A& detailed description of the
survey line should be provided, so that effort can be easily

dupiicated by others in later years.

The count should be made during the dark of the moon and
should begin about one hour after sunset. Alligators can
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be classified while travelling along at a fairly rapid pace.
However, the observer should adjust the speed to make
certaln that animals are not overlooked.

The number of alligators seen should be tabulated by one-
foot size classes. The distance from the nose to the eye in
inches provides a reliable estimate of the total length in

feet.

One count of the survey line is to be scheduled each year,
thus requiring only a few hours of time from each cooperator.
Multiple counts will be made in a special study fo. determlne
the variation in the procedure ‘

The count should be made when the temperature LS above
TOF and on any day from May to October. Counts in following
years shquld be made on approximately the same date.

This survey was planned for developing an index to the
glligator population in different parts of its range. Annual
counts of alligators .along the survey lines may be used as a
means aof determln;ng populatlon trends. The survey is not -
1ntended as a meang of determining total numbers of alligators
in any state or locality.and information must be gathered for
a perlod of years before anj trend will be ev1dent '

Slnce the survey will not be used to determlne a total
number of animals in a given area, random selection of lines
is not essential. Survey lines should be established in the
areas with suitable alligator habitat and preferably areas
having alligator populations. It is not essential that
alllgators be-found -on the survey--lire.- : T e

Lines seleoted for counts should,be on water bodies which
are representative of the area, and will reflect. annual. changes
in alligator population. Areas given intensive protection,
such as areas on refuges (particulariy those adjacent to
refuge headquarters) will not reflect hunting pressure.

The areas selected for the survey should be in habitat .
conditions which will remain fairly unchanged year after
year. Shallow waber areas which may be dry at certain - ..
times should be avoided; also areas which may be blocked by
vegetation, such as water hyacinth (Eichhornia ecrassipes),
should not be used. The lines may be established on marshes,
rivers, lakes -or swamps, in fact counts in 2ll habitat ‘types
(in relation to their abundance) would be ideal.

The main point about the survey is that the procedure
used along a particular line be standardized. The exact
rolUte "8hould be chetked “alvout: the ‘same time gach yedr,” u81ng
similar eguipnent ‘and the same chserver, if possible.

In addition to the areas surveyed in 1971, the counts
were expanded in 1972 to include areas not previously




-16-

surveyed. £5 shewn in Table 1, 93 lines were counted in
1972, an increase of 37 over the previous year. The total
number of miles surveyed was increased from 773.85 in 1971
to 1023.8 in 1972. Many of the areas added in 1972 were on
the outer edge of the alligators' range and will provide
valuable information after = period of years.

RESULTS

The results of the 1972 survey are set out in Table 2.
During 1972, 4,025 alligators were observed aleng the survey
lines. Even though this was an increase from the 3,964
observed in 1971, the alligators per mile actually declined
as a result of the additional survey routes. Many of the
llew survey routes were in aress on the margin of the
alligators' range and contained low populations; hence, the
lower average for 1972.

On a number of lines counted in 1971, less alligators were
observed in 1972. liost cooperators attributed this decline
to the abundant rainfall during 1972, which raised water levels
in streams and lakes and caused alligators to disperse into
backwater areas. On cother lines a grester number was a
observed in 1972 than 1971. However, the observations should
be continued over a period of years before any conclusions
can be drawn from the surveys.

Table 1. Location and intensity of aresas
. surveyed for glligstor, 1972

No. Lines No. wiles

State surveyed surveyed
Alébama 8. _ 146.0
Arkansas ' 1 9.0
Florida 12 96.9
Georgia : 6 52.0
Loulsiana =~ - 32 281.6 J
Mississippif 3 31.0 '
South Carolina 10 151.8 i
Texas _ 21 2755 ?

TOTAL ' ' 93 1,023.8
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Table 2. The number of alligators by size classes
counted at night along selected water courses
in 1972. ' ' oo T
- Cbunty“cr - Diét.Survéyed'Size Class Allié/
State parish Date GCbserver(s) (miles) (£t.) mile
0-6" 6'- Ukn.
Alabamz  Choctaw 7/7 Osborn & 11.0 6 1 2 0.82
. Medullan . :
" Mobile & 5/25 Peters & 31.0 198 @ 21. 2l 7.84
Baldwin Britton
" Mobile &  5/2  Peters & 5.6 3 G- 7 l.04
Baldwin britton
o Mobile & . 6/5 ~Peters & 19.4 98 5 33 7.01
Baldwin Britton
" Mobile & 5/16 Peters & 31.0 20 0 15 1,13
Baldwin Britton
L biobile & 6/8 DPeters & 31,0 137 11 9 L.l2
Baldwin Britton - 3
Ala.-Ga. Barbour & 8/15 iiise & 10.0 2 2 1 0.50
, ' Stewart . Estes
" " Barbour & 8/22 iilton & 3.0 2 o} 1 1.00
Stewart Bowers
Arkansas Hempstead 8/15 Sunderland 9.0 0 0 2 0.20
& Carter
Florida  Broward 6/9 gchortemeyer 15.3 111 11 10 8.63
" Citrus & 6/2%9 Grabill & 12.0 127. 7 0 11.17
Hernandc Widner
n Lee - 91 - LeBuff & 8.8 20 1 1 2.5%0
Barber
o Palm Beach 6/28 Hartin & 7.0 119 78 75 38.86
Doebel
" Palm Beach 8/1  Martin & 13.0 232 110 103 34.23
Doebel
" Franklin 8/16 Vickery & 1.3 3 2  L.62
Braswell
" Franklin 8/15 Vickery & 1.5 6 1 0 L.67
' Braswell
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County cor

Dist.Surveyed Sl?e C%ass ﬁlllg /
t .-

‘State Parish""“Date'”observer( (mlles, ‘mile
. L 0-6'.. '~ Ukn.
Floridae _Wwakulle . .8/9  Gidden & _  10.0._ .81 L7 21 14.90
| Hagan & Brldges
" Brevard  9/6 Bond & #est 11.0 16 0 10 2.36
H Brevard 9/6-  Baker & - - 3.1 5 O- 0  1.61
Bennett
" Brevard 8/30 West, Parish 3.9 2 el L 6.67
Baker,Pielids .
" Volusisa 7/7  Hoffmann & 10.0 60 O 7 6.70
Carper ' '
Georgla  McIntosh 8/8  0Odum & Sires 10.0 7 0 o  0.70
" HeIntosh  8/10 OGdum & Sires 10.0 9 o 0 0.90
" Montgomery 8/7 Bearden & - 10.0 I 0 0 0.10
& Jeff Davis Clements
" Catham 5/31 Hight - 3.0 34 1. 35 23,33
A Ware 7/12 Metzen . 8.0 7L 2% B4 18,50
" McIntosh  &/26 Givens & 11.0 87 46 15 13.45
- Hagan : L >
Louisiana Concordia 8/31 sarshal & L1 0 0 0 0
: ' - Linscum: S o :
t Catahoula 8/30 BEmfinger & 10.0 O 0 C 0
& La Salle Tradwell S
" St. Charles 8/1L Callahan & 10.0- 90 15 0 10.5
Dares
" Caddo 8/23 Smith,Martin 10.0 8. & O 1.6
& Henefee
" Bossier 8/31 smith& Martin 3.0 o .1 0 0.3
" Red River 8/28 Kimble & 7.0 o o 0 O
& bBossier : Taylor -
" 8/16 Taylor & 5.0 1 0 0O 0.2

crehouse

Riddie
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Dist.Surveyed Size Class Allig./

L County or o
State  Parish  Date Observer(s) (miles) (£t.) mile
IR 0-6'  B£'- Ukn.
Louisiana Ouachita 8/18 Taylor & 5.0 0 8] 0 0
Sanderson-
" Morehouse &/17 Taylor.&. 10.0 1 0 1 0.2
Sanderson
" Ouachita 9/1 . MTaylor & - - 10.0 7 1 5 1.3
Riddle :
. Iberia 5/1 . Joanen & - 9.5 121 ..:61 67 26.2
iicNease
. Cameron 7/31 Joanen & 10,0 16 5 9 2.4
licHease
By Cameron 8/1.  Joanen & 0.0 B 16 - .21  L.2
licNease y ‘
N Calcasieu 8/6 —Lowery 10.0 10 1 0 1.1
" Calcasieu 8/10 Lewery 10.0 3 0 0 0.3
" Cameron 8/1L, Lowery 10,0 37 10 0 L4.70
" St. James 8/8. John & lioore 9.0 2 0 2 0.4y
" Jefferson 8/10 John & loore 2.0 1 1 7 L.50
" St. Bernard 8/17 John & 9.0 o 0 2 0.22
Assgvedo
K Cameron  9/8 -Walther &  16.0 51 9 28  8.80
Blihovde
" Cameron  7/12 Roberts 9.0 63 16 21 11.11
" St.Tammany 6/24 Joanen 10.0 5 1 3 0.90
" St.Tammanhy 7/29 Joanen 6.0 17 1 2 +2.00
t St.Tammany 8/7  Joanen 6.0 -6 3 2 1.10
" St.Temmany 8/30 Joanen 1C.0 8 2 3 1.30
n Rapides 8/11 -Harrison L.s 0 0 1 +0.20
& O'Neal . ’
" Rapides 8/L. . Harrison 8.0 oO. 0 0 0

" & 0'Neal
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Dist.Surveyed Size Class A1llig./

P : County or L
il State __ Parish  Date Observer(s) (miles) (£t.) mile
Louisiana Natchitoches 8/l Harrison  L.5 o 0 o o
& O'Neal
" Lssumption 8/13 Chabreck &  10:0 o C 0 0
Nichols
" Avoyelles 8/7  Britt & 21.0 11 1 26 1.80
Blackwell
" CAvoyelles: 8/9  Britt & - 11.0 3 0 6 0.82
Blackwell
At Plaguemines 6/1% Henson & 10,0 5 3 2 1.00
Bartee
Mississippi Issaquenne 8/16 Chandler & 9.0 0 - 1 1 Q.22
& Sharkey Herring
f Hancock 8/9- Chandler, - -10.0 12 3.0 6 2,10
_ lewis & Cameron
" Washington 8/10 Blihords, 12,0 3 L 3 0.83
Dale & Williams
South Carclina EBarnwell %/7 iurphy & 33,0 320 2 0.76
Marchinton
" Berkeley &'106 Taylor & - 5.0 O 0 o 0
- Fountain ‘ :
g Clarendon 8/9  Strickland, 5.0 4 0O o 0.80
Taylor & Fountain :
" Jasper 6/21 Hight, Hagan,24.0 0 0 200 8.33
- Noseworthy - :
" Charleston /30 Doshier & 3.0 0 0- 93 31.00
Oliveros
" Charleston - Bara & ' :
Colletmn  6/30 Crosby 16.7 2 0 0 0.12
Dorchester : ' ' .
n Georgetown 7/19 Bara & Pluto 20.0 1 2 0O 0.15
" Georgetown 7/3. Bara & -~ 16.3 0 0 0 0
Barrineai
" Beaufort £/22 Bara & qurev 2.0 15 1 3 3.00
4 Berkley  7/13 Bara & Walker 6.8 31 0 12 6.32
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County cr Dist.Surveyed Size Class Alllg o/
State Parish Date Observer(s) (mlles) (£t.) mile
0-6"1 6'-Ukn.

Texas Chambers Sept. Smith 13~ 17 1 30  4.00
" Chambers  Sept. Smith 8 5 1 1 ¢.88
" Chambers  Sept. Smith 10 29 19 - 8 B.60
" Jefferson Sept. Smith 5 58 1 16 15.00
H Jefferson 8Sept. Smith 5 0 0 87 17.40
" Jefferson Sept. Smith 3.5 83 8 15 30.29
" Liberty Sept. Smith 20 C 0 0 Q0
0 Chambers  Sept. Smith -~ 5 0 0 o .0
ik Orange Sept. Smith 30 00 o0
" San JacintoSept.:Smifh : 8 2 0 “.271\0;50
" Newton &  Sept. Smith 27 o 0 o ‘o

Orange ,
" Orange Sept. Smith 10 i 1 3 0.80
" ~ Orange . 8épt. Smith - 3.5  19° 9 16 12.57
" Brazoris . Sept, Smith 25 1 0 2 . 0.2
" Brazoria - Sept. Smith 15 1 ¢ o -0.07
t ‘Brazoria  Sept. Smith 15 . o o d:ffhd
" Hardin Sept. Smith 20 L3 0035
E Jasper Sept. Smith 11 o 0 2 0.18
E Hardin Sept. Smith 8 0 © 1 0.13
" Tyler Sept. Smith l 26 - 1.  3, 0.23
v Chambers  7/12 Bloom 8.5 20. 16 - 12 5.6
" Cameron & 5/22 Ryan 4 1 1 o}

Hidalgo B , o
" Brazoria &/28 Ivy # e 0
" Aransas 8/9 Ditto, Dunn, A L 2 1

Fears & Giszentanner :
VOTAT, 1023.8 2256 612 1157

# The survey teéhnlque is not applicable in these areas and

a count was made at scattered water areas but distance

surveyed could not be ascartalned.

in the totals.

Data not included
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'”THE”STATUS"OF'CROCODYLUS'AGUTUS”IN“SGUTHERN'FIBRIDA

James Powell
1110 Kokomo Street, Plainview, Texas 79072, U.S.A.

ABSTRACT

In Florida, Crocodylus acutus is rapidly disappearing
from unprotected areas, but making a slew comeback in the
Everglades Natiocnal pPark. John Ogden, the Park naturalist,
is currently conducting an intensive study of the Species,
There are plans to build up the crocodile population of the
Pari to its maximum natural level. |

- The total number of wild Crocodylus scutus in Florids
today is estimated at less than 500 individuals.  Qver half
of these, and 80% of the active nest sites, are believed to
be located within the Everglades National Park. - Outside the
Pari the crogodile populations are in a seemingly inexorsble
decline, primarily owing to habitat destruction resulting
- from an expanding human population, both on the mainland snd
_in the Keys. very few active nests remain in unprotected
arcas, and sightings in such aress have become infrequent.

within the Bverglades National Fark the population,
though small, secms for the moment relatively secure, and
even lncreasing. . o

The present range of the Americah’crocodile in éouthern

Florida seecms largely confined to an ares of' coastal mangroves

approximately 22 miles long by 12 miles wide, extending from
lower Biscayne Bay south and east around the tip of the
peninsula to central Florida Bay. . Most known nesting sites

-are concentrated. along.the northern shore . of Florida Bay in.. .. ...

all ar¢a approximately 10 miles long by 3 miles wide, and lying
completely within the bBoundaries of the Everglades Neticnal

A-Pafkwﬂ-vﬁn~isolated"populationvmay 5t1ll occur in-the Key Deer -

National Wildlife Refuge in the Lower Keys.
fccompanied by John Ogden, the Park naturalist, I visited

2ll known' erocodile nesting ‘sites Wwithin the Park in August,

1972, These were as follows: - C ‘

T



f
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‘Davis Creek: +this site hss had nesting through the
'60's. Two marl nests, both presumably by the same 9-foot
female. One nest was opened and found to contain Ll bad .
EggS . 0ld, collapsed den also at this site. L

iud Creek: one large marl nest. Active den further
up the creek. .

Alligator Point: one "sand" (actually, pulverized.
shell) nest, the scene of a sucecessful hatching in lste July,-
1972.  Clutch size - 74 eggs: 12 bad, the rest believed to

have successfully hatched.

Madeira Point:  one very large shell sand nest, 25 feet
in diameter at the base. ‘

Madeira Beach: also the scene of & successful hatching
this yeszsr. : -

Tayleor River:  here we discovered two previously unknown.
nests, and a den. One of the nests had apparently had a
recent-successful hatching, as st least seven baby ecrocodiles
were counted swimming nearby. - - '

Black Betsy: Rey:  this is now the only known nesting site
among the islands of Florida Bay, all the previously mentioned
sites being on the msinland. Formerly, nesting sites were '
concentrated on the islands. The recent shift to . the msin- -
land is a puzzle-about which there are various theories. It
may be related %o real estate development on Key. Largo, which
has destroyed most of the fresh-water habitats which some
students (e.g. Neill) believe necessary to juvenile C. acutus,
and to which hatchlings from the islands may have migrated for.
this phase of their deve lopment. ‘ :

Davis Creek and Mud Creek have been closed o public
entry in order-to rrevent disturbance of nesting crocodiles
by fishermen.  Now that nesting has been confirmed for Taylor
River, it will probably be closed, tco. ‘

The ecrocodiles of the lower Florida Keys are proving -
elusive. When I visited the Key Deer National Wildlife
Refuge in August, 1972, Jack watson, the Refuge Manager, said
there were four nests on Little Pine Key, and that he estimated
the total crocodile population of the Refuge at 12-20 indivie
duals = a conservative estimate if all Ffour nests are active.
Winile Little Fine Key was believed to be the only island in
the Refuge to have nests, crocodiles had 2150 been observed on
Howe, Johnson, Sugarloaf; and Big Pine Keys. -On Friday night,
18 August 1972, a2 7-foot (estimated) individual wae sllegedly
Observed in the' boat basih at Refuge Hemdquarters. L

Some time later John Ogden also visited the Key Deer
Refuge and talked with . watson, receiving egsentially the
Same account I did. kr. Ogden then spent two full days on




Little Pine and Howe Keys, but without finding any nests, or
any sign.of crocodiles. He plans to return in March or
April, 1973, when nest building should be underway and
crocodiles most active on land.

iir. Ogden, suppsrted by the National Park Service, is
currently Conducting an in~depth study of C. scutus in
Flerida aimed at determining factors affecting nesting
Success, and to guantify habitat reguirements of different
age groups. Also inveclved is a rearing and restocking
program similar to that now being carried out by Tony Pooley
at Ndumu, South Africa. 1972 goals included: studies of
behaviour of adult crocodiles at nest sites using motorized
cameras; measurements of temperatures and meisture
conditions in and near nests; and continued search for
unknown nest sites. The camera study has been Spectacularly
successful in demonstrating the complex role of adults in
breparing the nests, and in aiding the young from Sggs and
nests. Further camera studies are planned f.pe 1973, as well
as radio tracking of juvenile crocodiles to better determine
habitat requirements. All in all, this is one of the most
scphisticated and ambitious studies of crocodilian ecology

in progress anywhere.

In the uverall plcture T crocodiliagn conservation, I

products. ‘Such mnctuaries should be adequate not only in
degree of protection, but also in extent - i.e. they should
embrace inscfar as possible an entire ecosystem; and they
should be established at as Taly points as possible through-
cut each species' range. . In this‘connection, I discussed
with Johil Cgden the pessibility of making the Everglades
Netional Park such & sanctuary for 8._acutus. This would
involve essentially building up the ¢rocodile populatisn of
the Park to its maximum natural carrylng capacity. Exgetly
what this capacity is is uncertein: almost certainly not
less than 1,000 individuals, probably not over 2,000.

Mach will depend on whether the vast wilderness area of
mangrove forest in the west, or Qulr Coast, section of the
Park proves suitable rfor stocking. At the conclusion of his
study, in aporoximately two years, John Ogden expects to know
how many crocodiles the Park can support, and which areas

are sultable habitat.

hre Ogden was enthusisstic over the sanctuary. idea, ang
I strongly recommend its endorsement by IUCH. ‘,Admittedly,
. acutus in southern Florida is at the geographical
bPeériphery of its range, angd refuges near a species' heartland
are theoretically more ideal. Howgver, I believe the
advantages of politieal 8tability mcre than compensate.
Nédumu in South Africa is near the southern limit of
C. nileticus' range, yet teday it is cne of this crocodile's

most secure strongholds; FPoaching no longer seenms = major
problem in the Everglades National Park, but this satisfactory
situation may gquickly deteriorate should the present trend to-
Wards re-opening legal outlets in the U.3.4. for crocodilian
products continue - a trend which I view with grave alarm.
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NORTH -AMERT CAN REDORTS 2
DISIUSSION

There was a consensus on the nged for the elsboration
and standardization of survey technigues: these can be
refined during the course of a survey, but every effort must-
be made tc maintain a basis for comparison throughcut, and
no substantial alteration of methods should be made during
the course of a project. It was also agreed that long-term
surveys are essential: two-year surveys are not long enough
for any conclusions to be drawn, three years may reveal a
trend, but the basic minimum 1f significant results are to-
be achieved was thought to be ten years.

Dr. Weyne King gave & verbal summary of an alternative
system of censusing alligator populations, based on a paper
by Thompson and Gidden (1972: J.Wildl.Mgmt. 4(36) pp. 1081~
1088), which relies on the territorialiy-spaced basking
habit of alligators along the banks of waterways. This
system is estimated to give results of 90 percent reliability
and, in generzl, it was noted that at least in scme areas
rensuses carried out by day are more accurate than those

undertaken at night.

Poaching of crocodilians was considered to be definitely
on the decrease in North Ameriea, due to the better enforce-
ment of Federal legislation, the threat of seizure by Federal
authorities” of poachers' records, and the absence of a
commercial market. Some 140 cases of poaching were, howuver,
currently being prosecuted in the Courts.

Attacks by alligstors on human beings were briefly
discussed: 1in fact only three confirmed attacks, none fatal,
had been reported in the Press a&s having taken place in
Florida in recent years. The reasons for such atiacks were
under investigation, but they could have been due to the
defence of territories by males or of nests by females,
assuming alligators had come to regard people as threate.
There was no doubt that human activities in alligator
habitats were tending to expand, so that there may inevitably
be a greater risk of accidents, provided of course that the
alligator population remains constant. The Group recognized
the difficulty of explaining such attacks to the publie, but
the need to do so if eccidents are to be avoided.




Concerning the range of Q. gcutus in Florida, Dr. Xing
mentioned that in the 1800Us an agult specimen had been. kllled
as far ncrth on tne east coast as Volusia Country on the
Indian River. #7ithin the past two years a single specimen
had been sighted not much further south, nesr the Jupiter
inlet. As for the reported population on Big Pine Key, he
had personally sighted a specimen in 1959, in the saltmarsh
i mangrove zone of that island. The Group nevertheless .

o recoumended that the fullest support be given to the

o continuation of Mr. John Ogden's research on the species in
ffkf the Everglades National Park and t» the project for meking
el use of the Park as a sanctuary for building up the stock to
boid the maximum carrying capacity,.which had been provisiocnally
| estimated at between 1000 and 2000 individuals of this

species. .-
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CROCODILIANS OF CENTRAL AMERICA, INCLUDING MEXICO AND
THE wEST INDIES: DEVELOPKENTS SINCE 1971

JamesfPOWell' )
1440 Kakomo Streect, Plainview, Texas 79072, U.S.A.

ABSTRACT

This paper summarizes, country by country,. changes in the
status of crocodilians in. Central America. (including Mexico
and the West Indies) since the first working meeting of the
Crocodile Specialists Group in New York in March, 1971,

Lack of an entry for a couniry indicates I have no new data
from that country. Repetiticn ~f information already
contained in my 1971 paper (1) has been avoided. -

Mexico

In May, 1972, I made the following fleld observations in
northeastern Mexico: :

Orocodiles, presumably the long-snouted northern form of
Orocodylus moreletii, still occur sporadically in the rivers
and lagoons in the vicinity of Ciudad Valles, in eastern San
Luis.Potos! state, but they are nowhere common enough to be
an observable part of the fauna. Huntlng ‘gulides.very.
familiar with the countryside report sighting an adult about
every six months.

At least one locsl plantation currently protects a small.
crocodile populstion in an artificial irrigation reservoir.
On private property, they are relatively safe Ifrom poachers.
There may be other similar semi- capltve pcpulatlons in the
ares. '

A wild crocodile population, agein presumably of the
northern moreletii, apparently still exists somewhere in
southern Tamaulipas, for the hide buyer in Ciludad Mante
continues to receive hides of adult spedimens.” At the time.
of my visit I was shcwn a six-foot hornback, with fresh blocd
on it, which had been brought in only twc days before. T was
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also shown & tanned, ten-foot hornback brought in six months
before. Attempts to obtesin information on the location of

this pepulstion were unsuccessful, as my informant became

-evaslve and uncommunicative, and would only say that the ares

was very remote, In Mexieo, a surviving crocodile population
is a substantisl financisl resource, and its location is
usually s carefully guarded secret.

It is probable that crocodiles still occur in the Soto 1a
marina River, Tamaulipas, immediately upstream from the town
of Soto la garina. During dsytime observations on the river
T did not see any specimens, and attempts to explore by night
were thwarted by heavy rains. However, the local people were
unanimous in thelir assertions that "a lligators” 3till occurred
upstream from the town. Downstream, the river widens into a
brackish estuary, and crscodiles were said to become rare or
non-existent. G- ascutus might occur in these l~wer reaches,
28 well as in the saline lagoons around La Pesca. I had no

opportunity toc investigate these areas.

I have no direct data on hyw far up the Soto la Marina
and its- tributaries  -crocodiiians may range today. ~Although
commercial hunting no - longer seems to be practised in this
area, older residents with'whom I talked could remember that
in the 1930's, when crocodiles were still common enough to
make hunting profitable, greast "alligator hunts® often
extended upriver to Padilla and Abasole, near the 24th parallel.

Barring the unlikely eventuality that this Soto la Marina
crocodilian population might prove to be the southernmcst
stand of plligator mississippiensis, it probably represents:
the northernmost occurrence of a crocodile (moreletll } on

the Gulf Coast of Mexlcn.

Orooodlle belly hides are now being locally made into
belts; which are scld to tourists along the Uen—ﬁmerlcan
nghway Tor 100 pesos (Z8. 00 U.5. ) each. :

In the gummner of 1972, Dr., Howard Camobell also conducted
field studies of croccdilians in kexico. The follow1ng is
a brief summary of his findings, arranged by study areca (2)

Pacific Coast: mazatldn, Slnaloa and localltles to the
north and South

‘The'follow1ng areas were investigated: to the north of
Mazatldn - Dimas, at the mouth of the Rie Piaxtld; La Crugz,
near the mouth of the Rio Elote; along the coast to the north
cf La Cruz in the lagoons behind the Peninsula de Quevedn;
the vicinity of E1 Dorado in the Ri> San Lorenzo marshes;
and the Bshia de Pabelldn. No evidence was found of breeding
populations of C.- acutus in this region, though Jjudging from
lccal reports such populatlops probably existed until a few
years ago and extermination has been recent. Occasional
young adults may still exist as far north as E1l Dorado.




Study areas to the scuth of Mazatldn were: Laguna del
Caimanerc, surveyed both from El Waiamo at the relatively
develecped northern end, and from Agua Verde at the wilder
southern end nesr the mouth of the Ric Baluarte; and the
northern portion - between Agua Verde and Teacopdn - of an
gxtensive marsh and lagoon system extending south from Agua
Verde to the vicinity of Tuxpesn, Nayarit.

There 1s more evidence of crocodile populations 1n these
areas than in those to the north, particularly between Agua
Verde and Tescopdn. = There were reports of limited commercisl
hunting, and also of nests, though Dr. Campbell was unable

to locats the latter.

An extensive area of prime crocodile habitat exists tc
the south of Teacopdn in the vast mangrove regions known as
the "Marismas Nacicnales". Thcough not studied during this -
gurvey, the lasrismas merit careful exploration.

Pacific Coast: viecinity of San Blas, Nayarit.

Crocodiles are more numerous here. Dr. Campbell
personally counted eleven field sightings ranging in size
from 18 inches to seven feet., The local attitude toward
crocodiles seemed more positive. Even betier crdcodile
populations were reporied te the south of San Elas, between
Playaitramar and Las Varas in the marshes associated with
the Rioc Chila and in the upper reaches of the Rio Ameca
upstream from Puerto Vallarta, bui these were not confirmed

in the field.
Atlantie drainage: Veracruz.

Field work in this_ar@a_Was made extremely diificult by
heavy rains and flood waters. C. moreletii is scarce but -
probably preseant din the Ric Papalrapan near its headwaters in
Ceaxaca. Two ‘subadult . acutus, but no C. morceletii, were
located in the Laguna de Alvarado. Five Jjuvenile c¢rccodiles’
of indeterminate species were observed during a three hour
period in flooded pastures near Lerdo de Tejada.

_ Immedistely prior to Dr. Campbell's visit to Lago de
Catemaco, agents of the Mexiesn government had visited the
area and confiscated adult specimens of C. moreletil held in
captivity by = local merchant. This resulted in a hostile
and uncommunicative attitude on the part of the local
inhabitants. Two nests wers reported, one Jaid: to be
drowned by high water. Heither could be verified in the
field. ' The local attitude toward crocodiles seecmed
positive - the reptiles were comsidered to be a tourist
attraction. = post hunting pressure was said to be from
tourists who illegally bribe boatmen to take them on
shooting cruises on the lake.

Dr. Campbell spent’ a total of five days and six nights
on the Rio Cosgtzacoalcos and its tributaries on the Isthmus
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of Tehuantepec. In spite of very pad weather which
resulted in difficult travel and poor visibility, a total of
23 crocodile sightings were obtained, 2ll of specimens
between cone and two meters in length. kven allowing that
some of these may represent duplicate sightings of the same
animel, Dr. Campbell estimates that & minimum of six separete
animals -~ and probably considerably more - were observed.

It is possible that the high water levels resulted in a
dispersal of the crocodiles, making them appear rarer than

they actually are.
Jamaica

The estimate of 2,000 individuals as the total number of
Crocodylus acutus in Jamaica should be considered as only"
approximate, as . the statistical margin of error for the
survey involved can be upwards of + 1,000 The proposed
Joint field study by the University of Florida and the
Jamaican Government of the species' ecology has been abandoned
indefinitely. The grant money has been returned to the
funding organization(s) with apologies that it could not be
used for the intended purpose. The present Jamaican Govern-
mens does not seem interested in conserving crocodiles except
a8 a renewable economic resource. Jamaica would appear to be
one of the few exceptions to the world-wide rule that commercisl
hunting is the crocodiles' principal enemy.  Here, habitat
destrusticn may be a greater problem. Already crowded,
Jamaica has 2 rapidly growing human nopulation, and land
reclamation projects on the island'ssuth shore are stesdily
eroding the crocodile's range. : : : '

Traditionally, the range of C. acutus in Jamsica is
conf'ined to the south shore of the island, although there
have been recent igvlated reports from the north shore.
As crocodiles are often exhibited in resort hotels, these
reporis probably represent relcesed or escaped captives.
It is still questionable whether there is sn established
breéding population in the north (3).

Quba

Information from this country is difficult %to obtain, but
Shere would appear to De real doubt that Crocodylus rhombifer
18 receiving adequate protection in the cTocodile Banciuary in
the Zapata gwamp. Individuals of this species and C. acutus
are crowded togethsr into the corrales with no attempt to
duplicate natural conditions.  There is strong evidence that
hybridization is occurring on a scale that threatens to absorb

C. rhombifer.

& captive gene pool is at best a pitiful substitute for a
wild populstion, and I do not ordinarily advocate captive .
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breeding projects. The function of the IUCK Survival
Service Commission is - or should be - to save wild animals
and plants. However, in view of the extreme urgeicy of
this situation, i.e. the unusual interest of {. rhombifer
as & species, and the presently pessimistic outlook for its
survival in a wild state in itse natural range, I belisve a
captive breeding population - preferably, multiple captive
breeding populations - should be built up. = From such
populations it is hoped that it will eventually be possible
to restock the species' natural range, should improving
political conditions make this practical.

A Tew individuals of (. acutus are reported to still
exist: 1h a truly wild state in Cubs. I have no data on
their exsct locations. '

Trinidasd and Tobago’

On page 76 in my 1971 paper, I crroncously stated that. .

Caiman crocodilus crocodilus does not occur on Tobago. This
species is found on the isiand. : o :
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CENIRAL AWERICAN REPORTS
DISCUSSION | .

In view of the fact that Mexiceo still has crocodille
populations but no crocodile sanctuaries, it was recommended
that IUCH should press for the establishment of the latter.
It would probably be wise to emphasize the possibility of
long-term profitable use, since the enforcement of purely
protective legislation was always likely to be difficult.

The Group also considered that, if crococdiles were eventually
to be commercially 'farmed', a 1l0-year re-stocking programme .
would be essential. Cnly in this way would & Sound basis

be provided for a crocodile products industry capable of
playing a role in meeting potential demands of the aiready
established and expanding tourist trade.

AS to the presumably precarious status of the Cuban
erococdile C. rhombifer to which the Paper had referred, it
was generally agreed that at this stage the establishment of
& sanctuary was not a practical solution. It might well
involve problems of ecological conseguences and other dangers,
if translocation to areass outside the species’' existing range
were involved and too little is known ol its precise habitat
reguirements, temperature tolerance.ete. Instead, the less
expensive suggestion of establishing captive breéding nuclel
was endorsed, one at least of them, as Dr. Bustard pointed
out, preferably and ildeally in Cuba itself. - However, as
this might not be possible at the present time, the
alternative of obtaining a few specimens from zoos, 1lncluding
the Havana Zoo, about which there seemed to be no difficulty,
should certainly be explored, with & view to.setting up. one
or more breeding units elsewhere. - : :
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SUMMARY OF THE SURVEYS OF THE 3STATUS OF CROCODILIAN
SPECIES IN.SQUTH AMERICA UNDERTAKEN BY PROFESSOR F. MEDEM,
Instituto Roberto Franco, Apt. Aereo 2261,

villavicencic (Meta), Colombia.

Presented by Dr. F. Wayne King,
New York Zoological Society, Bronx, N.Y. 10460, U.S.A.

SOUTH AMERICA (Venezuéla, French Gulana, Guyvana, Surinam,
Trinidad and Tobago, Ecuador and Peru)

Professor Medem's Scouth America surveys to date hawve

" covered the above-menticned countries. He will visit Brazil
and the southern part of the continent during 1973 and 1974
During these trips Professor Medem contacts government
officials in the various countries to gather 1nformatlon on
conservation .laws and hunulng regulations, as well as

- statistics on the numbers of crocodilian nides tanned or

" exported. He also promotes the need for well-founded
conservation programmes for corocodilians. He gets good
newspaper coverage of his work in most countries.

Venezuela -

The status of the true crocodiles is much grimmer than
had been thought. Crocodylus acutus 1s completely absent
from most of the area of its former distribution. Several
small isolated populations and scatbtered individudls still
exist. A captive-breeding programme is being established-
for the species.. Crocodylus intermedius is in even more
dangerof extinction than €. acutus because of 1ts restricted
distribution in the Orinoco drainage. Although it is.
completely protected by law, there needs to be more vigorous
enforcement of the:law. Sanctuaries need to be established
for the species. Caiman crocodilus crocodilus and C.c. fuscus
are still relatively abundant. WNeither is endangered in
Venezuela. The status of both species of Paleosuchus is
largely unknown because of their limited ecolegical
distribution and near absence from the hide trade. All species
of crocodilians are protected by a total ban on hunting.




Guyana

Caiman ¢. crocodilus is still abundant in most areas, bhut
there has been a visible decline in numbers due to hahitat
change assocociated with the extensive development of rice fields.
The species 1s not protected by law, but there is no large:
scale hide hunting. A few individuals are shot by spoertsmen,
and young are stuffed and sold as tourist curios. Melanosuchus
was formerly abundant 1n the Rupunini district, but has been shot
out by hunters from Boa Vista, Bragil. The species is slowly
coming back under the provisions of a 5-year prohibition on
commercial hunting., The species is still scarce and the
protection sheould be continued indefinitely. Both species of
Paleosuchus are scarce, but not endangered. They should be
protected because of their limited ecclogical distrihbutions,

Surinam

Caiman c. croceodilus is not protected by law, but no commercial
hunting cccurs., Occasional specimens are shot as vermin and for
sale as tourist curios. The populations are as close to an un-
touched state as occurs anywhere today. For this reason Surinam
would be an excellent site for studies on this species. The animal
is abundant in most suiltable habitat. Melanosuchus does not occcur
in the country, contrary to earlier reports in the literature. Both.
species of Palecsuchus are protected by an Ordinance passed in 1954
and amended in 1970. Weither are in danger of extinction. The
govermment is amenable to proposals for the study of its

crocodilians.

French CGuilana

Caiman c. ecrocodilus is not in serious danger of extinetion
although the species is not protected by law. Specimens are shot
for sale to tourists as stuffed curios, and to the local people
for meat. Commercial hunting. is non-sexistent at the present time.
Melanosuchus occcurs in small numbers in several river systems.

It is protected by law, but enforcement is lacking. Poacheérs from
Brazil shot out most specimens long ago. The species must be
considered endangered even though small populations remain in some
areas. Nelther species of Paleosuchus is protected by law, but

neither are they subjeect to hunging.
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Trinidad and Tobago

Caiman c¢. crocodilus is protected by law in Trinidad but
illegal hunting continues on a limited scale in some areas.
The species is still abundant in the vielnity of the capital.
A natural population occurs on Tobago, where it is not subject
to ahy hide hunting. True crocodiles (genus Crocodylus)
occasionally cccur as walfs washed out of rivers on the
mainland and cast up on the shores of Trinidad. These do

not constitute a breeding population.

Ecuador

Six species and subspecies of c¢rocodilians occur in
Ecuador - Caiman c. crocodilus, C.c.cihiapasius, Melanosuchus -
niger, Paleosuchus trigonatus, P. palpebrosus, and Crocodylus
acutiis. 0f these, only Caiman c. chiapasius and Crotodylus
acutus are seriocusly endangersd. Eastern mcuador is probably
the only place in South fmerica where the black caiman,
ile lanosuchus, -is not On the verge of extinction, In 1972 the
government put a total ban on the export of wildiife and its
products. Ecuador is now the only South Anerican country
that protects all its animals, including fish.

Peru

Caiman c. crococdilus, welanosuchus niger, and Crocodylus

acutus are seriously threstened wWith extinection. A rapid

decline in the numbers of hides exported each year documents
the exhaustion of the Caiman c. crocodilus populations.
Melanocsuchus was formerly abundant throughout the entire
region. Now it oecurs in numbers only in the Rio Manu
National Reservation. Hide statistics covering the last
five years show a sharp decline in the black caiman popula-
tions. Crocodylus acutus still occurs in the Pacific coast
drainages, but 1t must be considered endangered since the
populations are small and all specimens are shot on sight as
vermin. Paleosuchus trigonatus is rather abundant and not
to be considered encangered. Paleosuchus palpebrosus is
rare because of its ecological distribution, but it is not
threatened with extinction. Total protection for the black
caiman and American crocodile should be mandatory for a
pericd of 15 to 20 years to give the populations a chance

to recover. Sanctuaries need to be established Ior

rigorously enforced.
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It was noted that Professor Medem had also carried out
2 survey in Colombia, but as yet no report was available.
One of the biggest threats to crocodilians of the region
wes recognized to be the town of Leticia, which is completely
cxemnpt from many Colombian laws and regulations and
unaffected by those of surfounding countries from which
comans, ete., are being smuggled. Dr. King stated that
A¢ had drawn the attention of the U.S. authorities to the
fact that trade in baby caimans shipped from Colombia to
tlz U.8.4. may be in violation of the U.S. Lacey Lct, '
The export of caimans from Colombia had been reopened
arter a period of closure, although thecreticslly there is
legislation banning the export of specimens less than 1.5 m.
in Iength. The meeting recommended that efforts should
continie to get more effective, properly enforced
legislation enacted in Colombia, in particular prohibiting
the export of baby caimans, and also to obitain fuller
information on how the trade in crocodilians from Amzzonian
countries is actually being operated.
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CROCODILE STATUS REPORT FCR CERTATN AFRICAN COUNTRIES
(1) PROVINCE OF NATAL, REFUBLIC OF SCUTH AFRICA

;nthony C. Pooley
Ndumu Game Reserve, P.0. Ndumu, Zululand, Natal, R.S.A.

Legal Status

Protected throughcut the Province under the Reptiles
Protection Ordinance no. 32 of 1968, commenced 24th fpril 1969,

and now amended to include:

8a) No person shall import into the Province of Natal any
croccdile or python, whether dead or alive, or the skin
of any crocodile ar python; without a written permit
granted by the Board with the: Drlor approval of the
Admlnlstrator,

13¢) Any officer may inspect and examine any weapon, trap,
vehicle or other article or thing reasonably suspected
of having been used or being used for any purpose in
contravention of any pPOVlSlOH of this Ordlnance, and

take pOSSGSSlOH of same.

Conservation Measures

Several important improvements have been made at the
Experimental Crocodile Restocking Station. £ new pumphouse
was built to house an engine and pump- capable of producing
6000 gallons per hour and an additional reservoir of LBOGO
gallons capacity was buillt, £ network of two-inch diameter -
pipes was installed so that a constant trickle system
operates to the thirty ponds and cdams in use.

Ln oifice/display building is under construction at the .
farm entrance primarily for housing educstional exhibits
dealing with all aspects of crocodile bioclogy, conservation
and resesrch, and tc provide an 1nterpret1v& serv1ce for the
1ncrea81ng number of v181tors. :

To aate, 86@ crocodiles have been released from the
project all reared from artificially incubated eggs, most of
which would have been flcoded, anyway, if not collected.
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Routine weekly counts are carried out to monitor popula-
tions in the Ndumu Game Reserve and serisl counts using both
helicopters and fixed-wing sircraft have been undertaken overp
the past two years. Lerisl photography has proved to be a
useful method of census where crocodiles occur in concentrations.

4£n experimental breeding pen was established in June 1972,

and although ore nest was excavated, the sggs proved to be
infertile. o ' ‘

Varicus methods of capturing crocodiles have been tested
and eight problem adult crocodiles were czught and brought

back to Ndump during the past year.

There was a marked increase in the demand for crocodile
eggs, embryo specimens, as well as both living and dead
crocodiles, from schools, universities, medical institutions,
museums &nd zoos - for teaching, research or display DUrpPOSES.,
Wwhereas in the past, crocodilian materisl was suppliced free
of charge, the increased demand has decided the Natal Parks
Board te soon introduce a scals of charges for such material.

Publicity

Three film units have worked at the farm gathering
materisl for educational films and television programmes.
# small viewing hide has been constructed to =1low close-up
Tilming of adult crocodiles and has proved to be popular.

4 conservation display was exhibited at the annual
zZululand Agricultural Show in June 1972. £ large aquarium
containing juveniles and a selection of aguatic insects upon
which they prey was particularly popular. The exhibit won
a special award in the conservation section.

Habitat

Conditions at Lake St. Lucia have improved over the past
two years although the. Lake has not vet fully recovered from
the effects of high salinization experienced in 1270.

STLTUS REPORT  (2) SENFEG.TL

Total protéction for crocodiles was introduced'on 23rd
February 1973, Two species, C. niloticus and C. cataphractus
occur (see¢ Crocodiles, IUGN Suppl. Paper no..33, January 1972,

D LFBE L|'6)° w "
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STATUS REPORT _(3) TOGO

The sale of livedénimals continues and one degler living
800 km north of Lomé sells both C. niloticus and C. cataphractus.

STATUS EEPORT 9 SWAZILAND

. Hunting still continues to take place:freely and the -
local press showed photographs and reported an interview with
& local hunter who had shot 141 crocodiles in the Usutu Rlver,

during the past few years.

STATUS REPORT (5) REPUBLIC OF MALI

(N.b. No report on this country was inciuded in IUCHN
Supplementary Paper No. 33 of 1971)

(a) Q. niloticus

Tlegal Status

Protected in the Netional Park and in Nature Reserves, and
partiaslly protected in classified Forestry Areas by the Hunting
Code, cuntained in Crdinance no. 6C/CHLN of November 11, 1969

Established professicnal hunters wmay trap crocodiles
throughcut the country (except in classified areas). A permit
enables each: hunter té kill. three animals. a year and is issued,
upon payment -of a fee, by’ the Department of Forestry and Water

Affairs,

Conservation pMessures

Introduction of permits tc¢ reduce the rate of exploitation.

Ressons for Decline

Killed for belly skins, particularly by peoples of the
Bozos and Somoncs tribes; and because prior to introduction
of a permit system in 1969, crocodiles were not protected in
any way. Alsy there was a great market demand for hides

which encouraged hunting.
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It is considered that the number cf' crocodiles has =
decreased even in crocodile reserves, and without fhe partial
protection now in force, the species would scon be exterminated.

 Condition of Hebitat

Suitable crocodile habitats have deteriorated due. to
cutting down of indigenous forest, mainly along the river
banks and margins of swamp areas, for the purpose of
establishing fields (mainly rice). Erosion too has been severe.

Remarks

No information is available on populations, breeding
success, or animals held in captivity.

(b) Crocodylus cataphractus

According to Mr. uakonc Sangare (1971), thie spediés also
cccurs in the Republic of wali, is subject to the same e
measures of protection, and is similarly threatened by
hunting and habitat destruction, as C. nilcticus.

REFERENCES

Mr. Hekonc Sangare (1971), ~In litt.  iinistére de la
Production, - Service des Eaux et Foréis, Républigue du. Mali,
ref. 0609 dated 12 April. o

i e
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CROCODILE STATUS REPCORT FOR RHCDESIA

R.I.G, Attwell L o |
Department of National Parks and Wildlife mManagement,

p.0. Box 8365, Cduseway, Salisbury, Rhodesia.

The following in part revises and adds to. the information
contained in the first status report on Crocediles in Rhodesia
(IUCN Supplementary Paper no. 33, pages 42-U4, 1972), and :
gshould be read in cconjuncticn with the earlier report.

Attention is drawn to the Group's 1971 Procsedings in
IUCN Supplementary Paper No, 32 (1971, pages 29-30, Annex - .
Recommendaticns): Rhodesia had already adopted Recommendation
No. &, before the 1971 Keeting, and will apply Reccmmendation
No. 7 should the situastion arise in Rhodesia. Of the
remainder of the Recommendations, none have application to the
present Rhodesian situaticn, but Nos. 3 and 4 will be borne
in mind, - B S = :

Lepal Status

In addition to being scheduled under the Wild Life
Conservatien Act, (Crocodylus niloticus, which is the only
specles that occurs in the country, receives complets -
protection in all National Pasrks under the Naticnal Parks set
of 196L, =s well as .in the Game Reserves. . No hunting of . the
species is permitted in the Controlled Hunting Areas, but it
is allowed on private lands and other areas on payment of
Tees, as stated in the earlier report. oL

Congervation leasures

The Department of National Parks and Wildlife Management
has limited the number of commercial erccodile rearing
stations to three. No more will be permitted until such ... .
time as the viability of such types uf commercisl enterprise
can be demonsirated, and the biclogical effects of egg
Cgllection (QEE from National Parks or Game Reserves) on
Wild populations can be assessed.

ét'présent, young'équiValent to 5% (hot 10%. as previcusly
required) of the eggs collected are handed over to the
Department for release in suitable areas (not necessarily
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areas from which eggs are collected) after a pericd of three
years. In order to overcome transport problems which would
arise if larger specimens were removed, only crecodiles
approximately one metre in length, the expected length after
three years, are accepted. Due tuv rapid growth s¢me three-
year olds have proved oo large and two-year olds have been

taken instead.

There is no evidence for the 'normal' survival rate of
2-5% in the wild guoted in the 1972 report. To date more-
than 300 have been released into the wild (St. Lucia Lake)
out of the 860, in all, distributed to game reserves and
private game ranches.

The -Départment is prepared to consider appiications from
approprigste departments in other African countiries for young
crocodiles for re-stocking purposes angd Conservation of the
species. . .- T : :

Condition of Habitat

There are indications that whereas a reduction in the
range oI the species inh the country oversll is oceurring,
there has been some increase of its numbers in certain areas.,
Lake Kariba (5250 sq.km)} has oiffered a vast shoreline, albeit
much of it unsuitsble for the crocodile, since the damming of
the Zambezi River in December, 1958. The specles, previously
grossly over-hunted in the sector of the Zambezi now under the -
waters of the Lake, shows welcome signs of recovery along some
shorelines and in some river systems feeding the lake.

The terrorist campaign-against thdesia is uhdoubtedly
having direct and indirect effects on the conservation of
crocodiles on the northern Zambezi River and Lake Kariba

boundary {see-alsc paragraph 3 of section M"Reasons for Decline"

in the earlier report).

Generally, with the tremendous increase in human populatio,
the hours of crocodile/human contact are increasing rapidly,
with obvious consequences. In part, this precblem is being
met by translocstion operations whereby problem animals are
placed in suitable areas rather than gestroyed.

Remarks.

Two of the three permitted crocodile reasring . stations are
on Lake Kariba, the third on the Zambezi River new# Victoria
Falls (see above under Conservaticn Keasures). Therec are no
crocodile farms (in terms of the Group's definition) but as
explained above, the commercial rearing stations serve at the
same time the purpose of restocking stations. Disease
problems have been almost cempietely overcome, and hatching
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success 1s very high - over 90% in some cases. Egg
collection is at present restricted to an overall figure of
7000 per annum, but in 1972 cnly 4321 were collected: this
was due more to lack of space for additionzal numbers at the
rearing statlons rather than to insebility to find the
permitted number of eggs. Sanctions against the country
have made overseas sales of skins difficult, and there was
initially an embargo imposed on the export of untanned skins.,
Since the locsl tanning of crocodile skins has nolt been up
to overseas standard, the embargo has been withdrawn. In
1972, a total of 589 animals was harvested by the three
rearing statiocns.

In addition tc ressarch being carried cut by the University
of Rhodesia (reference (1) below), investigastion into breed-
ing behaviour and reproductlon is being carried cut at Kyle
National Park on a ceptive group of animals. Population,
surveys are conducted on a regular basis in some of the better-
stocked wild areas, but at this state of knowledge no purposs
would be served by attempting to guess the possible overall
populaticn in the country.

Lectures to schools, radic and television talks, are
given in an attempt fto improve the species' image and to
emphasise its importance in ecosystems.

- REFERENCES

The following documents were handed out to Group members
for their information: '

(1) Crocodile Research at the University of Rhodesia.

(2).Technlques in the Immeobilisation and Handling of the Nile
Crocodile, Crocodyius niloticus, by J.P. Loveridge and
D.X.. Blake., Arnoldia 40O(5), November 1972.

(3) Conditions for keeping Crocodiles.

(L) Specimen permit form with terms and conditions for
egg collecting, este,
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Among the problems of areas covered by Mr,_Pooleyfs.report,
the threat to Lake Mkuzi in Natal, a main crocodile breeding
ground, arising from the immigration of Bantu fishermen and
consequential disturbance, received attention, It was re-
commended that every effort be made to get the lake set aside
as a protected area, and that this possibility should be
brought up at the riext meeting of the Southern African Regional
Commission for the Conservation and Utilisation of the Seil1 -
(SARCCUS), due to be held in Angola in September 1973, the Group
meanwhile providing any information and assistance within their
power for the purpose of securing bhetter protection.

Concern was expressed at the continuing uncontrolled hunting
in Swaziland referred to in the report and confirmed from other
sources and 1t was agreed that this matter also might be brought
up by Mr., Attwell in the appropriate committee of the SARCCUS
meeting in 1973, It was noted that Swaziland was one of three. ‘
countries in the region which had been urged by IUCN and others
to introduce and enforce protective legislation and that
assurances had been received from the Swaziland Ministry of Agri-
culture, but little improvement had been reported. It was agreed
that further efforts, coordinated by IUCN, should be made by
appropriate Group members to discuss the situation with the Swagzi

authorities.

The Group noted with appreciation the information that had been
made available by Mali, but felt that the usual number of
permits isSued was sti1l much too high in view of what was known
about the precarious status of crocodiles in the country. It was
recommended that the matter should be taken up by IUCN with the Mali

Government.

Finally, there was considerable discussion of Zambian-problemsg
which had not been covered by the Reports. These arose in connec-
tion with a request received through Mr. Pooley, for ths advice of
the Group in the establishment of crocodile farming in Zambia. T+t
seemed clear that this was specifically for commercigl purposes and
not with a view to restocking or conservation, about which the
Zambilan Government had indicated that it had no worries, though in
fact too little is known of the status of crocodiles in the country.
Varying views were expressed on the issue, but it was Tinally agreed
that provided advice can somehow he effectively tied to long term
conservation of Zambian crocodile resources (the authorities there
did not yet seem to he fully aware of, or appreciate, the significanc
of the fact that some sections of the Luangwa River support one of tht
best crocodile populations in Africa), it should be given. Re-
commendations were made accordingly.
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CONSERVATION REVIEW - AUSTRALIA

H. Robert Bustard
‘pustralian National University, P.0. Box 475, Canberra City,

A.C.T. 2601, Australia.

NATTIONAL SITUATION

(1) General

There are two species of crocodilians in pustralia -
freshwater crocodiles (Crocedylus johnsoni) and saltwater
erocodiles (Crocodylus pOrosus) . There appears to have been
little change in the status of elther species over the last

two years.

(2} Exploitation

Expleitation is only legal in Queensiand, wWhere both
species may be taken at any time. No seasonal or sizZe limit
restricdtions apply. The Federal Government prohibited the
export ofcrocodile skins or any products. made from crocodiles
in December, 11972;the only exception being for skins from- -
licensed-crocidile farms. : - . o

(3) Conservation

Both species are totally protected in Western Australia
at all times (freshwater since November, 1962 and saltwater
since January 1, 197G). ~ The Northern Territory now also
protects both species (freshwater from January 1, 1963 and
saltwater from 1972). ' | .

Recent discussions with the relevant authorities in. ..
Jueensland do . not hold out much hope of crocodile conservation
being-impismented in the State in the foreseeable Ffuture. -
This is most unfortunate as Gueensland is providing a- loophocle
whereby skins: poached from Western Australia and the Northern
Territory -can.be smuggled across the lightly populated North
and legally sold in Queensland. However, the Federal action
has largely stopped this and the last remaining Australian
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skin buyers (loeated in Cairns, Horth Queensland) heve gone
out of business. The only asction at present, which is not
currently considered serious, is the taking of baby. crocodiles
Tor the curic market. The crocodiles taken are slmost all
Crocodylus johnsoni as Crocodylus porosus is no longenr
numerous encugh tu collect juveniles in any numbers.

(L) Research

Research is now being carried out on a substantial scale
by our own Group and by Professor Messel's Telemetry Group
of' the Physics Foundation at the University of Sydney.
Professor messel is working in Northern Territory and we are

working in northern Queensland.

NATTIONAL REQUIREMENTS

(1) Research

- Thse above progrémmééméhoﬁié;fihﬁﬁimgl provide a sound
basis for'a thorough understanding of crocodile biology.

(2) Cconservation

{a) National Parks

Austrglia's first National Park specifically for a
crocodile specles has just been declared in Western
Australia (usay, 1973). .The National Park (the term 'Fauns
‘Banctuary' is used in Western Australia) comprises 59,000
acres situated on the Ord River near Wwyndham. This is an.
important areca for the saltwater crocodile and is the area
which I recommended be reserved during my 1969 survey. The
Government of Western Australia continues to trest crocodile
conservetion as a serious matter. .

(b) Poaching

The recent Federal legislation banning the. export
of skins has had a marked effect. It would appear that
poaching has now virtually ceased. The stuffed curio
market is a rather difficult one to stamp out, although the
number of freshwater c¢roecodiles currently being used is
probably not significant from the conservation viewpoint.
Protection for the croecodile, as happened in the Norther
Territory, merely doubles the price of the artefact. '
Queensland is the current major outlet but the Jjuvenile
freshwater crocodiles are coming from as far sway as .
Western pustralia. While there would be no conservation
reascn against curios being made from farmed erocodiles
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(eggs laid by & captive breeding herd), I am totally opposed
to the taking of any wild croccdiles for this purpose and I
pelieve this 1is a matter in which IUCN should intervene by
making appropriate representations to the Queensland
government with a view to stopping the practice.

One of our research projecis consists of the
production of a pamphlet for H.M. Customs to indicate Ifrom
which stats the crocodiles come, so that the illegal
me jority can be confiscated. Geographical variation in
Crocodylus johnsoni is such that it is possible to do this
with at least 90% accuracy. Clearly, there are fringe areas
on the State borders where one cannot give a definite opinion.
The Crocodile Group should recommend that a cordial letter be
sent to Australia's Attorney-General, Senator Lionel Murphy,
applauding his actions on behalf of the Federal Government
and expressing the. hope that it will be maintained against
any cpposition which may arise from former crocodile skin

traders.

T HE. FUTURE

. The lack of commercial exploitation’uf wild crocodilians
will greatly help the hard-pressed saltwater populations
today. However, in the mid-term, failure to commercialise
these crocodiles - as through farming - will result, in
Australia, in an irretrievable loss of habitat. Crocodilian
wetlands in northern Australias are threatened. Large viable
crocodile reserves will not be implemented and maintalned
dgainst out81de interests in a region where there are no
large v1ewable game snimals. In pustralia, the best arguments
for crocodile reserves are their market value. It is forp
this reason that we have pioneered crocodile farming, but it
is still at a research level and not expected to be commercial
for many years. If it is ultimately found practical to farm
on a substantial scale, . it could ensure that large areas of -
habitat are taken up for free-range farming in which
crocodiles will be iiving in completely natural conditions
and huge pOpulatlons”W1ll be guaranteed for 211 time. given

‘this, crocudile populations will be "eropped", in asccordance

with IUCN philosophy, and not '"mined".
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RECENT DEVEL OthNr I8 PATPUA NEW -GUINEA

M.C. Downes-
Department of Agrlculture, Stock and. Flsherles, P.0. Box 2&17,

Konedobu, Papua New Gulnea.

A previous paper outlined the status and distribution .of
the two crocodiles, Crocodylus porosus ahd . aocvasguineae,
found in Papua New Guinea - Dowhes (1971a).

This summary should be read in conjunction alsoc with
Paper No. B.3, page 67 of these Proceedings.

The main developments since the last meeting in 1571 are:-

() Continued high fiood -conditions over the hunting grounds
during 1971 and early 1972, with consequent low harvest
of skins. :

(b) - A severe drought from April to December, 1972, ﬁiﬁh_a
[ e : L
greatly increascd skin harvest. T

(c¢) & graaual inerease of prige pald for sking from the severe
slump in late 197C, until current prices (March” 19?3) are -
the same or sllghtlJ higher than the previous high in 1970.

'buylng when the prices are. good and skins nlentlful. _
When skins are hot plentiful the buying service pPOVIded
to hunters is Very. Door or. nunueX1stent ,

(e) :CbﬂSldePablS dlssatlsfactlon among the hunters, Wwho are
' entlrely 1nd1genous, -at the prices for sking in the
hunting areas, compared with eXport prlces received by
traders at the coast.

(f) There was no change in the legislative background nor
the regulations contreiling the skin harvest and cutlined
in the previous paper, Downes {(1971b).

REFERENCES
Downes, i.C. (1971a) - "Regicnal Situation Report - Papus New
Guinea". IUCN Publ. (N.S.) Suppl. Paper 32: L1-43. -
Downes, i.C. (1971b) - "danagement of the Crocodile Industry

in Papua New Guinea". TIUCH Publ. (N.S.) Suppl. Paper 3%2: 131-136.
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AUSTRALASTAN AND OCEARIA REPORTS:
DISCUSSICH

- Dr. Bustard emphasized that although there had been
little change in the status of the crocodiles of this region,
since the previous mieting of the Group in 1971, the legal
gituation had undergone a major change, following the banning
in December 1972 by the Federal Government of the export
from Australia of erocodilian skins and other .products. .
Crocodile skin tanning facilities have closed down .and skins
have consequently become unsaleable. However, there is
still a curic market for small stuffed crocodiles, which,
as a result of the scarcity of C. porosus, relies almost .

- entirely on specimens of (G, johnsoni. In view of the low

figures reported of - the breeding population of the ldtter =
species (e.g. only 5 nests found along one suitable 50%mile =

- stretch of river), representations to the Queensland

authorities about imposing stricter control were
recommended. :

Some figures supplied by Professor H. Messel in
discussions with Dr. King at Washington D.C. were put on
record. ' Five out of six of the skins exported from
Queensland were said to have originated outside that .

State; total Australian exports had dropped from about
41,000 skins in 1969 to 5,895 in 1972; .the total surviving
population of the saltwater or estuarine crocodile C. EE%bsus
was estimated at not more than 5,000. . However, the view

was expressed that a 'guestimate', such as the last figure,
which it would be very dlfflcult to check, had very little
value.,
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‘REGIONAL SITUATION REPORT: ASIA

kené %, Honegger
Curgtor of Herpetology, surich. Zoo, aurlchbergstrasse 221,

8oLk, Zirich, Switzerland.

During January 1973 the Madras Snake Park and Conservation
Centre, liadras, India mailed cut about 200 crocofiile investi-
gation cards to zoologists and guvernment officers. Only 12
answers on the status of the Indian crocodilian species were
received. They merely. Went to show.that all three Bpeciles,
Orocodylus palustrls, Crocodylus porosus and Gavialls
gengeticls, are endangered. . 1t was also: clear thet there is
so far 1little lceal interest in . their biology or about their .
status. The following is an. extract of a letter by Romulus
Whittaker, Hon. Director of Madras Snake Park and Conservatipn

Centre, Madras:

"There has- been & rapld decllne in the pOpulatluns of ‘the.
three Indian crocodilians thruughout thelr respectlve ranges
in ths last ten years. : L

"GaV1alls gangetlcus hds never been described as 'common':
within its Indian range. - Crocudylus porosus formerly had a
wide distribution (mustly on Indla's eastern coast) but has
not been reported as 'common' in- the last fifty years. _
Crocodylus palustris was -eommon in some localities as little o
s 25 years ago but it is now to be considered rare throughout.

its renge in India.

"Indian crocodlles are kllled by commercial hunters,
tribals, fishermen, ‘sporting' hunters and in generasl anyone
whe finds vne and has the necessary facilities. Crocodilian
skins are tanned locally. Since there 1s no widely effective
law controlling local sale of the skin and articles made from
it, even govermment tanneries are known to process the skins.
The tanning centres are: Agra, Kanpur and Calcutta in North
India, and Madras and isysore in the South.

"The export of crocodile skins has beeh banned by Central
Government Law since 1967 and by variocus states earlier than
that. However, there is no loeal ban on sale of skins and
articles and this loophole has kept the poacher- agent-
tourist relatlonshlp flourishing. The situation 1s similar
to that in Thailand: in a country where the per capita
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sncome is less Than #£100 (US) per year there is very little
chance  of curbing killing of crocodiles fur their very high-
priced hides, except by stopping the demand. Though the
killing and export of crocodiles has been banned since 1967,
killing and utilisation has continued (ona much smaller but
still critical scale) because of the profits involved. — There
is a lack of suificient protection {(or even interest) by state
guthorities; and the crocodile is an unpopular animsl, with-
a bad (though mostly unjustified) reputation. This points to
the need for a bit of pro-crocodilian propaganda. where
previously religious sentiment had given crocodilians a
measure of protection, this is no longer so.

“non September 11, 1972, the wild Animals Protection Bill
was passed by Parliament in New Delhi.. Enforcement of this
new bill is cone of the answers tc the problem of the continued
sale and use of protected animal skins, provided every state.

in Indig ratifies it.

Suitable‘aréas for ¢rocodile reserves

"The biotopic requirements of . palustris are simple;
crocodiles may not seem aesthetically beautiful nor active,
yet they are popular 'big game' animals for the tourist.
Almost all the existing game sanctuaries in India have
perennial water and probably suitable habitat for C. palustris,
th.e rmugger f . , S e [FER N —— . - - : ) ‘ ‘ )

”Sbme,réSSrvoiférwhere O..ﬁalustfis still occur are:
(a) Krishﬂarajésagar Dam, .liysore “
(b) Tulsi,,Vihar aéd,Pawai lakes, Rombay
(¢) Chidambaram waterworks, Tamilnadu
(d) settur Dam, Salem District, Tamilnadu
(e) Sirsi Reservoir, Uttar Pradesh
(f) Serathi Reservoir, Uttar Pradesh
(g) Veeranam Lake; Tamilnadu
(n) Srisailam Project, Andhra Pradesh
(1) Pechipérai-Dam; Tamilnadu
(1) Ajwa Taﬁk; Baroda, Gujeraf
(k) Nagarjunasagar; Andhré Pradeéh

(1) Wizamsagar Lake, Andhra Pradesh
(m) Chambal Xota Barrage Reservoir, Kota, Rajasthan.
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"Crocodylus porosus still definitely occurs in three -
localities in India; Bhitarkanika Islands in Origss, the-
Sunderbans in VWest. Bengal and the Andaman Islands.

"Gavialis gangeticus 1is mainly a river-dwelling species
and it is next to impossible to restrict their movements.
River systems that run through sanctuarlcs that could, or
already do suppurt gharials are: ’

Ramgsnga Rlver, Corbett Nationail Park, Uttar Pradesh
Branmaputra River, Ka21ranga, Assam. Y

A emergency project has been proposed for Gavialis gangeticus
by Romulus Whittaker, of liadras Snake Park, and J.C. Daniel,

of Bombay Natural History iMuseum. First a general survey is
planned, to be immediately follewed by populaticn and
ecological studies to establish specific reserves. It is to
be hoped that World wildlife Fund (India) will fund this

first Indian crocodile project to the extent of Rs. 3000.
Another project under consideration is for the collection of
eggs of all three Indlan species from the remaining wild.: -
nesting sites for hatching and rearing and restocking, and
later for establishing breeding groups and restocking. The

- Gavial ‘is the only Indian.crocodile which has never been bred
in captivity; its reproductlve biolcgy is almost unknown.
ivorld Wwildlife Fund (India) has slsc made a grant to Mr., J.
Daniel, of Bombay Natural History Society, for a feasibility
study of . a sanctuary project for Crocodylus porcsus on the
Vitarkhanika (Bhitarkanika) Island, off the Orissa coast (1).
The Madras Snake Park and Conservation Centre, iadras has N
recently started a campaign to save the Indian crocodiles,
appealing especially tc tanneries, texidermists andg dealers
in reptile skins, not to deal in crocodile skins until: -
adeguate surveys have been made (1). The FAQ Crocodile
Farming Project in India is now off the ground. The head

of the Wildlife Divisicn of FAQ has contacted IUCN about

obtaining expert advice (2).

PORTUGUESE TINMOR:

”Althaugh crocodiles (Crocodylus porosus) (called 'Jacare'!
or 'Crocodilo' locally) do not seem 10 have ever been abundant
in Portuguese Timor, it would appear from all indications that
they are much less common than formerly.

"Investigation revealed that nowadays they are only
occasional visitors to the whole North coast of the Portugusse
section of the island, including the island of atauro. In
any case, they could never have been common on the North coast
because there are few areas suitable to their needs. This is
particularly true of virtually the whole coastline between
Baucau and Liquicga. I was not able to visit the Northern
coastal arsas east of Eaucau, but I heard from several sources
that crocoediles are still sometimes scen along the coast at =z
plaoe about 40 miles esst of Baucau, in the vzclnlty of Laivai.
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"The situation sSeems Somewhat brighter on the south coast.
mhe habitat here is more favourable to the Saurians as the
climate is wetter, thus giving rise to more rermanent water-

courses and allowing, according to the dictates of the terrain,

the fermation of permanent swamps or small lakes on the coastal
plain.

"As noted previously, crocodiles have been seen in the
cuoastal sections of both the Tilomar and Lore Reservesg, but it
is doubtful if they breed there with any frequency.

"However, they dc still breed on the socuth-east cosst
between the Lore Reserve and Jaco Island . (sometimes going
considerable distances up river) and also on the central south
coast at a place called Fatu Berliu, south of Betano. The two
areas seem tu be the last strongholds of estuarine crocodiles
in Portuguese Timor and steps should be taken tn ensure that
they survive in the province." (3)

WEST MALAYSTIA:

"By continued hunting pressure the numbers of estuarine
crocodiles (Crocodylus porosus) and the false gharial
(Tomistoma schlegelii) have Deen reduced to theo point where
it is feared that thée wild populations stand little chance of
recovery because those of breeding size are being exterminated.
Exports of undressed crocodile skins in West Malaysia feli
from 312,865 1bs. in 1953 to 1,386 1bs. in 1968! These
figures undoubtedly include the re-sxport of sgome skins
imported from neighbouring countries, but imports therefrom
also show a decline from 272,467 lbs. in 1953 to Liy 1bs. in
1969, indicating a similar reduction in numbers in surrounding
territories. With local supplies of crocodiles virtually non-
existent, crocodile farms in lalaysia and Singapore now
acquire their supplies of small crocodiles from as far away as

Viest Irian,

"It would seem expedient to establish as quickly as
possible captive breeding units within the country. Wwhilst
the estuarine crocodile has been successfully bred in
captivity by Yangprapakorn in Bangkok - and it should be a
relatively simple process to duplicate this -, the false
8harial has yet to be bred in captivity. West Malaysia is
the centre of this species’ range and the initiaticn of a
captive breeding programme both for this and the estuarine
crocodile could well lead to an eventual restocking of
Protected areas. The Hational Zoo in Kuala Lumpur would be
the obvious choice for the lucation of such a project."” (4)

West iialaysia: Tasek Rera:

"A national monument is proposed that would include an
area of 63 sguare miles, mostly wetland. cee The water
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harbours the (false) gharisl crocodile Iomistoms schlegelii
and many amphibians." (5)

REFERENCES :

(1) whittaker, R. In litt. L March 1973.
(2) Crocodile Group Newsletter, Ko. 2, 1971.

(3) Waterhouse, D. 1973. Status and Protection of Wildlife
in Portuguese Timor. Manuscript.

() Scriven, K. -1972. 'Cuﬂéervation in west Maleysia, in
world:Wildlife, Yearbook 1971-72: 275-281,

(5) Weber, B. 1972. A Nationsl Parks System for West
Malaysia. Qryx XI, 6: L63.
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EXTERNALS TRADB STﬁTISTIGS FOR UNDRESSED CROCODILb SKINS
FROM MALAYSTA-SINGAPQRE - A CORRECTION .

F. Wayng King o
curator of Herpetology, New York Zoologilecal SOClety, Bronx,

N.Y. 10460, U.S.A.

while gathering data, on the international trade in
crocodile hides, I inadvertently discovered that West
‘Malaysia trade statistics published earlier (P. VWiycherley,
1971, External trade statistics of West balaysias for undressed
ecrocodile skins., In Crocodiles. TUCN Publ. New Ser., Suppl.
Pep. No. 32, pp. 51-53) were confused with data from Singapore.

Mr. Bullock, President of the Malayan Nature Society, has
indicated (im 1litt.) that wycherley's report ".... was
apparently derived from the ... trade figures for W. HMalaysis
only from 1960 onwards, while the figures for 1953-5% were for.
Singapore and / Malaysia_/ ... After 1965, consolidated
trade figures.ceased to be published." o

Corrected combined figures are shown 1in Table 1.
Although there is no drastic decline in the number of hides
traded during.the years indlecated, this does not mean the
crocodiles remained as abundant as e€ver. There is no
indication of where hides were being.imported from. It is
entirely possible that imports were coming from ever more
remote areas as one population after another was over-
exploited. This is suggested when the combined statistics
- for Singapore-lialaysia are compared with the figures for
lialaysia alone after 1960 (Table 2). Exports from Malaysia
have declined as the imports into that country have dwindled
to nearly zero.

Mr. Bullock states that " ... the continued high production
0f skins does not indicate abundance of Crocogdylug porcsus
in Malaysia. In W. Malaysia, porosus 1is definitely
“uncommon and the species appears ta be declining. osq.
Regardlng Tomistoma schlegelii, this species was never very
abundant in W . Malaysia although it could be readily seen on
the Tasek Bera a few years 3E0. I understand that its
numbers hzve dwindlied there, and it is never seen now."

The weight of the hides exported is greater than the
Welght of imports because many young crocodiles are imported
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and reared to commercial size before belng gkinned. yil
number of these rearing staticns are in cperation in Slngapore

and Malaysia.

Combined Singapore-salaysia trade statistics for
undressed crocodile hides. Combined figures
were no longer issued after 1965.

TABLE 1.

Exports Imports

Year 1b. g{Malayan) ib. g(Malayan)
1953 312,865 2,130, 580 272,467 1,114,339
1954 ‘ 305,020 2,022,334l 232,554 1,045,767
1955 350, 276" 2,451,564 280,611 1,413,919
1956 35k, 225 2,288,953 243,821 1,176,142k
1957 . 366,155  2,617,k23 327,811 1,577,322
1958 425,697 2,479,079 332,165 1,773,513
1959 308,840 1,982,182 184, 275 | - 985, 202
1960 373,039 2,860,940 - L3L,239 2,387,429
1961 522,935 11,980,394 . 531,079 1,106,277
1962 550,052 . 14,419,560 . 569,731 4,461,798
1963 .-L;52:,-%10 oy, mes,701 489,075 1,182,292
1964 352,646 1,840,319 . 440,648 6,689,255
1965 LB3ULLTT 317,924 L,196,253

280,420 .




-57 -

' TABLE 2. lalaysia trade statistics for undressed crocodile -

hides
Exports Imports

Year 1b. Z(Malayan) 1b. Z{Malayan)
1960 1, 998 20,359 1,052 3,101 .
1961 75157 26, L5% 8,933 14,191
1962 - 3,004 15,987 L,892 - 12,535
1963 3,276 12,939 . 8,298 10,210
1964 - L,07h . 12,326 . 3,571 5,228
1565 3,821 | 2;,929‘ 0 o
1966 1,321 7,730 168 1,060
1967 2,037 12,240 | 802 ' "29953
1968 1 1,323 6,795 25 . 100
1969 . 1,38 7,580 Lk 500 .
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ASIAN REPORTS:
DISCUSSION -

The high priority to be attached to the protection of
Gavialis gangeticus and tu the establishment of = sanctuary
for Grocodylus porosus was emphasized, although further
action must awalt the proposed survey to be funded by the
Indian-Naticnal Appeal of WwF (which.did nct yet appear to
have been submitted for approval as a Joint TUCN/WWF project).
The case of @, gangeticus was counsidered to be especially -
urgent and Dr. King said that blocked funds, derived from
U.8.4./Indian trade arrangements and to be used only for a
Joint Indian/U.S.A. project, were already available in an
Indian bank. : T '

ir. Pooley confirmed that he was in close touch with
Mr. Whittaker about the project for a crocodile rearing
and restocking station, which the latter was keen to model
on Ndumu.  An approach had also recently been made to. the
Group about a proposal by kr. Ken Sims, a Trustee of the
Nature Protection Society, XKuala Lumpur, for the
establishment of a crocodile farm at Prang Bazar in West
halaysia, though this was apparently intended mainly as a
tourist attraction.
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STOCKS AND CAPTIVE EREEDING, 1969-1972

René E. Honegger
gurator of Herpetolagy, Zudriech Zoo, Adrlchbergstrasse 221,

80Lil, zirich, Switzerland.

The 1ist on which I based my compilation in 1971 (1) -
mainly relied on the census carried out for the Internstional
7o00. Yearbook (IZYB) in 1969 (2). In the present paper-:the
datea gquoted from the same source are only fragmentary, since,
except for four species, crocodiles have been omitted from.
subseguent IZYB statistics (2, 3). However, one ¢an still
say that the general position is that =211 species of
crocodilians are certeinly rare in the wild, but relatively

common .in captivity.

¥Males Females Indef. Total Number of

Zoos'
C&lligstor sinensis
1969 1P 11 50 73 38
1970 11 14 L2 67 37
1971 . 22 8 35 65 39
Crocodylus moreletii |
1969 3 0 08 - 31 16
1970 6 2 36 .. hi 19
©1971 8 8 24 40 15
Crocodylus fhombifer o
1969 - 2 2 14 - 18 15
1570 5 1 15 21 14
1971 -2 L2 15 19 . 12 #
;Q;yialig gangeticus‘ |
B 1969” 6 9 -37"“"'52 co ;25 o
1970 7 15 24 L6 2l
1971 7 16 31 5l .26

FOO?NQTE; # do figures received from Havana or Sofia Zo08. . .
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£ Census of all crocodiles in zZoos controlled by the
members of the American Assoceiation of Zoologiecal Parks ang
Aquariums (AAZPA) in the U.S.4. has also now been made by
F. Wayne King, Bronx Zoc, and Steve Dobbs, Atlanta Zco, the
results of which are %o be published elsewhere (King, pers.,
comm.). The editor of the IZYB, Nicole Dupleix-Hall, and
myself are presently engaged in a similar compilation for all
LZYB-participating zoos, the results to be published in a
Torthecoming issue of the Yearbook.

At their annual meeting held in Salt Lake City, 19-23
September 1971, the members of the AAZPA passed a resclution o

1} exhibit or maintain only the number of species or Subspecies
of erocodilians whose behaviorsl, ecologieal and nutritional
requirements can be properly satisfied in the zoo facility
or space available;

2) exercise equal restraint in maintaining or exhibiting only
the numbers of individusls of any crocodilian species that
can be properly houséd and bred in the facility ov space .
available; S . : L

3) make every effort to initiate, improve and sustain. s
breeding programme for the crocodilians in their collections;

L) co-operate with other AAZPA members and other animal
propagatiocn and conservation organisations, in establishing
breeding programmes for crocodilians thrcugh exchange of
non-breeding or unmated specimens, and through the free
exchange uvf information and records on captive crocodilians
and their husbandry; and

5) discourage commercial dealers and collectors from
regularly holding in stock excessive numbers of
erocodilians. (4)

In the two censuses referred to above, the originators have
alsoc asked for details of the exhibits and the breeding
facilities. As soon gs all this informaetion has been gathered,
the proposed programme for the exchange of specimens,
especially of endangered species, can proceed further.

1

Crocodile breeding records by Zoological Gardens 1969-1971 (1972)

(N.b. Figures in brackets in the "Number' column indicate how

many of the specimens failed to survive) | _ _ ¢
Alligator mississippiensis Numbér Reference
Murrels Inlet, USsA - 1969 10' (2) ¢
Houston, Texas, USA - 15870 i (3; -
Phoenix, Arizona, USg 1970 T R O ) S
Monroe, La., Use 1972 - 22 (5}

(zurich, Switzerland = 1970-72 fertile eggs laid, but no
hatching)
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Caiman crocodilus - Number Reference . .
Caracas E1 Pinar, Venez, 1970 5 (3)-"'
Tuxtia, Mexico _ 1970 29 (4) (%)
Amsterdam, Netherlands 1971 # 8 (6)

The female started digging a nest on August 6; on August 7,
22 eggs were laid; 9 eggs hatched between November 7 & 16,
1971. Incubation temperature in the sand was 30 ~ 330
Celsius; the nest was sprinkled daily. FWactors in successful
breeding: improved heating and light conditions (direct
sunshine), improved diet: freshwater fish, meat, whole rats.
Both parents were received in 1966 as one vear old specimens.

Caiman crocodilus fuscus Mumber Reference
Atlanta, Georgia, USA 1970 2 (2)
L1 h n it 1971 58 . (7)

Crocodylus moreletii

Crocodylus niloticus o . Number Reference
Paris Aquarium, Trance 1669 (2) (2)
Tel Aviv University, Israel 1969 8 (2)

" 1" n it 1970 7 {3)

frocodylus palustris

Atlanta, Georgla, USA 1970 4 (1} (3)
1y . B it 1971 (?) (8)
3] ¥ 1 - 1972 . 2'5 (9)
Tuxtla, Mexico 1972 .15 (10)

N.b. see also WWF Project 6515 (11)

In 1969 and 1970 the females, of an average length of 2.25 m
(received in 1965 as 60 cm Juveniles), laid egas, which
produced only dead embryos. The cause of this was apparently
a deficiency of Vitamin E in the 90% fish diet. In 1971 the -
diet was changed to 25% fish, 25% chicken and 50% rats, but
still only a proportion {(not specified) of the eggs hatched
healthy specimens. As a result of this experience, in 1972
the diet was again changed, to 100% whole chicken with
Vitamén E supplement, with the more satisfactory results
indicated above.

niloticus ¥ Cr. acutus

damburg, Germany 1970 1 (3)

Ahmedabad, Tndia - 1969 23 (2, 12)
" : 1970 31 (3)




-
Ostevlaemus tetraspis Number Reference
Victoria, Cameroon 1969 (6) (2)
Kumzsi, Ghana 1970 5 (3)
Chester, U.K. 1972 Eggs laid, none (13)

hatched
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CURRENT TRENDS IN' ALLIGATOR FARMiNG IN THE
SOUTH-BASTERN UNITED STATES

Robert H. Chabreck
School of Forestry and Wildlife Management, Louisiana State

University, Baton Reuge, Louisisna 70803, U.S.Le .. . .0 "

£11 states within fhe range of the Ameridéh5éiiigator 7
(£1ligator mississippiensis) have laws regulating alligators
held in-captivity. In genersdl, captive alligators can be

-grouped into three categories:

1o illigator farm - ar area having captive alligators
with adults held primarily for the purpose of
producing young; - - ' SETU BT

2. Rearing statioh - an area set up for redring young
which were produced by either captive or wild adults;

3. Alligator displays - .including both roadside tourist
attractions and zoos:. & number of animals are -
usually confined within a small area, and breeding is
not a major objective. . T

Distribution of Alligataf-?arms

£1ligator farms are now vperating in various loecations in
the scuth-sastern U.S. Largest operations are centred in
Louisisna and Florida; however, most states have farms in
some stage of development.

One of the Louisiana farms has achieved excellent success
and now produces over 2,000 young annually.: :This farn gets
approximately 75 nests per year -and has over 12,000 alligators
of various size.classes onshand. o At the present rate of .
development, the. farm hag the capability: of inecreasing
production to 100,000 annuglly within a #ecade. '

Louisgians has;seﬁeral-ﬁther alligaior,farms, but all are
operating.on a smatl basis with less than 10 breeding -females.

£ fhﬁm Was seﬁiuﬁ in cénfﬁal.Flbrida within the past few
years and has planned a large-scale operation. The Tarm had. .
7 adults whieh nested in 1972, laying a total of 215 cggs.
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Many young are on hand, and rapid expansion of the breeding
population is anticipated (Harrison, 1973).

In additien tc the farm in central Florida, several
smaller ones are in operation at various other locations in
the state. Much of their work is of an eXperimental nature,
but expansion 1s likely as technology is improved.

Research

~#uch of the work on alligetor farms is still of an
experimental nature, but . technology is advancing at a rapid.
rate and each year the techniques are becoming more refined.

Research stations have been set up by the Louisians wild
Life and Fisheriss Commission and the University of Florida
to investigate proéedures for glligator farming. EXperiments
are deslgred to increase the sfficiency of farming ocperations

and reduce the costs and risks which confront private operatcrs.

The present studies by the Commissiocn-are centred at the
Rockefeller wildlife Refuge under the guidance of Ted Joanen
and Larry McNease., Preliminary investigations by Chabreck
(1967) and Juanen and McNesse (1971) have revealed areas where
additional knowledge is needed.  The aspects of alligator
farming currently being investigated are: pen design,
stocking rates, sex ratio in breeding pens, use of hand-reared
versus wild caught breeding stock, artifiecial insemination,
Tfoods and feeding method, ‘breeding behaviour, artificisl
incubation of eggs, rearing of the young and marketing of
farm reared snimals.

The Tindings of the experimentation in Louisiana and
Florida, plus that contributed by uother state agencies and .
private individuals, will remcve the "guess work" from
alligator farming and place it vn a scientific basis.

Ma jor Problems

Inadequate technology has beeh a major problem faced by
the alligator farmer. So long as wild pcpulstions were able
tc-meet the demand for hides, little interest was shown in
producing animals from captive stock. However, as wild
populations declined, hide values increased and the idea that
animals might be profitably produced from captive stock was
congidered, Many persons entered into the venture on a
trial and error basis, and it was.then that the lack of
expertiss in this area became apparent. The knowledge
gained in the past decade has exceeded all gained priocr to
then, and 1f the trend continues,  the future will be very
bright. S
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A major Obstacle, which has plagued the alligstor
Tarming industry in recent Yeéars, has besen the lack or
legal sSecurity. A strong, well-planned programme against
the use of alligator skins has placed the future of alligater
Tarming in Jeopardy. Although the Programme was aimed
primarily st the use of skins from wild alligators, the
threat that it could eventually influence the marketing or
farm-reared animals, has made many farmers reluctsnt to put
large capital investments into the operation, Recent
developments, however, have taken a more positive approach
and should provide investors with the needed incentive.
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CONTROLLED BREEDING 0¥ CROCODILES :
DISCUSSION

With reference to the concern expressed in Dr. Chabreck's
paper; lest better protection and strict control of exploita-
ticn of erocodilians in the wild might Jeopardize the future
of crocodile farming, it was pointed out that the Convention
on Internaticnal Trade in Endangercd Species of Wild Fauna
and Flora (see paper C.2 of these Procesedings, p. 76), does in
faect include specific provisions (Article VII) for exempting
cabtlvewbred anlmals and tnelr productsc '

The Group con51dered thdt the growth of interest in the
variotus. categories of crocodile farming is generally encourag-
ing and worthy of support, although several questisns would .
need to be considered and resolved, such as the p0551b111ty of
production exceeding demand; inferior processing of skins
(instances have already occurrcd where the export of raw
skins has been prohibited in some South American countries in
the interests of the loecal tanning industry, and it has been
necessary for the skins to be re-tanned after export to
improve the quality); and the danger that if crocodile farms
can supply all the skins regquired, the incentive to maintain
wild populations might dissappear. However, it was considered
very wnlikely that controlled breeding would produce encugh
skins to sustain a viable crocodile leather industry in the

immediate future.

Several additional enterprises and projects were mentioned,
including examples in the U.S.A. (Georgia, Alabama), in EL
Salvador, and, for the breeding of C. rhombifer, in Jersecy Zco.
it was recommended, in connection with the last-mentioned
project, that before proceeding, urgent steps should be taken
to ascertain that the stock held did in fact consist of
C. rhombifer and did not include rhombifer-acutus hybrids;
that in the event of failure, due, for example, tTo the
difficulty and expense of ensuring a suitable envirocnment,
agreement should if possible be reached on finding an
alternative site for the project toc which the rhombifer
specimens might be transferred; and that, meanwhile,
epproaches should also be made to other zoos holding stocks
(Havans, East Berlin, Winnipeg) with a view, if necessary, to
strengthening or duplicating rhombifer breeding units.
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HANAGEMENT OF THE PADUA NEy CUINEA CROCODILE INDUSTRY

m;c.'wanes-' : o
Department of Agriculture, Stock and Fisheries, P.0. Box 2417,
Konedobu, Papus New Guinea.

basis = Downes(19?la) and (1971b).

The conservation and'management~of‘Crocodiles are in a

muach more favourable situaticn in Papua New-Guinea than in
msny cther countries, for allowlng continued controlled
harvests, becguse vf seversgl factors peculiar tc the country:-

(a)

(b}~

(e)

The immense and ss yet unaltered habitat forp crocodiles,
Sparsely innabited, with langd ownership retained by
native communities, and with sccess physically . ang
socially:difficultsfor-outside hunters. S

Uniform legislative controls enforceable at a few export
ports; for SXxample, inspectiocn of a1l skin exports.

4 system of licensing skin buyers ang exporters under
bractical easily policed regulations, which has fop
instance enabled the total harvest of skins to be
effectively reducegd by prohibiting the export of skins
over 20 inches in belly width. By requiring detailea
€Xport permits, every skin must be accounted for end
the annual kill can be monitored.

Control of over-kill of crocoediles iz achieved through
ccvunomic embargo on the sale of Skins, in contra-
distinction to theoretical game laws protecting individual
crocodiles in the wild. Sophisticated hunting laws in
the difricult Jungle swamps of Papus New Guinea have
little or no practical value.

The living conditions of the people in the Crocodile

areas of Papua New GUinea are being changed from subsistence
hunting or gardening, toward a cash economy and
barticipation in the national economic development.




(f) Unless the people 's natural interest in wildlife ang, ° -
in particular; crocodile management, 18 encouraged. and
developed by practical conservation projects, introduced
at the villege or ’grass-roots’ level, the development
peferred to under (e) will destroy the major part of the
wildlife. 1f this happens crccudiles will be retained
in Papua New Guinesz only in small numbers as a scientific

curiosity in relic patchss of habitat.

(g) 4 significant income from orocodiles would be possible in
certain under-developed areas of Papua New Guinea having
no other cash crop at present, without threatening the

basic stocks of wild crococdiles still left in the

untouched habitat.

(h) There is a strong traditional interest among native lake

" dwellers who depend on the hunting of crocodiles. - Such
an interest could be channelled toward practical management
projects in the skin industry. For example, the wastage
of small erocodileés now being killed in large -numbers . :
before they reach a commercially profitable size, eould be
avoided by. developlng resring pens as & village or .
'aottage' industry. S A
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PAPUA NEW GUINEL CROCODILE INDUSTRY
DISCUSSION

In answer to questions, kr. Downes, author of Péper B.3,
Sa1id that, although restocking may we1ll become vital in Papua
New Guinea, he dig not feel that the establishment of

to ensure the ¢ssential inerement of young and, for €Xample,
took into gecount the fact that, in the light of & breeding
1ife of at least 25 years, excessive culling uf oclder animals

could endangei the maintenance of stogks,.ﬁ“lfiwasknoted that

for Crocodylus porosus and Q. niloticus it hag been. shown. (by
Bustard ang Cott respectively) thai clutch sizes increase With

Mr. Downes salso took the opportunity of reporting the
progress being made with the preparation of g comprehensive
crocodilian Bibliography containing over 6000 titles ang dué-
to be published before the eng 0f 1973 by the Department of -
Agriculture, Stock and Fisheries of Papua New Guines. He
presented a self-containsd section (reproduced as the .
Appendix to these Proceedings) which covers the literature,
publishéd up ' to early 1972, of Crocodile-HusbandPy. - The +
Group expressed its Warmest appreclation of this work and .
strongly Supported its continuation.”  Mp. Dovines stateg --
that the next instalment would concern breeding behavicur
and case histories of captive breeding. - o
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Paper C.1

SOME ASPECTS OF CROCODILE CONSERVATION - EDUCATION

L£.C., Pocley .
Ndumu Game Reserve, P.0. Ndumu, Zululand, Natal, R.8.4,

Introducticn

It 1s a lamentable fact that in far too many szoological
garden and park reptile dens, ang crocodile and alligator
farms, one finds crocodilian species exhibited under primitive
and unimaginative conditions. Yet these establishments
could, at small expense, provide interesting, educationally
valuable displays, which would also surely lead to an increase
in visitors and thus more revenue.

In many.zoos, one typically finds a bare concrete‘ﬁool,
artificially 1it, normally far tooc small, holding adults and
Juveniles of several species, different in habit and tempe rament.

because of these conditions a previocus recommendation of
the IUGN/S8C Crocodile Specialists' Group (IUCN Suppl. Maper
No. 32 of 1971) was ... that zoos should aim at maintaining
ohe species group in-a unit suitable for. breeding, rather than

individuals of several Species ... :

Although it is apprecisted that zoos have limited Space,
it should be a matter for concern that for millions of people
a visit to g zoo is their only link with nature. Yet very
often the ornly information supplied to them is a plaque on
the wall listing the names of the crocodilians housed; but
in most if not all zoos I have visited there was more space
availagble for educational display material.

The Zoo keeper should be the person to impart knowledge,
but I noted in one large and prosperous zoo that whenever
a group of people gathered to lock at the crocodilians, the
keeper obliged by prodding the nearest reptile with a long-
handled broom. This had the desired effect of causing s
growl, 'an sudible snapping of Jjaws or a tail slap from the
victim, calculated to impress the viewers, particularly
children, with the vicious behaviour of the scaly monster.

Some croccdile farms, toc, spend vast sums of money con
exotic bird houses, aquaria, tropical gardens containing
marble statues, fountains and wishing wells. Meanwhile the




~71=

crocodilians may be ‘housed in g pool, gresn with algae ang
barely deep enough to allow the 8nimsls to submerge ang escape
the hazards of coin and peanut throwers. Further €Xxampleg o7Ff
man's disregard for crocodilians are the display farms that
publish brochures snd put on live .shows of churning baby
alligators through Washing machineg op arrange elaborate
chutes, ladders ang other obstacles that have tp be negotisgteqd
at feeding times. Man versus alligator Wrestling matches

are yet another type of gimmick offered, :

that crocodilians are-about the lowegt form of 1irfe, They
also observe curio shOps_selling baby calmans, crocodiles ana
alligators, mounted with jaws agape, often in contorteqg
positions,npainted Or varnished and with glass bead eyes
staring,frgmhshrunken heads. Thousands OT hatchlings are

them. In 4frica, much of the titerature or hunters' ang
trayeliersf.talesgand wildlife in geleral contains_exaggerated
accounts of. crucodile attacks on humans and animals, accentus+-
ing the‘ferocity-of the dresdful erocodile, Children. leapn

these tales at an early age and have 0 reason to doubt thep.

through;the Ndumu Crocodile‘Farm,-sinCe it was €stablisheqd,
show that the average person hss grown up regarding crocodiles
a5 mean, nasty, Sinister, repulsive, vicious, evil in
appearance and habitsg. Few indeed wilzg cohcede that the
reptile serves g useful role gs predator or Scavenger, and

programme,in;operation,-when surely the beasts should be..
exterminated.,,'Sog"at'this motent in time,-whenrfourtean of
the twenty-one crocodilian.species are on the.dange;;list, the
need for educaticnal programmes is really urgent; and it ig
for this reason. we sre concentrating on.this aspect of . . ‘
conservation at Ndumu. = . R T L

ThleolloWing'aré ébmé\of the ideas wénére‘deveiOping;~;

1. INSIDE DISPIAvS

ancient Hgyptians ana their religious Worship ang

Superstitiong. e ‘ .

{b) Display boards describing: Urder; Family; Species;
‘briesent. status; maximum recorded length; average length
and-adult weights; age and 8ize at maturity; local;
breeding 8eason; avergge nest depth: nest temperatures;
clutch 8izes; size of hatehlings; estimateqd percentage
survival; estimated 1ife Span.
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(c) Illustrated disgram depicting and identifying predators
and prey relationships, from hatchling through to adult
stage, and food chains in general.

(a) Full-colour wall map depicting lakes and river systems in
Southern Africa, showing former recorded distributicn and
present distribution of crocodiles and eXplaining some of
the factors responsible for reduction in populations, e.g.
commercial hunting; - consumption of €g&s and flesh by sonme
tribes; trapping for medicinal purpcses; destruction of
nesting habitats; drainage of swamps and marshlands; -
commerclial fishing enterprises; pollution of waterways;
damming of rivers; building of harbours, ete. -

(e) Diorama depicting a typical nesting site with nest  opened.

to show eggs; or (1) photographs of eolonial nesting
-grounds with adults on guard ang close-up view of partly

- Oopened nest; or (2) demonstration at the appropriate
season of the actual hatching of young.  The texts
supporting such exhibits could describe brecding bioclogy
fully, covering courtship, copulation, territorial defence
of nesting grounds, parental care of the young and .
reguireménts at nesting grounds, viz. soil conditions,

- shade, “distance from water, etc.... ‘ o :

(f) Embryc development: microscope photographs showing -
progress from the fresh egg through to hatching; oxygen
requirements of the embryo; tolerances to fiooding and
high or low temperatures. - : :

(g) Skeletal exhibit: complete mounted skeleteon with the
different bones named; a comparative display of the
skulls of the Nile crocodile, an alligator, caiman, etec.,
to show structural differences; explanatory exhibit of
tooth: replacement in crocodilians. : o

(h) Enlargeqd photographs, black-and-white and celour, with
captions to show interesting and specialised anatomical
features, i.e. eyes, ears, throat-valve, nostrils and

nasal- turret, egg-tooth, tongue ....

(1) Enlarged photographs of the digestive and respiratory
systems, with the wvarious organs named. ST

(J) Exsmples of snares, traps, hocks, harpoons used by tribal
peoples for killing crocodiles.

(k) Photographic ¢isplay of modern capture and transport
technigues.

(1) 4n exhibit to explain the aims and methods of a restocking
programme; ‘elimination of predators of eggs and young
-andiofthe ruibers to be released, where and when. -
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2. QUTDOOR DISPLEYS | e

() Lguariun containing a few juveniles, in company with
aquatic insects, tadpoles, fish fry, molluscs, etc.; ang.
80 situated as to benefit from Optimum lighting conditions
-Tor photographers. The various life forms would be
identified on an illustrated chart beneath. the viewing
window. ' ' Cy

(b) Display board alongside a natural pool containing
Juveniles and the burrows excavated. This will explain
the purpose of the burrows, how they sare dug and -their
importance during cold weather and as retreats in times
of danger; ang illustrate and identify.the aguatic
plants, submerged and Tloating, the frogs commonly seen
and some of the inseets in the pools.

(c) Display board alongside a pool of adult crocodiles, - . .
identifying water terrapins, monitor lizards, crabs, ste.
that may nest in the enclosure; and describing the
barbel or catfish (Clariss Sp.) introduced into the pocl
t0 clean Up unéaten food particlesy, as.well as the , o0 .. -
important role performed by crocodiles as predators. of. .
these fish.

(a) Feeding of different 8ized crocodiles staggered. to permit
visitors Opportunity of observing and photographing them
all, if they should wish to. The provision of photo-
graphic hides is important for use by film units, TV
crews and Journalists,

At the First Meeting of the IUCN/SSC Crocodile Specialists!'
Group Bustard (1971) remarked that every effort should be made
to provide factuasl information on Australian crocodiles and
their right to eontinue to exist, by means of newspaper
releases, semi-popular artiecles in magazines, radio, TV and
films. Chabreck (1971) also mentioned that in the U,8.:1.,
during the previous five years, the status of the glligator
had been given wige publicity by various news media, and as a
result the public's attitude toward the Species had been
greatly influenced. The public was now looking upon the
alligator with concern and not with horror, as in the paste.

The main objectives of Cur programme at Ndumu sre, therefore:
1) to improve the image of crocodilians in Southern Africa; and

2) to provide an interpretive service that will interest and
capture the attention of people Irom all walks of life and
introduce them to avenues of natural history, science and
conservation. The Ndumu Crocodile Rearing Station will be
the experimental centre for this and the most popular exhibits
Will ultimately be incorporated in the proposed Crocodile
Conservation Park %o be built near Durbsan.
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CONSERVATION - EDUCATION ;
DISCUssTON

for educating the public was endorsed. Tt was reported,
however, that an evaluation of responses which was currently
being undertaken by the New York Zoological Society showed

latter seldom holding the attention 'of the average visitop
for more than a few seconds. & point receiving some
emphasis was that unless the owners and Staff of zoos and
crocodile Tarms, ete., themselves make more effort to study
and learn about their animals, .they cannot teach others,
But it was also Tecognized that® the message to be put across
must be colmprehensive and, in addition to scientifiec data,
cover aesthetic, moral ang Commercial utilization'aSpects.

Finally, it was thought that there was s8til1 a long
way to go in improving the Standards of housing and treatment
Oof croccdiles in captivity, without which the public




Crocudile Specialists,
Second Meeting,
Paper C.2

THE CONVENTION ON INTERNATIONAL TRADE:IN ENDANGERED SPECIES
OF FAUNA AND FLORA IN RELATION TO CROCODILE CONSERVATICN

F. Wayne King . : .
New York Zoeclogical Society, Bronx, N.Y. 10460, U.S.4. -

The single most significant development in crocodiliazn
protection since the last meeting of the Group has been the
negotiation of the Convention on Internationsl Trade in
Endangered Specles of Wild Fauna and Flora in plenipctentiary
conference in Washington, D.C., 12 February to 2 March 1973.
Delegates from 80 nations participated in the negotiations
and an additiocnal eight nations sent observers. ,

The Convention is the first worldwide agreement designed
to control internaticnal trade which could threaten the
continued existence. of species of wild plants ‘and animals.
1t evolved from JUCN's continuous efforts over the-last ten
years to achieve guch-.an agreement and is concerned:only with
threats: caused by internatiocnal trade. - Threats tc Species
resulting from habitat mocdifieation, pcllution and internal
trade are not covered.

The Convention provides for the control of trade in
species, subspecies or geographically separate populations of
wild animals and plants, including live specimens of certain
croccdilians, and their readily recognizable parts and
derivatives. Under these provisions species can be listed
in three lists - Appendix I, Appendix II, and Appendix ITT:-

Appendix I ineludes all species threatened with _
extinetion which are, or mey be, affected by trade. Trade
in these endangered or potentially endangersd species is sub-
Ject to very strict regulation and can only take place in

exceptional circumstances,

Appendix II is for species which while not necessarily now
threatened with extinction may become endangered if trade is
not stricetly limited tc avuid over-expleitation. Also included
are specles which must be regulated in order to proteet other
specles in Appendix IT with which they might be confused.

Appendix IIT includes any species a member state identifies
as being subject to regulation within its Jurisdiction and as
needing international co-operaticn in order to control trade

in it.
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The basic provisions governing irade in Specles . .in the
three fAppendices can be cutlined as Ffollows: -

Before an Appendix T Species can be exported, an gxport
permit is :reguired. This will only be issued after s
government-designated scientific authority in the,exporting
country has advised that the export will not be detrimental
to the survival of the Species. An import permit is also
reguired before lmportation is permitted into the receiving
country. . Like the export -permit, issuance jis dependent on
asSurances,fpom a government—designated.scientific authority
in the importing countiry that the trade will not be detri-
mentsl to the survival of the Species, and if 4 living
Specimen is involved that the recipient can properly house
and care for the Bpecimen. In addition, the expert permit
will not be granted until after the import permit has been
issued, - : : . .

scientific authority that the export will not be detrimentail

to the survival of the 8pecies, The import of Appendix IT

Specimens requires the presentation 0f the above legal export

permit. The scientirfic authority must also monitor the

number of permits issued in order to advise when their

issuance should be limited so as to msintain the species at -

& level consistent with its role in the ecosystem and above , -

a level where it woulg become a candigate for Appendix I.

This makes the exporting country responsible for preventing

& species from becoming endangered through excessive trade.
Lrade in fppendix IIT.species reguires only a legal

export permit,

Kach state that is gz party to the convention must
send its import and export records to the continuing
convention secretariat for circulation %o the other
member states. These records include number ang type
of permits issied, states in which trade occcurred, number,
gquantity and types of Specimens, and names of Species asg
included in the three Appendices. The recerds will

. permit themmonitoring of the movements of endangered
Specles in internationsl COMmMEree.

4ppendices I and IT of the Convention, as drafted and

- approved by thE'delegates, ehcompassed every species of

crocodilian {see . annex to this paper). A4t first glance the
long list orf Species included in Appendix I might seem
unreglistic. Howaver, the Convention permits trade in
Specimens of Appendix I Species which are the result of
captive,propagationgvalthbugh crocodilians raised in captivity
from eggs gollected in the wild would not qualify for this
exemption Trom the usual regulations. - On the other hand,
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provision permits limited trade in Appendix I erocodilians
by promoting farming efforts while at the same time
protecting wild populations.

£ few additional provisions are worthy of -mention in this
summary review.. The Convention permits.trade between s
state that is party to it and = non-party state only irf
comparable documentation and assurances are provided by the
latter. - The Convention does not limit the right of states
to adopt stricter domestic laws governing trade in species
- listed in the 4ppendices. Methods- are provided for amending
the Appendices by member states.

The Convention will come into force 90 days after the
tenth state has ratified it. Following ratifiecation, each
state will have to pass the legislation needed to implement
the Convention within their jurisdiction. Because of the
delay caused by the ratification ang legislative procedures,
the Convention probably will not actually be in full force

before the end of 1973.

ANNEX

INTERNATIONAL UNION FOR CONSERV/TION OF N/TURE AND NATURAL
RESOURCES

Crocodilisns regulated by the new Convention on International
Irade in Endangered Species of Wild Fauna and Flora -

The followingrcrocodiles'are listed in Appendix I of the
Convention: , : '

Alligatoridse o £lligator mississippiensis
» Alligator sinensis
#elanosuchus niger
Caiman crocodilus apaporiensis
Caiman latirostris

Crocodilidse Tomistoma schlegelii

' Osteclaemus tetraspis tetraspis
Osteclaemus tetraspis osborni
Crocecdylus cataphractus
Crocodylus siamensis
Crocodylus palustris palustris
Crocodylus palustris kimbula _
Crocodylus novaeguinease mindorensis
Crocodylus intermedius :
Crocodylus rhombifer
Crocodylus moreletii
Crocodylus niloticus

Gavialidae Gavialis gangeticus
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This means that there would be virtually no trade in these
Bpecies, eXcept for authenticateq captive-breqg Specimens,
They coulgd only be exported and imported when appropriate

The following_crocodiles are ligted in Appendix TI:

Alligatoridae - Caiman crccodilus crocodilus
Caiman crocodilus yacare .
Caiman crocodilus fuseus (chiapasius)
Palecsuchus ralpebrosus
Paleosuchus trigonatug

Crocodiligae : Crecodylus Jjohnsoni
e Crocodylus lovaeguineae ovaeguineae
Crocodylus rorosus
Crocodylus aecutus

COUNtry of export.,  TIr it appears that wild populations of
8 species are drepping below the level at which it is able
Lo maintain itg role in the €cosystem, then exXports are to
be limited. - In practice, thig implies (a) export control
and (b) scne sarveillance of exports, nopefully with the
idea of reducing the latter if it is shown to be desirable
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TRADE IN ENDANGERED SPECIES CONVENTICN:
DISCUSSION '

The wide-ranging discussion, which followed Dr. King's

presentation of his report, stemmed msinly from the inelusion
" in Appendix I of the Convention of slligator mississippiensis
and the difficulty of reconciling this with the view :
unanimously adopted by the Group at its First Meeting in 197
(TUCN Suppl. Paper No. 32, p.27) that the species should be
transferred from the 'endangered' to the 'recovered' category.
£1lthough it was recognized that the policy followed during the
negotiation of the Convention was in general to accept the
nemination by a national delegation of a specles for inclusion
in one-of' the Appendices unless the grounds for its inclusion
were successfully challenged by another delegation, and also
that, as noted in previous discussion (Section B (1 & 2) =bovs),
the Convention made provision for captive-bred specimens of
Appendix I speciles to be ireated as fippendix II specles, there
was a congidersble differehce of opinion as to the Justification
and possible effects of the incluslion of A. mississippiensis

in Appendix I.' : o - RS S )

It was felt, on the one hand, that the species was not
'endangered' and doubtfully ever had been, though it had ‘been
in decline before 1960 due to -lack of protective legislation;
that this legislation and the fairly simple problem of super-
vising the tsnneries had been effective in stopping poaching,
or most of it; that classification of the species could I
Jeopardize the marketing of legal skins; and that if there
is no future for economic exploitation of the alligator there
would be no incentive for maintaining populations and they
will eventually decline. Most suitable habitat is privately
owned and will be turned to cther uses if alligator utilization
is unprofitable. On the other hand, it was argued that this
can happen anywsy and that wetland drainage has long been the
major threat to the survival of crocodilians; that peaching
has not in fact besn eliminated, even inside national parks;
and that a marketing meratorium was the only chance of making

the future of the alligetor sscure.

It was finally agreed, with one dissenting voice, that the
previous assessment of 4. mississippiensis as no longer an en-
dangered species still stood, but that it was essentisl te work
out procedures whereby skins from sound mansgement programnmes
could be marketed without sgain opening the market to illegal
trafficking in skins. The Convention itself was endorsed as a
positive step in the control of such illegal traffic. The Group
nevertheless attached a high priority to continued monitoring of
the status of crocodilian species, with e view to recommending the
Appendix of the Convention, if any, in which each species could
most suitably be placed. Such recommendations should be referrsd
‘to the appropriate authorities as the basis for considering any
changes when the machinery provided under the Conventiocon comss

into operation.
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NOTES ON THE ECOLOGY CF THE LAKE ST. LUCIZ CROCODILE
POPULATION

£.C. Pooley - - :
Ndumu Game Reserve, P.0O, Ndumu, sululand, Natal, R.s.A,

Intrcduction

Lake St. Lucia, located in east central Zululand, covers
an area abproximstely 122,090 acres, extending northwards
from the St. Lucis estuary, parallel to the sea, for a distance
of 45 miles ang varying in width from one to nearly 5 miles,
TQ@;Surface‘area, including numerocus small islands, comprises
some 91,090 acres, while the surrounding hslf-mile 8trip of

land totals about 31,00C acres.

The conservation history of the Lake began in 1897, when
2 portion was proclaimed as a sanctuary by the Natal Parlis-

The Lake and its envircns has always been noted for its
Wealth of wildlife ang Aumerous hunters and traders made s
living from shooting elephant, hippo, crocodile ang many
Species of game mammals and wildfowl. _

- There is no doubt that in earlier times the Lake and the
rivers flowing into it harboured an impressive crocodile
population., Steedman (1835) describes how "the ford of the
Black Umfolozi where our travellers crossed on 7th March 1828
Was infested with alligators!. “baldwin {1852) describes
crocodiles as being numerous in’ the Unfolozi river and St.
Lucia Bay. Dunn (1860), Durnford (1872) and fshe (1880) =11
describe the Umfolozi river as swarming with crocodiles,
Findlay (1903) found the Hluhluwe river and the Lake to be

infested with erocodiles and Braadveldt (1921) observed
numerous. crocodiles in the Mkuzi riverp.

_-&part from sport hunting, the early hunters shot crocodiles
for their . valusble belly hides and for the fat, which was much
prized. . Baldwin recounts on 19th September 1855 ... "shot a
couple of crocodiles, took from cne a lot of beautiful fat
which burns brilliantly." ' '
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Man's interference with the ecology of the Lake began at
the turn of the century when sugar farmers cchmenced planting
on the rich alluvial deposits of the Umfolozi river floodplain.
Canals and weirs were constructed to channel water away from
the dense beds of rapyrus and phragmites, a natural silit trap
at the estuary. In 1948 the Umfolozi river, the major source
of freshwater flowing into the Lake, was diverted to Tlow -
straight out tu sesa. This enabled sugar farmers 1o reclain
& vast area of alluvial silt for planting purposes.

The effect of this action was to deprive the Lake of its
main source of fresh water and the reduced inflow, plus the
removal of the natural silt trap and a combination of marine
currents and tidal action caused the mouth of the estusry to

close.

Dredgers were put into setion to maintain a permanent
channel open to the sea, but it was not until 1960 that this
was achieved. Meenwhile the Lake underwent changes both in
salinity and water levels.

Over” the past twenty years, the inflow of fresh'water into
the Lake has ‘been further reduced by extensive irrigation -
schemes. - The:Mkuzi river, how the mejor source of fresh _
watery,-Has been hesvily taxed Tfor irrigating farms west 6F the-
Lebombo mountadin rahge. The Hluhluwe river was dammed in .
1966 and weirs and pumping systems installed along the
izeneni, Nyalszi ang Mpate rivers.

Denudation of the.ikuzi river catchment area and.
destruction of riverihe forest resulted in log jams in the- -
lower reaches of tHis river's course; and in recent years
extensive clearing was necessary to divertwater back into the

Lake. LN extensive afforestation programme around much of the .

Lake has caused drainage of wetlsnds and sponge areas.

The evaporation rate over such a large surface area is
estimated to vary between L5-60 inches per annum, whereas the
overall annual rainfall is- in thé regicn of LO inches. Thus
in years of poor rainfall, lowered lake levels and increased
salinity are experienced. ' -Fur an dccount of the ecology of

Lake 8t. Lucie see Day (195L).

Reductionfin Crocoedile Populations

Over the past twenty years the territory and population of
erocediles have been reduced due to Several fTactors. Numbers
were destroyed in the vicinity of the estuary because of the -
likelihood of attacks on 'dredging crews operating there; and
to safeguard the ever-increasing numbers of fishermen and
bathers &t this popular resort. The -development of rest camps
2% Charters Creek, Fanies Island and False Bay, 'as well as ‘
Othef,freqﬁéﬁtly_used beat launching, "fishing and picnic sites
along the Lake shore, necessitated the.shooting of crocediles

[

r.._..r.,.,m.,,.‘. e e 10 b



in the near Vieinity. in fact, following the death of g
child from g crocodile attack at False Bay in 1957, thepre wasg
immense public pressure tov exterminste 511 the crocodiles in

Lake gt. Lucig,

Prior to the intrcduction of the Reptiles Protection
Ordinance no. 32 of 1968, crocodiles were classed 88 vermin in
Natal. European hunters operated in the ikuzi Swamps and

Distribution and Sessongl Movement

The main concentration of crocodiles in the Lake now
OCCUrs in the wilderness area; that is northwards of Hell's
Gates, across Lane Island to Otoneni on the east ang along

the eastern shores (see sketch-map).

hodha (1967) ana Pooley (1969) have recorded seasonal
movsment of crocodiles, and observations by Lake stare over
many years and more recently aerisl counts indicate a winter
movement to suitable basking areas and a summer dispersal to
the known breeding grounds and to nest sites along the rivers
Such as the ikuz; (Pooley, 1962) . However, present
kEnowledge or ¢rocodile ecclogy at the Lake is fragmentary,

Nesting Lreags

Ludlow (1880) descrives the discovery of a nesting colony
at Goose Point which we think was prebably at the entrance to
False Bay. Nests have been founa in the 1950's up to 12
miles inlang along the banks of the Unfolozi, Mpate, Nyalazi
and Hluhluwe rivers, according to o0ld residents of" the Lake;
but farming development, disturbance ana lowered water levels
largely caused these sites to be abandoned. Game guards who
have resided at the Lake for many years and who kncw the ares
intimately alsco confirm observations that crocodiles will nest
Jear after year at the sane grounds. - Yearly observations on
the main breeding grounds at Otcneni and Ngema show Tluctua-
tions 'in Hesting populations relateq to disturbance by
hippopotamus, lowered lake levels, lack of fresh water and
high salinity levels. The breeding grounds known to have
been used: over the past twelve years and those found during
recent surveys, 1572/1973, are shown in the sketch map,
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Nesting Beguirements

disturbance on lang lecessitate retreagt, Nesting 8ites are
above normgl flood levels, the Shoreline 1ig well Vegetated op
Screened by reedbeds ang the degree or Slope is gentle, .
Suitable 8011, shade and freshwaterp as-well gg g Sunny aspect
are réquirementsg that thege aress all have in common (see

Pooley,-l969).

Situated at Ngema ang QOtoneni. However, during November . i
1968/February 1969 oniy 35 nests werpe found.” " £t thig time " 7
Salinity levelg were 64.1 parts per thousand gt Hell's Gates,
68.0 at Lister point and, 70,0 at the Mkuzi river meouth _
(Forrest,-l969). Offshore of the Nesting colony, the watenr
was so ShallOW’that the Crocodiles coulg not Submerge. _
Depths Varied,between-o.9 anc- 1.0 feet., It was not bossible
to approach by boat closer than about 70 yards to the Shore.
We foung that numbers sf hippopotami, ormaelly in large herdgg
Close. to Lane Island, were Spending mueh of the daylight
hours on: land in clogs vicinity of the negting Cricodiles.

A large areg of~vegetation and some Nests had been trampleq.

For the Tirst tipge that we know 0T, croecodiles nested on
an islang in the kkuzq river., This was g totally unlsuitakle
nesting area, subject to disturbance Ly Bantu_fishermenwandgrm
unshadegd; the majority of €ggs laid were either lying in
water or elge CXposed to the sun because the island wes cnly
Just abOVE'water level, NeVertheless, a tectal of twenty '
Nests was foung, 840d nesting has continued gt thig Site up to
the present 1572/73 season, : ' -

died back, bedg O zosters grass hag disappeared, and mounds of
Smpty shells were washed Up on mud bankg, The northern Section
Of the Lake wag almost devoiq or oird life. Salinity readings
in the northerngLake-now reached 92.8'at_8engwane,r96. at
Lister point and 10L.0 in the Mkuzi Swamps. The Lake depth
Was down tg 0;75"ft,, In egrly October fish of different
Species were Tound: to be dying in Felge Bay. - Most of " the.
Treshwater Streams hsg dried-up. ! :
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Crocodile Mortality

Forty adult crocodiles dieg during July/September 1970.
The first recorded death was on 31st July, 1970, when &
bloated carcase Was found at the ikuzi river mouth. . On
August 7th, a further seven darcases were found up the Wkuzi
river and fifteen were counted from 2 helicopter on September
Lth, in the upper reaches of the swamps,  Three of the forty
captured and translocated are known to have died and finglly
fourtcen skeletons were noted in the upper ikuzi channeis and
inlets. A large section of river and many channels and iniets
in the swamp proper were toco shallow to negotiste by boat or
‘else lmpenetrable due to papyrus. It is very possible,
therefore, that mcre crocediles died than were actually . ..
located. All of the carcases and skeletons were of adult

animals.

Czpture Translocation

This operation, organised by Mr. I.C. Player, Chief Nature
Conservator, commenced on 4th September and by 30th September,
Torty were moved down to the Nkazamo stream by helicopter,
boat and vehicle. Thirty-seven survived, two of them sub-
adult animels. The operation was then abandoned becalse the
remaining crocodiles were very wary and took refuge in dense
papyrus stands. We captured crocodiles by using nets to trap
them in the narrow canals in the swamps, but the majority were
noosed from a boat both at night using a spotlight and in

daylight.

Qbservations on Captured Crocediles

During capture operations we noted that the crocodiles
were unable to completely submerge when pursued. The
anterior third of the tail would protrude above the surface
when a crocodile dived and would remain above surface as it
swam alohg underwater. vhen the animal zeased to swim, even
more of the tail became buoyant ang exposed. This alteration

in specific gravity would probably interfere in capture of fish

and affect the mechanics of feeding.. Starvation due %o lack
of 'food and possibly the difficulty in dealing with prey
accounted forftheir poor - condition. :

Captured crocodiles examined had no evident sores or
lesions in the mouth and the tongue and throat, eyes, ears
and nostrils seémed normal. The majority, however; had
lesions, some Gf these severe, behind the forelimbs and
hindiimbs. Possibly in some cases roping of the animal during
capture and the consequent struggle to subdue the crocodile
had aggravated these lesions.
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results, three weeks after laying, are as follows:—
TARLE I: Degree of Nest FPredstion
Date of Visit Breeding Intact Robbed Spoiled Total Ko,

_ ; Ground Nests Nests  Nests. of Nests
23/11/1969 Otoneni 1 - - 1
1/12/19%69 Otoneni 11 25 - 36 i
14/12/1969 - . Otoneni. 7. . 31, - L8
/%9 Ngems 53] 6.
14,/12/1969 Hikuzi 9 L L 17
14/12/1969 Leaa Tree Bay o - 6
Results over ) l
& period of Ao

22 days TOTALS : 35 38 4 77
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The Water sonitor Lizarg Varanus nilecticus is certainly
the main predator and numbers are seen at each visgit to the -
ngsting grounds. The Water longoose Atilax paludincsus is
considered to be the other importantg €gg predator (Pocley, 1969).

Restocking Programme

This was commenced in 1967, as an experimental measure to.
increase the Lake population. Eggs were collected for
artificial incubation studies and fo eliminate predation and
flood hazards. Reared young were spread out over as wide an
arca as possible to minimise predation. To date a total of
L63 young, from three to nine months in age, have been
introduced into the following localities:-

TABLE 2: Leke St. Lucia Restocking Programme
. Ind

Date No. Locality Age at Release
12/7/1967 67 Dead Tree Bay/E. Shores 5 montﬁs-wm
98/19%67 Lo  E. Shorgs.tp‘NKaZamo 6 months
15/11/1967 L9  Nkazamo sfream S months
8/5/1968 25  NkaZzamo Shore/Dead ?Pee Bay j mgntgs o
28/4/1969 150  Ngema/Fanies Islands L4 months
'17/i9£}9?;M_J76Q Tewati 8 months
23/5/1972 36  Nkazamo 3 months
23/5/1972 . 36  Dead Tree Bay 3 months
‘TOTAL: "~ “463° As at 15/3/1973

The habitats selected for restocking were Chosen to
provide adequate cover in the form of pesdbeds (PhArsgmites
sp.) at the Lake edge, and small streams in particular were
favoured for fresh water snd food supply.  The breeding . .
grounds were avoided to allow young to radiate out as
conditions of water and salinity levels and fcod supply
dictateds; also toc avoid cannibalism. -
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Future Management

The future status of crocodiles in the Lake systen depends
mainly on solving the engineering ang hydrolegicsl problenms,
i.e, the provisiocn of an adequate water Supply, angd at the
same time allowing for g Iree €xchange of saline and fresh
water and aquatic OTfganisms betwesn the Sea 2nd the Lake,

The 8t. Lucisa Scientific-Advisory Council'was-established in
1968, to tackle these problems, and has commissioned g
computer study of the Lake. -

Aerial population counts of crocodiles have commenceg and

will he regulariy undertsken, to gather data on Seasonal
movement, Monitoring 0f nesting grounds will be;con;inued,M_
routinely. The restocking.programme Will be Tuarther purgueg
subjeect to Suitable €cological conditions,

to numerocus colleagues‘ax.the Lake,‘past and present, for

Forrest ang his wife fop king hospitality and to Lake Warden
Nick van Niekerk for his advice and CO-oOperation in g11 aspects
of this work. Mr. R.8. Crass, Principsl Scientific Officer
and ur. I,.C. Player, Chier Nature Gonservator, are thanked for
thelr interest and enthusissm for this pro ject, My wife Elss

is thanked for typing this report.
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SUPPLEMENTARY PAPERS:
DISCUSSION = = - - -

As a background for Np. Pocley's paper, Colcnel. J. Vincent
reviewed the work of the Hatal Parks, Game ang Fish Preserva-
tion Board, which he emphasized was an autonomous body
Tesponsible to the Natal Provincial Council. . Set up in 1947,
it had so far established 39 reserves-and by 1973 its budget
had ‘reached a figure equivalent to £1.7% million. The Lake
5t. Lucia reserve was one of the three oldest in the Province,
~dating from 1897. One suggestion under consideration for.

dealing with the decreased Supply of fresh water ang salinity
problem referred to.in the paper was to reduce the size of
the Lake itself and thereby cut down - evaporation losses.

lir. Pooley added in eXplanation of his reference to 'sg
computer study of the Lake' that this was aimegd at deciding
how much fresh water input was reguired to maintain the
€cological balance. Until this was determined andg guaranteed
there was no point in continuing the restocking programme, and
at present the emphasis was on mapping distribution and move-
ments sgnd limiting erocodile ranges tc reduce the risk of
incidents involving humans.

The Paper led %o s general discussion of the importance
of habitat, which Dr. Chabreck and Dr. King illustrated,
respectively, by details of the vegetation, water and soil
characteristics ang the wildlife productivity of the
Louisisna coastal region, and of destruction_of'alligator
hebitat in Florida (based on s report presented by Wr. James
L. Schortemeyer to the American Alligator Council meeting at
Lake Charles in may 1972).  The alligatorp population had
Tesponded well to the Mensgement methods adopted in Louisiana,
which aimed at evolding the situation that had developed in
southern Florida, whers 35% of the alligator hsbitat had been
lost through drainage.

Some of the relevant points which had emerged from research
on the Americsn alligator were Summarised, it being explained
that these were baseq on vreliminary results:

(a) Young alligators are subject to reduced growth rates if
kept in too Saline an environment forp long periods:
food is available but its intake reduced.
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(b) iWhen artificial incubstion is used, inverting the eggs -
during the first month after laying may affect the ‘
hatching success: but the latter did not seem to be
affected by multiple layer or mixed clutch ineubstion

procedures.

(¢) The best hatching rate was achieved at a temperature of -
90°F and 70% moisture (the latter figure was, however, -
challenged on the grounds that eggs held in damp
‘Sphagnum would in fact be in a saturated environment).
Of eight types of nest material tested grass hay hsd

produced the best resulis.

Finally, Dr. H.R. Bustard reviewed the erocodile
conservation programme at Edward River, North Queensland,
which was intended to form the basis for the Ffuture farming
of C. porosus. About half the natural nests in the regiocn
were destroyed annually by flooding, and half of those that
survived were prédated by monitors and wilg pigs; leaving a
hatching success of about 25%, as compared with a rate of
70-80% for artificially incubated clutches. The river had
recently been restocked with 350 specimens and the crocodile
population, much reduced by shooting and poaching in the past,
was gradually building up. The answer toc the question
whethér female crocodiles are adversely affected by constant
removal of their eggs was generally considered tc be still
very uncertain, although some members of the Group quoted
instances in wnich egg collection had been maintained
without apparent disturbance of a female and the latter had
returned year after year to lay in the same site. -

[rm—
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AFPPEND 1.x.. .
i THE LITERATURE o CROCODILE HUSBANDRY

M.Co. Downes, . ' : o S
; ildlife Section, Department of Agriculture, Stock ang
j Fisheries, P.0. Box 217, Konedobu, Papus New Guines,

These_ﬁitles_are Goncerned With the Keeping of crocodiles .
1n captivity ang particularlytpq,condiﬁiqgs_required. ;

Living Crocodiliang" coﬁtaining More than 6,000 items.

| The forn of the reference in the manuscript has been
retained in this selected ligt,
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3 177-180: 200305, (From Hertens, R

KLINGELHOFFER, W, (1911b). *"Der dpitte Jehrgang des
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O8teolaenus LELTasSpis. )
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| . AMphibien.”  Beriin 465 pp:  {2390-39L Die Filege der-

TrPanzerechasn. ) . SRR -
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KLINGELHCFFER, . Cl931)» "Terrarienkunde. " Stuttgart.
(:1329-343 squaterrarien ir Panzerechsen. Abb. 312-319,
details of keeping, sizes, ete. )

KLINGELHOFFER, W. (1952). ‘yon Sehvermogen der Panzerechsen."
Die fgusrien -~ v. Terrarien Zeitschrift 5(1): 21-22,
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II Teil: "Iurche." 1956. 236 pD-
1IT Teil: "Echsen." 1957, 264 pp.
IV Teil: "schildkroten, Panzerechsen, Schlangen,
: Reptilienzucht und ausfuhrliches Sachregister.n
1559. 379 pp.
(I: 11, 43, 586, Fig. 25, in captivity; :159-160 Krank—
heiten £lligator. IV: 298-319 Panzerechsen. i fig.
discussion of conditions in captivity, feeding, ete.)
(Zweite ... puflage von C. Scherpner. )

KLINGELHOFFER, . & FAHR, /. (1912). "Der vierte Jahrgang
des Stadtischen Vivariums zu Offenburg-Baden, 2 Biclogisches.

Die Panzerechsen." Blatter f. Aquarien u. Terrari enkunde
23(7): 103-106. 3 figs.

KLINGEIHOFPER, #. & SCHERFNER, C. (1959). sec RILINGELHOFFER, .
(1955-1959),

KLUNZINGER, C.B. {1909). "Belehrender Begleiter fiir fquarien
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Samlungen, insbesondere von Ausstellungen.” Stuttgart,

82 pp. (:57-58 Erokodile, brief keeping notes. )

KNIGHT, w. (1952). "Keeping Reptiles and Fishes."  London.
{:5lL-55 croevdiles. ) '

KOCH, C. (1924). "Die Abteilung 'Terrarium' Reptilien und
Amphibien," Blatter Lguarien Terrarienkunde 35(10):
259-260. photu. (Photo OF Junger elligator.) '

KOLLER, 0. (1949). ‘'Das Lmerikanische Spitzkrokodil
(Crocodylus americanus Laur.) in Freiheit und Gefangenschsft,"
Wochenschrift Lguarien - u. Ierrarienkunde L3(7): 197-201.
1 drawing. {180 C. calsphractus.)

KORFER, W, (192?). "liein Alligator nississippiensis.” Wschr.
fguar. -u, Terrarienkunde 2L4: 5L0.

KORNAZLIE, F. (1941). "Die Udematose bei Panzerecchsen als

Heilbare B-Vitaminkarenz." Der zoologische Garten (N.F.)
13(3-4): 300-30L. |
KREFFT, P. (1905). “Krokodile in Zirkus."  Bliatter Lfguarien

Terrarienkunde 16(L): 27=38. 1 photo. (Performer in with
animals (Mr. Pernlet),) '~
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KREFFT,; P. (1907-08). 'Das Terrarium." Berlin, “ITT
Abschnitt. Das Leben d. Kriechtiere u. Lurche 1, ihre
Haltung im Vivariup.." (:501-503 Die Panzerechsen. 2 figs.)

KREFFT, P. (n.d. 1908). “Reptilien - ung fmphibienpflege .,
Leipzig. 1hly pp. (:5-6, Panzerechsen. 1 ph0t05 shh-450)

# KREFPT, P. (1910). (C. niloticus Wadagascar,) (not seen)(:255)

KREFFT, (P.) (1912), "Krokodilpflege." . Blatter f. fguarien
. Terrarienkunge 23(L9): 795, Question and answer on
keeping of crocodiles in aquaria. )

KREFFT, P. (1926a). '"Das Terrarium. 117, Abschnigt.,
Besondere Hinweise rir die Heltung, Prlege und Zucht usw. "
(:U463-468 pie Panzerechsen. Fig, 186-188. kesping notes,

" Bizes, temperature, ste.) : . .

KREFFT, P, [1265). see wimnmr, 7. (1926). .

7 KUCHLING, . (1971).  "Summer vacation for terrsrium animalg."
4guarien yag. 5(5): 210-p12 (not seen). (Inecludes crocodiles.,

LACHHANN, H, (1897). 'leine Kaimans." . Blatter 4quarien
Ierrarienkunde 8(21): 25u-252. 11 fig.
‘ (22): 260-26%. (Alligatorrlucius, Zsniger.)

L& CHMANN, H. (19055? 'hPaﬁzérechsen im Terrarium."
Nerthus 2: 60-62, o - .

LAMBRIS, 4.J. (1965).  "Sope observations on certain reptiles
and amphibians in captivity." Journ. Herp. fssoc.
Rhodesia (23—2&):_53~55. (Brief mention only that young

.UEB&SE&ihs-niloticus-1ike being tickled on belly.)

LE BUFF, C.R. (1957a). "Observations on captive and wild
North' Lmerican crocodilians."  Herpetologica 13(1): 25-28.

LEDERER, q. (1927a). 1"pie Bedeutung des. Lichtes in: der
Tierpflege. (Beobachtungen.aus dem Zoologischen Garten
der Stadt Frankrfurt a. ¥.)."  Blatter Lguarien Terrarien—

. (3): 63264, (:41 Crocodylus porosus, Alligator
misSissippiensis, Caiman Scierops. )

LEDERER, G. - (1927b), "Neue Wege in der Tierhaltung und -
Zuchtung.” Entom. Zeitsch 4l: 161-167.  (:164-165
Crocodiles; effects of light in captivity.)

LEDEREE, G. (1933). "Rachitis bey Reptilien und Lurchen."

Biochenschrift f. souarien u. Ierrarienkunde 30(48): 765-767
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Frankfurter %06 seitung 11(7): 14.. “
(1940). "Der China Elligator.™ (not seen)

Frankfurter Z00 Zeltung 17: 8.
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Llligator sinensis Fauvel)o”‘ ver zoologische- Garten
C(NJFL) 13(3-0): 255-263, & photos. .

LEGGE, R.E. (1966a). ‘iating behaviour in the American -
alligators at Belle Vue Zoo Park, kanchester." . The
Lguarist 31: 138-139. 1 fig. (Cctober.) (Photo Read

o Alligator mississippiensis., )

LEGGE, R.E. (1966b). ‘Mhating behaviour of the Zmeriean
alligator." (not seen).  Int. Zoo News 13(3): 91-93.,.

LEGGE, R.E. @96?). ”Mating.behaviour of fmerican alligstors
(41ligator mississippiensis) at sanchester Zoo.! ’
. Intern. Zoo Yearbook 7: L179-180.
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of American alligators (£1ligator mississippiensis) at
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LEHMANN, H.D. (1968). ‘'"Wegweiser durich die fustellung
- Lebender Amphibien und Reptilien." . 'Terrariensusteliung
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LEKAGUL BOONSONG  (1969b). “"Raising crocodiles and monitors
7 encouraged in"Thailand." (onservat.News, S.%.Asis 8: 38.

LEUTSCHER, 4. (1952). "Vivarium Life: £ Msnual on amphibians,
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LEUTSCHER, 4. - (1961). ““yivarium Life: A Manual on amphibians, -
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LEUTSCHER, £A. .(1963). "i Study of reptiles and amphibians
including “their care as pets." London. (:38-41. Fig. 32-
35, general notes.) . —
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Intern. %60 Yearbook 9: 268. (Crocodylus. niloticus,
O palustris, ;lligator nississippiensis, Caiman crocodilus.)

LUCAS, J. (1969b). "Census of rare Crocodilis." Interm: Zoo
Yearbook G: 304. (Crocodylus rhombifer, C. moreietii,
Alligator sinensis.) _
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Osteolagmus tetraspis.)

LUGAS, J. & DUPLAIX-HALL, N. (1972b). "Gensue of rare
crocodilians in captivity February to June~1971." Intern.

400 Yearbook 12: L405-406. (Alligztor chinensis, Crocodylus .

moreletii, C. rhombifer, Gaviaiis gangeﬁicgs.)
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- gezuchtet." Das Tier 12(5): 34-39, 10 photos.
(Samutprakan farm, bangkok, Thailand.)

METZ, G. (1965). "L'élevage d'amphibiens ot de reptiles
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d'slsace et de Lorraine 12(1): 79-91, & figs. (:89 et
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farming. " New York Times 18 Jan. 1970: 7. 3 photos.
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kaimane!"  Die .fouarien Terrarien Zeltschrift L(11): 304~
305. (In captivity, longerwarieicn Kaimane 30 cm. lange.)
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- Bl. Agquarien -u. Terrarienkunde il : 331-332. 1 rig.

MULLER, L. (1899). '"Das Panzerkrokodil (Crocodylus cataphrac-
tusy." . Natur. und Haus 7(16): 263-26@.1 1 drawing.

NULLER, L. (1903). "Das Stumpfkrokodil (Osteolsemus tetraspis
Cope)." :Natur, und Haus 1l: 4-9. o L

MULLER, L. (1909). '"4quarium und Reptilienhaus des
Zoologischen.Gartens zu Frankfurt =. fiett Blatter Aquarien
-Terrarienkunde 20(19): 289-291, 2 photos . '

7 {20): 308-313. 1 photo : . ,

(21%: 324~329. 2 photos (Alligazgg
sinensis in aguarium. Crocodylus palustris, Osteolaemus
letraspis: 325-329 particUlsriv.  Scattered references., )

MULLER, L. (1928). 'Das Halten und Zuchtén zoologischer
Untersuchungsobjekts. I Susswasser - Lquarien und
Terrarien." . Methodik Wissensch. Biol. 2 149-231.

17 + fig. (:216 Krokodile.) : L o

MULLER, - P.  (1970). "Notes on reptile breeding at Leipzig_ZQo:”
fnternat., Zoo Yearbook 10: 10L-105. (4lligator sinensis
laid & eggs in water in captivity.) R

MUNTZNER, J. (1970). - "Zop to zoo alligabor transport."  Herp.
Wew York Herp, Soc. Bull. 6{3/0): 32-34. 15 photos.
(411 picture story.). . - o
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# MUSSHOFF, H. (1903). - "Das Terrarium und seine Bewohner. '
Berlin. (not seen) (:L9.  A. lucius, from Mertens, R.)

MUSSHOFF, H. (1908). "Lie Panzerechsen (Crocodilia)."
:3-22 in "Bibliothek fur Aguasrien-ung Terraricnkunde _
i0. Das Terrarium. I. Teil; Einheimische Reptilien und
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Einrichtung und Bepflanzung der Terrarientiere in zwei
- Banden Zweiter Band, Pflanzen im Terrarium, Zucht und
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{not seen) Trans. Liverpool Eicl. Soe. 19: 165-179.

# O'CONNELL, J.H. (1912). (zot seen) Trans. Liverpool Biol.

PAWLEY, R. (L) (1963). "Propagating reptiles." Intern. Zoo
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PAWLEY, R.L. (1967). ‘"mixing it up in Brookfield's Reptile
House." Animel Kingdom 70(3): 90-95. 7 photos. {Photo
Chinese alligator, notes on iHorelet's crocodile in captivity.)

PEARER,rm. (1967)+ "Rearing young ngmans}”“ Aguarist ang
Pondkeeper 32(2): L46-47, photo.

PEAKER, M. . (19692). "Some aspects of the thermal requirements
0f reptiles in captivity.® Intern. Zoo Yearbook 9: 3-8,
(Includes crocodilians.)

PEAKER, k. .£1969b}. 'ictive acquisition of stomach stones in
& specimen of Alligator mississippiensis Daudin." British
Journ. Herpetology L (L) : 103-100.

POOLEY, £.C. (1966). "Crocodiles and crocodile farming."
African Wildlife'QO(E): 210-216. 5§ photos. “{Preliminary
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POOLEY, £.C. (1969a). ‘“Rearing crocodiles in Zululand. "
gfrican wildlife 23{4): 314-320. L photos.
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- Adimals (London) 13(2):76-79. 5 photos., (Crocodylus

niloticus in artifici

POOLEY, ‘)CloCo (19715) -
‘ (Crocodylus niloticus)."
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TUCK Publications
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8, reprint of Pooley (1971a)
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POPF, B. (1963).
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breeding at the Jaipur Zoo.,"

Soc. 68(3): 835-837. -
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Papua New Guinea.; -

QUuarien Terrarien Zeitschvirt
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Journ. Bombay Nat. Hist.:
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2 pp. + diagrem.
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Schildkroten. ! Wochenschrift £, Lguarien - u, Terrarien-
kunde: 27(1i)s 226-227 (B ipril
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19): .310-311. (13 ai)

2li): 360361 (17 June )
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Amer., Naturslist 35(L11):
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ROBERTS, i.F. (1958). ":lligstors and Crocodiles. as Pets.
A guide to their selection and care.! Jersey City, N.J.
26 pp. 21 photos. {4 T.F.H. Publication.)

ROTTER, J. (1955). ‘'ifeine Beobachtungen an Krokodilen, !
£quarien und Terrarien (Leipzig & dena) 2: 87-91 (repring).

(Gavialis gangeticus, £lligator sinensis, Ostecldepus
tetraspis, Caiman crocodilus, C. latirostrIis.)

RUST, H,T.. (1937a). ‘'Panzerechsen.in Taschenkalender fur
fquarien-und Terrarienkunde 1937."  :153-191, (Detaileg
discussion of 27 species.) -

RUST, H.T.'.(1937b). ‘"Panzerechsen in Liebhaberhénden. "
-Wochensehrift f. fguarien-und Terrarienkunde: ,
54(20/21;: 556-007 - -
: (22): 317-319., o2 photos. . (Several species
of crocodilians.)

RUST, H.T.. (1938). - "Uber eine selten in der Gefangenschaft
ehaltene Panzerechse." Blatt. sAgquar. Terrar. 7: 88-99,
Caiman crocodilus fuscus, Kolumbien.)

rRUST, H.T.)” (19&1);*“"Beiffégfzﬁé”ﬁalfung des Chinesischen
Alligators." Dper Zoclogische Garten (N.F.) 13(3-4):
263-265. 1 photo. ' -

RUTLEDGE, J.” {1969). "Crocodile farm." Parts 1 and 2.
Black Lechwe 7(L): 23-25. 2 photos. '

(5): 4=7. 1 photo.. (Crocodylus

niloticus, location: Xabwe, €ggs from wild, hatched on

digging up. Survey of Luangwa area. )

SACHS, w.B. (1925). ‘"Herbst - Import." Elittep Lguarien
Terrarienkunde 36(15): .4OL-L405. (Includes £11ligatoren. )

SECHS, #w.B. (1930). “Zur Haltung von Krokodilen." “Blatter
Te Louarien-und ferrarienkunde 41(5): 78-80. 3 pletes.
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SACHS, W.B.- (1948). "Giftzahn und Schleuderzunge.” Stuttgart.
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SLCHS, Ww.B. (1956). "Ken en andep over mijn dieren-tehuisg."

- Lacerta- 14(9-10): 65-67. 2 photos. (Includes £lligator
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# S&£CHS, W.B. (1959). "Krokodile in der wohnung." (not seen)
Kosmos (Stuttgarts) 55(12): BL3F-5BL). R

SACHS, w.B. - (1964). "Unfalle mit Lmphibien und Reptilien.!
‘Mbnchener: iedizinische Wochenschrift 106(20): 952-958,
8 photos (reprint 20 oo, ) (#6-7 krokodile. 2 photes.)
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kaiman, Caiman crocodilus?"

~Die. dguarien Terrarien
seitsehrift 22 (L) 126-127. (iiso Crocodylus acutus,
Tomistoma schiegelii.)

SLCHS, W.B. & OESER, R. (1953). .“Terfarienpfleée'leicht

gemacht." Stuttgart., 76 pp.  (:19,751-53, keeping notes,
written temperatures.) . _

SAPORITI, E.J. (1957). “Observaciones So0bre Reproduccidn de
Reptiles en el Jardin zZoologico de 1a Ciudad de Ruenos
Aires."  Rev. Diana (208/209/210):. 15 pp. (reprint
uhpaged) photos. (9. 'Yacarpe dy hocico corto' (Caiman
latirostris), 3 photos. :12-14.) . o

SCHERER, J. (19023). "Caiman latirostpig,™ Blétter Aquarien
Lerrarienkunde 13(4)7 he-4L, 1 Fig.

{5): 51-52, (Notes ang drawing;)

SCHERER, J. (1904).
Schneid)."m-
1l fig.

”DasILeiétenkrokodil

(Crocodylus porosus
Blatter fguarien Terrarien

kunde 15(9): 129-131.

SCHERER, J. (1905). "Das amerikanische x
americanus: Laur.) in Fre
Nerthus 7787: 125-128."
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"Osﬁééléémué‘ﬁétraSpis, Crocodylus niloticus, C. cataphractus,
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ROrosUs, aAlligator missigsippien
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Lelpzig. 88 pp. (not seen). ('erécs:88" from Mertens, R.)

SCENEIDER, X.ii. (1941e). "Unsere Tiergérten*iﬁhwintéﬁjl939/u0

- Leipzig." pep Zoologische Gartenr(N.F.ﬁ'13(1;2)gw36f38_
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15(3-07; 27/5=-28L, I Tigs. (I photo, 3% drawihgs, notes on [
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SCHNEIDER, K,M. 51942a)-
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S Zool. Garten ’ ; '
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SQﬁRE;Q@R, KoM, (1942Dp). "Fettlager im krokodilschwahz.”,
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Kiefern." (not seen). Zahnarztl. Mitt. 34: 120-1021.
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