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Front Cover: Vale black or golden-rumped lion tamarin {Leontopithecus chrysopygus) fram the founding captive colony established at Tijuca, Rio de Janeiro.

Brazil in 1973 (photo by Adelmar F. Coimbra-Filho} (see article on page 19).




A Word from the Editors

We would like to take this opportunity to thank all of you for your
very positive response to our new titie. Primate Conservation, and to
the expanded newsletter/journal format. As soon as Primate Conserva-
tion appeared under its new title, subscriprions increased dramatically,
and we hope that this is both an indication of improved quality of the
publication and a growing interest in primate conservation in general,

Since so much of the newsletter/journal now consists of longer ar-
ticles. we feel that it is necessary to establish an Editorial Board to en-
sure that a high level of quality is maintained. We are now in the proc-
ess of establishing this board. and if any of you are interested in par-
ticipating, please let us know. We would like 10 keep the board fairly
small (10-15 members), but very active. which means that each of the
members would be very much invelved in reviewing and editing con-
tributions as they are received.

-~ As you can see from the Appendix. the PSG continues to zrow, with
10 new members having been added in the last six months, An increase
in size brings with it an increased need for coordination and communica-
lion. so we also have plans to create a Steering Committee to assist in

management of the group. The members of this new Steering Commit-

tee will ‘be announced in the next issue, to appear jn January. [986.

As aiways. we hope that you will continue to send us your contribu-
tions. Articles for the journal section should be in the 3-20 double-spaced
typed page range. while announcements from the field/captivity section
should be 1-3 pages in length. In exceptional cases, we will consider
publishing longer articles of great interest to primate conservation. Please
try to illustrate your contributions with photographs and maps. since
these add a lot to the publication as a whole. Also, we continue to need
high quality photographs for our front and back covers, preferably of
little-known primate species that have rarely or never been illustrated
before, In exceptional cases. we can also publish color illustrations if
they add a great deal to the contribution in guestion. so please let us
see what you have available, '

Finally, please let us know if there is anything else that you would
like to have us include in Primare Conservation 1o improve its value
to our fleld as a whole,

Thank you very much and looking forward to hearing from you.

Russell A, Mittermeier
Editor, Primate Conservation

- William R. Konstant
Assistant Editor
Stephen D. Nash
Layout/Design

[sabel D. Constable
Editorizl Assistant
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 ANNOUNCEMENTS

WWFE-U.S. Launches a Million Dollar

'Global Primate Conservation Campaign
for 1985-1989

WWF-U.S. has started a five-year, one miilion dollar Global Primate
Conservation Campaign to raise funds for endangered primates around
the world. The campaign was launched on May 13. 1985 at the National
Press Club in Washington. D.C.. with presentations by WWE-U.S. Presi-
demt Russell E. Train, Dr. Jane Geodall. who is serving as Honorary
Chairperson of the campaign. and PSG Chairman Russ Minermeier. who
will direct the campaign. The campaign will raise funds for a wide variety
of primate conservation projects. but special attention will be given to
the highly endangered lemur fauna of Madagascar. to great apes, and
to the most endangered Neotropical primates (Fig. 1). Contributions for
this campaign can be sent to the World Wildlife Fund — U.5. office
in Washington. D.C.. earmarked for the species or region that concerns
you most:

World Wildlife Fund — U.S.
1255 23rd Street, NW
Washington, D.C. 20037
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Fig, I: Global Primate Congervation Campaigh t-shirt, depicting many of
the endangered primate species on swhich the campaign will focus (design
by Stephen Nash),

XIth Congress of the
International Primatological Society
to be Held in Gottingen, West Germany

The XIth Congress of the IPS will be held from July 20-25, 1986
atthe Central Lecrure Halls (ZHG) of the University of Gottingen. West
Germany. Thus far. symposia and plenary sessions are planned on
genetics, comparative anatomy. sociobiology. ecology and conservation,
and the Program Comtmittee welcomes further suggestions. The Con-
gress will be held in English. and it is being organized by Dr. Hans-
Jiirg Kuhn, For further information, write to:

XIth Congress of the

International Primatological Society
German Primate Cengre (DPZ)
Kelinerweg 4
D-3400 Géottingen
West Germany

Three Conferences to Focus on
Conservation Priorities in Madagascar

The island of Madagascar and its unique femur fauna may well be

-the-highest-major-primate/forest-conservation-priority on-earth: Fhree

conferances to be held in Antananarivo in October-November, 1985 will
focus on the problems of conservation in Madagascar. and will attempt
to develop solutions for them, The first conterance will be 2 scientific
seminar on research in Madagascan forest ecosystems. and will take place
from October 28-30. It is being organized by Mme. Rakotovac Lala
of the Direction d"Appui aux Recherches sur les Sciences de |"Environne-
ment of the Ministere de la Recherche Scientifique et Technologique
pour le Developpement. As part of this meeting. there will aiso be an
SSC Workshop on Species Conservation Priorities in Madagascar. to
begin on the afternpon of October 30 and to continue unril the afternoon
of October 31. The workshop is being organized by Russ Mittermeier
and Alison Richard. and its purpose will be to identify the highest species
and protected area conservation priorities and to prepare a list of rec-
ommendations and an Action Plan to ensure their survival. The third
meeting, to be held from November 4-12, has as its goal the develop-
ment of a National Conservation Strategy for Madagascar (Conference
Internationaie sur la Conservation des Resources Vivantes au Service
d'un Developpement Durable a Madagascar), [UCN and WWF-Inter-
national have worked with a number of Madagascan ministries to develop
this conference, in which both the President of Madagascar and H. R.
H. the Prince Philip, President of WWF-International, will participate.
A report on the results of these meetings will be provided in the next
issue of Primate Conservation.

Conference on ‘‘Primates:
The Road to Self-Sustaining Populations’’
Held in San Diego

A major conference entitled ** Primates: The Road to Self-Sustaining
Populations** was held in San Diego from June 24-28, 1985 (Fig. 2).
Organized by Dr. Kurt Benirschke of the Zoological Society of San
Diego. and sponsored by the Zoological Society and the Morris Animal

1.2

PRIMATES OF THE WORLD D

Fig. 2: *Primates of the Wortd’' poster, produced Joingly by WWF-US and
the Zoological Society of San Diega, was used for fund-raising during the
conference-and is still available from both institutions (original painting by
Stephen Nash.)



Foundation, the conference included sessions on the starus of primates
in their natural habitats, the genetics of captive breeding, anificial re-
production. virus diseases. veterinary concerns. housing and furniture,
behavioral requirements necessary for the creation of self-sustaining pop-
ulations. primate models for new reproductive technologies. causes of
mortality. and strategies for the conservation of the extremely en-
dangered. The final day included a discussion of major direction and
a plenary round table on *“Who Will Pilot the Ark. Monetary Resources
and other Topics''. _
‘One of the clearest messages o emerge from the conference was the
need for greater interfacing between experts on wild primares and zoo
“and laboratory researchers trying to save endangered species in captiv-
ity. Special attention was paid to the need for zoos to become mote in-
volved in the conservation of wild populations of the species they are
working with in the captive setting. Such involvement would be sure
to result in an international cross-fertilization that would be of benefit
to all concerned, and particularly the primate species that everyone wants
to save from extinction.
This important meeting is sure to emerge as a landmark in primate’
conservation. and the PSG would iike to take this opportunity to com-
mend the Zoological Society of San Diego (and especially Dr.

Benirschke) and the Morris Animal Foundation for having organized

the meeting.

The proceedings of the meeting are being published by Springer Verlag
and should be available in the latter part of 1986,

Since many PSG members were in attendance. a meeting of our group
was held during the course of the canference. John F. Oates and Ardith
Eudey. coordinators of the African and Asian sections of the PSG.
discussed progress on the Action Plans for their regions and the rating
systems used to determine priorities’in primate conservation. The meeting
also recommended the establishment of a Steering Committee for the
PSG. which has grown to aimost 150 members. and also an Editorial
Board for Primate Conservation, Membership on the Steering Committee
and the Editorial Board will be announced in the next issue of Primare
Conservation.

Brazilian Primatological Society Holds its
Second Congress and Issues its First Bulletin

The Brazilian Primatological Society held its Second Congress in Cam-
pinas from Jan. 27-Feb. 1, 1985, Some 60 papers were presented by
Brazilian and foreign researchers. and new officers for the Society were
elected. The new President is PSG member, Dr. Celio Valle of the
Universidade Federal de Minas Gerais. the Vice-President is Dr. Alcides
Pissinanti of the Rio de Janeiro Primate Center, the General Secretary
and Treasurer.are Marja Cristina Alves and limar Bastos Santos. both
of the Umversndade Federal de Minas Geriis; the Vtce-Secretary is
Cegilia Torfes of the Universidade de So Paulo, and the Vice-Treasurer,
Carmen Alonso o érsidade Federal da Pardiba. The Society
also produced its fi lished bujlétin dnd announced the creation of
2 new prize for excellence i prlma‘ grvation in Brazil. This prize
will be named the Preimio Adgiirre It r of Dr. Alvaro Coutinho
Aguirre, whibse ploneer; ig work on the co ervation status of the muri-
qui (Brachyteles drachnoides) has become d classic of Brazilian
primatalogy.

Seci’_nd Brathan ’I‘ram.lng

The Second Brazilian Training Course on Primatology was held from
Dec. 10, 1984 10 March 8, 1985 in Brazil. The course was organized
by the University of Brasilia in cooperation with the Brazilian Society
of Primatology. under the coordination of Society President Professor
Milton Thiago de Mello. Seven graduate students completed the course.
including three veterinariany, two biologists, a psychologist and an

+

anthropalogist. ‘e
Classes were held both in Brasilia (University of Brasiiia} and i in Belém
(Museu Paraense Emilio Goéldi. National Primate Center and ‘Univer-
sity of Pard). and included lectures on phylogenetics. systematics and
biogeography. Foreign lecturers in the course included David Abbou
(Institute of Zoology. Zoological Society of Lomdon., U.K.). Neil
Chalmers (The Open University, U.K.). B. A. Lapin (Instiwte of Ex-
perimental Pathology and Therapy, Sukhumi, USSR) and James Dietz
{Smithsonian Institurion/Golden Lion Temarin Reintroduction Pro-
ject/IBDF, Rio de Janeiro, Bruzil). Brazilian lecturers included Fernando
Dias de Avila Pires (University of Ric Grande do Sul), and Iris Ferrari
and Celia Koiffmann (University of S8o Paulo). Berween the two phases

‘of the course. students alsc had the opportunily 16 dftend tie Sevdnd

Brazilian Primatology Congress held in Campinas from Jan. 27-Feb.
1. 1985,

The Third Specialization Course on Primatology. Conservation and
Management, is scheduled for July 29-September 28. 1985, Informa-
tion on future courses can be obtained by writing:

Dr. Milton Thingo de Mello
Departamento de Biologia Celular
Instituto de Ciéncias Bioldgicas
Universidade de Brasilia

70,910 Brasilia DF

Brasil

Argentine Primate Specialist
Group (GADEP) Established

The organization of the Centro Argentina de Primates — CAPRIM
— (Argentine Primute Center) in [973 stimutated primatological research
in Argentina (bioiogy. ecology. behavior. pathology). Subsequent work
resulted in many valuable contributions to conservation: including an
updating of the situation of wild populations of Cebus apella in north-
west Argentina and of Aetus azarae in the provinees of Chaco and For-
mosa. in addition to implemention of different methods for censusing
wild monkeys. CAPRIM also made possible the development of ex-
perimental models in monkeys for the study and prevention of the Argen-
tine hemorrhagic faver and Chagas disease, cardiovascular and trauma-
tological surgery. child malnutrition and odontological pathoiogies.
Breeding colonies of Saimiri boliviensis, Callithrix jacchus and Cebus
apelfe were established. and parameters of reproduction, behavior.
growth and maruration in these captive populations were developed.
Moreover, technical and scientific personnel were trained and a useful
infrastructure for research and conservation within the country was
created.

In 1985, financial and administrative problems made it impossibie to
continue these studies. so the working group. developed during the last
12 vears, decided to create the Grupo Argentino de Especialistas en

. Primates (Argentine Primate Specialist Group) with the main objective

of following swdies in the biology, ecology and conservation of
neotropical primates as an advisory cammittee for the rational use of
monkeys in biomedical research. GADEP is presently composed of the
following members:
Lic. Alejandro Brown — Ecology
Dr. Orestes J. Colillas
— Medicine and Reprcfducrion
Lic. Silvia Chalukian — Ecology
Lic. Carlos Galliari — Anthrdpology
Dra. Marta M. de Pargament
— Cytogenetics
Dr. Julio C. Ruiz -~ Behavior
Lic. Damijdn [, Rumiz — Ecology
. Dr. Bruno L. Travi
— Infectious Disease )
Lic. Gabriel Zunino -~ Ecology
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GADEP ulso produu..a the Boh.tm Prlmatolomco Argentino. of which
| two issues huve already uppeared. Anyoné ‘initerésted in subscribing to
:i-ns pubhc.mon should writs 10 the editor at the address below.

. Lier Alejondro Diego Brown
-Editor- of the Boletin

> Serrano 661
Idid-Buenos Aires.
Argentina

Primate PrOposals at the- CI’I‘ES

\/Ireetmg in Buenos Aires, Argentina

In the last i :asue ot Prmm:e szsen’c@ "'rm we dnnounced that several
pnmute prapusala were up for t.onsldemuon at the 5th Vleet_mz of the

Alfﬂb. Argentma trom Apnl 22, to:? ]
with the mantled.howler monkey (Alouarra paHmra - App dix I'g
Appendix I). the siender loris (L()r radus — Appendit It o Ap-
pendix 1. the gray or hanuman. Iangur {Pr e.sb\m enfellus — Appendix
I w0 .Appendix.II. the dusky iangur (Pre.sbms phmree Appendlx I
to -Appendix I). and the snub-nosed monkeys (P\qarhnr spp ot
Rhinopithecus spp — Appendix I to Appendm I). The proposal for the
snub-nosed monkeys, presented by the People 8 Repub!u. df China wa
upproved. but al! the other pnmate‘proposais were wuhdrawn miean-
ing thut.al] of the species under consideration retain the Status thilt they
had pnorgto the meeting.

__ Campaign for the
_Buff-Headed Tufted Capuchin

Cebus apella xanthosternos (Fig. 3) is a distinct and . attractive sub-
gpecies of ‘the tufted capuchin and has always been restricted in its
distribution to the southern tip of the state of Bahia. Brazil. between
the Rio fequitinhonhia and the Rio de Contas. Thus it is largely sym-
patric with the golden-headed lion tamarin (Leonropithecis chrysomelas)
whose plight is weli known. Only recently. Adelmar F. Coimbra-Filho
und R: A, -Mmerme:er have drawn attention to the fact that Cebua upellu
xanthosteritos 1s highly erdangered as well,

While little data -is-available coneerning the .capuchin’s numbers. it
suffers not only from ali-the threats affscting the tamarin, but because
of its fairly large size it-is also hunted for food by.the local human popufa-
tiori, In‘late 1983 and 1984 conservationists all over the world were
alarmed by the international trade in live. L. chrysomelas. One could
have suspected that other species from the same general area were also
taken illegally from Brazil.-and-indeed in 1984 we received .notice of
two Crd. xanthosternos which were for sale by an animal dealer in
Cn};e‘nne ‘French Guiana. The dealer did not know: what he had. apart
from that it was-something very rarg. Unfortunately all efforts o secure
the two capuchins failed:s .

All in all; there can be httle doubt that C a. mmhasremos is very
much at risk of becoming extinct. Being aware of this, Adelmar F.
Cuimbra-Filho in Rio de Janeiro:and [lmar Bastes Santos in Belo
Horizonte have started a captive breeding program for the subspecies.
The breeding project is still small scale. but already bore fruit in 1984
when the first C. a.-xanthosternos was born ot the:Rio de_ Janeirg Primate
Center. .

Building additional breedtng enclosures is not very expenbwe in Brazil
but. due to economie difficulties in the country. money for such proj-
gcts'fias to conie, af least in part::from outside sources, Therefore, the
Zuoloalcal Society for the Gonservation. of Species and Populations.
Munich. stimulated by Russ Mittermeier. has initiated a fund-raising

Fig. 3; Young:maie Cebiis apella, xanrkos{ema 2 pet coni' scated in suuthern
Bahia and_ sent to the Lolunv at the Rio Primate Center (phioto by R. A,
\llt:erm_g:gr) N

campaign in Germany on béhalf of the C. «. xanthosteérnos caprive
breeding pro_|ec

In contrast to'most Sther countries in the ropics, Brazil is-fortunate
in that it alread\ h.:; ¢onservation-oriented bréeding programs for en-
dnmzered prlrn.ltcs E.ntnrgernent of the existing projects “and new ones
for mher species und bubspeues are planned. Sincé d moderate amount
of money can make an 1mp0rtant LOI‘lll‘lbutlon to any of these profects,
we hope that our C. a, tanthostérnos campaign Will stimulate other
smaller. conservation aroupa as well us Zoos and umversmes. 1o initiate
their own fund-raising campaigns for one or more of the manv other
endanzered B 3 primates. :

Zoos, in particular, ahould becotme more interested in ‘this sort of in-
ternational cooperatio tice ifi the Itmg term they can clearly beriglit
from it. Once the coplive popul.mon of any primate species in Brazil
has stabilized :md reJched i certain level, the breeding program can be
evctemied to other lnblltutl{)ﬂb Thus, supporting institutions have a good
chunce of hecommz directly involved in an extended breeding project
for some of the Braznlmn pnmate species. -\pan from the fact that this
is the only way that any’ endangered primate shouid leave Brazil. this
iS a0 iMmportant arg fient for zoos with a city administration. which may
not understand why the zoo should invest money outside the zoo grounds.

Roland Wirth
Franz-Senn-Str. L4
§000 Miinchen 70
West Germany




paign engaged its first fund-
18X mple of similar campaigns held at

industries seeking support.
any major contributions to

members of the corh
Unfortuna:ely this e

fili -*Cry of
were part oft

International and th
Primatclogical Societ!

In addition to thefi
duct severai public inf
the **Primates in the Tropical Rainforest™ exhnbmon r”rom the Primate
Breedmg and Conservauon Conlerence heid at Bielefeld University was
displayed at the Free University of Berlin. Coverage of the'éverit ap-
peared in the May issue of FU-info and the Berlin Zoo aséisted by
distributing our press invitation to their membership. For two weeks
the exhibition was held at Urania. an adult education institution. It's
estimated that perhaps 20,000 people were able to view it there. Follow-
ing its relocation to one of the major town halis, jt was visited by many
of the local school classes.

The success, pf the exhibitjon was made possible not only through the
help given by the volunteers. butalso by, the press we ‘réceived in several
Berlin newspupers and a 15-minute bruadcaat by Radio Free Berlin in
their- Saturday morning scientific magazine. Schering’ AG (2 producer
of human hormones and contraceptwes) helped us ta finance transpor-
wation of the .exhibit from Munich to Berlin. |

Plans are already. bemg made by the Educanona.l Service of Museurns

to display the ‘anates in the Tropical Ramforest" exhibit at the
Zoological Gardens of West Berlin. We hope that these actwmcs will
continug to be popular. inform people of the recarious siruation facing
the world's tropical forest species, and help to raise funds which can
be- appl:ed to the projects and programs.neces: ‘tonserve them,
Carsten Niemitz
Section of Human Biology
Free University of Berlin
'FB 23, WEL
Fabechstrasse 15
1000 Berlin 33
West Germany

Captive Breeding of Roloway Guenons -
(Cercopzthecus dtana ;roloway)

for some prlma:e specxes guerions have been traditionally neglec:ed in
this context. On the other hand, guenons have always been favorabie
zoo exhibits and many different species and subspecies of this diverse
and colorful group of monkeys are $till represented in zoo collections
around the worid. Taking a closer look. onesrealizes that only few forms
are fairly weli established in captivity. Some guenons are becoming in-
creasingly rare and endangered in the wild and efforts have to be under-
taken to lpéste the soften isolated. mdmduals of a given spemes or
aptwuy and 16 unite them in bieeding grolips.
ést 6 infFmation on captive’Roloway. guenony (Cer-
copithecus diang roloway). This subspecles is endangered in the wiid
and we know of only a few Rol 'way guenons in captivity.  Wassenair
Zoo m the etherlands. had the most successfill breeding groiip of the
‘ : singli: patr The palr has prodiiced
g “The young inalé i iowbreeding
Zoclog iie des Mirierss: Doue'la
aar nroup stopped breedifig due o the
litional males have been located 3¢ far,
] fi privaté hands i in Munich. West”
Germany The E'unncr has aj rendy been transterred to Wassériaddr,-biit
has shown n9 _sexual activiry. Attempts are béing made to securé the
Munich specnnen “for the breedmg project.

Apart from the animias i tioned above wé know only of two in-
dividuals each at the Lelpmg Zoo. Germnn Dernocratic Républic. the
Mulhouse Zoo. France, and the 8t. Louis Zoo, USA. 4 trio at-thé San
Diego Zoo and a single female ina private collection in Franée, Unfor<
tunately, another breeding group in a West German zoo has now been
lost due to hybridization with the Diana guenon (Cercopithecus diana
diana).

We ask all readers who kiow of any ‘other Roloway guenons in cap-
tivity to contact either John Rens, Adjunct Director. Dierenpark
Wassenaar, R.gkstraa:weg 667, 2245 CB Wasséngar, Néthigrlands. or
the author of this note. ;

I Roland Wll'th
Branz-Benn-Str. 14
8000 Minchen' 70
- West ‘Germany

sev'eral. fei-nale and one ma]e offsP'
fema]es m the P
_ but the W_as

Studbook to be Created for the Dr:ll

The Hahnover Zoo plans to ‘estiblish an:international studbook -for
the dl'lll (Mandnlfus Ieucaphaeus) “The drill.is listed. as-an endangered
spécies in thd [UCN Red Datd Baok 1984 and the present fevel-of bunt-
ing is zlmast certainly too high'to be sustained w1thout -seriously affect-
ing the drill’s chances for survival. :

In zoological-¢oliections around the world. a- lu:tle more than 60 in-
dividuals can bé'identified, and of these:75%.are not part of the breeding
populatxon ‘According to data publtshed in fniernational Zoo Yearbook;
the sitiation has niot &anged pusitively sinée 1980. The Hannover-Zoa
maintains a'group with four regularly producmg females and is willing

_ to become the international studbook keeper. -

Since 4 large nutiber of anirhals are being kept in pairs or as solitary
individuals, and only a few institutions maintain reproducing family
groups, the stirdbiak shotld be estabhshed as soon as possible and should
focus ot the folloWing: . :

2. international- éGordination of drill collecnons

b. intensified bréédiag activities through establishment of family units

in zoos that provide adequate facilities

c. monitofing and prevention-of inbreeding

d. collectioi of scientific data on this species.

e. suggestiori of plans for-protection and (if possible) reintreduction

to the wikd, if'a sélf-sustaining; cnpuve population is established

ar e et ML en e A Pt -
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Fig. 4 Thé range of the drili (‘Wandrﬂlus leucophaeus) in Nigeria and
Camefoon, West Africa (map by Stephen ‘lash)
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Book on the International Primate
Trade Published by WWF,
TRAFFIC (USA) and the PSG

A new book on the primate trade, entitled The lnternarional Primate
Trade. Vol |, Legistation, Trade and Captive Breeding, has been
published by WWEF-US. TRAFFIC (U.5.A.) and the TUCN/SSC Primate
Specialist Group (Fig. 5). Edited by David Mack and Russ Minermeier
(with editorial assistance from Bill Konstant and Stephen Nash), this
185 page book provides the first major comprehensive treatment of the
prlmate trade and includes the following chapters:

1. Introduction. by David Mack and Russell A. Mittermeier

1, A synopsis of legislation and the primate trade in habitat and user

countries, by Michsel Kavanagh and Elizabeth Bennent

3. A review of the internationa! primate wade, by Michael Kavanagh

4, A review of the U.S: primate trade, by David Mack and Ardith

Eudey
5. Use of primates and captive breeding programs outside the United
States, by Julian Oliver Caldecott and Michael Kavanagh

6. Use of primates and captive breeding programs in the United States,

by Ardith Eudey and David Mack

7. Summary. update and conclusions, by David Mack and Russell A.

Mittermeier
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Edlited By Dhvaed Bk aonel $1oreotl A Tibermener

CRAFFICIUSA) N

Fig. & Volome 1 of The Interinitonal Primate Trade

This book is available for $20.00. and ¢an be obtained by writing to
either of the following addresses:
TRAFFIC (U.5.A.)
© 1255 23rd Street. NW
Washington, D.C. 20037

U.S.A, '

Dr. R. A. Mitermeier
Dept. of Anatomical Sciences
Health Sciences Center
State University of New York
Stony Brook. New York 11794

Please make checks payable 1o World Wiidlife Fund.

A second volume on the status of primates used in research is expected
some time in 986,

Two New Books by PSG Members

Two new books by PSG members have appeared during the past year.
One. entitled The Lesser dpes: Evolutionary and Behavioural Biology
{Fig. 6). was edited by H. Preuschoft, N. Creeliand PSG members D.
1. Chivers and W, Brocketman. It is a massive. 800 page treatment of
gibbons, and is sure to be considered a classic. It can be obtained from
the: Edinburgh University Press for £63.

The second book. entitled The Ecofogy of Sumatra (Fig. TY. was edlted
by PSG member A. J. Whinen, S. J. Damanik. fazanul Anwar and
Nasaruddin Hisyam. It deals with various agpects of the ecology of this
Indonesian island, so important for primates, and includes a color map
of the four species and 21 subspecies of leaf monkey found on Sumatra,



Fig. 6: The Lesser Apes: Evolutionary and Behavioural Biology, a new text
on gibbons.

This book is published by Gadjah Mada Univetsity Press. Yogyakarta.
Indonesia. and is distributed in North America by Ohio State Univer-
sity Press, Athens. Ohio, in Europe by E. J. Brill in Leiden. the
Netherlands. in Japan by Hotaka Books. Chiyoda-yu. Tokyo. in Malaysia
and Singapore by Select Books (Singapore} and in Australia by Spec-
trum Books. Crovdon, Victoria. The English version costs 320 and the
Indonesian version 512.30.

Fig. §: Cotton-top tamarin t-shirt, Spanish text on the front reads: *'Colom-
bian species in danger of extinction. Cotton-top tamarin,” Text on the back
reads: **Cotton-top tamarin in danger of extinction. Help us save it. The forest
is my home, Doa’t destroy it."” (design by Stephen Nash).

e ™ Antheny J. Whitten
Sangll J. Damanik
Jazanul Anwar
Nazaruddin Hisyam

GADJAR M

ALA U

Fig. 7: The Ecology of Sumatra, a new book which contains important infor-
matlon on the island's leaf-monkeys (Presbytis spp.).

New Primate T-Shirts and Poster Av'ailable
from the WWF-U.S. Primate Program

Several new primate educational materials have been produced by the
WWE-U.S. Primate Program over the past year, including t-shirts de-
picting the criticalty endanigered cotton-top tamarin (Saguinuy vedipus
of Colombia (Fig. $) and the howler monkeys {Alvuatta spp.) and spider
monkeys (Ateles geoffrovi) of Belize (Fig. 9. and a poster depicting
represemative primates of the world (Fig. 2). Anwork for all the materials
was done by Stephen Nash. :

The cotton-top tamarin t-shirt will bé used along with other educa-
tional and public awareness marerials to draw attention to this animal’s
plight - its habitat is being threatened by construction of two hydroelectrie
projects in northwestern Colombia (see article by Ramirez in News From
the Field section). The t-shirt comes only in beige. The **Monkeys of
Belize™* t-shirt'is being used to help establish support for the Belize
Zoological Sociery and its newly proposed zoglogical park. The zoo will
exhibit and breed native wildlife, and has plans for colonies of both
howler and spider monkeys. The Belize t-shirt comes in red, light blue

and yellow. All 1-shirs cost $10.

The **Primates of the World"" poster was reproduced from an criginal
painting done by Stephen Nash. which is exhibited at University Col- -
lege. London. The cost of the poster is 33.

-An order form for all Primate Program t-shirts, posters and note cards
can be found on page 87.



Fig. %: *“Monkeys of Belize’ t-shirt, depicting s howler monkey (Alouatta
spp.) ua the front and a spider monkey {Ateles geoffroyi ssp.) on the back.
(design by Stephen Nash).

Primate Films Produced by
WWEF-U.S. Primate Program now for Sale

Since 1982. the WWF-U.S. Primate Program has produced three films
on Neotropical primates and their habitars. all of them by Andrew Young.
The first of these. entitled **Cry of the Muriqui™. deals with the muri-
qui (Brachyteles arachnoides). the goiden lion tamarin {Leontopithecus
rosalia, and their endangered- Atlantic forest habitat in southeastern
Brazil. It is 28 minutes in length and available in English and in Por-
tuguese, The other two films were made in Peru. **Monkey of the
Clouds™ is on the Peruvian yeilow-tailed woolly monkey (Leagothrix
Aavicauda) and its Andean cloud forest hobitat. and covers the
redjscovery of the species and current conservation efforts on its behalf.
¢ is 18 minutes in length and is available in both English and Spanish.
- Amazonia: A Celebration of Life’" is on the diversity of the lowland
Amazon rain forest in Peru, particularly Manu National Park and the
Pacaya-Samiria Nature Reserve. Although it includes a lot of primate
footage. it nlso discusses many other species in the region and is a zood
general statement o biological diversity. It is 20 minutes in length and

_is available in English only. A

“Cry of the Muriqui™ is available for 3400, and the other two can
be purchased for $350 each. For further information. please write 1o
Stephen Nash it the Stony Brook address given below:

Dept. of Anatomical Sciences
Health Sciences Center

State University of New York
Stony Brook. New York 11794
U.S.A.

Fig. 10: Series of four stamps from, Bhutan depicting the golden langur
|Presbyti geei).

New Primate Stamps

Several new primate stamps have been issued during the past year
by the governments of Bhutan. Togo and Zuambia, The Bhutan series
(Fig. 10) is of a single endangered species. the golden langur (Presbytis
geei). The single issue from Togo depicts the olive colobus (Cofobus
verys, Fig. 11). Zambia's four new primate stamps {Fig. 12} include
the chacma baboon (Papio ursinus), blue monkey i Cercopithecus mitis),
vervet (C. uethings) and Moloney's monkey (C. afbogniaris molonexil,
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Fig. !1: Single stomp from Togo. West Africa, depieting the olive colobus
monkey (Colobus verus).
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Fig. 12: Series of four new stamps from Zambia depicting the chacma ba-
buon {Papio ursinus), vervet (Cercopitheciss aethinpst, blue monkey (C. mitis)
and Moloney's monkey {C. albogularis moloneyi.



Availability of Volunteer Field Assistants

As in past newsletters, we are continuing to list people interested in
participating in primate field projects on u volunteer basis. We hope that
PSG members with ongoing field projects will be abte to place some
of these people. and if any of you have requests for agsistanis with specific
skills. please feel free to advertise here,

.

Volunteer fie[d ass:stants.

Ms. Lorna Arness
2 Dundas Roud
~ Eskbank
Dalkeith, Midlothian
Scotland, UK

Ms. Arness is a graduate of Aberdeen University with a background
in ecology and behavior. She has some field experience with primates
in central Brazil. and has also worked as a volunteer in the Pantanal
region of Brazil and Arusha National Park. Tanzania. She can provide
at least partial support for her work,

Mr. Lawrence H. Bannister
95 West Squantum Street -
Apurtment 918
North Quincy, Mass, 02171

Mr. Bannister would like to volunteer for u six month field assistant-
ship in Eust Africa. He speaks some Swahili and already has some ex-
perience working with large mammals in Kenya. He has also conducted
geological field research for the Massachusetts Institute of Technology.
Mr. Bannister can provide living and travelling expenses.

Ms. Joanna Greenfield
Box 527 -
Westeyan University
Middletown. Conn. 06880

Ms. Greenfield is a physical anthropology major at Wesleyan Univer-
" sity. She speaks Fuent French and some Spanish and has studied at the
Field Schoot of Primatclogy on Morgan Island. South Carolina, Ms,
Greenfield will be uvailable a5 a field assistant for a period of from five
to-eight months and is able to provide travel costs.

Ms, Lisa Naughton |
5608 Crestwood Place
Madison, Wisconsin 33703

Ms. Naughton is looking for work as a field assistant in the tropics.
She has done independent research on Saimiri versiedi in Costa Rica
and Fleld assistant work on oryx in Kenya, She speaks both Spanish and
Swahili, Following graduation from the University of Wisconsin in
December, 1985 she will be available as a volunteer and is able io pro-
vide partial support.

Ms. Katy Offutt

Dept. of Zoolegy

Birge Hall

University of Wisconsin

Madison, Wisconsin 33706

- Ms. Offutt wishes to become involved in a primate behavior or ecology
study. She recently received her M.S. in Zoology from the University
of Wisconsin at Madison, studying the behavior of rhesus macaques and
pygmy chimpanzees. She can pay her own transportation and is available
for ane year after August, 1985,

Ms. Rosemary D. Power
P. O. Box 91
Field, British Columbia
VOA 1G0
CANADA

Ms. Power has a B.A., in grchaeology. specializing in primatology.
tfrom Simon Fraser University. She is presently employed as a naturalist
by Parks Canada and has field experience with orangutans in [ndone-
sian Borneo. Ms. Power would prefer to work on a project involving
the Alrican upes and will be available between September-May, 1983-86
or 1986-87. She would require some flnuncinl assistance.

iis. Beth Praut
1841 Ingleside Terrace. N.W.
Washington. D.C, 20010 _

Ms. Pratt is an anthropology graduate seeking a Feld assistanceship
studying primate social behavior in Central or South America. having
a special interest in marmosets. She speaks Spanish and is an experienced
backpacker.

Mr. Jesse Rodefer
PO Box 5%
Corrales, New Mexico 87048

Mr. Rodefer is a sophomore in biological anthropology at Harvard
University. He wishes to pursue fieldwork in primate ecology and is
available for 12 months beginning in June. 1983,

Mr, David Stewart
Mareravana
Edgemore Road
Hactield
Harare"
ZIMBABWE

Mr. Stewart completed his undergraduate zoology degree at Edmburwh
University in 1983 and is interested in fieldwork in the southern half
of Africa. As a student. he condutred a six month behavioral study on
captive primates. He is available for the months of August and September
{as well as Christmas and Easter vacatmns) and is able to fund himself.

Ms. Maryann Watson
100} E. Seneca Pi,.
Péoria, [llindis 61603

Ms. Watson is seeking to spend a year or more working in Africa
as part of a primate research program. She speaks French fluently and
has travelled throughout much of eastern and southern Africa. including
Kenva. Tanzania. Zambia, Zimbabwe. Botswana and South Africa.



Field Assistants Wanted

As another service to PSG members and people interested in primate
field research, we list annbuncements of field positions available, in ad-
dition to our list of volunteer field assistants. '

The Primate Sub-project of the Minimum Critical Size for Eco-
systems (MCSE) Project of WWE-US/INPA

Graduate students are invited to participate in an ongoing study of
primate population biology and ecology as part of the MCSE project
bused in Manaus. Amazonas. Brozil. ‘

The MCSE project is being conducted to sudy the characteristic diver-
sity of ropical Central Amazonian rainforest and determine the minimum
size of protected areas necessary to preserve it. Biological inventories
are taken in variable-sized forest remnants located within the agricultural
district of Manaus.

The Primate Sub-project has been in operation since July 1983, dat
being gathered on the survival of Saguinus midas, Pithecia pithecia,
Chiropotes satanas, Cebus apelia. Alowaria seniculus, and Areles
paniscus. Population densities in continuous and remnant forest are
calculated by repeat transect surveying and direct observation, Behavioral
and ecological studies are conducted simultaneously.

Students wishing to participate in this research should have a strong
background in ecology and prior field experience. Physical fitness is
important.

The project offers return airfare. field expenses. food and accomoda-
tion and & smail personal allowance. Due to higher airfare costs, students
from Europe are generally not considered unless they can contribute to
this expense. Participation by non-Brazilian studemts requires permis-
sion from the Brazil National Research Council {CNPg). This usually
requires 3-4 months. _

Application for participation should be addressed t:

. Dt. Thomas E. Lovejoy

Wotld Wildlife Fund

: ' 1255 23¢d St.. NW
Washington.. DC 20037
_— UNITED STATES:

Copies shouid be sent to Dr, H. O, R..Schubart,
and Di. A. B, Rylands af the following address:

Instituto Naclond! de Pesquisas
da Amazonia (INPA)

Caixa Postal 478

69.000 Mandus

Amazonas

BRAZIL

R. O. Bierregard

Position Available for Natural History
Hlustrator/Graphic Designer

The WWE-U.S, Primate Program is seeking an illustrator to work
on a variety of projects carried out by the program at the Stony Brook
office.

Activities would include layout, design and preparation of maps. tables
and wildlife illustrations (with special emphasis on primates) for various
program publications, design of conservation education materials and
management of the program's collection of maps. phiotographs and scien-
tific illustrations.

~ Preference will be given to individuals with considerable previous ex-
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perience in drawing primates, and applicants should have the equivalent
of an M. A. in Natural History [llustration. Some familiarity with primate
taxonomy is absolutely essential since most of the work done involves
this order of mammals.

Salary: $20.000 per year. :

Please send resumé and samples of work to:

Dr. R.A. Mittermeier
-WWE-U.5. Primate Program
Dept. of Anatomical Sciences
Health Sciences Center

State University of New York
Stony Brook, New York 11794



NEWS FROM THE FIELD

South America

Central and

Status of the Squirrel Monkey
Saimiri oerstedi in Costa Rica

Sctiniri verstedi is the Central American squirrel monkey. disjunct
by 500 km from the nearest South American population. This monkey

once ranged through the lowlands of the Pacific coastal provinces of -

Puntarenas. Costa Rica and Chiriqui, Panama. Two subspecies are
vecognized, 5. oerstedi citrinelius north of the Rio Naranjo in Costa Rica
and S. oerstedi cerstedi (Fig. 13) ta the south (Fig. 14). Limited field
data exists from Chiriqui (Baldwin and Baldwin. 1976), Other than
reports on museum specimens, no observations regarding Costa Rican
squirrel monkeys have been published.

< With the support of WWF und other agencies, 1 recently completed

‘a0 initial evaluation of 5. oerstedi in Costa Rica. Unfortunately, the
animals are much more seriously threatened than was anticipated. Dur-
ing the two field periods (Feb-Sept.. 1982 and June. 1983 - Sept.. 1984)
[ studied detailed aspects of the foraging ecology, as well as basic natwral
history, of selected troops in the vicinity of Estacidn Sirena, Parque Na-
cional Corcovado on the Costa Rican Osa Peninsula. During the first
three weeks of each month from October 1983 to September 1984,
scan focal and group behavioral samples were made of individuals in
the main study troop. All the squirrel monkeys were individually rec-
ognized by nawral markings or permanent cattle dye applied with a squirt
gun. During the final week of cach mohth. habitat samples were made
in randomly located 5 x 5 m quadrats within the study site to estimate
the food resources nvailable to squirrel monkeys. In each quadrat. fruit.
flower, leaf flush phenologies and litter depth were measured, and three

" types of insect samples made. This fieldwork was interspersed with ex-

ploratory forays throughout the Osa Peninsula and portions of the Pun-
tarenas lowlands.

The Puntarenas lowlands are characterized by a strongly seasonal rain-
fafl. This seasonality is also reflected by marked changes in fruit and
insect abundance. During the wet season. suitable fruit, with the excep-
tion of cultivars fike bananas and guavas. is scarce and unpredictable.
and the monkeys become almost completely insectivorous, although even
insect abundance and biomass are very low at this time of year. The
monthly troop range is 2 km? and troop members forage or travel for
>90% of daylight hours. With the dry season comes renewal of both
insect and Fruit resources. Depending on the age and sex of the squirrel
monkey, the proportion of time spent resting by an individual during
day light hours can exceed 40 %, und range covered per month decreases
to | km?.

Throughout the year. squirrel monkeys heavily utilize second growth
habitats when foraging, often merely passing through mature forest,
Squirrel monkey troops have not been lacated within the few extensive
and undisturbed mature forests (eg.. between the Rio Pavo, Osa Penin-
sula and the Llorona plateau) that remain in the area encompassed by
their greatest known range. Extremely rugged terrain. as is found in

the southern third of the Qsa Peninsula, is not used. Second growth of-
*fers a high density of the small thin-skinned fruits and flowers and the
dead foliage from which squirrel monkeys glean insects.

Squirrel monkeys have uppurently been eradicated from all but a tiny
fraction of their former range in Costa Rica. The seasonal requirement
for a large contiguous range. in combination with severe deforestation.
limits the opportunity for regrowth of the populatien. Large wacts of
what was at one time good forest, interspersed with second growth only
L0 vears ago on the Pacific wet and moist lowlands. has now been con-

- verted to pasture und farmland, Few sites, aside from those described

i5

below, uppear promising in surveys made from small, low fying planes.
Hunting for food has likely never been a major threat. Until 1210 15
years ago. however, it appears there was a lively export trade in squirrel

Fig. 13: Saimid o. oerstedi from Corcovado National Park, Costa Rica (photo
by Sue Boinski).
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Jpunkeys, muanly to Bruzil and several other South Amerivin countrics.
This vertainly contributed to the population decline. Informans stated
that the trade was bundoned when the price received by the trappers,
51 per monkey. ceused to be worth the effort of locaring the increasing-
ly spurse [roops. )

Less than 300 squirrel monkeys are found i and around the immediate
vicinity of Parque Nugcional Manuel Antonio. adjacent to Quepos. This
is the unly known surviving population of 5. oerstedi clirineffus. [n P
\- Corcovado fewer than 450 5. 0. perstedi survive, Their ranges in-
clude large portions of continuous second growth creited by human
disturbunce. both recent and thut ascribed to former Indian populations.
Tromps-ulso-gxisein the_fooded.-difficult to_explorg mouth of the Rio
Serpe. Isolated troops are known from severn! sités draining into the
Gulfo Duice. More cxploriitioi by foot and car is neéded on the western
drainage of the Goifo Dulcé. the Burica Peninsula aad the-base of the
Eila Cruces. However. reports from intormants familiar with these areas
are nel encouraging: _

In summary, the availuble data indicates that the Costa Rican Saimiri
erstedi population is unlikely to exceed 3.000 {perhaps 1.500 S. .
perstedi und 500 (1) 8. 0. citrinellus). Negligible opportunity for gene
exchange exists between the smail und widely dispersed demes. Recently.
a report estimated that between 33.533 and 170.446 Central Americun

squirrel monkeys survived in the southwest portion of Costa Rica
(Vaughn. 1983), To obtain these figures. land area thought to he suitable
habitat was multiplied by density figures from study sites in Panama
and Peru. | am not able 1 corroborate these figures. §. o. cirrinellus,
most probably extinct outside of the immediate vicinity of Quepos. should
receive immediate attention to ensure its survival, Management deci-
sions must be made only slightly less immediately regarding 5. o.
verstedi, Without the Costa Rican National Park system and its conser-
vation efforts and dedication. this report wofld have been even more
bleuk.

Sue Boinski

- -Depurtment of-Zoology- -—-—
University of Texas at Austin
Austin. Texas 78712
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S.0.S. for the Cotton-Top Tamarin
(Saguinus oedipus)

The cottan-top tamarin of Colombia is seriously threatened with ex-
tinction {Figs: [5-16). It is listed as Endangered in the [UCN Red Data
Book and by the Colombian government. on Appendix | of CITES. und
on the list of highest priority specles of the PSG. The cotton-top tamarin
is endemic to Colombia; restricted in its distribution to the northwestern
part of the country, including the departments of Atléntico. northwestern
Bolivar. Sucre. Cdrdoba and northwestern Antioquis (Hernandez-
Camacho and Cooper. 1976; Neyman. 1978). The actual boundaries
of-its range-are unknown-(Eig. 17)..

Neyman ( 1978) estimated that three-quarters of the conon-top’s ongmal
range had been cleared for agriculture and pasture. and that the remain-
ing quarter was represented by I) very small remnants parchily distributed
in the northern halt of its range. and 2) an important forest tract in
southern Cdrdoba-and northern Antioquia. most of which ties within
the Parque Nacional Natural de Paramillo (450.000 ha). Most of the
remaining wild cotton-top tamarin population is believed to inhabit this

. park.

In the past, large numbers of Suguinus cedipus were trapped and ex-
ported to the United States and Europe. to supply both the pet trade and
biomedical research. More than 13.000 were imported into the United
States during the period 1968-1972 (Green, 1976: Muckenhirn. 1976)
and Hernandez-Camacho and Ceoper (1976) estimated that 30.000 to

-

en peligro de extincién
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Figs. [5+16: {Above and upper right) Designs being empioyed In conserva-
tion campaign on behaif of the cotton-top tamarin (Saguinus oedipus) In Col-
ombia. The Spunish text above reads **Cotton-top tamarin in danger of ex-
tinction. Help us to save it, The forest is my home. Don’t destroy it’" (designs
by Stephen Nash).

Mono T|t| Blanco
(Saguinus oedipus)

&

40.000 were exported in the L5 years prior to 1976, Since Saguinus
oedipus has been declared an endangered species. international trade
hos been largely curtailed.

A proposed Colombian hydroelectric project now poses a serious threat
to the remaining wild tamarins. Proyecto Hidroeléctrico de Urrd. com-
posed of two dams. Urrd [ and Urrd 11, will harness power from the
rivers Sind and San Jorge and its tributaries (CORELCA. 1983). Urrd
I will flood approximately 6.200 ha of unforested land. kis construction
is about to commence. Urrd I is a much larger structure and its con-
struction presents a greater danger to the tamarins and their forest habitat,
It will be located on the Andean foothills within the boundaries of the
Parque de Paramillo and is expected to flood more than 54,000 ha of
land now covered by both primary and secondary forests. This area is
part of the last major stronghold for Suguinus vedipus.

To date, no detniled studies of the vegetation or the wildlife of this
area have been conducted. Neither has an environmental impact state-
ment been prepared. [t is certain, however. that destruction of approx-
imately one-quarter of the cotton-top tamarin's remaining range will bring
this species that much closer to the brink of extinction. Other primate
species. including Areles beizebuth hybridus, Lagorhrix lagotricha lugens.
Avtus lemurinus grisetmembra, Cebus capucinus . Alouana pafliuta and
A. seniculus will also be affected by the construction of Urrd II.

The arez of the upper Sind River is very important from a
zoogeographic standpoint. It represents one of the most important
Pleistocene refugias of notthwestern South America and is probably a
major area of contact between the Centrall American and South American
biotas.

Urrd [T has met sivong resistance from several Colombian governmental
and non-governmental agencies. universities and the general public. Op-
position to the project has focused on the certainty of its adverse an-
vironmental impact, the extremely high project costs, and its dubious
economic benefit to the people of this region.

At this point. it is urgent that detailed field studies be conducted to
evaluate the threats that Urrd will pose to the local tlora and fauna. Focus
should be placed on Saguinus oedipus, as it is an endangered species

-
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bia and location of the hydroelectric projects Urra I and Urra II (black
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endemic w Colombia. It is important that we obtain a beuer idea of this
species’ density, range and overail conservation status. Findings should
be used in conjunction with a coordinated conservation education cam-
paign to strengthen existing opposition to the hydroelectric project. The

. area which will ultimately be affected already lies within the boundaries

of a national park. At one point in time someone had the wisdom to
protect this land for the benetit of future generations. That action must
be defended.
Jairo Ramirez Cerquera
. Instituto Nacional de Salud
Avenida Eldorado con Carrera 50
Zone 6
" Aparindos Aereos 30080y 80334
Bogotd. D. E.. Colombia
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Major Program Underway to Save the
Black Lion Tamarin in Sdo Paulo, Brazil

The black, or golden-rumped lion tamarin (Leontopithecus
chrysopygus) is almost certainly the rarest and most endangered of all
South American primates (Fig. 18). Always restricted to the interior
of the state of Sdo Paulo. Brazil's most developed state, this monkey's

This colony in the Rio de Janeiro Primate Center (FEEMA-SOM. A@; is
the only captive colony of this species in the world. \
A_further threat was added in 1978 when it was decided that a
hydroelectric plant would be constructed on the Paranapanema River
which forms one of the boundaries of the reserve. The flooding would

Fig. 18: Infant black lion tamarins born at the Rlo de Janeiro Primate Center
cling to their parent (phote by A.F. Ceimbra-Filho).

result in the destruction of some 4.200 ha of the forest. or about 11 %
of the reserve, It first appeared that little would be done, except perhaps
a post-inundation rescue project of the kind that has followed similar
hydroelectric projects in other countries and even within Brazil. Now.
however. thanks to the efforts and farsightedness of Brazilian conser-
vationists like Maria Terezn Jorge Padua, Secretary-General of the
Brazilian' Forestry Development-Institute (IBDF) and former Director
of the Department of Environment and Natural Resources of the Sdo
Paulo Energy Company (CESP). Jofio Regis Guillaumon. Director of
the Forestry Institute of SZo Paulo. and professor Jose Goldemberg. a
Brazilian scientist internationally known for his works in the area of
physics and presently President of CESP. a major program to save this
species has now been initiated that may well serve as 2 meded for similar
efforts in the futurs. :
The histary of the project goes back to 1983 when Maria Tereza J.
Podua, representing CESP, and Jofio R. Guillaumon of the Forestry [n-

. stitute of S&o Paulo made an historical agreement by which all money

range has now been reduced to two widely-separated. isolated forest -

reserves and perhaps a few tiny privately-owned patches of forest as
well. The two protected areas in which it still occurs are the 37,156.68
ha Morro do Diabo State Forest Reserve in the extreme western corner
of the state and the 2,178.84 ha Caitetus State Reserve in central S&o
Paulo (Fig. 19). Although remaining populations occur in reserves, they
do so at such low densities that there has been considerable doubt that
this species would survive in the wild, ever since its rediscovery (after
a hidmus of some 65 years) in 1970 by Adelmar Coimbra-Filho, one of
the pioneers of Brazilian primatology, Given the uncertain future of the
species in the wild, Coimbra decided in 1973 that it would be important
to establish a caprive colony for this primate. With the assistance of the
Forestry Instirute of Sdo Paulo, he was able to caprure six individuals,
which became the basis for the current colony, presently at 25 individuals.
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received by the Forestry Institute as reimbursement for the flooding of
part of Morro do Diabo would be used to implement the reserve’s
management plan. This plan includes. among other important provisions.
steps 10 conserve the remaining area and its fauna. with special emphasis
being placed upon wild black tamarin popuiations. This agreement has
received the endorsement of the Governpr of Séo Paulo and is responsi-
ble for the commitment of $500.000 to the program, money which has
dlready helped to support much of the research that has taken place at
Morra do Diabo to date. World Wildlife Fund - U.S. has provided sup-
plementary funding ($15.700) for the project and has also designed and
produced a poster and a t-shirt that have’been used in a very successful
educational project in the vicinity of the Morm do Diabo reserve (Fig.
20).

Research on the biology of the species is bemg coordinated by Claudio
Valladares Padua, Assistant Director of the Rio de Janeiro Primate Center
{FEEMA-SOMA) and currently a Ph.0}, candidate at the University of
Florida at Gainesville. He has conducted research on the population
genetics of wild L. chrvsopygus. the species’ remaining natural habitat.
and also on the demogrnphy of the combined wild and captive
populations.



Leontopithecus roséua Leontopithecus chrysomelas

L_eonto_pithecus chrysopygus

s ln refation to these of the two other lion tamarin species in southeastern Brazil,
esumed original distributions (map by Stephen Nash).
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Fig. 19: Map showing past and present distributions of L. chrysopygu
Solid hlack areas show present distributions and stippled arens show pr



Census work on the Morro do Diabo population is under the direc-
tion of Celio Valle of the Federal University of Minas Gerais. and his
team has already succeeded in locating three groups (about 14 individuals)
in the area to be inundated.
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Fig. 20: Poster depicting the hiack lon tamarin in its native habitat, used
as part of o public awareness and conservation education program in the
Brazitian state of Sio Paulo (poster design hy Stephen Nash),

A meeting to determine future strategies for the conservation of this
species was held on August 16, 1985 in the offices of CESP in Sdo Paulo,

T

brighter now than at any time in the past decade. Furthermore, this pi-cu.
ect serves as a model of local, nationat and international cooperation
that hopefully will be followed ground the world, The PSG woutd |ll\e
to extend thanks for the tremendous support in helping to ensure the
survival of this species to Dr. Jose Goldemberg. President of CESP,
Dr. Luiz Fernando Galll, Director of the Dept. of Environment and
Natural Resources of CESP Dr. Antonio Audi. Chief of the Section of
Fauna and Flora of CESP. and Dr. Jofio Regis Guillaumon, Director

- General of the Sko Paulo Forestry Institute,

and was attended by 14 parti¢ipants. ircluding Valle and Padua: Luiz ’

Fernando Galli and Aftonjo Audi of the Dept. of Environment and
Natural Resources of CESP, Adiniral [b5én de Gusmio Camara. Presi-
dent of the Brazilian Conservation Féundation (FBCN}Y. Osmar Correa
Negreiros. Direcior of Parks and Reserves of the Forestry Institte. Fran-
ciseo Correa Sereo, Forestry Instinute Coordinator of the project. Cory
Carvalho. a researcher from the samg institution, and several other
representatives. including PSG Chairman Russ Mittermeier. In this meet-
ing, the project was evaluated and three important decisions were ar-
rived at. First. the area to be flooded would be gradually and carefully
logged. with efforts being made to locaté groups of tamarins in the proc-
ess. The second decision was that any tamarins captured would be either
transferred to the existing colony at the Rio de Janeiro Primate Center
(FEEMA-SOMA) or otherwise used ¢ develop a second colony being
planned by CESP and the Forestry Institute in the vicinity of Morro do
Diabo. This facility would serve as a satellite colony to the Rio Primate
Center. The third decision was that a reintroduction program would even-
wally be developed. should it be possible to return any of the captive
animals or their progeny to the wild,

As a result of these efforts. the outlook for this highly endangered
primate. which may number onty 50-100 individuais in the wild. is

Russell A. Minermeier

World Wildlife Fund - U.S.
Primage Program

1601 Connecticut Avenue. NW
Washington, D.C. 20009
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Captive-Born Golden Lion Tamarins
Released into the Wiid:
A Report from the Field

It has been eight months since the release of the zoo-born golden lion
tamarins here in the Pogo das Antas Reserve (Figs. 21-21). I am happy
to report that all concerned m the project are now willing to declare
the effort a success.

May 3. 1984, was an important day for all pioject participants. That
morning 2 family group of eight golden lion tamarins was placed in
travelling cases at the Rio de Janexro Primate Center, where they had
spent the past five months i ar,u' ¢ and in training with the Na-
tiondl Zoological Park’s pr 7
assistants (three young Brazi

" Flg. 217 Author, Lot Anin Diétz, with two of the relntroduced golden lion

tamarins (Leontopithécus rosaliz) at the Pogo das Antas Bialogical Reserve
tphoto by R. A. Mittermeier).



Lcmoé de Su. and Vera Luz: and Beate Rettberg of Chiciigo's Br‘qokﬂeld
" Zovy. The tamarins made the two-hour trip by car to what was to bezome
their new home. the forests of the Pago das Antas Biolggical Reserve.
These tamarins’ ancestors had for centiries lived in the lowlarid forests
of the state of Rio dé Janeiro. but none of the group of gight had ever
before seen a real forest: o

A the reserve, a small crowd of people anxiously awiited the famarins’
arrival. Dr. Adelmar Coimbra-Filho and other officials of the Rio Primate
Center. officials of the Brazilian Forestry Institute (IBDF) which ad-
rinisters the Yeserve, the Mayor and Secretary of Education of Silva

Jardim {the municipality in which the reserve is located), representatives
of. .. newly-formed local conservation group. and a bevy of piess

photographers. cameramen. and reporters. had all followed our field
personnel through knee-deep swamp water and mosquitoes to reach the
jarge enclosure (i5m x 4.5m % 3m) constructed in the forest, Upon the
ramarins® acrival, reserve guards and project field assistants carried them
in their travelling cages to the enclosure where Ben Beck and two
assistants released them into their new surroundings. As we expected.
with all the people around. the tamarins first found their familiar nest
" box (the two infants on their own) and remained there until the crowd

had left. One adventurous individual. however. found the feeding plat-
form and ate & banana. posing for the press. His photo appeared in every
large newspaper and on Brazilian TV news on two national networks
that evening!

When the first day’s commotion had subsided. the real work began,
Ben Beck continued the daily observations and training activities with
Group | (as the tamarin group came to be called) which he had begun
at the Primate Center. These animals. which at one time didn’t know
how to open a banana. were, within a few days. all catching some of

* the same insects. lizards. and tree frogs eaten by the wild tamarins. A

banana was. happily. no longer a challenge. To irn Dietz. who had spent
the last eight months studying the wild tamacins in the reserve. Group
[ meribers seered clumsy afd fiot very alert. The-infants; and to-a lesser
degree the subadults. did beiter on the complex. flexible. natural vegeta-
tion. but the older adults spent most of their time on the wood and wire
mesh of the enclosure. ‘

Within a few weeks the project team concluded that they had done
all they could to prepare these tamarins for life in the wild. The refease
was scheduled for May 31 '

The enclosure hatch was opened at %:40 am. Within two minutes the
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Fig. 21: Map showing the location of the Pogo das Antas Biological Reserve in the Brazilian state of Rio de Janeiro (map by Stephen Nash.
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adolescent male. known as Number 9, noticed the opening and exited
tentatively, followed by his vounger brother and sister. Within twenty
rminutes. the entire group of sight was out and climbing high in the trees.
We all somehow fearsd the worst, but it didn't happen. The group be-
haved as if they had been doing this sort of thing all their lives. They

remained out of the enclosure exploring the immediate vicinity most of

the day and spent the night in their familiar nest box. a hollow log we
had provided during training. In the days following the release, the proj-
ect team felt the group regressed slightly — spending too much time
on the top of the enclosure where they were ready targets for aerial
predators. To prevent this, the enclosure screen was remaved by June
2 Dmly cbservatlons showed a gradual 1mprovement m thelr Iocomo-

Dunng the Following month our field assistants constructed three ad-
ditional enclosures in the nearby forest, and the three remaining ndult
pairs chosen for reintroduction were brought to the reserve and even-
tually released. One of these wwmarins was a wild-born male who had
been illegally kept in a nearby town. As'a result of our education cam-
paign, the local mayor confiscated him and brought him to the reserve.
Except for Micueca (the name we gave him). these adults, like the older
members of Group 1. did not adapt as quickly as the young members
of that family group. The adults spent a dangerous amount of time on
the ground and were slower to find natural foods.

Shortly after each of the releases, the groups began to encounter one
another. Two adults wandered off during these encounters and were pre-
sumed dead when they failed to return to their groups. A third adult
was killed on the ground by a hunting dog, and another adult died of
exposure after she found her ad¢ustomed nest box occupied by another
animai and spent the night in the cold rain. We did lose one young animal,
a fine female. when she was bitten on the hand by & snake. probably
while she was probing for an insect in a crevice,

These denths and social encounters in July 1984 resulted in the re- |

organization of the original four groups. At times the researchers felt
chaos had broken loese; their field notes for this period read something
like 4 soap opera! But after a short time the tamarins formed two groups
which have remained stable to date.

By July, when Ben and his assistant Beate had to return to their jobs
in the U.S.. one of his Brazilian assistants, Maria Ines. decided to re-
main with the project and coordinate the field observations of the rein-
troduced tamarins. She and a group of dedicated high school students
from the local community have maintained nine months of continuous
daytime observations to monitor the progress of these animals. By No-
vember, Jim considered the behavior of all individuals to be very simitar
to that of wild tamarins. Their color had improved too. becoming a
brilliant dark red — probably a result of the Brazilian tropical sun and
the natural diet. Since November. they have been finding all their water
on their own. Food provisioning was stopped in carly March. All animals
and observers survived a devastating windstorm in November which blew
down trees all around them in the forest and blew the tile roof off the
housa of our field assistants.

On December 19, we had an early Christmas celebration — in honor
of the first birth in the forest to captive-born parents {Fig. 23). The baby
tamarin is growing fast and soon will be weaned. All of Group | members
have helped to raise him. carrying him and sharing their food with him
when he gives his sharp rasping food call. We had hoped the baby would
be a female so we could call her ~Esperanca™ which means **hope"’
in Portuguese. Bur since he has turned out to be a male, we decided
to name him ‘"Natalino'. a name derived from “‘natal’” meaning
**Christras™ and “‘native”™

February was both 2 sad and a happy month for il of us here. February
marks the climax of summer and is always very hot with sudden heavy
rains which regularly make the dirt roads of the region and the reserve
impassable. Mosquitoes are especially bad during this season. Our field
team has gone through tweive botties of extra strong insect repellent

* in about four weeks! It has been a difficult time for tamarins as well
as humans. The two dominant males of the large family group died sud-

Fig. 23: The first lion tamarin Infant produced by captive-born parents re-
leased at Pogo das Antas (photo by R. A. Mittermeier).

denly of an unidentified disease. and Marcos. one of the juvenile twins
born at the Rio Primate Center [ast March. apparently came down with
the same disease and had to be evacuared to the Rio Primate Center for
treatment, Another adult male (#5) was severely wounded in a dispute
for dominance with the only other remaining adult male {#9) in the group.
His (#5) weakened condition necessitated his removal. leaving the group
with only four members. The remaining four coatinue to do well,
however,

Our happy news last month was the birth of twins to the adult pair.
Vera and Micueca, We had not been certain Vera was pregnant. because
Micueca keeps her relatively distant from cbservers. But on February
15, the observers noticed a rope-like ring of golden fur around Vera's
reddish body. With 2 closer look. the ring proved (o be twins! All of
us were ecstatic! Micueea is a good father, and the infants seem to prefer
being carried by him except when nursing. Observers think that since
Micueea is still more agile than his captive-born mate. he may be giv-
ing his offspring a smoother ride!

What is the situation now. and what have we learned from all this?
Today there are still two groups of reintroduced tamarins in the forest.
four individuals in each group. Three (2 adult females and one adult
male) of those were among the original 13 tamarins who arrived in Brazil
from*U.S. zoos in November 1983. Four are their descendents. and one
was a local contribution. The mountains of data collected to document
their progress have vet to be compietely analyzed. but we have already
learned that golden lion tamarins can be reintroduced into the wild, In
the future. project researchers will choose larger family groups for rein-

- troduction. since the curiosity and adaptability of the youngsters is often

better than that of adults. Project initiztor and coordinator Devra Kleiman,



u 3

Ben Beck, und Jim are alrendy planning the next seintroduction lor later
this vaur. Nl Fesut of this experience they hupe o pertect he weehnulogy
for reintroducton in generdl und to develop technigues o the introduc-
lion ot individuad tamaring into wild Fanily groups.

Like the reimnxjuction of poo-hurn animals, the other aspects ut the
Golden Lion Tumarin Conservation Project have heen devetoping Tull
RUGHILR

During the pist sear, Jim has divided his time beoween the reintroduc-
qon studies and ficld studies of the wild tamarins in the veserve (Fig.
a4y, He has hud two Braziliue gradunte students working on eeologicul
problems. Curlos Purcs, a youny biologist from Beldm whu now is in
4 (TTAslEr & Progrant it [hc*Statc-b'-niver-si{-y:aI'«F—luriduffG:uncs&:il]n._.spﬂnL
April through July here with us. and Laurenz Pinder, who 1s Joing the
rescarch [or his master's thesis in ecology at the State University of Riv
de Janeiro. has been here with us for vver a vear anv. All three are
studying various uspects of the habitat used by the wild tamarins. There

s ulmost no virgin forest left in the reserve. so the research has focused
an the kinds of secondary forest used by the ramarins.

fointist James Diétz chptdies lion tamring a8 part ot his scotoyrical
stindy and munitoridi of the reifitroduced animals (photo by Lou Aan Dietz).

Jiin's preliminury results show that the tamaring use forest rich in
epiph¥tes und fianas more often thun bare trees, even when the hare trees
are larger. Epiphytes are most abundant in older forest. but it appedrs
thut the epiphyies are also present on younger trees locuted at the cuge
of wetlands. This is good news for us us habitas managers. hecause it
meuns that we Jon’t have o wait for high forest 1o regencrite, There
are plemy or wet areas in the reserve., and near these a secondary forest
can devetnp conditions for amarin survival within 10-13 veurs after hav-
g heen ot

Fig. 25: James Dietz and B jon colleagues taton taaring for future lden-
tification (photo by Lou Xnn Dietz). ) )

Another focus of the ecological studies during the lasi vear was

phenvlogy == astudy of the monthly hunges in the availibility oF many
of The fruits th ramarifis cat. Jim, the students. and field
as ' ) nehy, systernatically estimating the
percent d fruits on und around

5 ate ZO1ies DERULE,
Th £l ! trees in-any Given i
times greater than in o temperate forest,

The studies of the tamarins depend to 3 great exient on radiotelemetry
10 locate the anintals in the forest. To date. project personne! have caught
und taken daca on 33 wild golden lion amarins and fitted 21 with radio
ransmitter collars (Figs, 15-16), We are very pleased that no animuls
huve been visibly harmed as a result of the trapping or handling pro-
cedures. The radio transmiters make it possible to quickly locate the
wumarins in the forest in order (o record information on activity patierns
and habitat use. The largest-group of tamurins studied has [ 1 members:
the smallest has four, Each wild group is using un average areq of 41 g
hecrares. Jim has focated two tamarin groups Jaily during u pericd of
11 months. After putiently following the groups for several weeks, Fim
was clated when these wary animuls tinaily ignored his presence and
went about their normal activities,

Curlos Peres four-month study focused on habitat selection and ranging

patterns of une wild group of tamarins. He also collected some goud

information un the number and kindy of Jdens the group used.
Laurenz's thesis research involves a study of the ecology of the tamarin
group we translocatesd to the reserve from a nearby area being cut in
December 1983, He is-comparing the, ecology of this group with thae
of a group still in its nuwral area. The translocated group has stayed
in its pew area for Qver a year now. ¢ven though a large part was burned
in a tragic fire last yeur. Laurenz has found the behavior of this group
w be the same as that of the control group. We know now that translo-
cation can sueceed. and we are convinced that it will be an imporiant
technigue for genetic management of the wild tamarin population. Tt iy
relatively inexpensive, and it takes advantage of genetic resources —
confiscated or Jonated animals or those whuse territories are destroyed
or huve become too smail to support them — that would atherwise be
lost. Transiocation of individuals can also be used to Jecreuse inbreeding
in the isolated golden lion tamarin populations still existing in the region.
Laurenz also had the opportunity to observe dispersal of two individuals
from one of his study groups. In encounters berween tamarin groups.
both Jim and Laurenz have observed that the conflict seems to be onty
petween the Jominant males of each group. Each of these males remains
at the “~combat ™ line protecting his mute from any contiet with the op-

Il
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'Fig. 26: A radio-collared lion tamarin provides information on the daily ac-
tivities of this species in {ts natural habitat {photo by R. A. Mittermeier).

posing group. The other “'single”” adult group members seem to use
the encounter to investigate the prospecuve mates present in the other
group. It may be that if a “*single™" adult finds a willing partner it breaks
off from the main group, perhaps accompanied by other “'single™ adult
brothers or sisters. This would explain a group division which Jim
witnessed after an encounter. The juveniles may use the encounters 1
get to know their peers in neighboring groups.. -On several vceasions
Laurenz and Jim have observed juveniles in opposing groups playing
together during un encounter while their parents re involved in a ritual-
ized battle,

The dlSpEI‘bdl Laurenz vbserved was of individuals which left alone.
supposedly in search of a mate. One. a young adult female from the
transiocated group. left her areu and crossed incredible barriers (n swamp
with no trees, a raifrond track, and u road) in pursuit of single male
tamarin we were temporarily holding in a cage at our field headquarters.
Those of us present that day heard the two cnllmg and watched in amaze-
ment as she approached the house and jumped into the open window

of our car parked beside the male’s cage. She sat on the steering wheel
conversing with the mate who ubviously wanted to be with her. The
romantics among us waniéd o let the lovers be together. but scientific
minds prevailed. The female was returned to her area, from which she
fater dlsnppeared Micueca. the male donated to the reserve, was released
with one of the zoo-born tamaring as prevnously planned. Prop.u per-
sonnel have seen unknown lone tamarins on several occasions in the
reserve. twice in the reintroduced animals’ area. We hypothesize these
individuals travel through the territories of other groups until they find
mates and can establish thetr own territories.

It could take vears to be sure what really happens with the social
dvnamics of the golden lion tamarins in the wild, Biologists can only
learn by obqervmu incidents such as | have described above. fim and
Laurenz both umph.mze that it is essential for them w be in the field

as much us possible because they never know when an imporiant event
will happen. Jim. who is also feld administrator for the 2ntire project,
suyy that after dealing with the impassable roads und the resulting broken
cars the last few months, it is always refreshing to return to the woods
— and the mosquitces!™”

Jim's plans for the immediate future include analysis of the large
amounts of ecological and behavioral data on the wild and reintroduced
emarin groups. In March, he will be initiating intensive trapping of wild
tamarins in the reserve both for censusing and to collect blood samples
1o determine the amount of inbreeding present. He suspects that inbreed-
ing may be a serious problem in the wild population because of the small
numbers and isolated populations. {He now estimures 4 toral golden lion
tamarin population of 331, of which | 15are ip the reserve.) Thiy trap-
ping will-alvo smable hinr o refnehiy census of tmaring o the reserve
and to identify new groups for intensive study. At the same time. he
will identify new areas and construct enclosures for the second wave
of reintroduction schedule for June 1985, Laurenz is now analyzing his
data. He plans to defend his thesis by October.

The ccological studies should vield some interesting comparisons. The
daza collected. both systemarically and opportunistically will contribute
to habitat management, population management. and public education.
There is much vet to be learned, but we already have information which
i perm:mng informed degision-making in aspects of-each of these ureas
ingto ﬂChlBVB the con;ervntlon of (he lu;;ld,en lion tamarin

in ‘the Wild.

Oné phase of hgbita i |mprovement is nearing ¢
ty percent of the regerve's 5,018 hectares had beeh
before the reserve was created in 1974. In these d g
pH mexsured 5.0 and less — oo acidic for natural’ regeneranon of forest
to replace the grass- ‘of former-cattle. pasture. To correct the situdtion
local Iaborers were hITEd under the supervmon or the reserye d:rector

hese a _;as were selected for their accessibility a Y
isolated ,}ci:ests of the reserve. Dmmz:o and Ji im have alsd initiated

RN ekl

Fig. 271 A selection of conservation education materials being used by the
Smithsonian’s Golden Lion Tamarin Project in the state of Rio de Janeiro.
including a t-shirt, stickers, pins, brechures and hookiets,
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The haygtle o increase available protected goiden lion tamarin habitat
hus resulted in progress on another front. The letters sent to Brasilia

by hundreds of concerned locul and international organizations and in--

Jividuals have had un effect. A huge agricultural cooperative. which
had been at the point of moving onto goverament land adjucent to the
reserve to begin intensive vegerzble furming. certainly with insecticides
which would be deadly to the insectivorous golden lion tamarin, has
wiven up the ideu. As u result of our campaign it is now possible that
the lund will be used to nearly double the size of the reserve. We sincerely
thank ull those who participated in this effort. ,

We continue to be convinced that the public education program is our
best bet for the long-term conservation of the golden lion tamarin (Fig.
27:-In the-edugation program.. we.ure using the tamarin us a symbol
For saving its habitat. and thus to save many other species of plants and
animals us well, Because the golden lion tamarin exists only in the
municipulities where we are working and because il is such an attrac-
tive and ineresting animal, we are finding that it already is becomning
a symhol for the conservation of the forest here.

Before beginning vur education efforts last year we had to know
specific reasons why the golden tion tamarin is disappearing and which
of those were directly related to actions of the local community. The
project ecological swdies were soon able to furnish the information which
helped us to set our priorities for action: D) reduce deforestation in the
lowland areas surrounding the reserve. 2) assure permanent conservu-
tion of privately-owned forests. 3) reduce forest and grassland fires near
the reserve. and 4) reduce illegal hunting in the reserve.

We also needed to better understand the local people. With the help
of local volunteers we conducted 519 interviews with 2 representative
sample of the population to discover their knowledge. atitudes. and
behavior regarding the golden tHon tamarin and conservation in general.
Besides helping us to plan our education activities, the information we
collected will serve as a basis for comparison with a laer survey o
evaluare our education efforts and thus contribute to the development
of education as a ool for conservation. The questivnnaire gave us some
interesting information. We found we were dealing with a generally low
Sducation level. Forty-one percent of the people five years and older
have no schooling. Those who huve been to school generally have only
completed the fourth grade. Many of the large landowners. however.
have a college education. We found that 92 % of the people interviewed
tisten to radio und 76% watch television. Where there is no electricity
many of the rural homes have televisions run by car barteries. The muss
media became an obvious tool for our efforts. Half the people inter-
viswed could recognize a golden tion tamarin from a photo. but they
knew little of its habits and had no idea that it or other local species
were endangered with extinction. Most didn’t know if the golden lion
tamarin had any benefit for man or not. We were encouraged to discover
thut the people had no prejudices against wildlife. and they were con-
cerned ubout the high rate of deforestation in the area. Three-quarters
of the landowners interviewed wanted (o protect or not bother the wildlife
on their property. 1t became upparent thut our challenge was to inform
the public of the prublems of locul forest destruetion and wildiife ex-
tinction and 1o increase their awareness of the long-term global conse-
quences of their actions. We also needed to teach them about the in-
terdependency of man. habitat. and wildiife.

Because the changing of attitudes and behaviors is 4 slow process.
planning for the continuation of the project has been paramount. Since
March of last vear, an enthusiastic young Brazilian university graduate
biologist. Elizabeth Nagagata. hs been working with me here on the
education program. She has accepred the chailenge of carrying on the
coordination of the education work here after I leave, Together we have
worked hard to involve representatives of the local people in the plan-

_ning and develupment of our program. We have found that given the

proper information and support they can develop activities that are ap-
propriate for them. Because of their involvement in the planning. they
are also more dedicated 1o carrying out the uctivities.

We have gained the support of the local officials as well as other com-
munity leaders, Conservation clubs we have organized for young peo-
ple in two counties have been functioning for over a year now. The
members have been of considerable help here in the reserve and have
carried out many educationa! activities in the community.

We have also counted on the participation of various professionul and
student interns {six. so far. from various parts of Brazil) who have spent

Fig. 28: A municipal parade in Sll:vi;‘._lnr_tli@ which had as its theme. "*Our
Natural Resources' and which. featured o #6idén lion tamarin flaat {photo
by Lou Ann Dietz), ) ]

periods of a week to.over a.month with us in the reserve tearning from
our experiences in developing a community consarvation education pro-
gram, Three of these fofmer ihterns are now deyeloping their own con-
servation education programs.

Berh and [ have become literal **jutks-of:gll-trudes™ developing a
myriad of materials and activities as the intéreést and needs arose in the
local communities. We have organized press events in the reserve on
two oceasions during the past Véar, taking advantage of the general in-
terest in the reintroduced anim srogress to furnish the press with
more general conservation information and through them appeal to the
public for help. We continue tS use taped copies of the television and
radio coverage in our direct contact here in the region. We obtained
the collaboration of 1BDF and of a local foundation to produce public
service messages for radio and television. National television network
time with o commercial vaiue of U.S.3 61,000 was donated. and our
messages were broadeast during prime time locally and in the impor-
tant population centers of Rio de Janeiro. Sio Paulo. and Brositia. We
have produced pamphlets of up-o-date information on the golden lion
tamarin and the reserve for teachers, students. the press. and other in-
terested persons: school notebooks with a story on the cover concern-
ing the gotden lion tamarin and its conservation. for distribution to school
children: educational posters which have been distributed to schools and
public gathering places: slide-tape programs for various uses: pamphlets
for landowners which expluin how 1o save on property tax by establishing
private forest refuges: and various other materials such as stickers. but-
tons. decals. and t-shirts with the new reserve logo. lor prizes. tor
recognition of contributions to local conservation, and for sale by con-
servation club members to finance their activities (Fig. 27).

We and other project participants have given lectures to local officials.
conservationists. farmers’ groups. university students, and presentations
at four Brazilian scientific congresses. Beth and [ have given short training
sessions for 214 local teachers, and.our group of eleven trained local
volunteers have given 154 presentations in 96 schools (all the schools
in two of the three target municipatities) reaching approximately 8.000
students. Approximately 4.700 people have passad through our travel-
ling exhibit. which has been displayed in sewen locations. We have re-
ceived more invitations to display the exhibit than we are able to ac-
cept. We organized a group of local students to present a full-length
children's play about the golden lion tamarin six times in three
municipalities. Parts of the play will scon appear on TV in Japan to
educate the Japanese people ubous the problems caused by the illegal
irmportation of lion amarins into that country. Six schools. with a toral
of 760 students. have organized fiekd trips to the reserve, Here they tollow
1 nature rail we developed to stimulate observation of forest etements.



Fig. 29: Two loeal children dressed as ‘*giant’* golden lion tamarins bring
a conservation message on hehalf of this species to the residents of Silva Jar-
dim (photo by Lau Ann Dieiz).

All visitors have had an opporiunity 1o see golden lion tamarins — since
the reintroduced animals are accustomed to people. During one visit.
one daring young tamarin came down from a tree. found a tree frog,
and ate it about two feet from a group of 15 ecstatic high school students!
Seeing their faces and those of the thousands of other children and adults
as they participate in our programs makes all the hard work well worth
it. Enthusiasm is growing. )

Local teachers last May chose the theme “'Our Natural Resources™
for a parade they organized in honer of the 143rd anniversary of their
municipality (Fig. 28). They asked us for lists of plant and animals species
which occur locally: consequendy, every bird. mammal. insect, rep-
tile. amphibian. and tree so far identified in the reserve appeared in some
form in the parade. The local samba school asked us tast September for
information they could research to develop their theme for Carnaval 1985
**$amba in Defense of Ecology'". They were a little confused about the
meaning of “"ecology”’, but their intentions were obvious. Last month
during the unrestrained enthusiasm of the pre-Lenten Brazilian Carnaval,
the samba school with their typical glitter, feathers. and contagious drum
beat. danced and sang their original music about conservation, through
the crowded streets of Silva Jardim. Behind them was a golden [loat.
an ark flled with dancing people dressed as local animals, At the helm
of the ark was.a human-size golden lion tamarin (Fig. 29). In Brazil.
when a message reaches the level of samba and Carnaval. you know
it has reached the people! Our challenge now is to keep this public en-
thusiasm alive. so that conservation will come to be regarded not just
as something in vogue today. but as an issue of continuing importance.

Our plans for the education program in the next few maonths involve
presentations in the schools of the third rarget municipality, an essay '
contest for all the students of the other two municipalities, visits to local
landowners, and the production of more instructional materials for the
schoals. .

As you may have sensed by now, coordination of transportation and
accommodations for the personnel and activities involved in all the dif-
ferent aspects of the Golden Lion Tamarin Conservation Project is often
a cather harrying task. But fortunately, sometimes even amazingly. all
the separate talented musicians of our project orchestra are plaving
beautifully. both solo and in harmeny. Conservation of the golden lion
tamarin is not as distant a possibility as it once appeared.

Lou Ann Dietz

Education Specialist

Galden Lion Tamarin
Conservation Project
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Primates and Forest Exploitation
at Tefé, Brazilian Amazonia

The region between the Jurud and Purus rivers. in western Brazilian
Amazonia, contains some of the most species-rich primate communities
in the world. A total of 15 species occur between the lower reaches of
these two rivers and as many as 13 may occur at one site.
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Fig. 30: Map of the Tefé region, east of the Jurid River in the state of
Amazonas, Brazil (map courtesy of the author).



at Porte da Castanha,

" Tabie 1: Abundance of Diurnal Primates in Primary and Disturbed Forests
Tefé {Preliminary Results)

# Encounters/ 10 km Surveyed

Mean Selectively Forest
hand Primary logged isiand Agricuoitural

Spedies size forest forest (40 ha) mosaic
Seguinus m. IYSIQR! o reaen e 6.9 196 2ld e 0.25 ........ 1.27
Saguinus fusclcollis avilupiresi 2.0 R+ S 1 4 S 0.03
Cebus apella apellar ..o vvcrirres - 083 ....... 1.58 LL222 0.135
Cebus albiffons . ....ocov s 109 ...... 040 ....... 037 ... s [0 T 0

' Saimirt 5. SCretisT LTI T 1 WU 1 .1 SUURUU P4 § M 1,24 ....%0...047
Callicebus moloch CUPTES ..o ovevrovrerrrenry 23 L. 0 ....... O e 1.2 ........ 0.44
Callicebus t. 1OPUATNS .. oeor-onoee e 34 028 ... 0.36 ..oovinnnn present ...... 0.15
Pithecia albicans ...........- < e e AU Vi B 083 ....... 0.65 .....n. 0.2 ... 0.18
Alouurta seniculus ... .-+ R 29 ... 0.15 ....... 009..........-. 0.74 ........ 0
Lagothrix lagotrich@® ... .oooveeamominrrerinens 174 ..., 015 ....... 009 .........h. [+ S 0
Ateles paniscus chamek ........- Ceanaen e 7.6 ... 0.18 ....... 0.19 ..ovviie e 4 S 0
Toal distance walked (km) ..o oooerroerrririr it VoW397 e g ..., L R 338

' The range of 5. . pileatus 18 subsequently restricted to east of the Tefé River tcomira Hershkovitz, 197,
2 The Jistinctive Suintiri on the west bunk of the Tefé River. uriginally raferred to as *Chrysohrix nigrivintin” by 1. A, Wagner. has been included within §. 1. scitrens by Hershkoviiz

(1984), but may merit reexamination.

A sevond species. S, boliviensis. oveurs sympatrically with the ubove south of Taré Lake.

¥ Two Torms of Lagotfiric oceur sympatrically, one being the typical L. [. vam, the uther being considerably smaller but with u pelage conforming to L. {. poepivil. The extent of hybridiza-

rion. if uny. s unknown al preset. They are inchuled together in the table.

Mote: Aotus 7 nigriveps is also common throughout the study area. Cebuella pygmuea is reported by bacal residents but has vet to be observed.
-

.

This region of Amazonia has been relatively little studied in the past.
As recently as June 1985, PSG member José Mircio Ayres reported
the discovery of a new species of squirrel monkey (Saimiri vanzolinil)

_in seasonally flooded vdrzea forest east of the mouth of the jurud river

(Ayres, 1985).

Since December 1984, a study has been underway to determine the
extent and effects of human disturbance in the region. particularly to
investigate the latent impact of commerial logging operations. This forms
part of a larger project encompassing other regions of Brazilian
Amazonia, funded by WWF-U.S. and operating since February 1984,
Work has so far concentrated around Tefé. 130 km east of the lower
Jurud river (Fig. 30). Tefé is the type loculity of three little-known
primates, Pithecia albicans, Saguinus mystax pileatus. and Saguinus
fuscicollis avilapiresi.

In 1980. a French-controlled logging company began work in terra
firme forest behind the small community of Porte da Castanha. on the
wast bank of Tefé lake. This area was already locally affected by shift-
ing manioc cultivation. having been settled for around 40 years. Log-
ging of 12 commercial species was carried out with the aid of heavy
machinery, and damage levels are provisionally estimated at a loss of
15% of the trees. The company ceased operations in 1981, however,
and only four to five km? of forest were affected.

Synecological studies carried out at this site have shown that there
are considerable differences between primages in their use of primary
and logged forest. and in their ability t© persist in isolated forest islands
and cu?gvated areas (encompassing fields. regenerating scrub and isolated
forest corridors). Differences may be indicared by frequencies of en-
counters in the various vegetation types (Tabie 1), although more subtle
ecological and behavioral differences are also evident.

All species except Cebus albifrons. Ateles paniscus and Lagothrix
lagotricha have been observed in the cultivated section niong the edge
of Tefé lake {which includes a 40 hectare forest island and corridors
extending outwards from it into pianted sections}. Two primates.
Callicebus moloch and §. f. avilapiresi, have been observed only here.
The logged forest is visited by most ypecies but is heavily used onty

-

by five. all of them of small body weight and all-of which spend a high
proportion of foraging time searching for arthropod prey. It is possible
that there is o higher density of suitabte prey in the regeneration vegeta-
tion. To some extent the scarcity of the larger species in logged forest
may be due to past hunting, but hunters have probably entered the un-
logged forest too. Surveys carried out 60 km south of Porte da Castanha.
in an unpopulated region of the Tefé river. have indicated far larger
population densities of the target species Alonarta senictdlus, L. lagotricha
and A. paniscus. Although Jogged forest affords easier access (o hunters.
it continues to be exploited by target species. food supplies for the larger
primates apparently still being present. Regeneration forest may con-
tnin fewer large food sources, provided by trees of such genera as Hevea
and Virofa. but others. such as those of the genus /nga. are commaon
in logged forest and are exploited by many primates.

Since all transport in this region of Amazonia is by river, there are
few settlements inland. Most human activities, including manioc and
Brazil-nut tree cultivation. timber logging. and casual and commercial
hunting for food species. are restricted to the fringes of the lakes and
rivers: enormous areas of completely undisturbed forest remain. How-
ever. this will not always be the case. In view of the rising value of
timber, the depletion of current source aréas, and continual exploration
of the commercial porperties of Brazilian species, large-scale logging
may be expected to begin in terre firme forests throughout Amazoniza
within a few years. K :

Porte da Castanha represents an interesting example of interacting
human interests. including both agriculture and commercial logging, and
wildlife populations. There is no evidence to suggest that all primates
could persist solely in disturbed habitat. but it is apparent that all can
be found around forest patches or within recently (five year old) logged
forest, although they may include primary forest within their home
ranges. Possibilities for integration of land use and wildlife conserva-
tion may well exist. Despite long-standing settlement. and a protusion
of shotguns. P, albicans may be seen in regeneration scrub on the edge
of Tefé lake. and both L. lagotricha and A. paniscus are common within
2 three hour trip from Tefé's international airport.



The study area at Porte da Castanha is due to be vacated ai the end
of 1985. In view of irs ease of access and the extent of local goodwill
{including cessation of hunting within the environs of the study erea)
the area would be suitable for further long- or short-term research, either
ecological studies or conservation-oriented projects. Further details of
the area may be obtained from the author or PSG chairman,

Andrew Johns
Departamento Zoologia
Museu Paraense Emilio Goeldi
C.P. 399

_...66,000 Belém _
Pard. BRAZIL
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Primate Survey in the Iqué-Juruena
Ecological Station, Mato Grosso, Brasil
(Secretaria Especial do
Meio Ambiente - SEMA)

The Iqué-Juruena Ecological Station, formerly known as [qué-Aripuand
(Brasil. 1977, is located in the state of Mato Grosso. Brazil, north of
the Iqué and west of the Juruena Rivers (lat. [1° 30 to 12°21°S, long.
58° 42 to 59° 53'W) (Fig. 31\

The Ecological Stations Program of SEMA (Secretaria Especial do
Meio Ambiente) has the objective of preserving representative samples
from the main Brazilian ecosystems for development of comparative
studies between these systems and those of neighbouring arens occupied
by man {Perfil. s.d.}. According to Brazilian law, an Ecological Sta-
tion is an extension of a preserved national area. of ecological value,

" destined for research and limited experiments.

The Iqué-Juruena station holdings are estimated at 200,000 hectares.
The soil in the station region is notably sandy and of very poor quality.
supporting for the most part large areas of vegetation type known as
**cerraddo’ (low xerophyll forest. after Eiten, 1979). In riparian areas.
however. where conditions are more lush, tall tropical forest with
emergents (Eiten. 1979) occurs. consisting of various large stems,
primarily of Amazonian afffinities. One of the more comumon larger trees
in more open areas is Chorisia sp. (Bombacaceae), which was con-
spicuous during the time of our study because of its leafless condition
and the presence of many large dried fruits on the bare branches.

The station facilities are concentrated in a single cleared area some
300 m from the Vilhena-Juina road (highway BR-174). There is also
an airstrip directly adjacent to this clearing. This station is ideal for educa-
tional purposes as it has a well equipped dormitory consisting of four
large rooms with baths, each capable of holding at least four students
comfortably. A fully equipped kitchen and a dining room adjoin the dor-
mitory section. A separate building houses laboratory facilities.

During the dry seasons of 1982 (E.S.) and 1983 (E.5. & K.M.), we
spent one week walking through portions of the station and immediate-
ly adjacent areas o determine which primate species occur there. To
census primates, several trails in and adjoining the station were covered,

some repentedly., Whenever primates were encountered, the time was
noted. the distance from the station buildings was estimated and an ar-
tempt was made to count the animais. [n all. six species were seen and
reliable reports from a farmer who has resided near the station for 10
years suggest that there may be an additional three or four species liv-
ing in the station holdings (Table 1). Three primate species were seen
directly adjacent to the station clearing. A stream about four meters wide
runs through the forest some 400 m from the station buildings. In this
riparian area both Callicebus moloch and Cebus apella were encountered
on more than one occasion (see Table 1), in both 1982 and 1983. Two
Pithecia monachus were also seen in this area in 1983 and a station
employee stated that he had seen two Pithecia there on various other

occasions. In 1982, E.S. saw a fourth species, Aorus cf. nigriceps, in
another section of this forest bordering the same stream.

In lawer forest several kilometers from the station clearing, both Cebus
apella and Saimiri sciurens were seen — Cebuis on three occasions and
Saimiri on two. Once, a group of Cebus and o group of Saimiri were
in direct proximity, suggesting a mixed foraging association. Some ten
kilometers from the station clearing in an area of tall riparian forest.
one troop of Lagothrix lagotricha was encountered. Saimiri was also
observed in low forest in 1982, a few meters from the airstrip (Table 1}.

A locat resident states that spider monkeys {Areles) and howler monkeys
{Alounarta) also acceur in the station in areas of forest adjacent to large
rivers. Several residents mentioned a very small monkey. probably a
callithrichid, and one resident reported a dark monkey with a patch **like
a heart’’ on the forehead we suspect 10 be Chiropotes.

From species distribution maps, Calficebus moloch should be sub-
species donacophilus (see Kinzey, 1982) and [agothrix lagorricha. should
be represented by cana (see Fooden. 1963). The night-monkey indicated
for the region is Aotus nigriceps (see Hershkovitz, 1983) and the spider
monkey is Ateles paniscus chamek (see Kellogg & Goldman. 1944). More

Table 1 — Primates Ohserved in and Directly Adjacent to the
Iqué-Juruena Ecologlcal Statlon, Yato Grosso, Brazil
Date Time and Distance
(July 1983) from Statlon Facilities Species
1 0700: 100 m ......... Cebus apelta (4-5 individuals in-
cluding femaole with small carried
infant)
1630: 1 km .......... Cebus upella (6 ind.)
1700: 3 km ....vo.l Callicebus moloch (3 adults + 1
small carried infant)
[ I 0800: 4 km .......... Saimiri sciwreus (no estimate of
number)
0930: S km .......... Cebus apella (10 ind.}
12 ... 0830: 3000 m ......... Callicebus moloch (2 adults and a
: large juvenile)
0347300 m ......... Pithecia monachus (2 aduits)
13 ... 0624: 300 m ......... Same Callicebus group as 12 July
4 .. 0650: 200 m ..... ... .Same Caflicebus group as 12. 13,
July
0825 8 km .......... Cegbus apefla (2 ind.) and in
direct proximity w0 Saimiri
sciurens (5 ind.)
1030: 10 km .........Lagothrix lagothricha ® (10
ind.}
17 o 0555: 200 m ......... Cudlicebus moloch (same group as
12, 13. 14 July)
1545; 200 m ......... Cebus apella {same group as 10
Julyy

NOTE: Primates reported to be in the station but nor seen include Ateles paniscus®, Alouat-

1a sp.. at teast ane cailithrichid {Callithrix argemata or C, humeralifer” and Chiropotes ef.

albinasis®. dotus cf. nigriceps was seen by E.S. in August [982 some 350 m from ihe sin-

tion clearing.

2 species nat currently listed in the IUCN Red Dara Book but which should be (after Mit-
rermeier & Coimbra-Fitho, 1977)

b ymber sheet, vulnerable species in the [UCN Red Dara Buok tafter Mittermeier & Coimbra-
Filho. 1871
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than one species of howler is known for western Mato Grosso: Alowarta
senicuius was observed in the Guapore Valley {southwest and west of
the starion. Setz, 1983) and 4. carayva nedr the Juina River (south of
the station, Setz. 1983). 4. belzebul is also potentially present. The
callithrichid could be either Callithrix humeralifer or C. argeniata (see
Hershkovitz. 1977). The description given for the suspected Chiropotes
appears to fit C. albinasus, a species collected by Miller in 1914, near
the Comemoragio River (about 100 km west of the station), and deseribed
by Allen (1916) as Cacajaoc roosevelti (Fontaine, 1981: Ayres. 1981).
Miranda-Ribeiro (1914) aiso collecied Chiropotes albinasus in riparian
farests by the Piroculuina River and reports collecting C. satanas at the

.same locality. although this latter record is undocumented and is riot

mentioned in recent distribution maps (Ayres, 1981).

In addition to its primate fauna, the Iqué-Juruena Ecological Station
also supports a wide variety of other animal species including puma,
ocelot and peccary as well as at least four Psittacidae, including the blue
and gold macaw (Ara ararauna), two species of Amazona and a smaller
blue-headed parrot.

‘A program is currently underway to cut a series of trails both through

the raller forest areas and some of the extensive areas of cerradiio. Once
this project is completed the reserve should prove ideal for a wide range
of ecological studies: the rich concentration of animal and insect life
directly adjacent to the station facilities currently permit the implemen-
tation of a number of projects on the flora and fauna of this interesting
reglon. ) ; ‘

Eleonore Z. F. Setz

.~ Dept. of Ecology

’ UNESP

Rio Claro

BRAZIL

Katharine Milton

Dept. of Anthropology
University of California
Berkeley, Caiifornia 94720
"UNITED STATES
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Mandrill Ecology and the
Status of Gabon's Rainforests

The behavior and ceolagy of thg mandrill, Mardrilly sphine, (Flg.
333, ure scarcely known, Short-term studies of the mandril! by Jouven-
tin (1975) and Subater Pi (1972) provided the only information about
this clusive species until the recent publicution by Hoshino ¢f e, (1984)
of an exiended study of mandrill ecology in Cameroon. Despite these
commendable efforts, the socio-ecology of mandrills is sall not known
in detail due to their timidity. wide-ranging habits. and densely vegerated
habitat. '

- _Figs 32: Young adult male mandrill (Mandrillus sphinx) from the colony at

the Sun Diego Wild Animal Park, California {phote by R. A, Mittermeier).

I conducted a self-financed ecological study of the mandrill in north-
eastern and central Gabon from November 1982 o October 1983, based
at the Institut de Récherche en Ecologie Tropicale near Makokou. Data
were gathered by direct observation. by collecting evidence left along
fresh trails. and by feeal and stomach content analyses, Surveyvs were
conducted in several localities in Gabuon. while actual feldwork wus done
in the vicinity of the Institut. as well us at the Réserve de Lopé-Ckanda
in central Gabon, approximately 250 km southwest of Makokou (Fig.
33). The study viclded data on mandrill diet and habitat preference, with
additiona] information regarding group size. compositivn. defense and
predation. '

The mandrill is one of the largest of the Cercopithecinae. Adult males
attain weights of 30~40 kg. while females are nearly half the size of the
smales. The mundrill is most readily distinguishable from the baboons
by the vivid facial coloration and longitudinal muzzle ridges of both sexes
and the bright colors on the male’s rump.

Like the baboons. mandrills exhibita highly eclectic feeding behavior
through the selection of a diverse array of dietary items from a wide
range of species, Sixty-three species of plants and fruits in 27 families
were identified as mandrill foods, Of the fruiting species, 72% were
trees und 9% were lianas, while 11% were undetermined. Herbaceous
plants, which account for 3% of plant foods consumed, produce small
amounts of fruit. but may be utilized more for the nutritional components
of voung shoots. ‘

[n addition. [ received many reports from the local people of man-
drills consuming plancacion crops including Elueis guineensis 1 pakm nut)

e
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and Mentihor weilissime (manioc). Other cultivated plants mentioned were
panunas. mangos, pineapples. papayas and avocados. The major dry
season {June through August), when forest foods are least available. way
cited us the time of most frequent mandrill incursions into cultivated areas,

Animal foods appear to be taken infrequently on un opportunistic basis
and probably account for only u small fraction of the ol food intake
of mandrills (found in 7% of fecal samples and stomuch contents). Sizes
of vertebrate prey ranged from the African brush-tailed porcupine
(Athertaus afvicanus) to small undetermined species of tortoise and frog.
Invertebrates (51 determined species) may be important supplements.
with beetles {Scarabeidae. 6 species). ants (Formicidae, 15 species) and
spiders (Araneida. 5 species) being the most frequently consumed items.
Frequencies for insect remaing ranged from 90-100%. Leaves, shoots.
stems and bark are also consumed in small quantities.

Overall. analyses reveuled fruits to be the numerically most impor-
tant dietary item (88 %), supplemented by various plaat parts (5%) and
numerous Insect species (5 %). with fungi and earth particles 2ach com-
prising 2% of relative intake of foods. In my study locations. the ma-
jority of mandrill sightings and identified foods were aaributed to primary
forest (71%). but foraging also occurs in secondary ( [44), riparian and
‘nundated torests ¢ 4%). Mandrills feed primarily on the forest floor.
put ulso climb trees to obtain food. probably on a more frequent basis
than do the Papio species.

Mandrills were observed in one-male and multi-male aggregations
ranging from 15-150 individuals. and also as solitary males, Thus. sizable
populations exist in northeastern and central Gabon, and hopefully in
other areas of Gabon where mandrills occur. Although the mandrill is
officiatly listed as an endangered species. and is subjected to heavy hunt-
ing pressure in Equatorial Guinea {Rio Muni) and southern Cameroon
(Woltheim. 1984}, this situation does not appear to prevail in Gabon.
It is hunted for meat, but its elusive nature and wide-ranging habits.
combined with the dense vegetation. make this practice difficult. (nfant
mandrills are also taken as pets when adult females are shot.

Gabon is composed of 85% rainforest and 15% savanna. with many
inaccessible and uninhabited regions. Economic development and the
human population density remain at low levels (approximately | million
people in an area of 267, 667 km). so Gabon has retained much of its
primiary rainforest and. thus. its diverse plant and animal communities.

Although the Gabonese government hus created several reserves, 4 '
severe lack of knowledgeable personnel has prevented the proper ad-
ministration of these areas, The Departement des Eaux ¢t Foréts has
expressed the intention of designating two reserves as national parks in
the future. Dt. Caroline Tutin's presence at the Réserve de Lopé-Okanda
in central Guborn., where she commenced an ecological study of sym-
patric gorillas tGorilla g. gorillay and chimpanzees ( Pan 1. troglodyies)
in the uutumn of 1983, will hopefully accelerate the development of this
5000 km? reserve into a national park. An additional reserve (1000 ki)
in southwestern Gabon is also under consideration.

Setective logging practices have thus far prevented the destruction of
Gubon’s rainforests. The average lifespan of a Jogging operation is seven

" years, after which time the urea is usually vacated. Despite the disturb-

ance caused by heavy machinery and the creation of access roads and
pew human communities. the area surrounding a logging camp is cer-
tainly not devoid of wildlife. It appears that animal communities may
sufficiently recover within several years after the ahandonment of u log-
ping camp. Pre- and post-logging surveys of exploited rainforest would
be highly beneficial to the establishment of conservation policies in Gabon
and will be recommended.
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Flg. 33: Locations of study sites in Gabon visited by the author (mﬁp by Stephen Nash).

Probably the greatest threat to the existence of Gabon's rainforests
is the construction of the Transgabonais railroad, When I feft Gabon
in October, 1983, the railroad extended nearly 300 km from Libreville.
the capital on the coast. to Booué in the central region. Construction
was already underway towards Franceville in the southeast. Future plans
call for a railline between Booué and Makokou in the northeast. This
area is largely unexploited due to its rough terrain, yet the railroad would
facilitate the extraction of both timber and minerals. The abandoned iron
mining community of Bélinga in the extreme northeast would flourish
once again. A survey of the impact of the railroad’s progression on the
surrounding environment and local ethnic cultures will also be recom-
mended to appropriate government officials in Gabon.

Sally A. Lahm

Zoological Society of San Diego
P.0. Box 551-

San Diege. California 92103
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‘C'urrent Conservation Status of the
Mwanihana Rain Forest,
Uzungwa Mountains, Sanje, Tanzania

The eastern scarp of the Uzungwa Mountains is located in the central
area of the chain of isolated block mountains running from southern
wlalawi to northeast Tanzania. The Uzungwas. an area of about 10.000
km?. is the only area in East Africa where there is continuous forest
cover from lowland forests of 300 m through intermediate Parinari rain
forest to montane Podocarpus forest at 2600 m. The Uzungwas have
five species of forest antelope: red, biue and Abbott’s duikers, suni and

pishtiock, making it the-richest ares-in-Fanzania- for this-group.-Elephant.-.

buffalo. bushpig, squirrels. hyrax, anomalures, leopards, and otters are
among the forest mammals in the Uzungwas. But perhaps of greaiest
conservation interest in the Uzungwas are the six species of primates
found there: the endemic Iringa red colobus {Colobus badius gor-
donormn), the black and white colobus (C. angolensis palliatus). the
endemic-crested ‘mangabey (Cercocebus yaleritus jei).. the blue
motkey (Cercoptihecius miti§ jaopoides), two lowla
species at the forest edge. the yellow babi '
the vervet monkey (Cercopithecus dethi
1982). Like many other East African moritii i
have a number of endemic plant groups ag weil. -
phytogéographical uniquenesses of the Mwithihana
resulted in'substantial dietary and associated behavioral di
the two Mwinihana colobines as compared 10 those of the'
relited colobines in other forests throughout Edit aii

Because of the conservation value of the Uzungwa$
forts have been made to gazette part of the area.. the
Forest. as a national park. Original plans were 0 thake tig |
& geparate park. but creating a new national park involyds tiemendols
buregucratic complications. requiring parliamentary decision. Formiate-
ly. the eastern edge of the Mwanihana is only t0 miles NNE of Mikumi
National Park. This creates the potential of extending the border of
Mikumi National Park to include Mwanihana, We have since pursued
this idea. and [ am happy to say that our efforts seem to be paying off.
The Director of Tanzanian National Parks has aiready approved the ex-
tension. as have the regionat district directors of Morngoro and [ringa.
and the Director of Forestry in Tunzania who currently controts the area.
All that remains is finat approval by the Ministry of Natural Resources
of the map designating the boundaries of the new conservation ares. This,
we hope. will happen soon.

A large number of researchers have been working in the Mwanihana
characterizing its community ecology for scientific purposes, as well
-providing the Tanzanian government with a biological profile of the area.
Ongoing work in the Mwanihana include floral studies by J. Lovett. D.
Bridson. and D. Thomas: studies of invertebrates by N. Schraff, T. Con-
gdon. and M. Stolze: K. Howell is investigating the herpetological and
small mammalian fauna of the area: §. Stuart. and F. Jensen are in-
vestigating the avifauna. and S. Wasser and A. Starling are studying
the forest primates. The work of all of these scientists, along with some
additional work by other scientists working in the Eastern Arc Forest
Mountains of Tanzania are presently being compiled in an edited volume
by I. Lovett and S.K. Wasser.

Samuel K. Wasser

Animal Behavior Program
University of Washington
Seattle, Washington 98195

Utilization of Eucalyptus and
Pine Plantations by Brown Lemurs in
the Eastern Rainforest of Vadagascar

From August-October 1984, [ studied the feeding behavior of-the -
brown lemur tLemur £ fulvies) in an castern Malagusy rainforest near
Perinet (Fig. 34). This study was funded by the Deursche Forschungsge-
meinschaft. | found that during the day the temurs ranged mostly through
secondary forest. However, many of their slecping trees were located
in eucalytpus and mixed eucalyptus-pine plantations (Fig. 35). The most
important tree species in these plantations were: Encalypius cideroxylon,
E. maculata,_E. rabusta, Pinus pepde. and £. pinmaritina. Before gnter-
ing and after leaving their sleeping sites the animals spent two to three
hours in these plantations. During this time. as well as during nocturnal
activity periods, they fed extensively on the fowers of both eucatyptus
and pine species.

Fig. 34: Secondary rainforest habitat of the brown lemur (Lemur fulvis) near
Perinet in eastern Madagascar (photo courtesy of the author).

To understand the relative nutritional importa
diet of the brown lemur. | studied fecal sampls
of the eucalyptus trees flowered. 26.6 % of | \r fétes con-
sisted Of eucalyprus flowers, Pine flowérs o gtiother 10.3%
to the dry weight of the feces (Table 1). Alfter the miif owering period
the percentage of these two items of the total dry weéight of the feces
dropped to some #.8 %-and the lemurs ate mofe leaves und fruifs of trees
growing in the secondary forest.

f these ttems in the
15k, when most
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Fig. 35: View of mixéd eiicalyptus-pine plantation which is utilized by brown
lemurs (phote courtesy of the author).
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Tuble 1: Feces com posmun of Lemur f. fulvus In the eastern Malagasy
rainforest in August and September 1984 {percentages of dry weight},
August September
Eucalvpus spp. stemina 26.6% 27%
Pinus spp. flower 10.5% 1%
Pinus spp. leave 0 0.1%
Cunthiwm spp. fruit 10.3% 5.4%
Svmphonia sp. fruit 7.9% 1.2%
Svinphonia sp. fruit i 1%

. Ravensara sp. fruit 6.6% C 0%
Gumbeva sp. fruit 4.7% 3.0%
Chrysalidocarpus sp. Fruit 0 0.3%

_.her_Palmacae _Fruit 04%  01%
Mymecvion sp. fruit 0 0.1%
unidentified itlems 3.0% 61.8%

Lemur f. fulvus was the only one of the ten sympatric prosimian species
occurring in the area to be seen feeding on the flowers of eucalyptus
trees, though some of the other species may use the plantations for wavel-
ling and resting (see also Poilack. 1975). This ability of the brown lemurs
to use new and unfamiliar food resources may contribute 1o the wide
distribution of this species in Madagascar.

Jorg U. Ganzhorn

Abt. Verhaltenphysiologie
Beim Kupferhammer §
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ifrois 1 isd d!‘ Fnal ¢ fou§ subspecies with
g, the fur of the male bemg completely blac[-:

and that of the fem
subspecies was described frofi a si :
ﬂawﬁ'on; by Gray in 1867. Sclater dés
nigerrir ts classification in the mac firlves taxon has been changed
many times since. despite the fact that very few museym specirmens exist
and none have been captured or sngh:,ed inthe s icé 1932, Bot imore
details on its classification the reader is refe: denders et al. (19§5\
In 1983 we found L. m. flavifrons in different forests in the Maroman-
dia region of northwest Madagascar. The first group {at least four in-

dividuals) was seen 20 km west of the main road berween Befotaka and
Maromundia along a small wrack 1o Analalava. It seems likely that L.
m. flavifrany oceurs throughout the peninsula east of Befotaka, Abour
15 km south of Maromandia we saw at Jeast 10 different groups. Although
exact group sizes could not be ascertained. we estimated that they con-
tainéd between six and 10 individuals, an average size similar to L. .
macacy or L. filvus sspp.

The northern limit of the favifrons range is the Andranomalazu. an
important river flowing through Maromandia, We found several in-
dividuals of L. m. macaco (two males and two females. all separately)
in two differcnt forests 3 km north of the river. In the area surrounding
Befotaka there is no forest left and we believe thac L. m. flavifrons does
net-oeceue- south-of-this- area-—The-eastern limit to-its -range -remains
unknown due to logistic difficulties in exploring that region. L. . fiefvus
occurs-around Antsohiby and we saw it in forests along the main road
to Benlanuna. an area which is likely 1o be near the northern limit of
this subspecies’ range.
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Fig. 36: A pair of Sclater’s lemurs, showing their pronounced sexual dimor-
phism in eoloration, The all-black male is on the left and the red-orange and
white femaie on the right {photo courtesy of the author),

L. m. Hlavifrons is one of the nine parapatric subspecies of the taxon
macuco-fihvus. It is, however. the only subspecies that does not occur
in u protected park or reserve and it is threntened by hunting. tropping -
and especially forest destruction within its range. If no protective
mensures are taken soon. Sclater's lemur could become extinct,

[n order to breed the animals- in captivity we captured several in-
dividuals in July 1984, Two males and one female are being maintained
at the Parc de Tsimbazaza in Tunanarive and two pairs are presenty
at the primate Facility at the Faculté de Médecine in Strasbourg, France.
It is hoped that reproduction by these animals will help ensure the sur-
vival of this subspecies in captivity.

Ludo Koenders
Yves Rumpler
B. Brun
Institut d°Embryologie
_ Faculté de Médecine
v - Strasbourg. France
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Suni‘mary of Primate Conservation
Problems in the Vientawai Islands,

Indoiiesia

The Mefituwai Islands, 85135 Rt o7 Lhe west goast of Sumatea, s
donesia, are home (o the follosing Tour eadenie species il subspudies
of primates: Klus's gihbon e Hyiviutes kossii, Fig. 3710 the pig-tailud
languir or simakobu ¢ Nesalis [Siniis centeodor, Fig, 3500 the Mentuswai
langur | Presbyiis porentzianil. and the Mentuwal prg-tulal macague
(Macace HemesiH JRIgensis).

Erom northwest to southeast, the Tour isfamds in tie Mentuw ai chin
are Siberut. Sipuru. North Pagai. and South Pagai (Fig. M Al fowr

species 0f Mentawad primates veeur on guh istund. The total ares of

these Bblunds is 7000 km?, distrbuted as follows: Siberut 4480 k=,
Sipora 8435 km?, Narth & South Pagai [.675 km-.

Biologically. Siberut is the hest Anown of the Mentas ais. It has the
spursest humin populution. 4 persens per hins, compared to 9ekm? in

S

-

B

Fig, 37: Juvenile Kloss™s gihhoo (Hviohutes kloesiih from the iskand of Siberut
tphoto hy R, Tenazu,

Siporu and the Pugins. 1 probubhy als) has the Targosi primate pupula-
tions, There is finthe sutaivie promate habiat leitio Sipera cFenazi, pers.
b, 1. and the Pagas hus e ot been adequistely suin eved, Conseguent-
v the presa repor Jdewls smafoly witeSiberot. The primare popudi-
tions of Siberut hate heen sstimated as 30000 Kiosa ™ gibhons. 46.000
Mentwai lungurs, 19,000 pig-tailed Lingurs, wd 39,0000 Mentawag
macagues CWerid Wikilife Fund. 19501

The st Feeait Aceuunt ol comservation conditivns i e Meakawais
is i 0 World Wildlite Fund seport by Mitchell (19820 This report up-
dutes WWE S (950 report —Saving Siberue.” To our hnowhedge. oo

WWF representitives o foreien researchers luve worked in Mentuwai
~inge Mitchell lert,

Fig. 38: Immature pig-tailed langur vr simakobu (Nasalis [Simias} concolor)
from North Popai Island tphdtm hy R. Tenazu).

Sixty-three perceat of Stherut is ~ll undisturbed forest. The bulunce
i disturbed W van g degres by surdens, seithements. commerciab oy
ging. and votmmerciid s esling of raean {Michell, (9820 Commer-
cial logging expunded in Siberut fnehe eurly F970°~. then declined 1o
a halt in the eariy 1980« The dedding was, reported]y. due o Tack of
profits and diffuities anpesed by rainfall, terrain, and ~ani conditions.
Tirber.yxputted ffom siem dectined from 8400000 in 1977 w0 62,000
m i 1978, RO m®in faTY 2400 mE B E9R0L and none in 981
sviitehell. 1983, Thuss unless conditions have chunged sinee 1982, com-
61l Jogitag currenitdy s not a thidat w Siberu~ wildiife,
Fooke 0 ruttan. ouman sod rotm. aré harsested by, Sibert
for satle 1o cunedssionaires, who expiift it W Sumatrt. Manuu
i caf it ¥ idter lengthis w b sold, ang the thinnge @fan is coiled
and sold by weiitht, Berween 1977 wuld 1982: 9. 3 millipd merérs GF maniu
and 780 metric fans of rofea were exportid o Siberut Michell, 19821
Because rattan [Puits are imporiant i the diets df Fibbion, mucuques
und perhyps the uther primies 1 Mentail, caingiited farge-scale hurvest
of ratad could be Jetrmmental o priniatés, :

The men of Siberur hunt all fodr species ol primatés tor foud with
bows und, puisenud arrims 1 Figa. A0-41 ) and probubly have dose so
sincg they first populatdd Siherut w ledit three millineu ago Tenuaza &
Tilson, [9851. The aiudits ot the primates W withstand this traditional
hunting will deterorate rapwily with groweh of the peaukittion ur buamers
in Siberut, or with Gnrvduction of modern seipons.

As paart of s ransagraben progron. wcheip refiae asrerowding
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Fig, 39: M’ap showlng th locatidri of the islands In the Mentpwal chain off
the western coast of Stumatra (map courtesy of the a,qthur)

in Java. indonesia plans to move people from .Fava to Mentawm. Thls
would involve clearing forests for farming, and constructing roads and
airstrips in the islands. The plan as it stood in 1982 was first to move
1,000 **heads of families'’ to Sipora. then later. in a second phase o
move some to Siberut. If this plan were implemented, the clearing of
forests to make farmlands would pose a serious threat to wildlife.

In October 1976. 4 6.300 ha game sanciuary. Teitei Batti. was
established in central Siberut by the Indonesian Ministry of Agriculture.
WWF proposed in 1979 that this be expanded to a 50.000 ha strictly

F:g. 40: Three hunters in southeast Siberut return ?rom the forest with a
pig-talled langur (hunter in front) and a Kloss's gibbon (hunter at the rear)
* (photo by R. Tenaza),

..

_ W
e ....,..,n ES \

Flg. 41: Hunters butchering a fernale Kloss’s gibbon shot in southeﬂstern
Siberut (photo by R. Tenazal,

protected core arex with extensions totalling another 100.000 ha in which
wraditional uses would be allowed. Although the WWF proposal was
not followed precisaly. in December 1979 the Ministry of Agriculture
did axtend the original 6.300 ha game sanctuary by an additional 50.000
ha. In lahds designated in [ndonesia as game sanctuaries (suaka
margesatwa), the tlora, fauna, and habitat may be strictly protected. or
traditional uses and commercinl uses may both be atlowed (Mitchell.
19821,

Primate populations in the Pagai [slands have not been surveyed. It
is possible that they may be as dense or denser than primate populations
in Siberut (Tenaza, pers. obs.) because the human population in Pagai
is concentrated in villages along the coast. with little utitization of in-
land areas (in Siberut, by contrast. the populativn is more evenly
distribuled over the whole istand). and because the men of Pagai hunt
léss than those in Siberut. protein being more readily available from other
sources in Pagai than in Siberut.

To determine requirements for effective conservation of primates in
the Mentawai [slands. on-site evaluation of the foilowing is required:
I. Status of primate populations and habitat in the Pagai [slands.

2. Stars and nature of any plans to trdnangate people to Mentawai
from other areas.

3. Impact of the commereial rattan harvest on primates.

4, Status of management plan implementation on Siberut.

5, Status of the regional development plan for the Menrawai Islands.
as proposed by the West Sumatra provincidl government in covpera-
tion with the government of West Germany.

Richard Tenaza
Departinent of Biology

_ University of the Pacific
Stockion, Calitornia 95211

Arthur Mitchell
Department of Anthropology
" Yale University
Box 2114
\ Neiv Haven., Connecticut 06250
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~ © NEWS FROM CAPTIVITY

Status of the Cotton-top Tdmarin
(Saguinus oedipus) in Captivity

The conservation of the endangered couon-top (Sugitiiiis nediptis. Fig.
42) presents unigue problems and opportunitics due to the combined in-
terests of conservation biologists. 2008 and biomedical researchers in
this species. :

No retiable estimates of the wild population cxist but there i5 no gues-
tion that the species is critically endangered. . wedipus ways pluced on
the Colombian endangered species list in 572, Appendix [ uf CITES
in 1973, and the U.S. endangered species listin 1976 (Mitermeier and
Coimbra-Fitho. 1983). S. eedipus has a geographic range limitied to
a small area of northwestern Colombiu and the wild population hus been
placed in a precarious state by deforestation within its range and exten-
sive exportations, Neyman (1978) estimated that up to 705 of the forest
in the species’ runge had been repluced with pasture and farmlund hy
1966 and much of the remaining habitat consisted of patches oo smatl
1o maintain a tamarin population. In addition, it is estimated that 30.000
~ 30,000 S. oedipus were exported from Colombia. primarily for research
usc. in the 1960°s and carly 1970°s {Hernandez-Camacho und Cooper,
19761. _ ’

Cotton-top tamarins have been and continue 1o be a popular species
for zoo exhibition, however, the majority of §. vedipuy in captivity are
in reseurch cotonies. Initiafly. use of §. vedipus in biomedical research
was related to its casy availability and low costs tGengozian, 1969 Mit-
termeier and Coimbra-Filho. 1983). General use of the specivs in areas
«of research in which callitrichids are commonly used (viral uncology.
immunology. infectious disease. repreductive physiology) was curtailed
in 1976. However. two areas of research have been identitied in which
$. pedipus provides a unique model. the study of Epstein-Barr virus-
induced lymphoproliferative diseases ( Hanto. er of., 1985) and spon-
neousty oceurring colon cancer (Lushbaugh. er of., 1978: Chalifoux
and Bronson. 1981).

With a combined interest in the biomedicul use of this species and
its conservation. Oak Ridge Associated Universities IORAU) has initiat-
od efforts to assess the satus of the S. vedipus captive population. As
the First step in this process. we have begun compiling an S. vedipus
studbook and have petitioned the American Association af Zoological
Parks and Aguariums for recognition of the studbook. In addition, for-
mation of & speies survival plan, involving both zoo and research col-
onies is being pursued.

Table 1: Sucvival of S. cedipus Born in ORALU Colony
% Survival to One Year of Age:
Year of Total Births of Live-Births
1976 3.4 -
1977 4.2 -
1978 36.4 -
1979 16.0 31.0
1980 47.0 35.0
1981 45.0 60.0
1982 17.0 61.0
1983 340 67.0
1984 8.0 79.0 |
1985 3.0 73.0 !
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The pubiished mlormagion o al presant and preliminary stud-
Pk reports suguest Ut Soendivis could b Sustanned in capivit in-
definitely s a genencally diverse popuidtion it property ounaged. The
populzion is farge. estintited e eiween Ly - L0 aninls. Ap-
PrOXIMAl” 307 ol these atiinials e in 2o ard T i research el
omies: approsimately 33 are i North Americ and 207 in Europe
and Britain, The studbook mforimagon indicates that tramsrers and houns
Between research colonies and zoos in Europe arenot umnconuin, ORAU
muaintnins the lurgest cobony of 8 oeedips, approcimatels 260 anbmals,
Withie the ORALU colony . 202 ot the aumals are wild-caught tim-
ported beiw een 1970« 19761 tive coborr -orn population - represents
approsimately 43 diflerent funder lines. The inloration on the rest
of the 8. nedipmes population s net st heen anulyzed w Jderermine
whether the entire populutivn i~ eyually as diverse, )

Purticubarhy promising fur the fusure s the fact that captive reprodug-
tive perfirmanee has improved consistenthy eser the lastsen years, The

Flg. 42: A vaptive female

entinn-tup tamarin (Saguines vedipus) with o
of ber intunts at the Marmoses Rescurch Center. Ouk Ridee Assocluted
Universities 1photi courtesy of the athoers,



figures presented in Table | on reproduction in the ORAU colony reflect
this trend. and reports on other large callitrichid colonies also indicate
improved reproductive performance. In reports on captive reproductive
performance prior to 1978, infant survival to one year was frequentdy
less than 35% of live births {Gengoziun. er «f., 1978: Hampton er al.,
1978). However. more recent reports (Brand. 1981: Kirkwood. er al.
1983 Snowdon. er al., in press: Tardif. er al.. 1984a) indicate that
55-70% of live-born infants survive to weaning. For 1985, 73% of the
live-born young in the ORAU colony survived to weaning {see Tabie
1). More importantly. successful reproduction by captive-born animals
is reported from a number of research colonies and zoos (Kirkwood,
Cetal,, 1983; Snowdon. ¢r af., in press: Tardif, er al., 1984a,b). Table
2 contrasts the reproductive performance of wild-caught and caprive-
born puirs at ORAU. Our successtul captive-born breeding population
includes three second-generation females and two second- generation
males (animals with at least one captive-born parent). The improvement
in breeding of captive-born S. oedipus is generally believed to be due
10 increased understanding of the importance of social experience in
tamarins. particularly early experience with infants.

Table 2: Comparison of Reproductive Performance of
Wild-Caught and Captive-Born Matings.

% Survival to One Year of Age
for Live-Born Offspring oft

Year Wild-Csught Pairs Captive-Born Pairs
1980-81 60.1 0.0
(47178 - . ©/n
1982-83 83.3 43.5
(20/24) (10/23)
1984-85 727 60.0
(8/11)

{1220

Problems do remain. While survival of livésborh infants has improved
dramaticaily. high abartion and stilibirth rétes (10:30%) continue to be
a problem in many colonies. Some zoos have gxpressed difficulties in
finding new mates. especially females. It is likely that certain founder
lines will be heavily represented. The. tmpact of over-representation of
certain lines is difficult to asgess at présent. with a large percentage of
the breeding population still composed of wild-caught animals. However,
with a large. relatively diverse population. this over-representation should
not be a limiting factat. No difficulties are evident which cannot be over-
come if ull concerned work together to maintain a genefically diverse
population. '

Suzette D. Tardif

Matmoset Research Center

Qik Ridge Associated Universities
Odk Ridge. Tennessee 37831

Ackiig letlgernents S .

Support e bieeding progr.xm and: husbandry reseurch involving
Sugumus oé pu: at ORAU g provided by NCI Cuntract No.
1-CP-21004. Oak R:dae Associated Usiiversities Carpdration. NIH grant
1-RR-02022-07,.and an award from the National Foundarmn for Ilems
" and Colitis.
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The Brazilian National Primate Center

World wide concern over the threat of tropical forest destruction to
non-human primate populations resulted in a series of meetings between
the Pan American Health Organization und the appropriate government
departments of Peru. Colombia and Brazil. The aim of these meetings
was to develop captive breeding centers and other conservation measures
to ensure the continued availability of primate species important to bio-
medical research. By directive of the Brazilian Health Minister, Dr. Paulo
de Almeida Machado. the Centro Nucional de Primatas was created on
March 20, 1978. Responsibility for its development was assigned to the
Fundagio Servicos de Saude Publica (FSESP). a depariment of the Health
Ministry.

The primary objective of the center is the controlled breeding of all
non-human primate species required for national bio-medical research
projects. Secondary objectives include, the breeding of species which
have not yet been screened as models for research and those which are
endangered. Agreements exist with national universities and other
Brazitian institutions for cooperation in general primatological research.
Funds for the development of the center are provided by the Health
Ministry. channelled through the Fundhgio SESP.

The center is located approximately 13 km from the city ot Belém.
the capital of the state of Pard in northern Brozil. south of the Amazon
river. The site encompasses 25 hectares and is approached by a private
road off BR-316. Plans provide for 12 breeding rooms. 3 quarantine
rooms. a site workshop, an administrative office block, and an animal
clinic with surgical facilities (Figs. 43-16), To date the following buildings
are completed and operational:

One quarantine room, 14 x 8 m. housing 30 individual suspended wire
cages. The sides and one end of the building are of wooden framed panels



Figs, 43-46: (upper fefty Quarantine and callitrichid breediny facilities at the National Primate Center, Belém, (upper right) Cebid breeding facllity. tlower

left) Calticebus muluch ssp. colony. (fower right) [nterior of a callitrichid breeding facility, containing 30 enciosures (photos courtesy of the author).

of nvion fly sereen netting above a L 'm high brick wall, The vther end
iss afl brick enclosing u-terdin fijiod preparation uréa withstuinless
steal sink units: a staff bathiromiy i food store ineluding u large
refrigenitor. ceE : .
Three broeding roctits, euch 48 & 1dan, with u foud preparation afei.
food store, aftie niull lnbororyclinie and staff buthroony, The sides
uf the_":'un' jak yidrter arg of fly sereen above g 1-m Hrick wall and are

inclined 30° fropi the-vertiepl. This. plus the aciiths s

w hoors
e b

uf the buildings, ensures that ull cages have at least a fe
exposuife to difect sunlight; This was considered desiribl
the high levels of ¥ n requifed Tor the-health
primates. Twao gt thi Fooms designed for group bre
provide 12 breeding pens (8 X ks high have brick
weldéd mesh wirg front backs uiid h o these i divided cen-
raily by wiréiesh with a dgor throuh whivh the aniritls edn’ pass.
<o that cach half can be used sepaiiely, thus tifle the numbér of
cages uvailuble. The pens are Furnished with a gilvanized mesh plac-
form 3 < (1.5 m wide set 2 m high on the dividing wulls and o securely
fixed series obf 5 10 em digmeter natural wood perches at various
heights. The third soom is desimed w agcommuodate callitrichids and
puir bunded species such s Ao and Cuflicebys, Wt provides 48 cages
% 3% 25 nu and two double size vages for amily groups. The dividing
walls wre brick and the front, dack. top and floor are of welded mesh
wire. The floors are suspended 60 e abuve the conurete floor uf the
building. A smull wooden nust bax is provided in euch cage. the wood
being treated with marine varaish. making it impervious to Muids. The
perches are of maural deburked cree hrunches.

The basie dict for all species is whole graw dee mixed with recon-
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stituted whole milk powder. a little sugar. and 4 locally available peilet-
ted dog diet 127 % animul protein). This diet is fed to all animals For

_ the first meat of the day. In the afternoon. they. receive a selection of

fruits und vegetables including banuna, pupayd. carrot and pumpkin. ln
addition to this. Alfonarra are given a selectivn of naiural tree folinge.
Three times weekly all species receive 4 portion of hurd boiled egg and
on alternate days the callitrichids ure given newborn mice. Complete
vitamin supplements are given twice weekly in the drinking water. This
diet appears to be satisfacrory for all species — we huve very few heulth
problems und most species huve bred. The vost for each animal per month
does not excesd $3.00 LS.

All newly trapped antmals are quarantined individually fora minumum
of three weeks. During this period fecal samples are taken and exam-
ined for parasites. All infected animals. the vast majority. are dosed with
an oral suspension of Mebendazole and Tiabendezole (Helmidrax —
Quimica Haller Ltda) at 10 duy intervals. At the behest of the associated
Evandro Chagas [nstitute and the-Wellcome Parasitology Unit. blood
samples and skin biopsies are also taken. the latter 1 detech Leishmuniv
infection. Xeno diagnosis. using live Rhodyfus bugs. is also performed
on many animals 10 Jetect infection with Trvpanasoma crizi 1Chagas
Diseased. Dingnosed disease conditions ure aiven appropriate veterinary
-reatment. but blunket dosing with antibiotivs is not conducted. When
\ne animals are considered tit, they are fightly anuesthetised with Ketalar,
weighed and fited with a light chain collar carrving either a light
aumbered Jise or a svstem of colored plastic beads coded 10 indicate
both sex und number of the animal, They are then transferred to the
hreeding rooms and incorpurated into 2 breeding group. A register is
kept of all aninials received and individual caeds prepared for each animal.

NE— - . 4]
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trapped. by pur own personnel under license from the Tnstitito Bragilir

provldmg. darta of origin. hualth and veterinary treatment breed:ng and

i speciés of which all but one:
Brazil. Beitween March. 1980 to Seprenibers

984, breédmz s;ock wil

de Desenvolvimento Florestal (IBDF). the Brazilian government depan
ment responsible for rgunaL conservation, Curreatly, we are receiving
relatively large numbefs of primates résciled from the area floaded by

damming the Tocantins river at Tucuruf, a large scale hydroelectrie proj-
_ eet. The bulk of the stock is made up of Cebus apella, Alouditil belzebil

(Fig. 47V, Suimiri sciureus, Caﬂm‘m\:Ium:emhfer (Fig. 48) and Callithrix
argentitg, Smaller numbers of Alonatra senfendus, C'J'uropores satands,
Cebus albifrons. La gorh
moloch, Catlithrix jacchus, Culfi
§.midas niger, Cebuelld gy

maintained. In-the list'of sp _
will be noticed that pregise tixong {fiédtion of some species has
been omitted. With the exceptiori of the, Cillitrichidae for which we have
a copy of Dr. Philip Hershkovitz moriograph. we lack adequaté de«cnp-
tive liteyitiire for positive identification in'some coses even to the species
level and in others to subspecies. In view of this uncertainty, it was
conandered desirable 1o list only the genera or nominate specific
ficlaure. The bulk of the 150 births recorded to date are callitrichids:
pamcularlv C.hupiteralifer (67) with lesser numbers of C.argentata (20).,
S.midas (18). Cebus upella (1T) and Cercopithecus aethiops (9). Tt should
be noted that this number does includes stili births and neonata! deaths.
but that the great majority have survived and second. generation
C.humeralifer are being successfully reared, A number of other species
are already multiparous. All species of which we have sufficient numbers
are maintained in normal social groupings and all voung are parent reared,
except in cases where the mother has died. Young callitrichids are left
with their parents past the birth of slbhngs and uitil these reach a
minimum age of three months.

The center operates under the local direction of Dr. Jose Augusio P.
C. Muniz, DVM. who is assisted by a second-veterinarian. Dr. Marcos
Aurelio F. Malacco. The remainder of the swaff consists of 1 laboratory
technician. armificer, secretarv and nine animal technicians. Technical
advice to the center has been provided intermittently by W.R. Kingston.
contracted under arrangements with the Pan American Health Organiza-
tion.

Future plany call for a fourth breeding room. designed 1o accommodate
112 suspended cages for callitrichids,

Dr. Jose Augusto P.C. Muniz
William R. Kingston

Centro Nacional de Primatas
Caixa Postal 161

Belém 66.000. Pard

Brazil

illaret, Suguisitis inidas midas.

v logotricha, Are!e; spi. Alonus sp.. Callicebiis -

ithecits aer!nof\ are also .
Aintained in the Eiter. it

Fig. 47: Alovatta b, befzebnd at the Belém Primute Center. This individuai
is nne of 4 number rescued foflowing the Rooding cased by the Toeuru
hydroelectric projeci (phote by R. AL Mittermieier).

N
Flg. 48; The Nutivnul Primute Center ut Belém maintains u breeding colomy
of Callithrix h. humeralifer. the ouly one Koown ot present 1phota by R, AL
Mittermeiers.
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ARTICLES

Central and South America

Some Aspects of the Conservation of
" Non-human Primates in Colombia

Colombia is situuted in the intertropicat zone in northwestern South
America and covers 1.141.704 km? (excluding the archipelago of San
Andres and Providencia and the [sland of Matpelo). The Cordillera of
the Andes in Colombia is divided into three ranges: the Eastern Cor-
diliera. the Centrat Cordillera and the Western Cordiltera, On the Car-
ribeun coast is found the isolated Massif of the Sierra Nevuda de Sunta
Marta where the highest elevations in the country are attained (Chundia
or Cristobal Colén Peak. 5780 m). Parailel to the Pacific coast to the
notth of the Baudd River is the Serrania de Baudé and to the north of
this range the Serrania of Darién forms the the border with Panama.
To the east uf the Cordillera of the Andes lies the Serrania de La
Macurena, which reaches more than 2500 m. In the eastern part of the
country there are numerous mesas and hills related to the Guyvana tepuis
formutions. These™ire located principally between the Guaviare (to the
north) und Caquetd Rivers (to the south). The watershed of the Orinoco
River (Orinoquia) is located east of the continental divide tlivertiun
chmtrfum'of. the Eastern Cordillera of the Andes). South of this is the
watershed of the Amazon River (Amazonia) and 10 the west of these
watersheds are the watersheds of the Catatumbo. Rancheria or Calan-
cala, Magdalena-Cauca. Sind and Atrato Rivers. all of which druin into
~ the Carribeun Sea. Finatly. aumerous rivers drain into the Pacific Ocean
stich as the Bawdd. San Juan. Dagua. Cajumbre. Yurumangur. Naya.
Micay . Patfa. Mira. ete. { Fig. 1). Many different climates are associated
with this diverse geography su that the average annual isotherm is
272.38°C on the Carribean coast and 26°-27°C in the interior of the
country. The altitudinal thermogradient varies {ocally (ca. 0.34-0.66°
C/100ny) and the limit of perpetual snows is found on the average at
about 4800 m. The average annual rainfall varies from 150 mm (San
Jusé de Bahia Honda. Guajirat to | 1.600 mm in the lowtands of the vallev
of the San Juan River. Chocd. The total area occupied by euch district
altitudinal tevel iy shown in Table 1.

The non-human primates in Colombia have a notable amplitude with
respect to their altirudinal distribution, since two_species. dfoudita
seniculus and Aotus lemurings are found from sea level o 3200 m in
cloud forest, Table 2 shows altitudinai limits of Colombian species and
the corresponding annual isotherms: these were calculated based on
metcorological data for weather stations situated within the species’ range
or from areas which were indicative of the regional thermogradient.
Altirudinal limits in some cases indicate maximal elevations locally
reached within the country. which do not take into account data for other
countries. One may suppose that the upper altitudinal limits may be higher
for some species. For eight species found only to the base uf the Eastern
Cordillera of the Andes, the limit has been considered 500 m (the uverage
elevation at which tne steep slopes of the Andes begin) und it i not im-
probable that this limit could be found up to 1000 m or perhaps bigher
in the case of those species whose area of distribution reaches the An-
deun stopes or in the Sierra of La Macarena.

The thermic tolerance was calculated as the difference between the
annual isotherms for the altitudinal limits of distribution: and. although
future resenrch could increase or otherwise modify the obtained values.
it is evident that the species can be classitied on the basis of this criterion
iNto TWo groups:

(1} Stenothermal species: with a thermic tolerance less than 10°C.
This group includes all the species of the Callithricidae as well as
Callimico. Saimiri, Aones (2 species), Caflicebus, Pitheciu, and Cucajeo,

(2) Eurvthermal Species: with a thermic tolerance above 10°C. This
group includes one species of Jows, and Alowarra. Cebus, Lagothrix.
and Arefes. Judging by the ecological information avaituble with respect
to Alowarta palliuta in Central America, this species belongs to the sec-
ond group. [t should be noted that all of the species of the two groups
huve distributions in the lowlands.

The difference between these groups is related to body weight. In ¢f-
feet. with the exception of dernes lemuerinus, all of the eurvthermal species
have weitghts on the order of 3 kg ar more: species of greater size clear-
ly pussess u greater altitudinal tolerance and can be found above 1500
m (body weights correspond to specimens in the collection of IN-
DERENA). Based on the data presented in Table 2 we found that the

Table L. Altitudinal Thermic Levels in Colombia (Excluding the Archipelago of Sun Andres and Providencial.
Thermie Level Annual fsotherms Area (km?) Syaonym
HOU o vnreiie 2420 923.866.23 ... **tierra coliente”’
130.92% L. tropical zone taet, pluriy
Temperae . ...ovveeervines 18-24°C o O3 o “tierra templada ™ i
19.67%) subtropical zone tawct. pluri)
: - premontane zone {Holdridge),
Cold .ovioivi i 12-18°C e TITH6TS tierra fria” !
Y. 38:1 5.5 T temperate zone (auct.)
lower montane zone {Holdridge)
Subpuramo ... 6-12°C AP I5. 1.1+ 1 . subulpine zone (quct.)
2T e montarte zone (Holdridge)
Parmmo ... eiiieiaan 1.5-6°C .o ie e TS e alpine zone (atcr.)
O7TFY e subalpine and ulpine zones 1 Holdridge)
Perpetuad Snow ... LS e Ta.00
10.006% )
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Tabie 2: Estimated Thermic Tolerances and Body Weight of Colombian Primutes (see text),

Species Calculated Thermic Limits Thermic  Male Body Weight Female Body Weight  Average Weight
Altitudinal {annunl isothérms)  tolerance gry g (both sexes)
Limits
Cebuelle pyymuea .......... ¢, 80-300 m ..23.9 - 26.4°C .....25°C ..... 90 (N=1) ......... (83.3, 120: N=2} ....100.1
106.6
Saguimes nigricollis ......... ca. 30-300 m ..23.9 - 26.4°C .....2.5°C ..... (425, 300 N=2y .. 4T (N=1} .. ....... 4635.0
462.5
Saguinus frscicollis ..o ... ca, 80-500 m ..23.9 - 26.4°C ... .25°%C ... (385-562: Nad) ,...(333-53d: N=4) ...... 461.7
61,7 £ 184 ... ... 461.7 £ 223
Sugwinus - inustes .o ca, 100-300 m 24 - 264°C ., ... 340 L. 670 (N=1) ........ 803 (N=D .......... 736.5
- Saguints leHoOPHS « oo vrve o ke 25-1500.m - 20.4-- 28.5%C .. 8.0°C L. (456-532 N=D) L (435-525. N=2) .= 4870
4940 ... 490.0 ‘
Suguinus cedipus ... ... ed. 0-1500 m ..21.6 - 28°C ....... 64°C ... (458-490: N=1} ... 1466-579: N=3» ...... 489.8
- 40 505.6 £ 36.7
Callimivo yoelelii ........... ca. 100-300 m- 23.8 - 26.2°C ., ...34%C ... .o 630 {N=1) ......c... 630.0
Sufmiri sciwrens ... ..o ca. 80-1500 m  21.0 - 264°C .. ... 54°C ..., (835-1380: N=9) ...(595-1148: N=3) ..... 970.4
1082.0 = 84.1 ..... $58.8 + 106
Aotus lenmrinns oL 03200 m ..... 9.5 -~ 28.5°C ...... F9.0°C ... .(608-1150: N=T) ...(578-1050: N=6) ..... 889.8
920.7 + 749 ...... §59.0 + 87.6
Aoty brumbacki ... 400-1543 m ...19.4 - 26.0°C ..... 6.6°C ..... I sexmot .......... 453 IN=1} .......... 663
i : noted - 875
Aotus vociferans oo cit. 80-500 m ,.23.9 - 264°C 25C L. {56B-8300: N=d) . ovvninnniniiineans 697.5
. 697.3 + 24.0
Callicebus molach ..........280-300 m 15.5 - 268°C ..... 1.3°C
Cullivebus torquatus ... ..... 80-500 m .....23.9 - 264°C 2.5C ... (1232.1722; N=5) ..(1030-1360: N=% ....1377.9
1490.8 £ 77.6 ..... 1265.1 = 54.3
Pithecia hirsmea ... ... .. B0-500 m .....33.9 - 364°C 25 ... {2106-3000; N=4) .. 2101 (N=1 .........2281.23
o 1615 = 104.2
Cuacajao melunovephalus . .. .. cn. $00-300 m .ca. M- 25°C ... ca. 1.0°C
Alouarta palliara .. ......... ce. 0-1400 m ..18.2 - 27.6°C ..... 9.4°C ... .. (6000-8000: N=3) .. .. ..oviiviiinianennn 6600.0
6600 + 367.4
Alaum@ senfettus ... 0-3200m L, 9.5 - 28.5%C ...... 19.0°C ....15000-12500; N=8) .(4000-10000: N=9) ...6Y18.95
) 7540.3 + 884.9 ....6297.6 + 697.3
Cebus albifrons ............ 02000 m ..... 16 - 28.5°C ....... 12.5°C ....(2650-5055: N=%) ..(1750-5008: N=3) ....3077.9
' 34153 £ 279.6 ....2864.3 & 1072.1
Cebus vapucinus ... ..., 02100 m ..... 15.7 - 28.0°C ..... 12.3°C ....(3550-3708.9; N=3) 2500 (N=2) ......... 3071.9
3655.9 £ 52.9
Cebus apella .............. 80-2800 m ....12.5 - 27.9°C ..., 15.4°C ....(2870-4215: N=9) ..(2040-3000: N=5) ....3032.25
3737.5 & 197.2 ....2327.0 % 1829
Lagoriwic fagorricha ..., B0-3000 m ....11.3 - 264°C ..... 15.1°C ... .(7868-115300: N=2) . ... ..., 9684.0
9684.0
Areles panisens ... ... oL 02500 m ..... 13.3 - 28.3°C ..... 15.2°C ....{7875-8625: N=1} . .(7500-10500: N=7) ...8700.35
82500 .......iiu 9150.7 + 336

best empirical description of the relation between thermic tolerance and
the cube root of body weight is obtained by means of a biologarithmic
equation:

Log|pt = —0.632685 + [.35933 (logoP)
where ¢ = thermic tolerance
p = cube roat of body weight

The above equation is supported by a good correlation (r = 0.668.
P «0.01). which suggests that this relation should be investigated in
greater detail. It is worthwhile to note that. in all probability. the group

of species that has occupied the Andean slopes and other mountains had

their origin in low zones with humid, issmegathermic climates. Such
a relationship probably represents an ecophysiofogical adaptive syn-
drome. and it should be noted that in the tropandean region under isother-
mic conditions the thermic equability becomes elevated following
altitudinal thermogradients. and the mountainous areas occupied by non-
-human primates are influenced by the frequency of clouds. Thus, the
greatest thermic equability coincides approximately with the 14°C
isotherm. [n Colombia this isotherm is situated uround 2300-2600 m.
Above these elevations the thermic equability begins to decrease. Related
to this. there has not been a critical study of the geographical altitudinal
variability of the Ceboidea of Colombia such as. for example. variation
‘in texture. length and density of pelage in Alowarra, Aows, Cebus and
Lagorhrix. :
Table 3 shows the distribution uf the Colombian species according
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to the provinces of humidity (according to the Holdridge system). which
is defined by the guotient PEV/P (PEV = annual evapotranspiration
potential: P = mean annual precipitation). In Colombia the distribution
of Ceboidex is found from the semiarid provinee to the superhumid prov-
ince. All of the species are represented in the humid province (PEV/P
= 0.50-1.00) and perhumid province (PEV/P = 0.25-0.50). ten species
are also found in the superhumid province IPEV/P = 0.125-0.25). eteven
species extend into the subhumid province (PEV/P = 1.00-2.00). while
only three are found in the semiarid province (PEV/P = 2.00~.00.

The total areas of the humidity provinces in-Colombia are included
in Tuble 4. The absence of primate species in the perarid and arid prov-
inces is easily explained given the corresponding vegetation types. The
semiarid province. occupied by Alouatra senicufus, Cebus albifrons and
Cebus capucinus, also has favorable habitats for these species in
freatophytic forests or woody places with deficient drainage: and this
also includes halohelophytic forests (mangroyves) in the case of Alouar-
ta seniculus (Isla de Salamanca National Park and the region of the
Cienaga Grande de Santa Marta. Magdalena).

The subhumid province is found principally in the tropical thermic
zone but also is found as an enclave in the temperate and cold thermic
zones. The enclaves ol the cold zone correspond to low frutescent forests
which may be mixed with short grass or with succulents like Opuntia.
Agave sp.. or Fourcrea sp.. and frequently they correspond 1o
chasmocherophytic successions over ¢lay pan soils which do not pro- -
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Table 3: Distribution of Known Species of Ceboiden in Colombiu. According to the Humidity Provinces of Holdridge.

Spevies Perarid Arid  Semlarid  Subhurmid " Humid Perhurmid Superhumid Total
Cebuella pygmdea ... ..., — e R R —_ e — X X — i 2
Sagtinus nigricollis ... ... o o —_ —_ —_ e e X X — e 2
Saguinus fuscicollis ... ... ool - - — e — i X oo X o Ty 2
SavieinUS THUSHIS 000 i e —_ i - — i I X ... X ... — i 2
Saguinus lencopus ... .. .0 e — e — .. — X X 00X X e 4
Saguinus vedipus ..o oo — e —_— — G X ... X X
Calfimicn goeldii ...« i —_ e — - e e X .0 X o - 2
Setimiiri SCMPEHS oo v e — e - - b b SRR o —_ s k)
Aots lemurinus ..o e — e ™ e X oo, . < O 4
Aoty brimbacki .o i i o s sriviTR s v v iidaE s ——r e iR e oA T X o3
Aots vociferans ... i — e e e —_ e b G P k!
Cullicebus molach .. ... ... 0 it —_- — e —  iieiiaaes X oo o —_ e 2
Cullicebits 10rquamts «.......ooov cveneviaenns _ . — — b S X .o X oo —_ e 3
Pithecia RIFsSWIa ... 0o i iieieeraniannas — e —_— — e — e X oinias X o — e 2
Cacajao melanocephalus ..o oo e - — e — X . X — e 2
Alouenta palliare ..o oo — - —_ e X ..o X X X e 4
Alonatea senfcrluy ... oo oo e — e - X b UL X oooia X e X h]
Cebus alhifrons ... ... o — — ) S X . X oo X oo — e 4
Cebus CAPUCINUG ..o v —_ e — .. \ G X oo X oo0X e X oo 5
Cebus apella ... o i —_ e — —_— i X oo X oo X X +
Leigothrix fagorricha ... ... ... ..o —_ e - —_ e — e X oovnX X 3
Ateles pamiseus ... ..o oo — i —_ — e X oo X oo X o X +
Table 4. Humidity Provinces in Colombia. According to Holdridge.
Humidity Climactic Thermic Area % of Continental
Province Climax Zone thkm?) Area in Country
Perurid and Hyperserophyiic-
Arid ” Xerophytic Hot 99835.5 0.87
Sermiarid _ + Subxerophytic- Hot and
Hygrotropuphytic temperate 6380.58 0.36
Subhumid Hygrotropophytic- Hot. temperate.
Subhygrophytic and cold 138.547.85 12.12
Humid Subhygrophytic Hot. temperate,
cold and
subpartmo 347.243.62 30.41
Perhurmid Hyyrophytic Hot, temperate. '
told. subparamo
and puramo 537.849.68 47,11
Superhumid Hygrophytic id. 101.725.37 8.91
Zone of Perpetual .
Snow and ce Chionophytic Snow and Ice 4.0 0.006

vide apprapriate habitats for the Ceboidea. There are also natural savan-
nas and open woods (vgr. of Curarella americana and Byrsonyma
crussifolia) which appear where conditioned by pronounced dry periods
and edaphic tactors (including alternohygric regimes with cyclic Nloods
in vast regions). In general. these savannas correspond to the sub-
xerophytic. although they may extend into vast sectors of the humid prov-
ince: and. because of the frequency of spontdneous or induced fires.
they might be considered as a pyrric climax. Freatic forests {**riparian”’
ot **gallery"* forests) occur in places with high freatic levels and in Orino-
quia conassociations af “fnoriche™ palm (Mauritia flexuosa} consinitue
a favorable habitat for species of Ceboidea in such forests.

The humid snd perhumid provinces occupy 77.42% of the area of
the country and. except for tocally restrictive conditions. they support
forests which are fundamentally peremnifolious, Since this vegetation
extends to altitudes of 3,000-3.800 m {with notable local variations) where
the upper fimit of the forest is found, the lemperature and elevation figure
among the principle restrictive factors in the-vertical distribution of
primate species.

The greatest concentration (22 species or 100%) of species is found
in the humid sefva (hygrophytic) of the hot thermic zone, followed by
the hygrophytic sefva (or transition between hygrophytic-subhygrophytic)
of the same zone { {8 species or 81.82%) and in hygrotropophytic sefvas
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(11 species or 50%). As noted before, the number of species decrenses
with altirude (see Table 3). Figure 2 shows 2. map of the density of primare
species throughout the country.

Of the 22 living species of Ceboidea known for Colombia to date.
seven are monotypic { Cebuella pygmuea, Saguinus inustus, S. leucopus.
Cullimico goeldii, Avtus brinbacki, A. vociferans. Pithecia hirsura) and
of these species. two are endemic (Saguinus leucopus' and Aotus brum-
backi). None of the 15 polytypic species is endemic and. of these. Cebus

Table 3. Number of Species of Ceboiden in Colombia per Thermic Zone
and Humidity Province. According to Holdridge.
Humidity Provipce
Perarid Arid Semiarid Subarid Humid Perhumid Superhumid

Thermic '
Zone "

Heot - - 3 1 2 18 +
Temperate - - - - 7 ? 7
Cold - - - - - 4 3
Subparamo - - - - - - )
Paramo - - - - - - -
Perpetual Snow

und lee - - - - - - -
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afbifrons has six subspecies (two of them endemic to Colombia, ¢f. Her-
nandez & Cooper, 1976). Ateles paniscus has four subspecies (one of
them endemic?). Callicebus torquaiis and Saguénus nigricollis each have
three subspecies (each an endemic subspecies). Saimiri sciureus has 1wo
subspecies {one endemic). Cebus capucines has one endemic subspecies,
Lagothrix lagotricha® has wo subspecies (one endemic). Callicebus
moloch has three subspecies (one endemic), dorus lemurinus® has two
or three subspecies {one endemic). and Saguinus fuscicollis and Saguinis
ovepidus each have two subspecies (vide antea). The rest of the existing
polytypic species in Colombia ( Cacajuo melanocephalus. ¢f. Hernandez
& Cooper. 1976. Cebus apella, Alouatta palliaza and Alouarta senictilus)
are each represented by one nonendemic subspecies.

The distribution of the &ndeimit 1a%a of the Cebdidea ICHIBMBIT Se&rs
to fit eight patterns or models.

Cebus capucings curtus Bangs. This is the only insular endemic and
is found only on Gorgona Island in the Pacific. The validity of this
subspecies needs to be verified. The origin of the population could be
explained by passive migration (accidental cross-oceanic) or rafting from
the litoral region of the continent. which is only 32 km away; or the
distribution might be due to a lowering of the sea level during a
Pleistocene glacial period. which would have diminished the sea bar-
rier to about 2-3 km. However. it is also possible that this species was
introduced to the island in the 16th or 17th centuries.

Ateles paniscus brunneus 1. E. Gray and Saguinus fewcopus Gunther,
The distribution of these taxa is essentially coincident. although there
are no data showing the presence of Arefes on the fluvial Island of
Mompds. perhaps due to recent extinction. The area of distribution of
these taxa suggests a possible origin in the humid Pleistocene refugium
Nechi. which has been postulated by Haffer (1969) and has also been
called the ~Magdalena River Refugium'* by Prance (1982). The former
existence of this refugium is supported by various criteria of Brown
(1982). Saguinus lencopus along with S. oedipus (sensu larn) are the
only known transandean Callitrichidae and they are closely related (Her-
shkovitz, 1977). Hershkovitz (1977} suggests a probable origin for
Saguinus in extreme southwestern Amazonas and from there an ancestor
would have migrated west of the Andes to northern Colombia. from
which was derived S. fencopus and S. oedipus. Areles paniscus brun-
neus is very similar 10 4. p. hvbridus, found on the eastern bank of the
tniddle and lower Magdalena River, the wartershed of the northern
Catatumbo of Venezuela and ast of the Andes in Arauca and Casanare.
Both subspecies are isolated. from each other by the Magdalena River
and the differentiation between them probably dates from the Upper
Pleistocene. )

Saguinus oedipus oedipus' {Linnaeus). The distribution of this species
extends from the left margin of the lower Cauca River and the lower
Magdalena River, westward to the right bank of the Atrato River and
the watershed of the Rio Sucio. West of the Rio Atrrato it is replaced
by S. 0. geoffroxi, which occupies a great part of the Department of
Choco and extends through Panama to the south of Costa Rica. The pat-
tern of distribution of 5. 0. cedipus suggests that this subspecies became
differentiated in a Pleistocene refuge in the upper valley of the Sind and
San Jorge Rivers. It seems probable that the urea of origin is situated
in the region of Urabd or more towards the southwest { less probabile).
since this zone has been a zone of secondary contact in various cases
for subspecies or semispecies of Chocoan origin (humid refugium of
the Chocd: Haffer. 1969: Prance. 1982) with carresponding taxa of a
more eastern origin (refuges of the upper Sinu-San Jorge or the Nechi)(see
Hatfer. 1969). An origin in the Nechf refuge is not probable. since that

refuge seems to have been the center of origin for Sagitimes lencopus.
and the two species are presently allopatric. separated by the lower Rio
Cauca.

The lower Rio Cauca remains a very important barrier for geographic
dispersal. Its course approximates the geologic fault of Romeral and to
the east it defines the floodabie plain which is fike an internal delta sinsated
to the south of the geologic fault of Chicagua. Both form arms of the
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Cauca. corresponding to an area which had intense processes of ;qu{.j..
sidence and sedimentation during the Quaternary (Martinez. 1981). Alsa,
the region of the upper valley of the Sind and San Jorge are centers of
endemism for certain groups of animals. All of the above seems to in-
dicate thar this region corresponds to a humid Pleistocene refuge,
separated by the Rio Cauca from the Nechi refugium,

Cebus albifrons maliiosus Ellior, This subspecies iy confined to the
northern and western slopes of the massif of the Sierra Nevada de Santa
Marta, Although Haffer (1969) dues not indicate a Pleistocene refuge
for this region. Prance (1982) recognizes it as the Santa Marta refuge
and Brown (1982) has presented some evidence in favor of the same.
Thus, Cebus o. malitiosus could be considered an endemic which had
its origin In thiy refuge; T e -

Actus brimbacki Hershkovitz (1983) and Callicebus mofoch arnas
J. E. Gray. The limits of distribution for A. brumbacki are insuffictent-
ly known. but they overlap in the hot zone with C. m. ornats. which
is found in the hot thermic zone of the Orinocan piedmont and in near-
by gallery forests from the Upia River to the north to the Ariari and
Gtiejar Rivers and the sefva at the base of the Serrania de La Macarena
to the right bank (locully) of the Guayabero River. This subspecies is
geographically completely isolated from the other subspecies of C.
moloch.

Aot brumbacki, like the rest of the Colombian species of the genus,
belongs to the group of taxa known us the *'gray-necked™ Ao
(** .. . entire side of neck including area behind and below ear. grayish
agoutt or brownish agouti like flank or outer side of arm: throat from
entirely grayish or brownish agouti to entirely orange or butf™): and
Hershkovitz (1983) considers it to be the most primitive of the genus.
The karyotype of this taxon is structurally similar to that of Adorues
vociferans. which is found more to the south in the Colombian.
Ecuaderian and Brazilian Aniazon. to the north of the Amazon River
and west of the Rio Negro.

Callicebus molach ornatus is closest to C. m. discolor in the Colom-
bian Amazon (south bank of the Guamues River. Putumayo and the
region of Leticia. Amazonas (Hernandez & Cooper. 1976) and the
Ecuadorian and Peruvian Amazonian-region. Vanzolini (1973} recognizes
2 humid Pleistocene refuge for the immediate region of Villavicencio
and Brown (1982) presents some evidence in favor of the Villavicencio
refuge. Caflicebus m. omarus probably originated there (Kinzey and Gen-
try. 1979: Kinzey, 1982). as well as dorus brimbacki.

Saimiri sciureus caguerensis 1. A, Allen. This subspecies lives in the
eastern piedmont of the Eastern Cordillera of the Andes und also is found
in a wide adjacent belt of habitat. The limits of this taxon to the north
and to the south are not clearly established. Its center of origin probably
was o humid Pleisiocene refuge in the above cited piedmont. possibly
the Villavicencio refuge or a refuge in the region of Florencia (Caquetd!.

Callicebus torguatus medemi Hershkovitz. This txon is known in the
region defined between the Caquetd and Putumayo Rivers from the pied-
mont to the region of La Chorrera. [gard-Parand River. Amazonas.
Kinzey (1982) supposes the origin to be a humid Pleistocene refuge of
Purtmayo. already recognized by Brown (1976) and supported with some
evidence by Brown (1982). The refuge was located in the Amazonizo
piedmont of the Eastern Cordillera in the Intendencia {i.e. *"staee™) af
Putumayo. i

Lagorthrix lagorricha higens ENliat. With its present pattern of distribu-
tion. it is difficult to postulate an area of origin for this taxon. It is possible
that it might have been the humid Pieistotene refuge of the Magdalens
(upper Magdalena} recognized by Brown (1976. 1982). Table § presents
a known list of Colombian primates and their status in the country, Figure
3 shows locations of protected areas in the country.

The information found in Table 6 makes it obvious that there are many
situations which require immediate action in order 1o guaraniee effec-
tive consideration for some of the species. For example. within Colom-
bia there are six species whose present areas of distribution do not in-
clude a park or reserve and two of these are endemic. Also, there are
other species of primates found within the limits of some parks and
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Table 6. List of Colombian Species and Their Status in the Country

Species Status

Type of Protection
in Colombia

Uncertain: scarce, very
localized and threatened

Callimico goeldii

Comman _in certain areas and capable of
. existing in jsolated patches of Forest near
s human sertléments
Saguinus inusties Unknowr and uncertain; but can exist
close to human habitations
..Rather_common. in. Amazonin. _
Not well known

Cebuella pygmaea

- Saguinus. fuscicollis
Saguinus nigricollis

Saguinus lencopus Endemic to Colombia. its habitat is

Endemic 1o Colombia and threatened
because of rapid deforestation

Not threatenigd at this time

Rather common and able 10 survwe
in‘degraded habitat

Some threatened popuiations fe.g., 4

Saguinus oedipus

Saguinus geaffroxf
Saimiri sciureus

Aotus spp.

Callicebus moloch
. but can survive in forest patches
Callicebus torguaries

localized)

Poorly known but with o

wide distribution throughout Amazonia
It is expected that this

Pithecia hirsua
Pithevia monachus

Putumayo rivers

Cucajao melanocephalus
easy to hunt. making it very vulnerable

Alouaita palliata
) endangered throughout much of its range
Afouatia seniculus -
hunting and deforestation

Cebus alhifrons
Atlantic coast, but in general not 1oo bad

- In some pans of the Curibbean coast it is
threatened due to deforestation

Cebus capucinis

Cebus apella

Lagothrix lagotricha
meat; L. {. lugens is endangered due to
. deforestation on the Andean slopes

Ateles paniscus One of the most endangered Columbian

tropical forest

disuppearing reserve due to deforestation:
a determination of its status is urgently needed

lemurinus griseimembray. The status of other
populations is unknown due to a lack of data
C..m. ornarits is threatenzd by deforestation,
C. 1. lugens is common in all of Amazonia and in

some parrs of the Orinoquia: the status of €. &
medemi s unknown (possibly scarce and very

species occurs between the the Caquetd and
Abundant in certain regions, but it is very
In part unknown: probably has disappeared or is

Has been exterminated in many areas due 1o

Probably threatened in parts of its range on the

Apparently plentiful throughout much of its range

One of the species most threatened by hunting for

species due to hunting and its need for virgin

Not protected in any

reserve: may be found in

Amacayacu National Park

Protected. found in Amacayacu National Park

Not protected in 2 reserve

..Protected in Amacayacu Marional Park - .
OF three subspecies only 5. a. nigricollis is prowected in
Amacavacu National Park
Not protecied in any reserve

Probably protected in Paramillo Nmional Park

and the Los Colorados Sanctuary

Protected in Los Katioy National Park

Protected in Amacayacu ond La Macarena Nacional Parks

" A. vociferans is protected in Amacayacu Nationul Park:

A. brumbacki is endemic to Colombia and has no

protection: A, lemurinus is protected in various reserves

“C. m. ornas is found in La Macarena National Park:

C. . discolor is not protected in a reserve

C. . lugens is protected in Tuparro and Amacayacu Mationul
Parks. but C. v. medemi has no protection

Possibly found in Amacayacu National Park

If it exists in Colombia it has no protection

This species has no proteciion in Colombia

Found in Los Katjos National Park and Las Orguideas and
Farallones National Parks

Found in Salamanca. Tayrona, Sierra' Nevada

de Santa Marta, Tame. Pisba. Cocuy, Tuparro. Amacayacu.
Cusva de las Guacharos, Purace, Orquideas, Los Katios.
Paramillo, La Macarena. Los Colorados. and Cienaga Grande de
Santa Marta National Parks

Protecied in E! Tuparro. Amacayacu, Tayrona.

and Sierra Mevdda de Santa Marta National Parks

Protected in Paramillo. Leos Katios, Orquideas.

Farallones, Munchique and Sanquianga Mational Parks. and on
Gorgona Island. which is likely to become 2 National Park
Protected in Purace. Cueva de los Guacharos, Picachos.
Tuparro. Amacayacu and Lu Macarena National Parks
Protected in Nevado de Huila. Purace, Cueva de

los Guacharos. Picachos, Chingaza (?). Pisba (7).

Tama, Cocuy, Amacayacu, and La Macarena National Parks
Protecied in Los Katios, Paramilla. La Macarena,

Cocuy, Los Picachos and Los Farallones Mational Parks

reserves, but special actions of INDERENA are needed for their con-
servation, since their situation s vulnerable. Saguinus o. cedipus, 2
primate in danger of extinction, is in this category, and unfortunately
there is no concrete information confirming its existence in Paramillo
Mational Park or in the Sanctuary of Los Colorades. It is urgent to do
exhaustive studies in order to determine the precise status of this taxon
in the above zones and in the rest of its former area of distribution.

Deforestation is one of the most serious threats to primate species in
Colombia. Fundamentally, the country’s economy is based on agricultural
activities. Population growth has tueled the demand for basic foodstuffs.
erosion, repeated burning, and harmful grazing and agricultural prac-
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tices. All these factors have contributeq to the steady advancement of
the so-called agricultural frontier. It should be noted that, according to
estimates of the Geographic Institute Augustin Codazzi (IGAC), only
18% of the surface of Colombia has soils suitable for agriculture, and
only about 5% can support extensively mechanized farming. Also. the
scarcity of alternative energy sources for the inhabitants of isolated areas
creates an unending demarid for fuelwood and charcoal for domestic uses.
This results in the gradual annual destruction of many relictual forests.

Another important cause of deforestation is the exploitation ot wood
for lumber. resulting in cut over areas which are not replanted. Such



afens do not uften permit advanced stages of secondary vegetation.
. Lumbering also contributes indirectly to colonization by providing ac-

cess to remate areas. The opening of new roads always encourages the
establishment of settlements. Consequently, vast aress that should be
protected or managed on a sustainable yield besis are destroyed in a short
time.

Ar this time. the narthern part of the country on the Carribean coast
und the valleys of the Cauca and Magdalena rivers (center of the coun-
try) are the zones most altered by deforestation and human impact. [n
the north there are only three blocks of virgin forest left: the upper valley
of the San Jorgé river {Cordoba). the Serrania de San Lucas (southeast
of Bolivar) and the masiff of the Sierra Nevada de Santa Marta: although
there -ulso-exists extensive forest west of the Atrato river-along the
Pangmanian border (Chocd).

Since the middle of the 1960's a great part of the original sefva in
the piedmont of the Depantments of Caquetd and Punumayo has been
cut following colonizition. Almost nothmg of the piedmont of the llanos
of Meta. Boyaca, Casanare dnd Arauca survives, and this=zone once
had a rich prifdie fauna. In the Chocé the briginal f6rest is still largely
intact, but future projections suggest that lumbering and mining will in-

crease in this area. Of an estimated 678.000 km? of original virgin forest

in the country, approximately only 364.000 km? remains. Almost half
of the country's forest has already been destroyed (NRC. 1980). the
extant forest being located in two principle regions. the Pacific coast
(especially Chocd) and Amazonas.

Colonization has also been responsible for forest destruction within
reserves and the national park system. The situation of the National Park
of La Macarena has gained worldwide fame for the richness of its tlora
and fauna. Equally impressive, however, is the destruction of more than
half of the park’s territory by colonists,

Although there are problems in maintaining the system of parks and
reserves as it presently exists, it is necessary to establish new reserves
‘in other parts of the country. In all of the Colombian Amazon there is
only one national park. Amacayaci. and this in the region which con-

tains the most extensive selva of the country. Immediate needs are. for
example. a reserve in the southwest part of the Intendencia of Putumayo
on the upper Guamues river, an area which contains the highest diver-
sity of primate species in the country (Fig. 2) and which probably forms
part of a Pleistocenic refugium in that area (Brown. 1982). On the up-
per Apaporis river (the border between the Department of Caquetd and
the Intendencia of Guaviare) there is a complex of mesas and inselberges
(especially the Sierra of Chiribiquete) which are importzant for endemic
forms of plants. Since this region is very poorly known, it is thought
that there may be endemic forms of fauna as well, A national park in
this region. would be appropriate. On the lower Apaporis river there is
a transitional zone between the Amazon valley and the Guyana shield
that probably contains some endemic species. This region is also home
to at least nine species of primates. These are only three examples of
zones which are important enough to be declared national parks and which
are in fact being studied for that eventuality. Without such areas the ef-
forts of the Colombian government and of INDERENA cannot effec-
tively conserve the county's primate species, nor its other flors and fauna.

Jorge Hernandez Camacho
INDERENA
Bogotd. Colombia

Thomas R. Defler
University of Los Andes
Bogotd. Colombia
Noges
|, Sugteeimues geoffroyi has been considered by Hershkovitz (1966, 1977) as 4 subspecies of
S, vedipus, Both wxa are allopatric and very similar, but they could be considered as species
of the sume superspacies. Allowing the above. 5. vedipus ¢ould be a monotypic. endemic

species, S, gegffror would be 0 monotypic species and the total Colombian primate species -

would number 23,

1. Aietes paniscns includes as subspecies. tollowing Hershkoviez (1972 the following taxa
recognized by Keling & Goldman {1944 Areles befzebuth belzebuth, A, b. hybridus and
A fusciceps rufiventris isyn: A, robuaius). To these is udded A, panfscus brunneus = Areles

hrunpens 1. €. Gray, 1872, type locality: *"Medellin™". Antioquin, Colombiy (ot recng.
nized hy Kellog & Guldmun. 1944 nor Hershkoviez, INQ\ which worresponds to the popula.
tiuns of the SE part of the Depurtment of Bolivar. E. of Antioquia and E of Caldas, sitvateq
herween the left bank vl the Magsalenu river-and the right bank of the lower Cauca river,
it is characterized by o chromatic design more contrasting thun in A, p. hybriches, with the
reddish petuge of the head, il rdorsatly’ and dark areas of the {imbs notably more satufaied,
1. Lagotrix lugorricha fugens probably exists in the Andean piedmony of the extreme western
parts of the state of Apure. Venezuela and may extend o the south o the eastern slope
of the Cordillera in the north of Ecuador, .

4, Avtus femrerinis 1zens Hershkovitz, 1983) has two subspecies: A, /. famrinis endemic
n Colambia and A, {. griscimembra. Eventually it may he possible to separate 4. 1 onwfis
from the nominotypic subkpecies (ef. Hernandez-C, & Cuooper. 19781, ‘
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Distribution and Status of Primates
in Paraguay

Introduction

Lirle is known of the present staws of Paraguayan primates (IUCN/
$SC/PSGN, 1981). Few published reports are detailed. and most are
anecdotal and scattered, In this paper, [ review the pertinent literature

ad present the results of recent field work in Paraguay {particularly
1 the chaco boreal) to add to the scanty knowledge on the five primate
species that accur there. and on the habitats they occupy.

Another important objective of this paper is to evaluate the prospect
of survivai-for each primate-species~This-depends-largely-on-the-amount
of suitable habitat available in protected and unprotected areas. and re-
quires the knowledge of the deforestation rate in both the chaco and
eastern regions of Paraguay. There are less data available regarding the
amount of forested habitat remaining in the chaco than for the eastern
region. Approximately 15 % of eastern Paraguay remains in climax dense
sorest. Protecred areas represent less than 3% of the total area of the
country and primates occur in each refuge.

[analyzed the potennal that the country's protected areas have to con-
serve the primate species that occur in them. Deforestation surrounding
protected forest areas does not ailow primates to migrate to other refuges.
This in turn curtails the exchange of genetic material between popula-
tions inside and outside of the refuges. This insularization of the primate
Fauna is a major threat to the survival of the species because it increases
the amount of inbreeding. Using density data and the basic ecological
characteristics of the primate species, [ estimated the minimum area re-
quired for populations to retain sufficient amounts of genetic variability.
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Fig. 1: Map showing progressively increasing levels of annual precipitation
{mmj} from west to east across the chacoan plain (map provided by author).

Habitat

Chaco. The chaco boreal extends westward from the Rio Paraguay and
consists of eroded Andean parent material with most elevations below
500 m. In general there is a gradual increase in elevation from the Rio
Paraguay west to the Bolivian border (Short. 1975).

The climate of the chuco is clossified as tropical semiarid or subhumid |
(Thornthwaite. 1933}, Annual precipitation increases progressively from
west to east across the chacoan plain, from 400-1300 mm (Fig. 1), This
variation in precipitation has a marked effect on the vegetation. Conse-
quently, preliminary data suggest that as one travels eastward in the
chaco. there is an increase in vegetation height and diversity, as well
as annual precipitation.

The majority of the chaco is xeric. with extended periods of water
deficit. especially in June, July. and August (Fig. 2). The pronounced
dry season affects the phenology of the vegetation. Much of the cha-
coan vegetation is deciduous.
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Flg. 2: Bar graph depicting the seasonality of rainfali in the chaco region
{data from three meteorological stations), showing clearly the dry season
{(graph provided by author).

The vegetation of the chaco can be characterized by continuous xeric
forest in the northern half of the piain, swampland and gallery forest
along rivers. and palm savanna mixed with forest patches in the southern

areas. '

The xeric forest grows on soils of varying permeability. The poorly
drained soils support a low forest that has litde undergrowth. These
forests remiain flooded for extended periods after the wet season rains
begin, Ruprechtia triflora, Caesalpinia pardgiariensis, and Capparis
spp. are the prifcipal tree and shrub species. The better drained soils
support a taller forest composed of these same species and others. The
taller trees, e.g.. Aspidosperma guebracho, Bulnesia sarmientii, and
Chorisia inisignis, usually occur in these forests. The undergrowth is
extremely dense and thorny.

Natural causeways or cauces of the ephemeral streams cross the north-
ern chaco from the western Andean foothils to the Rio Paraguay. After
prolonged wet season rainstorms. these waterways are full and fast mov-
ing and deposit transported soils along the edges of the cance. The areas
bordering these waterways probably have the richest, moistest and best
drained soils in the region. The forest that occurs along the equces is
tall and diverse. with.a very dense undergrowth. The forest supports
many of the previously mentioned tree species, os well as others that
do not oceur away from the cauce. Especially noteworthy for primates
are several leguminous tree species (e.g.. Pipradenia spp.. Phasedus
spp. ).

Eastern Paraguay. The eastern region differs from the chaco in that
there are several rivers. the topography is undulating and the soils are
of different parent material.

Thornthwaite (1933) classified the climate of eastern Paraguay as
tropical subhumid and mesothermal humid to subhumid. Annual
precipitation increases from the west to the east and approaches 1700
mm in the southeast (Sanchez. 1973). The eastern region has 2 less
variable climate than the chaco. The 'winter season produces less
precipitation than the summer, Tree species tend to be more semi-
deciduous and semi-avergreen than chacoan'species (Pincus. 1968).

The OAS (1971) natural vegetation map shows three basic vegetation
zones for eastern Paraguay. Nearly the entire eastern half of this region
supports a dense humid semideciduous formation, much of which has
been intensely timbered and turned into grassiands for agriculture and
livestock production. The northwestern quarer of sastern Paraguay sup-
ports savanna with thorn serub forest. This variable formation is semi-
xeropilic to subhumid, The drier areas support trees 5-10 m in height,



while §ome trees in the more humid areas can reach 20 m. The south-
westerh quarter of castern Paraguay is covered by extensive grasslands
and suvannas intermixed with low trees and shrubs, Higher gallery forest
oceurs along waterways and on well drained soils.

Primate Specles

Paraguay, located near the southernmost range of primates in South
America. has tive primates species (Stallings and Mittermeier. 1983).
These are the dusky titi monkey. or in the guarani language. cai vgou
(Cullivebus moloch). the night monkey or caf pyhare or mbirtking (Aonis
aczarde), the tufted capuchin or cai comun (Cebus apella). the black
howler or carava {Alouarta caraya) and the black-taited silvery mar-
moset or cai poshy {Callithrix argentara).
Wil Yittle detailed information Hag been publislied regardifig Para:
guayan primates. several anecdotes have appeured regarding natural-

istic ubservations and indigenous uses or taboos. Perhaps the earlies;
account of primates in Paraguay was in 1770 when Labrudor mentioned
that Aonatee oceurred in Paraguay and noted the guaycuru name as
avchega. He also commented on the sexunl dichromatism and vacal per.

" formunces of the species. Azara (1801) first mentioned that Cebus oc-

cuered in Paraguay. but the species was not described until almost 30
veurs luter by Fischer (1829) and Rengger {1830). Rengger (1830} also
described Alouara from Paraguay. Callicebus was first collected in
Paraguay by J. Bohls in 1893. and Thomas (1908) provided the firy
description of the chacoun form. Azara( 1801) and Rengger (18301 stared
thut Aofus did not occur in Paraguay, but were probably referring 1o
sastern Paraguay. Later. Bertoni (1914) and Allen {1916) reported Aorus

. p-oceur-in-the- Paraguayan.chaco..More recéntly., Hershkovitz (1983) -

ius revised the genus Aorrs and classified the night monkey in Paraguay
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Fig. 3; General distribution of all the Paraguayan primate species (map provided by the author).
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as A. azarae. Prior to 1983, Callithrix was not known to occur in Para-
guay. However. Stallings and Micermeier (1983) offer data on localities,
habitat, and geographical distributions of this species in the Paraguayan
chaco.

Several authors either have reviewed existing literature (e.g., Elliot.
1912; Cabrera and Yepes. 1940; Napier and Napier, 1967; Freese and
Oppenheimer. 1981; Hill, 1960, 1962) or have provided collecting
iocalities and general geographical ranges for Paraguayan primates (e.g..
Werzel and Lovett, 1974: Kinzey, 1981, 1982: Pusch, 1941; Kreig, 1930:
Hershkovitz, 1963; Cabrera, 1961; Allen. 1916; Bertoni. 1914, 1939).

Distributions : .
~—Figure-3-shows-the-general-distributions-of the-primates-in-Paraguay.
More specific accounts follow,
Aotus: This nocrurnal primate occurs only in the chaco boreal of western
Paraguay. Although reports from indigénous groups in the eastern region
suggest that a rare mbirikina inhabits the forest. Aorus has never been
collected. Earlier reports support this view (e.g.. Azara, 1801: Reng-
ger, 1930: Bertoni, 1914: Allen. 1916: Grubb, 1911; Kerr, 1950; Kreig,
1930). Aorus is widespread in the chaco. ranging north of the Rio
Pilcomayo to the northern Paraguayn border with Bolivia. and west of
the Rio Paraguay to approximately 62 °W. where the habitat begins to
change to roiling hills with more open short scrub. If Aotus, or any other
species of primate occurs in this latter region, it most certainly is restricted
to small isolated patches of adequate forest habitat.
Callicebus: The titi monkey is restricted also to the chaco in Paraguay.
This species oceurs from the northern border with Bolivia south to ap-
proximately 23°3 and from the Rio Paraguay west to approximarely &1°
30’ W. Catlicebus is found in the continuous xeric forest of the north-
ern and cenrral chaco boreal. Except tfor possible remnant populations
along gallery forest edges. it is probably excluded from the vast Caper-
nicia alba palm/savanna formations of the southern chaco. The divi-
sion between the palm/savanna and continuous xeric formations of the
lower chaco near 23°S is the southernmost limit of this species in the
Neotropics. ‘
Callithrix: Recently, Cailithrix was discovered in the chaco boreal of
Paraguay. This extended the range about 200 km past its southernmost
limit (Stallings and Mittermeier, 1983). Its distribution in Paraguay is
restricted 10 the northeastern chaco, This area has a high annual precipita-
tion and supports a diverse habitat, Callititriv occurs in the tail forest
habitat along the ephemeral waterways or cauces of this region. However,
this marmoset has not been reported to occur along the northern section
of the Rio Paraguay where the forest is inundated almost continuously.
Alouatta: This species is found in the eastern forests (Azara, 1801; Ber-
toni, 1939; Cabrera. 1961; Clark, 1983: Hill and Hawkes. 1983:
"Kulhorn, 1954: Labrador, 1770: and Rengger. [830), as well as in cer-
tain areas in the chago (Allen, 1916; Kerr, 1950; Kreig, 1930: Grubb.
1911 Page. 1859; Stallings and Mittermeier, 1983). In the chaco, the
black howler generally occupies gallery forest along the Rio Paraguay
and Rio Pilcomayo. as well as the numerous small rivers that drain the
chacoan plain, Alouarta also can be found sporadically at low densities
throughout the more xeric areas of the contiguous forested habirat {Seail-
ings. 1984), '

Cebus: The capuchin monkey occurs commanly throughout the eastern
forests of Paraguay (e.g.. Azara. [80!; Bertoni, 1939; Cabrera and
Yepes. 1940: Clark, 1983: Fischer. 1829; Hill and Hawkes, 1983:
Kulhorn, 1939: Pusch. 1941; Rengger, 1830). However, there is some
question as 1o whether or not this species crosses into the chaco region,

Pusch (i941) collected the only known specimen from the Paraguayan
chaco, which he called Cebus chacoensis. Kreig (1930) states that Cebus
does not exist in the Paraguayan chaco, although it does occur in the
Bolivian chaco (Eisentraut, 1933). Cabrera (1961) notes that the tufted
capuchin **could cccur in the chaco {Paraguay?, but probabiy is restricted
to the north branch of the Rio Paraguay near Asuncion where Azara
resided. ' Other authors (e.g.. Freese and Oppenheimer, 1981 Rathbun
and Gache, 1980) list this species oceurring in the chaco. [ have never
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observed a wild or free ranging Cebus in the chaco. However, Cap;ive
specimiens are occasionally kept as pets in the Mennonite community'
of Filadelfia. These mascots are obtained from the forests of eastern
Paraguay. Pusch (1941) provided no collection locality data for his sole
specimen except “*Chaco Paraguayo™, and it is possible that he collected
an escaped pet. [ believe that Cebus is absent from the xeric contiguous
forest of the northern, western and central chaco, Cebus requires per-
manent water (J. Robinson. pers. comm.), and becanse of the pronounced
dry senson, there is little permanent water. Howewer, there is little reason
why this species should not occur in the gallery forests along the southern
portions of the Rio Paraguay where there is permanent water and the
differences_between_the climate and habitat on the immediate sides of
the river are not great (Myers. 1982). Indeed, the Lengua-Mascoy Sur
indians mention that Cebus does occur in the southern wet chaco near
the Rio Paraguay (Stallings, 1984),

Group Sizes and Densities

Recent field work (mainly in the chaco) has resuited in diurnal site
specific group sizes and densities for Paraguayan primates (Stallings er
af., in prep.), These data suggest that the primate species are found at
relatively low densities throughout the area (Fig. 4), Since micro-habitats
vary within major vegetation zones, it is clear that individual species
will not occur uniformly throughout this non-homogeneous habitat.
Therefore, these estimates (Table 1) represent ecological densities cor-
rected for habitar differences rather than crude densities (Eisenberg,
1980).

Table 1. Mean Group Counts and Ecological Densitles of Paraguayan Primates.
Groups Area Groups/ Mean [Ind./

Species Obser. Cen.(km* km.2 Gr, 8ize km.2
Aorus v,

Tnte. Enciso 2 . - 0.60 333 2.66 G8.85

Agua Dulce 1 0.643 4.65 3109 1436
Caflicebus

Agua Dulee 4 0.645 6.20 277 177
Calftthrix .

Agua Dulge 2 1,245 1.60 4.60 7.36

Chovoreca 3 0.85 1.52 7.80 27.45
Cebiis :

Ybycui 4 1.00 4.00 7.00 28.00 .

Aorus group sizes and densities are available from two chacoan sites,
National Park (P.N.) Teniente Encisc and outstation Agua Dulce. PN,
Defensores del Chaco. A positive correlation can be observed by com-
paring precipitation and Aotus group sizes and densities, Aorus densities
and group sizes are lower in P.N. Teniente Enciso where annual
precipitation averages 500 mm. and higher in Agua Dulce where an-
nuai precipitation reaches 850 mm. Vegetational or habitat differences
in these two sites positively reflect the difference in precipitation. In
P.N. Teniente Enciso vegetation types are basically uniform with low
scrub and occasional emergents, whereas in outstation Agua Dulce, low
scrub, intermediate and tall forest, and tall cauce vegetation types occr.

Two site specific densities and group sizes are available for Caflithric
in the chaco. from outstation Ague Dulce and 54 km further east of Agua
Dulce. Stallings and Mittermeier (1983) reported that Callithrix was more
common and occurred in larger groups further to the east of Agua Dulce.
Present data support that trend (Fig. 4), and a positive correlation can
be seen by comparing precipitation and vegetation to primate densities
and group sizes. This trend probably continues eastward another 100
ke until the vegetation height begins to decrease because of the frequent
flooding of the Rio Paraguay.

Callicebus group sizes and densities are available from only one site.
outstation Agua Dulee. This ecological density was estimated from the
ta}l forest on well drained soils. Soil deposition and micro habitat dif-
ferences in moisture perhaps support a higher and more diverse forest
type (Table 2) than the fower xeric scrub forest of the area. Callicebus
generally occurs in the tail forest on these soils and in the tall forests
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Fig. 4: Diagram showing group sizes and densities for four primate species in Paraguay {diagram provided by author}.
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along the cauces with more frequency and in higher densities than in
the lower forest (Stallings, 1984).

Density and group size of Cebus are available from P.N. Ybycui in
eastern Paraguay (Clark, 1983: Stallings. 1984). Group counts of Alowat-
ra have been recorded in two areas, Ea Golondrina Estancia in the
southern chaco and in P.N. Ybycui in eastern Paraguay (P. Wright, pers.
comm.; Clark. 1983).

Protected Areas

There are nine protected wild areas in Paragugy that total 11,205 km?
or 2.75% of the total area of the country (SEN, 1983). The chacoan
- protected areas-comprise 4.435%. of the westerq,portion. of the country.
while eastern areas represent only . 13%. The la and most established
conservation units in the country are shown in Figure 5.
“The three areas occurring in the west are all national parks (P.N.
Defensores del Chaco. P.N. Teniente Enciso, and P.N. Tintungue), while
the remaining six eastern areas are divided into three national parks (P.N.

:

Ybycui. P.N. Cerro Cora, and P.N. Caaguazu). two protected forests
{Bosque Protector (B.P.) Yakui and B.P. Nacunday). and ong, national ,
reserve {Reserva Nacional (R.N.) Kuri ). As demonstrated in Table
3, primates are protected in each area. with P.N. Defensores del Chaco
having the highest species richness, while P.N. Teniente Enciso and P.N.
Cerro Cora each have only one primate species. - . 7
P.N. Teniente Enciso is located in the northwestern section of the chaco
where annual precipitation only reaches 500 mm. Only Aoties has been
observed in this national park and it is estimated to occur at relatively
Jow ecological densities (Table 1), As the species occurs at such low
densities in this park. the total population in the park is low. Apparent-
ly, ecological conditions are suitable only for this species. .
Located in the northern chaco. P.N. Defensores del Chaco is the largest
and most impressive park in the country. Annual precipitation ranges
from 500 mm on the western border to approximately 850-mm on the
east. Vegetation height and diversity appear aiso to increase from west
to east. In the southcentral zone of the park. Cerro Leon. a large sand-

PARAGUAY

o

{00
I O N A
gcala {(km}

Fig. 5: Localities of five national parks (n Paraguay: 1) Defensores del Chaco, 2) Tinfungue, 3) Teniente Enciso, 4) Cerro Cora, and 5} Ybyeut (map

provided by author).
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stone outcrop, adds relief and diversity to 2 flat topugraphy. In uddi-

 tion. the diverse forest that occurs along the numerous dry drainage chan-
aels of the Rio Timane system provide more food resources und resting
sites than the short xeric vegetation. Four species of primates are known
1o Hecur within the limits of the park. These zre Alouvarra, Callithrix,
Aams.. and Calficebus (Table 3). There are no density estimates available
for Alouatta inthe park, but astimates ace available for the other primate

species (Table i)

Table 2, Relative Tree Height (DBH 2 10 cm.} und Species Diversity in
Two Habitat Tvpes in Agua Dulce, P.N, Defensore del Chaco,

Nop. Trees _Total

Shannon Eveness

Hill and Hawkes { 1983) report that both Cebus und Afotaira are hunted
by the Ache indians of castern Paruguay. Although no harvest figures
are listed for the black howler. the authors do list the capuchin as a com-
monly obtained food resource with 221 individuals killed within a period
of 53 days of active hunting in five consecutive months. Although no
measure of the caichment area was calculated, the impact of this high
take of Cebus on the local populations is prabably quite considerable

" and Hill and Hawkes (1983) suggest that game populasions in their study

area have diminished in leass than two years.

[n the chaco. most primate species are small and the price of ammuni-
tion high, so it is usually 100 expensive for settlers to hunt primates for
food. Additionaily. larger terrestrial game are more readily available

Sites/Habitat Type 2= 8 m. Species Nt Index H' [
Agua DulcerHigh 29 3 450 290 34.36%
Farest

Agua Dulee/Low 9 14 456 1.2 65.35%
Fuorest

P.N. Tinfunque is a large park located in the lower southern chaco
along the Rio Pilcomayo. Aonis and Alowara are protected in this refuge.
Census transects have not been conducted in this park because of [ogistical
restraines. On the national level. P.N. Tinfunque is probably the most
important sanctuary for the protection of the black howler because the
large reserve supports suitable habitat and is relatively undisturbed.

P.N, Ybycui is a small park located in southcentral Paraguay and sup-
ports perhaps the best forested habitat in the region. Cebus and Alouat-
ra occur within its limits (SFN. 1982; Clark. 1983). Available data sug-
gest that Alonarta daes not occur in high densities (Clark. 1983). Cebus
aceurs in relatively high densities (Stallings. 1984) and is common in
all park regions (Clark, 1983)..

Located in northeastern Paraguay. P.N. Cerro Cora currently pro-
tects only one species, Cebus (Stallings. 1984). Nevertheless. this species
is not frequently observed. Alouatta has not been observed in the park
for at least 10 years and it is very probable that this species has been
extirpated from the region.

There is less information available for the primate species that occur
in the remaining eastern protected areas. Cebus and Alowutta are reported
to occur in P.N. Caaguazu. The other areas have not yet been inten-
sively explored or inventoried and there are no data to confirm the oc-
currence or ascertain the status of any primate species.

Table 3. Primate Species Occurring in Protected Areas in Paraguay.
-Region Ares Ciassification  Size  Species
| (k)
Chaco * Detensores ded Chaco National Park 7800 Au. Cm. Ca. Av
Teniente Enciso National Park 400 Aa
Tinfunyue National Park 2800 Aa, Ac
Eustern Ybveui National Park 50 Cap. Ac
Cerro Corz National Park 55 Cap
Caaguuzu Mational Park 60 Cap. Ac
Kuri ¥ Nutionai Reserve 30 Cap. Ac
Yukui’ Protected Forest 10 Cap. Ac
Nacunday Protected Forest 10 Cap. Ac
Total 11.205
Aa = dons, Cmvom Cafficebus, Cas Collivhriv, Ae=.Aonatta, Cup =Cebus

Factors Affecting the Conservation of the Primates

Hunting. Although the hunting of primates is a major threat to the sur-
vival of some Amazonian species (e.g.. Mittermeier and Coimbra-Filho.
{977; Neville. 1974) only smail-scale hunting occurs in Paraguay. Most
primate hunting is carried out by indigenous groups. but there are also
reports of settlers of European descent using primates (i.¢., Cebus) as
1 food resource (S, Gonzalez. pers. comm.; Hilt and Hawkes, 1983).
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and obtainable (Stallings and Mittermeier, 1983). Northern chacoan in-
dian groups (¢.g.. Ayoreo and Chamacoco) generally do not use primate
meat. cither because of taboos or because other food resources are abun-
dant (D, Latton. pers. comm.: F. Valbuena, pers. comm.).

In the southern chaco, the Lengua-Mascoy Sur indians hunted
Cullicebus (= Yamkyilinear) and Alovatea ( = Yitsenel Kvelvowai) in past
generations. but never Adotus (=Kyilinear) (J. Beechy, pers. comm.).
At the present time, because of the high cost of ammunition and the losy
of the use of traditional weapons. these indians do not hunt primates.

Conversely. the Manjuy indians. focated in the western and less
faunistically diverse chaco. do use primate meat (8. lackson, pers.
comm.). These indians activelv hunt Aots (=Layvnakic) and Callicebus
{=Lnwire), but only the young and/or the very old eat the meat because
of taboo. Howevar, these primate species do not occur at high densities
in this region and are occasionally taken by the indians from cauces (when
they approach the camps by means of cauces).

In general. indigenous groups are the principal primate hunters in

Paraguay. However, the density of these indians is low (Bertoni and
Gorham. 1973). so their hunting is not the major threat 10 any species.
Perhaps local populations of Cebus in eastern Paraguay-and of Calficebus
and Aorus in the western chaco are regionally threatened.
Pet Trade. Paraguay legally abolished the trade of endangered species.
and consequently the primate trade, with the signing of the Convention
on [nternational Trade in Endangered Species of Wild Fauna and Flora
Treaty (CITES) in 1975 (Verschuren, 1980). Today. the trade in these
species continues. but on a much smaller scale and out of the public
view. This is a vast improvement from the tate 1970"s when numerous
skin and live animal shops flourished (Stallings, 1984).

Within Paraguay, primates are frequently peddled. Infant primates
(Cullicebus and Aoy are often procured by chacoan indians and either
sold or kept as pets. In castern Paraguay. Cebus is the common primate
pet and is usually purchased from indians or opportunistic Paraguayans.
In frontier border towns near Brazil, and in the capital city of Asun-
cion. exotic species such as Cuflithrix jacchus are occasionally offered
for sale,

Biomedical research on Cebus is being conducted in Paraguay in order
to study chagas disease (Azorero. 1979). The Institute for the Study of
Human Repreduction. situated in Asuncion. maintains facilities at the
present time for 92 caged individuals. Wild or free ranging capuchins
are ubtained for this facility from the fietd by local hunters in the north-
ern part of eastern Paraguay (Dept. San Pedro) for the U.S. equivalent
of $25-40 each (Stallings. 1984). .

The pet trade in Paraguay is a‘potential major threat to the survival
of the primates. However. it is extremely difficult to document the quan-
tity of primates that are being exploited, Several Latin American
primatologists have vbserved that Paraguay was a major axporter of
native and exotic primate species for biomedical purposes during the
last decade. [ trust that if these allegations are true. then these trends
have been reversed with the new environmental steps taken by the govern-
ment since 1980. If not. then indeed this trade could seriousty threaten
the survival of some biomedically important species such as Cebus.

Habitat Destruction. The destruction of forest habitat in Paraguay is
by far the greatest threat to the survival of its primate species. Detoresta-
tion data from the past thirty vears demonstrate that the destruction of
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forested habitat has been progressing at & rapid rate (FAO/UNEP. 1981).
Especially critical is the deforestation of eastern Paraguay (Hartshorn.
1977: FAQ/UNEP. 1981).

Forested eastern Paraguay dwindled from 68,360 km? to 41.774 km?
between 1945 and 1975. Deforestation of this climax dense forest pro-
gressed at a rate of 1,550 km? per year from 1976-1980. By the begin-
ning of 1981, only 34.024 km? of dense forested habitat remained in
castern Paraguay. Projections for the next five years show no decline.
ut indicate that the rate will increase 1o 1.800 km? deforested per year
{FAO/UNEP, 1981). These data predict that by 1985. 80 % of the original
forest cover will have been destroyed and only 15.53 % of eastern Paraguay
will remain in dense climax forests (Stallings. 1984).

*Less detailed data-are-available-for-the-deforestation-of the-chacean -
forests. This is due primarily to the importance of eastern forests with -

respect to the timber industry. The humid vegetation zone abutting the
Rio Paraguay environs in the chaco produces the most desirable hard-
wood chacoan species {Lopez. 1979). As of 1980. FAO/UNEP (1981)
cstimated that roughly a quarter of a miflion km? of wooded vegetation
-emained in the chaco. From 1976-1980, deforéstation progressed at
a mean rate of 200 km?* per vear in the chaco and was projected 1o in-
crease to 300 km? per year from 1981-1985. Stallings (1984) considered
these deforestation figures for the chaco to be on the low side.

Conservation of Paraguayan Primates

It is widely recognized that virtually all protected natural habitats will
become islands in 2 sea of development and agricultural lands (Wilcox,
1980). This recognition has led to the application of the theory of island
biogeography (MacArthur and Wilson, 1967} to conservation biology
(Soulé, 1980; Wilcox. 1930). .-
" If the present rate of deforestation and development continues in
Paraguay. then recolonization of habitat islands will no lenger be possi-
ble. and biotic diversity of these areas will depend on speciation and
extinction rates. For some species, cofonization may still be possible,
but for others a habitat bartier of a few kilomsters could be restrictive.

Using the criteria established by Robinson and Ramirez {1982, I report
minimum area requirements and viable population sizes of Paraguay’s
primate species (Table 4). The minimum area required 1o maintain a
viable population can be calculared from the density of breeding adults
and the effective population size: Since little is known of the forces in-
volved in the maintenance of viable populations, these estimates are not
a question of precision. and should only be viewed as initial approx-
imations.

Table 4. Minimutm Area Reguirements and Viable Population
Sizes for Paraguay’s Primate Species,

Species Min. Pop. Estimate  Area Required(km?)
Aores

Tnte. Enciso 1000 |50

Agua Dulcs 1000 107
Cullicebus

Aguy Dulce 1000 81
Cullithrix

Agua Dulce 1000 2

Chovoreca 1000 143
Cebus

Ybyeui 1133 81

These calculations are compared to protected areas which possibly
could become insular sanctuaries. Although I did not calcuiate the amount
of suitable habitat for each species in each protected area, [ present a
general overview of the protected habitats in censused parks.

According to my calculations. Aorus, in P.N. Teniente Enciso. needs
approximately 150 km? of suitable habitat to maintain a population of
1,000 breeding adults. This represents 37.5% of the park’s total area.
[ would not consider the total area of the park as suitable habitat for
viable populations, but probably this amount occurs in this park as a
whole.

P.N. Defensores del Chaca supporns more habitat diversity und prirnare-

species than P.N. Teniente Enciso. Caflicebus and Aorus require from
80 to 107 km? of suitable babitat. respectively. to retain the dbility to
respond genetically to environmental changes. This represents approx-
imately | % of the total area of the park and from my frequent observa-
tions of both species there, [ contend that ample suitable habitat is pres-
ent, Callithrix would require about 312 km? of adequate habitat or 4%
of the total area of the park. This habitat would need to be high forest
vegetation, which occurs only in the northesstern section of the park
and along ephemeral waterways, From my observations. probably 4%
of the park is composed of this habitat type. But. this species has only
been observed in the northeastern section of the park in high vegeta-

tion.-Thus..it-is-probablethat.other. factors_besides habitat height alone .

timit its occurrence to the northeastern section. Perhaps precipitation
and/or certain tree species associations are equally important limiting
factors. [ would conclude that the park does not support enough suitable
habitat to maintain a minimum viable population of this species.

[n eastern Paraguay. the oniy density estimate for Cebus is from P.N.

. ‘Ybycui. Approximately 80 km2 of suitable habitar are necessary to sup-
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port 2 minimum viable population of |, 135 breeding adults. Cbviously.
this park is too small to support such a population. and colonization is
doubtful since the closest national park, P.N. Caaguazu, is approximately
100 km away. ‘ _

From a genetic viewpoint, Cuflicebus, Aotus and possibly Alouarra,
have sufficient protected suitable habitat to respond genetically to en-
vironmental oscillations for long term survival. Calffthrix and Cebus
lack such suitable protected habitat, and at present can only. be considered
to be geneticaily protected from the short term effects of inbreeding
depression,

Jody R. Stallings

Center for Latin American Studies
Florida State Museurn”

University of Florida ~
Gainesville, Florida
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Africa

Chimpanzee Survey in
Mali, West Africa

Chimpanzees occupying dry habitats are particuturly interesting

cctuse Of the insights they provide on early hominiu adaprations oy
woudland/savanna way of life. Though cerainly not “surrogate
australopithecines, ™ chimpunzees are undoubtedly closer to our ancestors
in terms of morphology. physiology and intelligence than ure other con-
temporary primates living in open woodlznd environments, By compuring
chimpanzees living in hot. dry. **marginal’” habitats with those living
in more forested areas. we cun hope to increuse our understanding of
the cnvironmental pressures experienced during a move from the trees
to the plains. and thus refine models of how our ancestors might have
responded to these pressures (see Suzuki. 1969: Tutin er af.. 1983}, In
sddition to conserving the species by protecting optimal forested habitat
cupable of supporting high chimpanzee densities, there is thus a com-
pelling reason to protect smaller chimpanzee populations at the very limits
of their acceptable ranges. :
Kortlandt (1983) recently called attention to southwest Mali as possibly

. being the hottest und driest place in which western chimpanzees {Pun

Southwest

MALI

troglodyies veruy) exist, With funding from the L. 3. B. Leakey Foun-
dation and WWE-US, M. Mamadou Diakite ( Euux et Forérs, Mali) and
[ made o three-weck survey of southwest Mali during December. | 984,
The survey covered about 650 km by road und about 100 km on foot.
In uddition to the primary focus on chimpanzee distribution. we con-

- dueted-upreliminary survey-o f-u-proposed-nutional-park-site-alony-the

Baling River between the towns of Bating Makana and Munantali. where
u large hydroclectric dam is under construction {Figs. [-2).

Maost of the survey zone lies between the 1100 mm and ca 1300 mm
isohyets (PIRT, 1983), This zone has been termed "soudanien’” or
*-soudano-guincen™* by verious authors tsce Kortlandt. 1983) and is
churacterized by low rainfall (restricted to July through November) and
high daytime temperatures, Much of the fand is rocky with frequent
lateritic plateaus {Fig. 3): some of which ure surrounded by high cliffs
broken.by ravines that contain evergreen Ficus. . Many of these
pluteuus are covered with short grass during the rains. but are barren.
rocky plains by Junuary. Vegetation off the plateaus is diverse, and
depends on the local history of human use as well us on soil depth and
moisture. [t is likely that all of the fertile soil in the region has been
cultivated at one rime or another. and the practice of anaually burning
off the grasses-has probably affected the entire region.

PARC NACIONAL
DU BAOULE

RAIROAD

Fig. 1: Map showing the locatlon of the study area in southwestern Mali (map by Stephen Nash from nuthor's originall.
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Fig. 2: \flap showlng porllon -of study area-surveyed for proposed national
_y-ﬂood ng “from hydroelectric project (map by
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- ity distributed an rg“ny aof the chimp Nt we obéerved
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scale hunting: sign§ of buffalo, roan, hnnebeeat and: warthou wére en-

Fig, 3: Cliffside forest at Dabla. Chimps utilize isofated forest patches on
the steep slopes (photo by .I. Moore).
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After our survey along the route from Kayes-Farabu-Manantali, the
dnstr:bunon o thmpnnzees,wus géstirnaged by scoring 18 x 18 km quadearg

ol

c.omplled by theé Pr¢
jegt’s final report (PIRT:
tion, soils. hydrology. hiimén de ,ogmphv ete, in mu:hern Mah and
réPrésents a vilunble resource for: ‘Hnyone interested in Weést .African
ecology.
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Fig. 4: Quadrat map used to estimute chimpanzee denslt[es within the study
area (C= confirmed presence {nests seen|, 5= suspected presence [habitat
contiguous with confirmed presence areas], P= probabie presence | [habitat
slmilar to confirmed presence ureas and with low human pepulation densi-
ty]} (map by Stephen Nash from nuthor's original).

We found chimp nests (Fig. 5) at all survey sites south of Kussama
tabout 13° 30°N: close to the 1100 mm isohyet on the Bafing). and saw
two groups of chimpanzees near Binda: one of 2 adult females, 2 adult
males, | subodult male and | juvenile. and a second group of 1 adukt
temale and adult male, who interacted brietly with the 6-member group.
Nests were obsérved as much as 20 km from the nearest permanent river
but most seemed to be within about 10 km of availuble water and several
local informants commented-on range shifts s water holes dried up
sensonally. This overall distribution agrees well with that found by Sayer
{1977, except that our survey indicates that chimpanzees are spread wide-
lv through the soudunien woodland andl are not restriceed to rivering
forest.

Recent fires throughout the survey area had singed many of the nests.
making it difficult to estimate their ages and preventing us from quan-
titatively estimating chimpanzee populations based on nest counts alone
(see Tutin & Fernundez, 1984). An alternative method is to assume 2
density equal to the lowest reported for chimpanzees. 0.08 individuals
per km? (Baldwin r. al., 1982). and calculate the population based on
this figure. This would yield an estimate of about 190 chimps for the
quadracs in which we confirmed chimp presence: including suspected



Fig. $: Author measuring chimpanzee nesting tree (photo by Mana Diakitd).

and probable quadrats as well suggests that maximum population dens-
ity is greater east of the Bafing. but there are reported to be several smail
(isolated?) populations of chimps between the Bafing and Bamako: this
might add 50-100 for a total of about 700 chimps in Mali. However.
the assumnption that population density in Mali is no lower than at Mt.
Assirik or Ugalla (Tanzania) needs to be tested. IF the density in Mali
is lower. the population there is of even greater interest regurding
hominoid adaptation to & harsh environment.

- We obtained only indirect evidence concerning home range size, Dur- -

ing the survey of the proposed Bating Makuna park area we found &
number of roteen nests, but few recent ones. We were told that chimps
migrate into the hills away from the Bafing River during the dry seuson,
which is consistent with the ages of the nests we found. The minimum
length of such a migration would be about 25 km. suggesting a home
range of ar feasr 300 km?. the range estimated for chimps at Mt. Assirik.
Senegal (Baldwin er al., 1982).

Because of the difficulties estimating nest ages. estimates of party size
based on associated nests are very crude. Nevertheless it is interesting
10 note that the largest nuraber of identifiably same-age nesty in a cluster
was only five; at Mt, Assirik 37 % of nest groups had more than 5 nests
and almost 20% of groups had more than 10 nests/group (Baldwin er
al.. 1981). This does suggest that average party size may be smaller
in Mali, Whether this indicates a lower population density or not can-
not be determined from our data.

Estimated densities for other primates were calculated based on
sightings from the vehicle and on foot surveys. using average and max-
imum perpendicular distance to the path and average and maximum
sighting distances. Sumple sizes are small (5-10 sightings/species) and
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sa the results are only approximate;

'

no aceurate counts were obtained.

Approximate

Species Troapsikm? Density (#/km?)

Baboun (Papin papiviunibisi 0.1 -0.2 13 ut 100/1ronp
Vervet i Corvopithecus gethiops) 0.17 - 0.35 3"
Patas (Ervilrncebus patas) 0.15 - 0238 47

NOTE: The P. papie — P. anidis transition lies very near the survey ared and nur field
sightings were not definitive. There may he o hybrad zone.

No other primates were seen. though we were told galago are com-
mon. and in Foraba (the southernmost town. visited) hunters said thas black
colobus can sometimes be found near the Naria River. nearer the Guinea
border. [t is worth noting that patas were reasonably. common in the
scrubby Combrerum woodland: population densiries for several open
woodland sites wre in the neighborhood of 2-8 individuals/km? (ivit,
Assirik, C. Henty, unpublished: Laikipia. Kenva, I. Chism, pers. com.:
Group 1T at Murchison Fulls. Hall. 1963). Patas are often considered
a savanna species, based largely on Hall's account of the overall habitat
at Murchison Falls. where patas density may have been as low as
0.04/km?, However. their primary habitat inay be better characrerized
as scrub woodland than as “*savanna'’ and conservation planners should
probably consider 3 individuals/km? a better “'norm’" than 0.04/km?.

Hamlets are scattered throughout the southwest and most men carry
shotguns with them (Fig, 6). No species of mammal. bird or reptile seems
exempt from hunting (Figs. 7-9): those not eaten as food are used for
magie charms and/or traditional medicine. Skins used tor medicine ure
sold by the piece. and ca .01 m? of chimp skin is worth the equivalent

‘J
s

Fig. 6: Farmérs aiways carry shotguis. Incldeiital podching is a serious prob-
lem (photo by J. Moore), '

1



Flg 7: A vendor purchuses a patas monkey (Ervthrocebus patas) head from
local people to sell In a Bamake market (photo by J. Muoore).

of several days wages. Elephant. serval. colobus. cagies. python: titerally
everything from aardvark to zebra was availuble in Bamako (scraps of
zebra skin may huve come from a pair that had been ut the zool. It is
hard to estimate market turnover and hence impict on species. Over
a one-month period, most of two adult chinp skins. half a serval skin.
and ut least three patay heads were sold at one market. For the more
profific or common species this is probably a negligible rate of use. but
for larger carnivores and chimps it could be serious. Two chimps/month
would be more than 3% of the estimated Maliun chimp population per
year, -

At this time chimpanzees in Mali ure protected only by their
resemblance to humans. Most people we spoke with did not approve
of eating them. even medicinully (through obviously they are used to
some extent}. I was told that un isolaied group of chimps remains in
i smal! reserve south of Bamako. but according to Euux et Foréts staff
this is not a viable population, Arid-country chimpanzees are primarily
interesting for their behavioral aduptation to their habitat. Their ecosystem
is unique. and ut present there is no area in Mali in which savanna chimps
and their habitat are protected. The Pare Nutional du Niokolo-Koba in
Senegal contains chimps in similar habitat. but apparently only a single
community (Tutin er af.. 1983).

There is a large dam being constructed on the Bating River at Manan-
tafi. which is expected to food some 500 km? by about 1990 (D.
Schreiber, personal communication), The Government of Mali is con-
sidering the establishment of a new nationai park just south of the dam.
partly to compensate for the lust habitat and partly. as [ understand it.
in recognition of the low wildlife population surviving in the existing
Parc National du Baoulé,

Figs. 8-9: ttop) Llon skull, aardvark head and monkey paws among other
wildlife artifacts for sale in 2 Bamako market. (hottom) Varlous skins for
sale in the same market. Arrow indleates a chimpanzee skin {photos by J.
Yioore).

Estabtishment of the Bufing park would in principle protect the hubirat
of the northeramost chimpuanzess in Mali. There is every reason to bejieve
thut the park zane contains part of dhe most marginal hubitat in which
a reproducing chimpanzee community exists, During our survey, we
were struck by the increuse in signs of larger mammals — droppings.
hoofprints. cte. — encountered when we entered the proposed area. and
it s vne of the appurently few areas in Malt where giant eland ure known
t veeur. b addition, the dam will probubly create extensive shathows
as the luke Nouds the nearly fiat lund near the river. This may make
the arcu suitable Tor waterfowl. which are currently serivusly utfected
by the recurring fuilures of the annual rains and consequent shrinking
of the Niger delta near Mopti. Finally. uccess to the dam site is excellent.
creating the potential for wildlife tourism if animul populations are
protected. .

Although favoring the creation of the park. the Maliun government’s
resources are being seriousty strained by the Suhelian drought. The Baring
purk has great potential for research on chimpanzee adaptation to the
savanna and. more senerally, into the soudanien ccosystem itself, In-
ternational interest and support for the'Government of Mali’s pluns.
possibly in cooperation with the existing international Munantali dam
project. will play a vital role in realizing this potentiul.

Jim Moore

Box 4091
Berkeley . CA 94704-0091
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Range Extensions for Four Cercopzthecus
Species in the Central African Republic-

In 1083-1984, during the course of a WWF-sponsored elephant cofi-
servation project in Manovo-Gounda-St. Floris National Park. Central
African Republic (Fig. 1), [ carried out an intensive floristic survey of
gallery forests which occur in the southern portion of the park (Fig. 2).

Central African
Republic

MANCOVO GOUNDA
ST. FLORIS NATIOMAL FARK

Fig. 1: The location of Manove-Gounda-8t, Floris National Park in the Cen-
tral African Republic {map by Stephen Nash from authar's originaf).

These gallery forests (Fig, 3) are extremely important as they represent
the northernmost limit of this vegeration type in all of greater Central
Africa. They also occur in the Chadian basin, not in the Congo basin,
which is interesting from a biogeographical point of view. Until just
one year ago, 2CCess Lo this area was extremely limited and it is stiil
necessary to walk 20 km to reach the richest of these forests. As a result
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the fauna is relatively undisturbed. The elevation in this aren varies around
650 m and the annual precipitation is around 1250 mm. Severe drought
is rare.

We were interested in this area not only bccause it contains a flora
which is typical of areas much further to the south but also because of
the existence of a population of elephants which have many of the mot-
phological features of the forest elephant (Lexodonta africana cyclotis).
The current, known distribution for this eiephant lies far to the south
of our study area (Meester and Setzer, 1971). Only since the gallery
forests have become more accessible has the importance of this elephant
in the park been realized.

" During our survey we found four Cercopithecus species which had
never previously been recorded this far 1o the north (Hill, 1966;
Wolfheim, 1983). Populations of the foilowing four Cercopithecus
species were seen: greater white-nosed monkey (Cercopithecus nictitans),
black-cheeked white-nosed monkey (C. ascaniis), mona monkey (C.
superspecies mona), and De Brazza's monkey (C. neglectus). All four
species were observed on numerous occasions, and identifications were
confirmed.

The Manovo-Gounda-St. Floris Park covers 1,700.000 ha. of which
approximately 16,990 ha is virgin gallery forest (Peyre de Fabregues,
1981; Fig. 2). It is thought that most of this habitat is suitable for the
four Cercopithecus monkeys observed, Only a very small portion of the
forests were intensively surveyed, however, so the total ranges of the
monkeys within the park are unknown.

The vegetation of the forests can be broken into three basic zones:
dry forest, moist forest, and swamp forest. The dry forest occurs on
elevated sites with sandy soils which are well drained throughout the
year. The dry forest zone is usually contiguous with the moist forest
along the major watercourses. It is also found on the hill crests between
watercourses with ferric oxysols and sandy sgils. The dry forest zones
glong watercourses account for the greater proportion of the area
classified as gallery forest in the Peyre de Fabregues (1981) report (Table
.

The swamp forest consists of permanently flooded or waterlogged parts
of the gallery forests in the depressions. Swamp forest sometimes covers
areas hundreds of hectares in extent. These areas very often contain dense
stands of Raphia patms and are important elephant habitat (Table 1).
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The most extensive and richest gallery forests in the park are situated
at the southeastern limit of the reserve on the Manovo River {Fig. 3).
This is also where one finds the greatest mammal diversity. All four
Cercopithecus species are found in this forest (see Figs. 4-8). This is
the only known location for the mona monkey within the park. and it
is quite commion here. As one proceeds farther to the east. the climate
of the park becomes somewhat drier and the galleries become much less
important, Further investigations will have to be made in these areas
to determine if the monkeys range past the Niao River (Fig. 2).

The following is a synopsis of what is known at present about the ranges
and abundance of the Cercopititecus monkeys in the park (excluding C.
aethiops). -

Greater white-nosed monkey: This is the most abundant of the Cerco-
pithecs monkeys found in the gallery forests (Fig. 4). They occur in
rather large bands from 10-20+ individuals and are often seen in mixed
bands with C, ascanius and C. mona where they occur and also with
Colobus guereza throughout its range. They spend most of their time
in the upper strara of the moist forest but have been observed quite often
in the fower strata and in both the dry forest and swamp forest. and some-
times on the ground. Their location in the forest depends to a greut deal
on their food sources. On one occasion a band of about 20 individuals

Fig. 2: Gallery forests in the southern portion of the nationnl park (mapby ~ Was S¢€n outside of the gailery forest. but very close to it, feeding on
Stephen Nash from puther’s original). Tuwmarindus indica fruits. They probably don’t venture very far from

Gallery Forest
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Fig. 3: Koumbala River gailery forest (photo hy M. Fay).

the gallery forest and have not been recorded in the non-~contiguous dry
forest.

The known range of this species in the park extends from 8° 14 N
-8°25'Nto21205'E - 21" 22'E on the Manovo and Koumbala Rivers
(Fig. 5). The population is not known, but judging from the number
of records and the band sizes one could conservatively estimate the pop-
ulation at several hundred in the- park This species has previously been
reported from just south of Ndele in the Chadian basin (Fig. |) (Malbrant,
1952).

Black-cheeked white-nosed monkey: This species is aimost invariably
seen with C. nicritans. Group sizes range about the same as those of
C. nictirans. However, it is not as common as the latter species nor does
it range as far north (Fig. 6). It is most frequently encountered on the
Manovo River in dry forest and moist forest. On the Koumbala, it has

Flg. 4: The greater white-nosed morikey (Cercopithecus nictitans) ls the most
abundant of the Cercopithecus monkeys found in the gallery forests (photo
by M. Fay)

. been seen more frequently on the west branch in moist forest and on

the east branch in dry forest. This species has been observed on the
ground in the dry forest vegetation but never outside of the gallery forest.
Tt spends most of its time in the upper strata. Like C. ndcritans, its loca-
tion in the forest depends to a great extent on its present food source.

The total population is not known but there are certainly hundreds
of individuals just along the wo rivers mentioned above. It probably
ranges into the Niao River drainage and possibly farther east. but this
remains to be determined. Wolfheim (1983) shows C. ascanius ranging
to approximately 250 km south of where it has been observed in the
park. It is possible that its range is continuous from this southern sighting
to the park as there are galleries on the Kotto drainage which come close
to reaching the park forests.

Table L: Plant Species of Swamp, Moist and Dry Forest in the Southern Region of ¥anovo-Gounda-St. Floris National Park, Central African Repubiic.

Swamp Forest
" Mirragyna stipulosa
Ficus feprieuri
Ficus congensis
Ficus mucuso
Svavgium guineense

(var guineense)
Uapaca togoensis
Mallotus oppositifolius
Macaranga schweinfurthii
Alchornea cordifolia
Xvlopia aethiopica
Xviopia sp.
Treculia africana
Canthium henriquesianum
Antidesma {acinfanun
Psychatria spp.
Piper wumbellatun
Piper guineense
Impatians irvingii
Prerls burtoni
Microlepia speluncae
Raphia vinifera
Aframomum longlscapiun
Calamus deerratus
Laccosperma secundiffora
Scleria racemosa
Buleasia cf falcifolia
Entolasia olivacea

Molst Forest

Sviygiwm guineense var guineense
Canarium schweinfurthii
Klaindedoxa gabonensis

Khava grandifoliota
Uapaca rogoensis
Myrianthus arboreus
Pvenarithus angolensis
Xvlopia uethiapica
Beilschmiedia sp.
Combrenum spp.
Ficus spp.

Rauvolfia caffra
Rauvolfia vomitoria
Saba comorensis
Ourarea flava
Gaermnera paniculata
Coffea sp.

Canthitn mannii
Phoenix reclinaa
Elaeis guineensis
Commelina capilaia

Dry Forest

Anogeissus leiocarpus
Ervihrophiewm suaveolens
Khava senegalensis
Tetraplenra retraprera
Albizia ferruginea
Chorophora excelsa
Detarium senegalense
Fagara macrophylla
Cola giganiea
Cassipourea cf ruwenZorensis
Caloncoba crepiniana
Cussia sieberiana
Agelea obligua

Mostuea hirsuia
Leptaulus daphnoides
Belonophora hypoglauca
Ouratéa affinis

Ochna schweinfitrihiana
Diospyros mesipilifonnis
Streptogyna crinita
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Fig. 5: Known range of C. mictitans in Manova-Gounda-St. Floris Nutional
Park {map hy Stephen Nash from author’s original).

Cercopithecus mona

Fig. 7: Known range of C. mona in ¥lanova-Gounda-St. Floris National Park
{map by Stephen Nash from author's ariginal),

Mona monkey: The mona monkey thus far has only been recorded on
the Manove River (Fig. 7. [tis frequently sighted in mixed bands with
€ uscaning and €. nictitans and is sometimes seen by itsell. [ this species
Joes vecur on the Koumbala River. it is not commaon. While C. uscaning.
C. nictitany and C. neglectus have all been seen on at least ten different
occasions. C. mona has never been spotted on the Koumbaia River.

This species is common on the Manovo River and certainly numnbers
100 individuals and probably many more. C. mond has previvisly been
recorded as far north as M Bres. which is upproximately 200 km soath
of where it was recorded in the park (Fig. D).

As the taxonomy of this superspecies tincl, pogorias) is still rather
uncertain and inter"specific’ variation great. we have purposely not
atempted to be specific in our determination. The mona which occurs
in this forest is rather plain, its back being golden-orange with the under-
parts a much lighter yellow, [t has a durk frontal crest. a conspicuous
durk mask and  white chevroa, The mona that was recorded for M™Bres
was Dent’s guenon (Hill, 19661,

De Brazza's monkey: Although this species is frequently seen on the
Koumbala River, bund sizes are very small and many pairs and single
animals are recorded. [t occurs most Erequently in moist forest and swamp
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Fig. 6: Known rangg of C. aséd it | ."I',a‘t_!p'va-Gounda_-St. Floris National
Park (miap by Stéphen Nush from oithor’s originat).

Cercopithecus neglectus
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Fig. 8: Known range of C. negfecru.é': in Manova-Gounda-St. Flotis notional
Park (map by Stephen Nash from author’s original).

forest but is sometines seen in Jry forest hubitat. [t seems 10 range farther
out of the main body of the gallery forest (into forest islands) than do
the uther Cercopitfecus species. It hus been seen on a few oceasions
at $° 29°N on the Manovo River and at 8° 29'Nona small tributary
of the Koumbala River (Fig. 8). [tis also. seemingly. the most widespread
of the four species. ranging from these nerthern limits to the very southern
limit of the gallery forest on both the Manovo and Koumbala Rivers.
Because of the relatively solitary nature of this species. it is difficult
to estimate a pupulation figure, though more than 100 individuals cee-
tinly oceur in the park. This species has been recorded on the Bam-
ingui River 100 km to the south of the range extension in the park (Fig.
1y 1Froment, pers. comm.. 1983}, [have also vbserved deud specimens
for sale on the side of the road between Bangui-Mbres and Sibut-Bambari.
and also in Bangui.

Whether or not these northern Cercopirhects populations are truly
isolated from more southern populations remains unclear. The gailery
farests thar lie directly south of the park. which are in the Congo basin.
have never been surveved. There is no repson to doubt that these forests
contain Cercopithecns monkeys as the habitat is quite similar to that found
in the park galleries, IF one assumes that they do. then the park populu-

»



tions are sepurated by fitle more thun § km from the Congo hasin popula-
tions in some pluces.

One other species of primute which deserves mention, buth because
of its ubundance und far reaching nourthern range in the park. is the
Abyssinian bluck-und-white colobus monkey 1 Colobuy guereza occiden-
raalis: Figs. 9-11). This species is common throughout the gallery forest
system in the south of the park und alse ranges far to the north where
there are isolated patches of dry forest along the major rivers (for a lise
of plant species see Tuble ).

% -
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Fig. 9: Male Abyssinian black-and-while colobus monkey (Colobus guereza
oecidentelis). This species numbers in the thousands in the \rlnnmo-Gounda-St.
Fioris National Park (pheto by M. Fay),

Table 2: Plant Species of Dry Forest in the Northern Region of Munovo-
Gounda-St. Flaris Nativoal Park. Centrul African Republie,

Anogeissis leivcarpus
Diospyros mespilifornns
Khuya senegalensis
Tamarindus indica
Prerocurpus lucens
Cussia sivberiuna

Kigelia ufricana
Lonchacaprus erivcalyy
Feretia upudanthera
Clausena unisaid
Alluphvins africanus
Hexalobus monuperalus
Tevlea nabilis
Monanthowxis buchananii
Guiera senegalensis
Ervthoxylum emarginaiim
Mimusops kinmiel
Crureve religinsg

Bosvig senevalenses
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Fig. 10: Four Abyssinian black-and-white colobus monkeys peer down at the
author. Poaching pressure on this species Is minimal in the park, in sharp
contrast to the situation in the southern portion of Central African Republic
(photo by M. Fay).

In the ‘gailery forests in the south this species is found in large troops
of up to 3J0-40 individuals. They are even quite ubundant in the upland.
non-contiguous dry forest vegetation where one does not find the forest
species of Cercopithecus. In the north, this species occurs up ta 9° 40N,
At this location the annual precipitation is only around 700 mm. As one
praceeds farher to the north the troop sizes diminish considerably. Along
the lower Gounda River, the avernge troop size is only 5-10 individuals.
A 1979 population estimate for St. Floris park tincluding Gounda River
to Goro contluence) of 20-30 (Barber, 1981) seems low for this area,

Colobus guereza
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Fig. 11: Known range of Colobus guereza in Manova-Gounda-St. Floris Na-
tional Park (map by Stephen Nash from author’s original).

This species is frequently seen dn the ground crossing from one forest
zone to another. The farthest they have begn seen from a forest. however,
is less than 200 m. There is probably & critical size for permanent use
of a forest. One isolated dry forest at 8° 40N of 2 ha in extent con-
tained a semipermanent troop of Colobus. "

The colobus population in the park numbers in the thousands. On the
Koumbala River drainage alone there are probably over [.000
individuals,

Hunting pressure has reduced the numbers of this species to atmost
nil in the southern portion of the country. Their pelts are prized by cet-
win tribes for use in headdresses. belts. cloaks. ete. it is probably only
a matter of time before the park poachers find 4 market for the skins
of this species. At present. however. poaching pressure seems to be at

-8



1 Fhinimum and the park population is stable. although skins have been

fouml in poacher camps.

Othef primate species found in the purk include the lesser galago
(Galago senegalensis), anubis baboon (Papio anubis), patas monkey
{ Erviirrocebus patas), and the green monkey (Cercopithecus aethiops
rantalus).

Manova-Gounda-St. Floris certainly holds a very diverse and healthy
primate fauna. It is rather ironic that the very place which marks the
extreme limit of the range of these species is where they are found at
their greatest abundance nutside the lowland forest. Although eastern
Central African Republic conrains unknown. but undoubtedly abundant
primate reserves, the southwestern portion of the country possesses only
remnants of the populations that existéd in the past. As the larger mam-
mals are exterminated, people are fooking more and more to primaies
as a protein source. Even in the predominantly Moslem north of the coun-
try. truckloads of baboon meat are shipped o Bangui on a regular basis
as the demand for primate flesh in the capital is high indeed. '

Obviously more research is needed to establish the exact status of cach
species within the park. As the habitat in this area is undisturbed. the
park provides a perfect setting for research on the natural history of these
primates. [t also provides g unique opportunity to study these species
at the very limit of their known ranges. Every effort should be made
to see that this park receives adequate protection in years to come.

J. Michael Fay
Missouri Botanical Garden
P, O.Box 299
. St. Louis. Missouri 63166-0299
UNITED STATES

Primates and their Conservation in
the Impenetrable (Bwindi) Forest, Uganda

Introduction

Tropical moist forests probably covered more than 6% of Uganda’s
land area at one time (Butynski, 1984}, Due to agricuitural expansion.
these forests have been reduced by at least haif. By 1981, Uganda had
but 5.500 km? of tropical moist forest and this was beiny felled at a rapid
rate {FAQ & UNEP, 1981},

OFf the forested areas which remain. the [mpenetrable (Bwindi) Forest
(Fig. 1) is undoubtedly one of the most significant, and is currently gazet-

Fig. 1: Scenic view of the mountainous Impenetrable Forest in southwestern
Upanda (photo by R. A. Mittermeier).
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ted as a Central Forest Reserve {Forest Department) and as an Animat
Sanctuary {Game Department). Located in southwestern Uganda (0° 535
to 1°8°S: 29°35°E to 29°50°E) (Fig. 2). it is by far the largest tract of
forest 1321 km?) in the region. However. nearly all of the land surround-
ing the Impenetrable has already been cleared for agricutiure (Fig. 3.

The vegetation in the mpenetrable is generally classified as Moist
Lower Montane Forest (Hamitton. 1982}, but this varies considerably
with ahilude. The topography is extremely rugged with narrow. steep-
sided valleys, Mean annual rainfall is about 1.440 mm.

The Impenectrable is the only forest in East Africa - and one of the
tew in all of Alrica - where continuous forest vegetation extends from
1,160 to 2.600 m in altitude. Due to its extensive altitudinal range. and
the probable role of this region as a Pleistocene Refuge for many species
(Hamilton. 1982). the impenetrabie has one of the richest foras and
faunas in Africa {Carcasson. 1964: Keith er of.. 1969: Kingdon. 1973
Hamilton. 1976). Of particular note are its 10 species of primates. in-
cluding the endangered mountain gorilla (Gorilla g. beringei).

In this report [ present an overview of the number, distribution and
conservation status of the primate species in the Impenetrable. utilizing
data gathered in 1983-84 during a preliminary ecological survey of this

forest.
{

Distribution and Abundance of Primates

During this survey, a total of 38 primaté censuses were conducted
along approximately 189 km of footpath and road. In addition. oppor-
wnistic observations were made during walks totalling 20 km within
the reserve and 54 km outside the reserve in neighboring. remnant forest
patches. [n total. 102 species groups and eight apparently solitary adult
males were observed during 85 encounters with primates.

Population ¢stimates for each species were obtained after taking into
account the following variables: detectability. distributional range. and
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: Loeation of the Impenetrable Forest and other natural forest blocks in Uganda. The Impenetrable Forest and the Virunga Volcanues are the only

two sites in the world where mountain gorillas are found (map courtesy of the author).

preterence for fringe or interior parts of the torest. Estimates were derived
using the “"Muximum Relinble Perpendicular Sighting Distance
TMRSPDI" method (National Research Council, 1981), In the Kibate

Forest {also located in western Uganda). the actual group densities of

blue monkeys (Cercopithecus mitis), redwil monkeys (Cercapithecus
dscanius). red colobus {Colubuy badins) and grey-cheeked mangabeys
{Cercocebus johnstond) are fairly well known-on two study sites. There

the MRPSD method tends to overestimate the densities of these species .

by 16% (red colobus) to 37% (redtail monkey) (Butynski. in prep.).
Therefore. to avoid overestimating the numbers of primates in the Im-
penetrabie Forest. all densities obtained using the MRPSD method were

“-gorrected’* by reducing them 37%. The results are considered con-

servative astimates of species’ densities {Table 1), and in cases of small
sample size (.2, chimpanzeus and gorillas) shiould be used coutiously.

All seven of the region’s diurnal primate species are sympatric over
the altitudingl range of 1.500 vo [.800 m {Fig. 4). The three nocturnal
primates. the potto (Peradictictts potro), Demidotf's galago (Gelaga
domidovid) and needle-clawed galago (Galavo inustus). were observed
at 1.500 m. but little is known about their altitudinal distribution in this
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forest, There arc an estimated 37 diurnal primates/ km? in the Im-
pem:;mble or about 12.000 in the ¢entire roreat ThlS isa rehmvelv Iow

dius nllpnmateal km (Butynskl in prep S "hs ‘_ker- 1973l
' ierence is mdwectly nttr:butable 0 th ig

prlm.ne:. in the Impgnerrable. pm;t‘

ceable above 1,700 mi and likely

trislndyies) nhd rﬁoummn génllas
The most widely-distributed diurnal primate in the impenetrable is
undoubtedly the blue monkey (Fig. 5). This animal. and probably
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L"Hoest's monkey. aré the only two diurnal prifiiutes, found af ull atrifudes
in this forest{Table L. Fig. ). Althoagh L’ < mofikey wa not en-
cobintered below 1300 mi. this species almost certdinly dicurs down to
1160 m, us it dods in other western Uganda forestd (Kingdgn. [971).
Biue monkeyvs and L'Hoests monkeys uppear 10 be most abiindant in
the bamboo zone (above 2,400 mi. _

Redtail monkeys have the most restricted altitudinul runge while ba-
hoons have the most restricted distributional range of this forest’s
primates, Guereza. redtail monkeys and baboons ure most common at
the low elevations and become less ubundant with increasing altitude.

Chimpanzees and mountain gorilias were encountered only three times
within the forest. Census results indicate that each of these species i3
represented by slightly more than 100 individuals in the Impenetrable.
Gorillas are tound between 1,500 and 2.300 m and use about 182 km?
(approximately 56 %) of this reserve. This restricted range is more like-
ly due to the considerable human disturbance in areas below 1,300 m
and above 2.300 m than o ecological factors, 1 estimate that there are
at Yeast 80 km* of equaily suitable habitat which is not used by the gorillas.
or is used very infrequently. ‘

At the start of this survey [ was informed by game guards and guides
that the monkeys {biue monkey, L'Hoest’s monkey, reduail monkey.
guereza and baboon) were considerably mare abundant along the roads
and boundaries of the Impenetrable than in its interior. [n contrast. they
claimed that gorillas kept primarily to the more inaccessible parts of
the forest. The findings of this survey bear out the aceurucy of this general
“assessment. as do the results of an earlier survey by Harcourt tunpubl.
report),

tolerating a hi

sus Data (1983-1984)
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6 ° 1160-2.400 103 3.8 39
] 3%} (L3N
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b i © D
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156) (0.-h
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%, Number of ¢ncounters within the **maximum cefiable perpendicular sighting
distence” for each species.

*%: Vylues in parentheses indicate the percentage of the Impenetrable Forest
which is vecupied by this species.

aaon; Jpper values indicate the density of the species within ils particular rangs.
Values in parentheses indicute species density in relation to the entire forest
ared,

Altitude in meters ( X 1000)

Fig. 4: Altitudinai distributions of seven species of primates in the Im-
penetrable Forest bar graph by Stephen Nash).

Conservation Status of Primates

There is some t2xonomic confusion concerning the blue monkey in
the Impenetrable. The literature indicates that three subspecies of Cer-
copichecis mitis oceur in the linpenetrable Forest. Although it has been



] , km? of this forest. This Figure is similar wo Schaller’s 11963) estimare

for this population in 1959, This is cerwinly encouraging. However,
because of the fow numbers of goritlas remiining, their yreat impor-
tance. and the considerable uncertaingy as o the actual number of gorilius
present. | bulieve it is necessary to take a conservinive view and manage
this population on the basis of |15 unimals (Harcourt. 1981) until an
gecurite ussessment of numbers can be made.

Poachers using guns and traps are blamed for the extermination of
the Cape bulfalo (Svircerus caffer) and leopard (Panthera pardus) in the
Impenetrable. They are also surely responsible for the small clephant
(Lo africana) population. which now numbers fewer than 30
- -animals-Bueyaski.-unpubl..ms.). Guns.and nets are probubly seldom
used in the lmpenetrable at. this mpe although traps are common.

h "l it does not app:..rr to be dm.u;.d

en sef ap::cmcalh
monke\l Stime

nd ptg ]
Qrthg thiit no'evidente wa ubtmned for the hunt-
m confronting gorllla conservation efforts
(Hatcourt. ef al.. 1983). There is an uncon-
attwo goritlas were killed in 1981 by villagers
were sa:d to be raldmg a banana planmuon

Fig. 5: The blue monkey (Cercopithecits mitis) is the most widely-distributed
monkey in the Impenetrable (photo by T. Butynskil. ’

stated that the golden monkey (C. m. kandti) is present {Stout. 1960:
Williams. 1967). no one claims to have actually seen it in this forest,
[ found no evidence of this subspecies either from my own observations
or from communication with local people. and conclude that it is very
unlikely that the golden monkey occurs in the Impenetrable.
Swhimann's blue monkey (C. m. stuhdmanni) und Doggett’s monkey
(C. m. doggeiti) do occur, however, Individuals which [ considertobe o % .. * AT
“goud"" representatives of these two subspecies were observed. as were
many animals intermediate in color. All forms are occusionally obsery-
ed within the same group. There is obviously considerable interbreeding
berween these two 'subspecies”” und most individuals are intermediute
in coloration. Becanse of this. it seems appropriate to view C. miris in The Future

Fig. 6: The suthor, lower left, dispiuving posters of the endangered moun-
tain gorilla to lacal children {(phote by R, A. Mittermeier).

the [mpenetrable as consjsting of one popuiation with considerable coi- The Impenctrable Forest represents one of the lust viable remnants
or polymorphism. rather than us two populations of different subspecies  of what was once an extensive area of tropical moist forest. [tis an im-
(Stott, 1960: Hill, 1966). , portant water catchment area for the people of this region. as well as

Of the three gorilla subspecies, the mountain gorilla is by far the most 1 source of pride and an important cultural and spiritual link to the past.
endangered (Harcourt. er al., 1983). This subspeciés occurs only inthe At both the national and international levels the Impenetrable is viewed
375 km? Virunga Volcanoes arca and in the Impenétrable. The present  as 2 unique forests. representing one of Africa’s richest areas in terms

population of gorillas in the Virungas is about 260. of biological diversity. [t therefore has considerable potential for rourism.
The mean group size of gorilias in the Impenetrable seems not to have  research and education (Fig. 6).
changed much in the last two decades. Nest counts indicate that the mean The Ugunda Government. Forest Departmbnt and Game Depurtment

group size prior to 1961 was 9.0 animals., whereas after 1978 it was  have done commendable work protecting the Impenetrable Forest from
8.2 (Burynski, 1984). During this survey nine groups were located, These  agriculturat encrouchment. In addition. most of the focal people have
groups had a mean of 7.2 members and ranged in size from twoto 21.  exhibited uncommon respect for this area and constraint in the use of

| combined my data with that of Harcourt {19817 to increase the data  its resources. Nonetheless. there are many problems now affecting its
base. Using nest counts. evidence for [0} yorillas was found in the 126 protection and munugement as the need for resources grows. This reserve
km? surveyed. This suggests o density of abour 0.8 gorillas/km®. ora  lies within one of the most densely populated areas of Africa | 140 pev-
total poputation of 146. if one uses my estimate that gorillas utilize 182 pleskm®). Although no people actually reside within the reserve. there

Tt x



is .1 high level of humun activity, both legal and iilegal. Between 512
and 1.049 people enter the forest dailv {opprosimately 1.6-3.2 in-
dividualstkm® (Butynski. 1984). Because of the large numbers of peo-
ple involved. the cumulative effects from removal of wood. bamboo.
honey. meat and gold are becoming increasingly apparent und serious.
Resolution of these problems is urgent.
A report, based on the findings of this survey. puts forth the follow-
ing three recommendations to the Uganda Government (Butynski. 1984):
[. Guzette the entire Impenetrable Forest.as a national park.
"2 Add five smail. but critical, areas to the existing reserve. These
five areus total only 30 km?, One of them. now unprotected. pro-
vides habitat for 10 to 20 gorillas.

Butynski. T. M.. cunpubl. ms.1. Elephants and ruintorests in Uganda: The Im-
penetruble {Bwindi) Forest.

Butynski. T. M. In prep. Comparative ecology of blue monkeys {Cercopithecus
mitis) in high and low density subpopulations.

Carcossos. R. H. 1964, A preliminary survey of the zoogeography of African
putterflies. £ Afr. Wildl. J, 2: 122-157. '

FAO and UNEP 1981, Forest Resources of Tropical Africa. Part i: Country
Brigjs. UN 32/6. 1301-78-04 Tech. Report 1. Rome.

Hamiiton. A. C. 1976. The significance of patterns and distribution shown by
_ Jorest_plants_and animalg in_tropical Africa for.the reconstruction of upper

3. Establish a permanent field station to undertake applied research

on the ecology of the Impenetrable.

At this time the Uganda Government is giving serious consideration
to gazetting the Impenetrable as the Country's first forested national park
and first World Heritage Site. In addition. World Wildlife Fund — U.5.
is initiating a three year project aimed at assisting the Uganda Guvern-
ment in conserving the Impenetrable Forest, focusing in particular on
its mountain gorilla population. The Mountain Gorilla Project in Rwan-
da has already demonstrated that these animals can greatly benefit na-
tional economies by stimulating tourism. [t is hoped thut similar suc-
cess can be uchieved in the Impenetrable Forest.

Thomas M. Butynski
806/202 Cherry Lane Apts.
Michigan State University
e East Lansing. Michigan 48823
: UNITED STATES
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Asia

Ecological Status of the Lion-tailed Macaque
and its Rainforest Habitats in Karnataka, India

Introduction

The lion-tailed macaque (Maceca sitenus, Linne: Fig. 1) is a rare
primate whose distribution is now coniined to the trapicel wet evergreen
Forests of the Westarn Ghat mountain ¢hain in the seuthern Indian stares

-of-Karnataka.-Keraly-und-Tarmil-Nodu=-This -highly-arborenl macuque.—-

has evalved to oceupy a speciatized ecological niche in these rainforests
-(Fooden. 1975). Being an indicator species for this habitat, the lion-
tailed macague can be focused un in Jeveloping a conservation strategy
for the biokogically diverse forests of southern India.

Fig. 1: The lion-tailed macaque (Macaca silenus) 1s an arboreal primate con-
fined to the tropical moist evergreen forests of the Western Ghats In India
{photo by R. A, Mittermeier).

In recent times the lion-tail's distribution and conservation status in
the wild hay been assessed by Sugivama from 1961-63. Daniel and Kan-
nan in 1967, Kurup from 1971-77, Green and Mikowski from 1971-77
and Bhar from 1978-81 (Kurup. 1978: Bhat. 1982). Except for the
systematic survey by Bhat t1982) in the Uttara Kannada and Shimoga
Districts of Karnataka, the uther surveys have concentrased primarily
on habitats in Kerala and Tamil Nudu. neglecting Karnataka. Green and
Minkowski (1977}, in their pioneering survey which highlighted the
-precarious stats of the lon-tailed macague. stated that, **Though 800
km* of Dipterocarpus dominant evergreen forests were uvuilable in Kar-
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nataka. . . . these.Karnatekan forests nowhere comprise a single tract
of undisturbed shofa large enough 0 support a viable population of

- monkeys and remote enough from human interference to make their long

term preservation feasible.”* This view has been generally accepted by
other primatologists and the lion-ailed macaque is stated 1 *“have become
rare in its northern range and is now probably contined to Kerala
{Krishnan. 1972) and scattered areas in the hills of southern Tamil Nadu™
{Roonwal and Mohnot, 1977}, Consequently. specific conservation ef-
forts-huve-virwally bypassed.the state of Karnataka. At the. 1982 Lion-.
tailed Macaque Symposium in Baltimore no participants were familiar
with this species in its Karnataka habitats, However. at this symposium.
bused partly on incidental data that [ collected, Rouf Afi (1982) placed
the Karnataka population of lion-tailed macaques at about 12 troops.
This figure contrasts with that of 2-3 troops estimated by Green and

‘Minkowski (1977 and Kurup {1978) severeal years earlier. According

to the consensus at the Symposium, the total wild poptlation was
estimated to be somewhere between 915-2.000 animals. though Ali felt
the higher figure was impossible based upon existing information (Ali,
1982). " '

In view of the lion-tail’s endangered status, [ approached the Govern-
ment of Karnataka {Department of Ecology and Environment) to spon-
sOr My status survey of this species in Karnataka, to the youth of a small
area surveyed by Bhat earlier (Fig. 2). The results of the survey are
reported here. They form the basis of a management pian for the con-
centration of the lion-tailed macaque and its habitats. which [ will also
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Fig. 2: The location of Karnataka state in southwestern Indin and extent of
the forest tracts depicted in Flgure 3 (map by Stephen Nash from suthor’s
originald.



*

present to the Government of Karnataka. A brief outline of recommended
conservation measures is included. in addition to the dat collected by
Bhat (1982). thus presenting a consolidated picture of Kurnatakan
habitats.

Table L: Local Names Used for Different Monkey Species Within the Lion-
tailed Macaques Range in Karnataka

Kapi, Kothi, Manga (in Kannada, Tulu and Kedavay:.
Mankad (in Konkani}

Musiva, Muchcha. Bukka, Book Manga. Koda (in Kan-
nada); Muju (in Tulu); Bommucheha* lin Kodava)
Nilgiri langur Karimuchcha* (in Kodava)
Liﬁﬁirnﬁﬁﬂ"mmqur“ﬁngalfkcrfingeneral-in"IGnnnadal:--Karikudi_\'afﬁnf!{nnr
nada); Kaygadaka (in Mudugere and Koppa Forest
Runges); Chingalika. Balf, Evo {in Tulu - the later two
names being specific to the Subramanya and Naravi areas:
Karingada, Monnomuchcha® {in Kodava in the northern
and southern portions of the Kodagu District. respective-
ly; Neela {in Konkani/Marati amang Kunbi tribals)

Bonnet macaque

Hanuiman langur

*: In Kodagu District. where all four species vecur, the Hanuman langur is known as **white
langur’*. the Nilgiri langur as ~black lungur™ und the lion-tailed macaque as **stumptailed
langur'* or “black mueaque™. . :

The Konnada name for the lisn-taited macaque literally means “'Hon-like™ ar ““bluck
macaque'”.

Objectives and Methods

The objectives of this survey were to: 1} locate as many surviving
troops of lion-tailed macaques in-Karnataka as possible. ussessing the
population status and distribution: 1) assess the availability of potential
lion-tailed macaque Habitat, as well as the degree of pressure exerted
by poaching and habitat destruction: and 3) based on the above. prepare
an overall management plan that identifies key conservation areas.

In view of the large tract (approximately 5,000 km?'PT) to be covered
{Fig. 2) and considering the recommendations of other field primatol-
ogists familiar with lion-tailed macaque ecotogy and behavior (Al 1982;
Ajith Kumar. pérs, comm.), direct methods usirg line transects were
ruled out for this survey. Instead. the survey was based on local inform-
ants who reported troop sightings within the past two to three years.
coupled with personal assessment of the habitat. Information was col-
lected systematically, ensuring the following:

1. Most of the informants belonged to the Tribes/Castes/Occupational
groups who spent most of their time in the Ghat forests collecting minor
forest produce items fike fruits. nuts. myrobolans, resins. bark. climbers,
canes. leaves and honey, rather than cultivators and foresters who tend
to be less knowledgeable about forest animals.

2. The identity of the lion-tailed macaque was clearly established at
the outset of the interview by careful guestioning in the local
{anguages/dialects. utilizing photographs of different primate species and
the common local names (Table 1), This was generally an easy process
because neither the Nilgirt langur (Presbyris johnid) nor any other black
monkey likely to be confused with the lion-tail occur in Karnataka, ex-
cept in the extreme southern part of the state.

3. The troop locations were identified with the help of prominent geo-
graphical features and forest logging compartments on Survey of India
Topographic Maps of 1:50.000 scale. Since the recorded home range
for the lion-tailed rmacaque is reported to be 2-4 km?* {Green and
Minkowski. 1577: Ajith Kumar. pers. comm.), troops sighted more than
5 km apart on the ground were considered as distinct troops. This cautious
approach is likely to have underestimated total troop nembefs.

d. Information was collected on relative abundance now as compared
to 10-15 years prior, troop size and the presence of young animals.
numbers of different troops seen on any single day. and the pressure
from traditional hunting.

5. The habitat was nssessed by on-site visits and by discussions with
local foresters. reference being made to maps prepared by the French
Institute, Pondicherry (Pascal er af., 1982) and the State Forest Depart-
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ment.
The field work required approximately 60 days between November
1983 and May 1984.

Study Area

The tract surveyed stretched through the Western Ghats between 14°
{5¢ = 11° 55" north latitude and covered a length of about 220 km .
the average width varying from 15-25 km. The tract is administered under
various forest divisions and ranges (Table 2). During the last few cen-
turies. the lion-tailed macaque habitats have shrunk to this remnant strip,
receding from the coastal plains because of agricultural expansion, shift-
ing cultivation, exploitation in the forms of overgrazing, burning. timber
removal, and fuél wood and forest product gathering, and major foresiry

opérations (Stebbing, 1929: Bavis, 19347, Despite a forest reservation
policy of the late 19th century. which protected Reserved Forests from
earlier onslaughts, many of these pressures continue at an intensifying
rate. The habitat of the lion-tailed macague is now confined to the Re-
served Forests of the Western Ghats, primarily on the western slopes.
These dense forésts generally occur at elevations ranging between
100-1.800 m. the higher elevations having Shola Montane forests. The
annual precipitation varies locatly between 2.500-8.000 mm and fs re-
ceived primarily in the June-September monsoon period. The length of
the dry season increases progressively from south to north. The soils
are inherently poor in nutrients. the bulk of which are stored in the liv-
ing vegetation and litter. When the forest cover is disturbed there is a
rapid loss of nutrierits due to leaching (Rai. 1582).

Table : Forest Administration Within Liontailed Viacique Habitats in
Karnataka

Forest Division Ranges Covering Past/Present Lion-tailed
Macaque Habitat Within Division

Karwar Anshi*, Kumbarawada*

Yellapur Yajrahalli*, Jannana*

Sirsi Siddapur

Honnavar Kumtz. Honnavar*, Gersoppa, Manki*, Bhatkal

Bagar Sagar. Hosanagar

Shimoga Agumbe

Kundapur Bairidur, Kundapur, Shankaranarayan. Hebri, Karkal,
Mudabidre. Venur :

Koppa Sringeri. Kalasa

Chicknagalur ~ Mudugere

Hassan Sakaleshpur. Yenalur -

Mangalere Belthangadi. Uppinangadi*. Subramanya. Suliya*

Madikeri Sampaja, Bhagamandala, Mundrote, Makut. Srimangala

*: No recent sightings reported from these ranges: lion-miled macaque is probably extinct.

The lion-tailed macaque occurs in dense evergresn forests and
sometimes utilizes semi-evergreen formations. The Karnataka habitats
have béen mapped and described in detail by Pascal er al. (1982) and
Puri er al. (1983), according to the Holistic classification system. Descrip-
tions of the different forest types are given below:

Forest
Type

Description

1.
Shola Montane forest at 1.250-1,800m elevation

5. Parsea macarantha-Diospyros spp.-Holigarna spp. type dense

evergreen forest at 0-850m elevation

Dipterocarpus indicus-Kingiodendron pinnatum-Humboldtia

brunionis type dense evergreen forest at 0-850m elevation

Poecilonéitron indicum facies of the above type at 0-850m

elevation

Dipterocarpus indicus-Humboldtia brunonts-Poeciloneuron in-

dicum type dense evergreen forest at 0-850m elevation

Dipterocarpus indicus-Diospyros candolleana-Diospyros oocar-

pa type dense evergreen forest at 0-850m elevation

26/1:

26/2:
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Schieffera spp.-Gordonia obtusa-Meliosma amottiana type '



26i5: Poecilonewron indicun tacies of the above type at 0-850m
elevation ‘

26/6: Diprerocarpus indicus-Persea macarantha type dense evergreen
forest ut 0-850m elevation

36/7: Poeciloneuron indicion facies of the ubove type at 0-850m
elevation ‘

26/8: . Mesuy ferrea-Palaguium ellipticum type dense evergreen forest

. &t 800-1.400m elevation
2619:  Palaquinin ellipticum-Poeciloneuron indicum-Hopea ponga vype

dense evergreen forest at 800-1.400m elevation

Of the above forest types. Type 22 is found only in small patches at
Righ elevations. the bestexampley-occurring around-Kudremukh-Peak
in the Kalasa Forest Range, Type 26 occurs in fragmented patches in
the Gersoppa Range. All of the remaining habitats are different sub-
types of the main forest Type 26 Dipterocarpus-Mesua-Palaguium (Puri
eral., 1983), In the semi-evergreen degradations of the above evergreen
farest there are characteristic species like Dysoxyfum malabaricum,
Tetrameles nudifiora, Bombax ceiba, Curyora urena. Lugerstraemia
lanceolata. Xviiu xvlocarpa and Bambusa arundinacea. not commonly
found in the dense evergreen types.

According to official statistics. about 4.350 km? of evergreen forest
and 1.450 km? of semi-evefgreen forests are found in the Karnataka tract
that [ surveyed. However. a significant portion of this area is not climux
vegetation. It is estimated that of the 3.521 km? of Reserved Forests
in the Ghats that [ surveyed, only about 1.985 km?, a little more than
half, contains reasonably good evergreen forest and even this has been
subjected to selective logging. An-estimated 50% of the good evergreen
forest is located higher up the slopes and is generally inaccessible to
the viliage communities at the foot of the Ghats, Overall. [ estimate that
approximately 1,000 km? of suitable habitat remains for the lion-tailed
macaque in the Western Ghats of Karnataka. .

Status of Some Sympatric Species

The status of some sympatric species of frugivorous mammals and
birds were also assessed during this survey to obtain a berter idea of
habitat quality. Among large frugivorous birds. Imperial pigeons (Ducula
bedia and D. jerdonii) and hornbills (Tockus griseus) were found 1o be
common. but the large pied hornbill (Buceros bicornis), an indicator
species of climax evergreen forest, has become rare.

Among frugivorous mammals, the giant fruit bat {Pteropus giganteus),
giant squirrel (Rarufa indica), large brown Aying squirrel (Peraurista
petaurista), and common palm civet {Paradoxitrus hermaphroditus) are
reasonably common. The Nilgiri marten (Martes gwatkinsif) hos almost
vanished from the Shiradi Ghat-Sampaje stretch of its former range. but
still occurs in the Madikeri Forest Division further south,

The bonnet macaque (Macaca radiata) is common everywhere. but
the Hanuman langur (Presbyiis entellus) is common only to the north
of Kudremukh where it is riot persecuted intensively. The Nilgiri langur
(Presbytis johnif) has become extremely rare and is probably confined
to the Makut and Srimangala Ranges, where it is rarer than the lion-
tailed macaque due o severe poaching,

Habitat Continuity

Former lion-tailed macaque habitats in the extreme north in the An-
shi, Kumbarawada, Vajrzhalli. Honnavar, Janmane and Kumta forest
Ranges have been almost totally degraded into semi-evergreen and
deciduous forest types. The habitats in Gersoppa and Siddapur are also
fragmented. though a good block exists in Mastimane Ghat (Fig. 3).
South of this, the Sharavati River probably interrupts the habiwe. The
evergreen forests in the Gersoppa. Manki. Bhatkal and Sagar Ranges
beiween the Sharavati River and the Bhatkal-Kogar Ghat road are also
somewhat fragmented. South of Kogar Ghat the habitat runs in o thin
but continuous strip to Kollur Ghat. There is reasonably good forest bet-
ween Kollur Ghat and the Varahi Project where a break oceurs. in spite
of disturbance created by the Chakra Project. South of Varahi continuous
evergreen habitat stretches to Yelanesru ot the southern end of the Kalasa
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Range. In the arca of the Ghats between Yelaneeru and the Bandaje.nrl;,ii.
watertall there is a complete break in the forest due to the presence of
private coffee estates. and the western face appeurs to have been ddgraded
to deciduous formations. Within this tract. the Kyvasanor forest. a disease
lethal to primates is said to be rampant. The evergreen forest south 1o
the Subramanya Range has been disturbed by large scale. government
plantation farming projects and by the Hassah-Mangalore Railway Pro-
ject. Some good evérgreen forest remains. however. at the higher cleva-
tions in the Belthangud. Mudugere and Sakieshpur Ranges. as well os
in the Neriya and Banjar ¢states. The degradation is rather severe in
the Uppinagadi Range. apparently due to the Hassan-Mangalore Railway
Project. )

South of Subramanya. a large tract of evergreen forest remains intact
in the Subramanya and Kadamaokal Forest Reserves of the Sampaje

" Range. There is a wide break in habitat in the Sampaje and Sulya Ranges

where the forst is now mainly deciduous. Further south in the Bhagarnan-
dala. Mundrote and Srimangala Ranges. the forest habirat is extensive
and largely continuous. though the adjoining forests of Kerala have been
aimost totally cleared by the encroaching human population.

Pressures on the Lion-tailed Macaque and its Habitat

Habitat. The local communities in settlements at the foot of the Ghats
exert significant pressure on the surrounding forests, resulting in steady
but almost imperceptible habitat degradation. Though most of the lion-
tailed macaque habitat at the middle and upper elevations in the Ghats
de not seem to be adversely affected at this time. the lower elevation
forests in the foothils and the coastal plains. such as the Kidu Forest
Reserve in the Subramaya Range and parts of the Karkal. Kundapur and
Gersoppa Ranges. are being encroached upon. At higher elevations. fires
set by grazers and people collecting forest products reduce the remain-
ing Shota forest patches. In the forests of the Madikeri Division leases
have been granted for extensive cardomom cultivation. )

The good evergreen forests at higher elevations are subject 1o pressures
from logging to produce plywood. matchwood and railway sleepers.
There has. however, been a noticeable decline in the general intensity
of exploitation of Karnatakan forests since the mid 1970's. Despite large
scale forest clearance for the Chakra and Varzhi Projects, the removal
of forest products from Forest Reserves has declined considerably over
the past decade, due largely to the use of more conservative methods
of extraction. The total production of all kinds of timber and fuelwood
from Karnatnka forests declined from 3.219.200 m* in 1975-76 w
1,562.523 m? in 1982-83, amounting to a decline of 52%. Tree removal
for plywood and matchwood, which is entirely from evergreen species,
showed a similar decline of 46%; 176,000 m* to 80,956 m? in this same
period. Earlier working plans allowed the removal of 13 trees greater
than 1.8 m in girth per hectare, In 1976. this upper limit was reduced
to 10 trees/ha and then further reduced to 5 trees/ha in 1982-83. The
practice of clear felling evergreen forests to practice monaculture was
also abandoned in the mid 1970's (Shyamsunder, pers, comm.).

Despite more conservative exploitation practices within Karnatakan
forests, it was determined that approximately 38-89 km?, or 4% of the
total estimated lion-tailed macaque habitat in this region was under
pressure from selective logging for the plywood and martchwood in-
dustries in 1983-84, It should be noted that these practices are the results
of political and administrative decisions beyond the control of local forest
and wildlife managers. '

Poaching. Traditional poaching of liori-tailed macaques. Niigiri and
Hanuman langurs is most severe in the Madikeri Forest Division ad-
joining Kerala State. The belief in alleged aphrodisiacal and medicinal
properties of ‘Black Mankey* flesh are firmly rooted in this region. par-
ticularly among settters from Kerala. In the forest tract between the Sam-

" paje and Mudugere Ranges, on either side of the ridge of the Ghats,

locai people are known to hunt lion-tailed maczques. though not as per-
sistently as they do the Hanuman langur, North of the Belthangadi and
Mudugere Ranges. lion-tailed macaques are not shot or eaten. though
the Hanuman is shot up to the northern boundary of the Karkal Range.




W
Due to cultural tradition. the lion-tail enjoys some protection from hunt-
/ing throughout approximately half of its range in Karnataka. [t was no-
ticed. however, that sestlers from Kerala who have encroached upon
the reserved Farests in the Uppinangadi. Kundapur. Baindur und Sugar
Ranges hold no such wraditions and were reportedly poaching the lion-
tailed macaque. On the whole. since implementation of the Wildlife Pro-

tection Act in 1974, there has been a considerable reduction in the level

of poaching throughout the state. particularly broad daylight poaching
{hat was common at one time, Being a ditrnal specias. the lion-tail has
probably benefited greatly from the decline of this practice.

Present Status of the Lion-tailed Macaque

Relative Abundance- Historically- the lion-taitled. macaque must have
been fairly well known in this tract since literary classies in the Kan-
nada language such as ““Torave Ramayana™ (16th century) and
~Kaushika Ramayana ' {(17th century) clearly mention it as being distinct
from other monkey species. During the *Krishnashtami'" religious
festival in Udupi. Dakshina Kanonda District, folk dancers masquerade
as lion-tailed macaques and other animals. Locaily. the lion-tailed muca-
que 1y recognized by the Kannada name **Singalika'*. In addition, it has
several other interesting names in focal languages and dialects which
distinguish it from other primates (Table 1).

At the turn of the century. religious mendicants sporting lion-tailed
macaques as MAsCols were a common sight in Dakshina Kannada (South
Kanara) District (K. S. Karanth. pers. comm.). Lion-tails were reported
from s far north as Anshi Ghat in 1955 (Kurup. 1978). According to
data collected by Bhat (1982) und me. the lion-tailed macaque has prob-
ably become extinct in the extreme northern part of Kurnataka in the
Anshi. Kumbarawada. Varahalii, Janmane and Honnavar Ranges. A rem-
aant population probably occurs in the Kumta Range (Bhat. {982).

OF the 28 forest ranges covered in this survey. in only eight ranges
did informants not notice a marked decline in lion-tail populations-dver
-the past 10-15 years, Even within these eight ranges. in the foothill forests

- of the' Andar and Someshwar Forest Reserves in the Karkal and Hebri
Ranges. some decline was noted.

In the 20 other ranges surveyed a general population deciine was
reported. The lion-tailed macaque has probably become extinct in the
Suliya and Uppinangadi Ranges. and in most portivns of the Manki and
Sampaje Ranges. Similar local extinctions appear to have occurred within
the Sagar. Siddapur and Gersoppa Ranges. Decline in adundance seems
to have been severe in uil four ranges of the Madikeri Division.

Distributional Continuity. From the data coflected on troop sightings
(Tabte 3) and other information, the distributional discontinuities of lion-
tailed macaque popuiations within Karnataka appear to be ciosely linked
to habitat discontinuities mentioned earlier, The major breaks appear
1o be at the Sharavati River valley. the Varahi Project. the Yelaneeru-
Bandajearbi stretch and Sampaje Ghat. in addition to interrupted habitats
north of the Sharavati River. The reported absence of the lion-tailed maca-
que in most parts of the Koratikalbare Forest Reserve of the Baindur
Range is surprising since reasonably suitable habitar seems to exist and
there is no local tradition of poaching. Evergreen forests occur patchily
within semi-evergreen formations in the region north of the Bhatkal-
Kogar Ghat road, Scattered sightings and lower reported densities in-
dicate that this habita distribution affects population continuity of the
lion-tail.

Troop Size. Previous studies (Green and Minkowski. 1977) indicate
troop sizes for the fon-tailed macaque be berween 6-34 individuals.
[nformants contacted during this survey were asked enly for approx-
imate figures (Table 3). Sightings of solitary monkeys probably indicate
adult or subadult males not associated with larger troops. [n many other
cases it is likely that only a portion of the entire troop was viewed. Ajith
Kumar (pers. comm.) estimated the average troop size 10 be between
18-20 animals in the Anamalai Sholas. On three earlier occasions that
I saw lion-tailed macaques in Karnataka forests. troops of (8 (Agumbe
Ghat. 1967-1968) and 10-15 {Samehakluhole, Hebri Range, 1974) in-
Jividuals were recorded. During this survey. on both occasions when

livn-tailed macaques were sighted at Kudlu and Kuringal) only solitary
udult mules were abserved, though the movement of the associated traops
could be discerned at a distance. For the purposes of this report an average
troop size of 13 animals has been assumed.

Density and Status. The intensive line ransect censusing necessary to
estimate distributional density of troops was outside the scope of this
study. During the field survey, attempred several walks through the
forest, counting the number of troops at each locality. The following
results ure reported:

Distance Waiked: Monkeys Seen-# Troops
..,,(km,)“nnd._'r_ime_._.._..-.._. -

Loeation

Kerti Forest Reserve 5 km - morning Hanuman langur - 1 {call}
{Makut Range} Bonnat macaque - 2
Mudibare Forest Reserve 5 km - ¢vening Hanumaon langur - 3
{Kundapur Range} Bonnet mucyue - |
Sumeshwir Eorest Reserve 8 km - ufternoon ~ Hanumun tangur - 1
{Kurkal Range) Bonnet mucayue - 1
Lion-tailed macaque - |

Tungabhudra State Forest 3 km - afternoon -
{Sringeri Ruange)

) Tungabhﬁdrn State Forest 5 km - morning Hanumun lamgur - 3
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Lion-tailed macaque - |
Hanuman Jangur - 2

{Kalusa Range)
Tungabhudra Stute Forest
(Kulusu Range}

4 km - evening

During this survey. three reliably good informants who covered 43
km? in adjoining sections of the Andar Forest Reserve estimated a toral
of 23 troops of lion-tailed macaques there. Though nothing conclusive
can be stated from these observations. it does appear that in areas of
suitable habitat the density of lion-tailed macaques can be expected o
be foirly high.

Based on the information collected and my own habitat assessment.
[ have classified the 28 forest ranges that | surveyed into four distinct
categories based upon relative distributional density of lion-tailed maca-
que troops (Table 4). These categories are:

Absent = no troops reported. habitat degraded and unsuitable:

Low - described as rare. habitat in fragmented patches:

Medium - described as present. not more than one troop seen on the

same day by informants. habitat reasonably good: and

High - described as aor uncommon. informants reporting more than

one froop encountered on the same day. hubitat very good.

#rom Table 4 it can be seen that only nine ranges aré in the high den-
sity category. All are in a cluster on gither side of the crest of the Ghats
perween Kollur Ghat road in the north and Yelaneeru in the south, Despite
the existence of large projects like Chakra, Varahi and Kudremukh. which
have disrupted this tract in the last decade. the remaining habitats are
in good condiion with reasonabie continutiy and isolation from human
settlements. There is apparently no local tradition of poaching lion-tailed
macaques within this tract.

Among the medium density ranges. those in the north. such as Ger-
soppa and Agumbe. have been disturbéd by severe logging in the past,
The tion-tails. however. are not subjected to poaching pressure. The
medium density ranges in the south, such as Subramanya. Bhagaman-
dala. Mundrote. Makut and Srir}mngaln. have a tradition of poaching.
buc the forest habitat is remote and fairly undisturbed.

In the rémaining 14 ranges low densities are reported. Of these. in
the Siddapur, Sagar. Manki and Bhatkal Ranges the habitat has been
disturbed and fragmented, mainly by forestry. Though the local people
do not kill lion-tailed macaques. some poaching by settlers from Kerala
in the Sagar and Baindpur Ranges is reported. Within the other low den-
sity ranges. poachers have gasy access to lion-tailed macaque habitat
in Mudugere, Sakleshpur and Yesalur. In the Beithangadi and Up-
ptnangadi Ranges. wholesale habitat degradation as well as poaching
have wiped out the lion-tail, except in the most innaccessible regions
of the Kadamakal Forest Reserve.



Population Estimates, In the ubsence of any hard ecotogical data on
densities in different habitat types. no serious estimate of the fion-tailed
macaque population can be made. The following points ure put forth
unly tentatively.

An estimated 1,000 km? of habitat suitable for the lionailed macaque
rernains in Karnataka State. The home range of this species has been
estimated at 4 km? in Cullenia exarillata dominant evergreen forests of
the Ashambu Hills, Kerala by Green and Minkowski (1977). In the
floristically more diverse Anamalai Sholay the home range is said to
be 2 km? (Ajith Kumar, pers. comm.), probably indicating smaller home
ranges in more diverse habitats relative w0 single dominant species
habitats. The_Karnaraka forests.are mastly low and medium elevation
evergreen formartions, foristically diverse. and the home range size is
probably similar to that found in the Anamgiai Sholas. Home ranges
of neighboring lion-tailed macaque troops are reported to averlap con-
siderably {Sugiyama. 1968: Green and Minkowski. 1977: Ajith Kumar.
pers. comm. ). Assuming an overlap of 20% and considering home range
sizes of 4 km® and 2 km? respectively. there are potentially 312 to 625
traops of liontailed macaques in the estimated 1.000 km? of evergreen
forest remaining in Karnataka, :

Such theoretical considerations aside. [ am quite certain that the 133
distinct troops reported here (Table 3) do not represent ail the existing
troops for the following reasons:

1) The separation of distinct wroops based on only sighting records
more than 5 km upart is probably overcautious. resulting in
neighboring troops being considered as one.

2) Of the more than 300 informants questioned. upproximately 150
reported sightings. It seems likely that these individuals could not
have seen all the troops existing in the areas that they routinely

" rraveled.

3y [ was unable to contact many good informants with experience in
aveas of suitable lion-tail habitat such as Kalasa. Venur. Mundréte.
Makut and Srimangala Ranges, where more troops are likely to
be present.

Considering alt these factors. it seems reasonable to propose that at
least another 30 % more troops than those reported are likely to be preg-
ent. Therefore. the minimum population of wild lion-tailed macaques
in Karnataka is likely to be about 200 troops. or approximutely 3.000
monkeys.

Conservatjon

Erom the results of this survey it is clear that the eartier assessments
of lion-tailed macaque distribution and populations in Karnataka by Green
and Minkowski (1977) and Kurup (1978) are gross underestimates. The
fears expressed on the basis of these estimates that vinble conservation
efforts are not feasible are ulso without any factual basis. Within the
1.000 km* or so of habitat available, the lion-tailed macaque appears
to be reasonably well distributed and many localities offer good oppor-
tunities for conservation etforts. Presuming that the earlier assessments
of lion-tailed macague status in Kerala und Tamit Nadu are reasonably
accurate (All. 1982). the Karnataka populations appear to be larger than
thoge in Kerala and Tamil Nadu combined.

All previous surveys of the lion-tailed macaque in Karnataka. except
that by Bhat. appear to have relied on informants such as forest officials
and castes/occupational groups among the local people, these individuals
usually being unaware of the lion-tail, This has led o underestimates
in ail regions. In addition. lion-tailed macaques are probably more
numerous than earlier estimates would indicute due to the fact that they
are now known to occur in selectively logged forest, forestry practices
in Karnataka have become more conservative over the past decade and
in most Jocalities in Karnataka the lion-tail is not poached as it is in Kerala
and Tamil Nadu.

Despite all of the above. it iy inadvisable to be complacent concern-
ing the siatus of the lion-tailed macaque in Karnataka as it is definitely
becoming scarcer throughout the state. Developmental projects such as
hydroelectric dams. mines and new roads are Opening up previously in-
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accessible areas. Low elevation habitats are siendily decreasing under
pressure from local inhabitants and the steep upper level Ghat forests
are being exploited by the plywood and matchwaod industries. In addi-
tion, a steep increase in the market value of forest produce during the
last two years has resulted in serious smuggling problems.

Based on this study. a comprehensive management plan identifying
seven key conservation areas (see Fig. 3) is being prepared for the lion-
tailed macaque and its evergreen forest habitat in Karnataka. Support
from the international primatological community will be important in
ensuring that this plan will be implemented by the State and Indian Gover-
ment.

K. Ullas Karanth

Wildlife Management Training
Program

Conservation Center

Front Royal, Virginia
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protected areas {maps by Stephen Nash from auther’s origlnais).
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Tuble 31 Distinet Troop Sighting Records of Lion-taiied Macugues in Karnataka

"I'rlmp # # Seen Date Lovation Details
KT | * 810 1979 Armudighutia Gumatadevara Honda sbout 10 km from Hulidevara Kollu on Doddamane -Kumia Roud
so 20 1979 Chiksuli Forast 3 km south ot Doddamane Village
spr* 3040 1979 Furests near Kudgund Village 5 km north of Mulemane Village
sSD 3 10-15 Mi9a4 | km from Melemune un the path o Sutlinane
GR !} 45 6/1983 On the ridge 1o the north of Mahime Villuge on the puth 10 Kudgi Village
GR 2 10-13 171984 Mustimune Ghat near Yate Hallw Block 28 Plywood Cuoupe 4 & 9 km above Gersappa on main read
Gk 1 §0-20 371984 Ambepui Gudda Block 23 Plywood Coupe | &2 ‘
GR 4 | 31983 On the ridge 4 km ubove Hessugi & 3 km below Guvardhanagiri Fort un the path 10 tort
BT | 23 5/1983 | km From Kurandur on the path going up the ridge ta Busavunabavi Ghat
BT.2 3 31982 ..__ On the ridge ubove Hejilu about 8 km below the Yedumule Gudda Peik -
-8G\ * 3 t978-81 Between Kunur & Govardhanagiri Fort neur to fort in Govardhanagirl SF - T T
SG 2 10-15 311983 Neur Sukraserty Hulla Streum 5 km trom Kogur Cross on Kogar-Bhutkul Ghat Roud
SG 3 34 11983 Within { km Kyudgod in Guvardhanagiri SF
SG 4 13 1982 Within | km of Tempie on Basavabavi Ghat footpath in Karni SF
85G35 35 1979 5 km from Karni on the Padubeedit Ghat footpath o Bajindur in Karni SF
8D | 43 171982 $ km 1o the north of Kosalii water full in Humlimurdibute RF o
BD 2 43 1/1981 On the foorputh from Onkodlu to the Tort ruins | km above teak pluntations in Hulimurdibare RF
BD 3 8-10 8/1981 _ On the ridge ubuve Gunganad ubour 9 km from the villuge & & km below the crest betwzen Chaulkinbare am!
Madlabure peaks )
8D 4 $-10 12/1983 On the ridge 3 km ubove rubber plantetions in Hejjulu along the stream in Koratikalbare RF
BD 5 10-25 2/1984 ~Tu the north uf Hulliberu | km below Gulgudubare Peak in Meguni Vulley RF
BD 6 | 1982 Gn the ridge 10 km above Hultiberu & 8 km below Toskurbure Peuk in Meyani Valley RF .
KD | k| 10/1983 At Arukatimuei on the muin roud from Kollur 1o Nagodi about 2 km nbove the turn off point to Dali in Madibare
RF '
KD 2 2.3 511982 On the ridge sbove Salgeri 5 km away From villnge in Mudibure RF
KD 3 23 3/1983 3 km from Luksal un the footpath to Busriberu i Mudibare RF
KD 4 | 91983 - On the ridge above Busriberu 4 km below Kodachudri Peak. in Madibure RF
KD 3 10-13 L1983 3 ke below the top of Umigudds hiliock inside Mudur Estate of Mr. Kutty
KD 6 18-15 9/1983 On the ridge wp of Nugankulbare RF 5 km tfrom Ashkodu
HN i | 471983 At Kurighatta near Nugodi in Kodachadri SF :
HN 2 2 L1/1983 At Hullarkt ubout 3 km from Chakrunagar on‘the roud (o Suvehuklu Dam in Killundur SF
HN 3 5-6 10/1983 On Nimbesatgudda about 5 km from Suvehuklt Dam in Killandur SF
HN 4 i0-15 1041983 Neur district boundary 1Kalluguppes on Haklumane Ghat footpath 1o Hullihole Valley in Killandur SF
HN 3 +-5 10/1983 In the Sholas within 0.5 km of Suvehukly Dam in Killandur SF
HN & 10-15 1171981 On the ridge peak beyond Chakrz Dom on footpath 1o Hallikiole Valley in Chukra SF
HN 7 5-10 1982 Neur templs on the main Balebure Ghit roud in Hulikul 5F
HN 8 3-6 711983 At Hosur-Bisilare in Vurahi SF !
HN Y +-5 1171983 | km from Hulibaglu in Yarahi SF
SN I 35 511983 5 km from Buregundi in Buregundi RF )
SN2 5-6 1241983 On the ridge 8 km away from Sulluniru in Baregundi RF
SN 3 10-15 31984 Below the rocky clill on the ridge ubvve Hosubalu {Kultahallip 2 &m below District boundary on Buregundi RF
SN 4 +35 121983 2 km duwnstreum of Kunchikalubbi water fall along Varahi River in Metkaigudde RF
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‘Table 3 (Cont'd.)

ety

™

211984

SN 5 2.3 On the footpath yuing up ghat in Ganuputhigudda Hltlock Compartment 3 block [5 of Tomibatu RF
SN 6 10-12 171984 Neur the top of Umiguddu Peuk 3 km from Kalmakki in Tombatu RF
SN 7 7-8 211984 On the ridge above Juddinagadde | km below Masebare Peak in Tombatu RE
SN 8 +-5 1981 On the ridge above Kelsunka on the Ulthigs Ghut foutpath in Tormbuttu RF
SN Y 7-10 3/1983 On the ridge dbove Jaddinagadde 2 km below Hullugudda Peak & 8 km (rom the village in Tombutiu RF
AG 1 7-3 14/1982 10 km from Agumbe along Meenahalifa Stream in Agumbe SF . ’ :
AG 2 10-15 10/1983 Along thée path 1o Vanukeabbi water fall | km from wmain rosd in Agumbe SF
AG 3 -4 9/1933 Near Muthiganabole on the ridge 8 km from Barkuna View Point in Balehalli 5F
AG 4 34 1071983 Within 0.5 km of Burkana View Point in Balehulli SF ;
HB 1 15-15 171984 On the ridge 3 km above Hunju below Senkolubure Peak alongside Nudubetwhole Stream in Bellimane RF
HB 2 3-6 111984 On the ridge 4 km southwest of Hunja 3 km below Haddinubare Peuk in Ballimane RF |
HB 1 {330 CIOFTO83 T Below ihe District BOURMETY un e main Agumbe Ghat roud ahove Sommeshivar-in-New Someshwar-RF - -
HB + 10-20 12/1983 On the ridge 8 km ubuve Megadde near water fall below Narasimha Parvata Peuk in Someshwar RF (North)
KR | 10-20 /1984 On the ridge 3 ke above Kudlu wlong Kudluthing Stream in Someshwar RF (South
KR2* 25-30 3/1984 1 km from Kudlu along Nemmarhole Steeam in Someshwar RF (Souths (5 km Ffrom KR D
KR 3 10-20 3/1984 3 km from Kudiu on Baradanegudda hillock in Someshwar RF (South) i
KR 4 810 171984 8 km from Kudiu on footputh to Thingatmukki in Someshwar RF (Seuth)
KR 3 3 1271983 2 km from Sunguramale Tota in Andar RF
KR 6 5-6 171984 On the ridge 4 km ubnve Mairoli below Yalkunje 1Ajjikunje) Pedk in Andar RF
KR 7 7-8 3/1983 On the ridge 10 km above Yermula tKunjudubakyary between Shanthije halla Stream & Payanade halls Streum in
Andar RF :
KR 8 20 111983 On the ridge above Shunthije 5 km to the north'af KR 7 in Andar RF
KR 9 - 10-20 21983 On the ridge | km above Berkuh along the stream in Andur RF
SR | 8-10 1171982 In the Shoks ut Maik bet 12 km from Kurki in Narushima parvats SF
SR 2 | 411983 In the Shola between Valkigudda & Balekal gudda 3 km from Karki in Nurasimha parvata SF
SR 3 R 19 10/1982 3 km from Nemmar-Kerekette Road on the road to Mathuli in the Sholus of Tungabhadry SF
SR 4 8-10 1171983 In the Shola near Edgart on the Nemmurkere katte Road in Tungabhadra SF
SR 5 35 10/1983 In the Shota 1 km trom Kerekatte near Gulgunjimune on Nemnmur-Kerekatte Roud i Tungnbhadra SF
SR 6 25 12/1983 In the Shola 3 km beyond Kerekatte on the road 1o S.K. border before Ganapathi Kate in Tungabhadra SF
SR 7 10-15 10/1983 In the Sholu oF Gurgalthow 2 km from Keregrama vn the path to Mudua in Narasimhaparvata SF
SR 8 4-5 571982 At Guimanehadya near district boundary 10 km from Kerekude in Narasimhaparvata SF
SR 9 30 411984 On the main Kudremukh roud 3 km from S.K. border gate towards Malleshwary near Shiva wmple in
Tungabhuadru SF .-
MD I 10-15 1983 5 km below S.K. border gate towards Mullur Ghut main. road 10 Karkal in Naravi RF
MD 2 10-20 1071983 On Hullugudda ridge + km nbove Herunje Jois Garden along u stream in Nuravi RF
MD 1 1-8 111984 On the old path to Gangamoolu 3 km zbove Multar (Mala) on the ridge in Nuravi RF
MD 4 20-30 171984 1 km from Bejul enctosure on the tootpath to Kuringal {Korankal) on the ridge ubove Mallar in Naravi RF
MD 3 t0-12 711983 On the ridge nesr Kudandulnje 4 km below Bejul enclosure in Nuravi RF
MD 6 10-12 271983 On the ridge 2 km above Mapula & about 7 km From MD 3. in Naravi RF
MD 7 10-15 141584 3 km below Kuringal Peuk to the south in Nuruvi RF
MD 3 10-15 171984 Within 2 km of Kanivala enclosure in Maravi North Beat of Nuravi RF
MD 9 5 211984 Near Gundi enclosure in Naravi North Beat of Naravi RF
MD 10 6-7 12/1983 At Edishere 6 km from Gundi enclosure in Nuravi RF
MD 1 10-15 12/1983 On the ridge ubove Oddudaku 8 km south of Gundi enclosure in Naravi RF
WD 12 10-15 1271983 4 km below Panjala enclosure in Naravi Svuth Beat of Nuravi RF
YN 1 10-15 10/1983 On the ridge § km above Malige in Aladungadi Beat of Naravi RF
VYN 2 10-15 1171983 Plywood Coupe 12 km 1o northeast un the ridge ubove Malige 16 km front VN 1) in Aladungadi Beat of Naravi
RF
VN 3 =15 10/1983 8 km further above VN 2 ulong siream side near Distriet border in Aladangudi Beat of Naravi RF
VN 4 5-10 1071983 On the ridge ubove Siraiu 8 km from it along Hundeluhulla Stream in Sirlalu Beat of Maruvi RF
VN 35 20-30 1981 ! km above the Pels enclosure near stream bank Sholus in Savunulu Beat of Naravi RF
VN & 20 271983 At Ballekana below Hirmarguppe Peak [0 km up ghat from Nuvur in Nuvur Beat ol Naravi RF
YN 7 10-20 171984 In the valley adjoining Gundalpude Ruck on the bridie path from Navur in Navur Beas of Navari RF
KL 1 43 1982 Near Gangamuola vn the footpath leading to it in Tungabhudru
KL 2 ** 15-20 /1984 On the jeep track to P&T Microwave Tower near Kuringal (0.5 km below it in South Bhadra SF
KL 3 5-6 4/1983 On the desdwood extraction Coupe Road | km from Bhagavati in South Bhadra SF
KL 4 10-15 471982 Near the bridge v the entrance of the jeep track to Kuringal into the forest Shola in South Bhadra SF
BL t 5-6 271984 | km (rom Bolle enclosure above Ragikumri in Mithbagil Beut of Nuruvi'RF .
BL 2 10-20 /1984 On the ridge ut Kunchils 6 km above Kulli Temple in Mithabugil Bear of Naravi RF
BL3] 5 1171983 8 km from Didipe on the footpath through Yeianir. Ghat in Mithabagil Beat of Naravi RF
BL 4 23 12/1983 In the Sholas 2 km from top of Bandaljeurbi watertall in Charmadi-Kanopadi RF
BL 5 | 21983 0.5 km from 3rd hairpin bend on the main Charmadi Ghat roud on the tract 10 1PM Coupe in Charmadi-Kanupadi
BL 6 +5 /1984 On the ghat siopes near Chickmugalur burder to the left of Charmadi Ghat Road 15 km from Hosmata and 11 km
irom Maduguni Estate in Churmadi-Kanapadi RF
BL 7 i 5/1983 4 km further up on the footpath to Ammedhikal Peak ubove Neriva Rest House in Neriya-Hebbar Rubber Estate
MG 3 871982 In the valley balow Biligalgudda Peuk near Jui Bharath Plywood Coupe in Balur 5F
MG 2 + 12/1982 Near Uliyamelekadu close to d-line beyond Bairapur Estaie in Balur SF
5K | [ 1271982 2 km below Jenukalbewra Peak in Mafatial Plywoods Coupe in Kubbinale SF
SK 2 10-20 971983

At Anegundi | km from hotel ut Kemphole on Shiradi Ghut main road in Kugenart SF

30 .
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3 iCont’d}

Tahle
Ys | 2 6/1983
SB | _10-13 1/1983
5B 2 2 /1983
3B 3 4-5 71984
sB 4 1.5 441983
SB § 34 2/1984
SB 6 5-6 211984
ST 1 7-8 371983
BG | 10-15 1/1984
BG 2 10-i5 171984
BG 3 10-12 1271983
TBG ~p@=ts—— = P 98F- -
BG 3 210 8/1983
BG 6 +6 10/1983
BG 7 4 . 171983
BG 8 10-12 1/1984
MN | 6-7 1271983
MN 2 3~ 9/1983
MT 1 10-15 171983
MT 2 { 10/1982
MT 3 3-6 1271983
MT 4+ 3-6 10/1983
MT S5 | 1981
MT 6 3-6 1/1983
MT7 5-7 12/1983
MT 3§ 5-6 1982
SL | 34 P1/1983
sL 2 i0-12 8/1983

At the bridge across Addahole River on Bisate Ghat main road in Bisule SF
Above Koonadku in MPL 1980 Plywood Coupe 5 km from Kaikumba in Bagimale RF
2 km from Kaikamba ut Beinkodi in Kidu RF .
On the ridge 3 km above Balugodu along Padakahale strear niar district boundary in Kiribag RF
On the ridge 3 km abave Uppangala within 2 km of River Uppangalahole in Kiribag RF
On Umigudde hillock 3 km from Kullamogary in Kilarmale RF
On Thingalagudde hillock 3 km ubove Kotegudde Thota in Kilarmale RF
5 km above district boundary along Garndimotiethodu {tributary of Meenugundi Hole) in Kadamakal RF
Along Kumekolli Streum at the edge of Kedangimale cardamom estate in Padinalknad RF
At Kudukollikedange near Betemale cardamom estate in Padinalknad RF
On the edge of forest touching Belathmale cardamom esate in Padinalknad RF

—At-Paisarimale-8- km_trom Karike Forest.nursey.in Pauighat RE. . -
At &th mile stone on Karike-Bhagamandala main road in Pattighat RF
2 km above Thodikana on the Pattighat Road in Pattighat RF
1n Yelolimale cirdamom estate & km from Belihrmale cardamom estate in Pauighat RF .
In Paduvalthmale cardamom estate opposite side of the valley from Bachimale & 6 km from Talakaveri in Pat-
tighat RF
In Parivarthmale 9 km from Nudumale in Padinatknad RF

" In Pathalamale area 5 km from Nadumale in Padinalknad RF
In OC Jose Plywood Coupe near Palemanekolli 10 km from Matre in Matre Section of Kerti RF
P. K. Plywood Coupe 16 km from Koolimakki in Koolimakki Section of Kerti RF
7 km from MT 2 in the same section of Kerti RF also in P. K. Plywood Coupe
3 km from Cheluvara in Chelavara Caupe of Udumbe Section in Padinalknad RF
At Bannadspare 10 km from Heggala in Kert RF
8 km above Makut on the Main Ghat Roud in Keri RF ]
12 km obove Makur st Memanakoll off the Main Ghat Road and about 3 km from MT 6 in Urti RF
Along Karivapole River (tributary of Barmpole) 5 km [rom Sollekolli & 12 km from Parkatgeri in Urti RF
At Komberimalegundi on Nadkanibetta hillock 6 km above Parkatgeri in Pookala Section of Brahmagiri RF
At Ubbakallu-Balyabugori urea on the ridge 10 km above Ponnambare. Theralu in Pookals Section of Brahmagiri
RF ’

m Troop sightings recorded by informants of H. R. Bhat {19821,

##: Troups uctially s2en by uuthor.

Note: The first two leners in the volum fitled Troop # indicite the Forest Range in which the troup is located and th
within that range. The abbreviations used for the various ranges ure:

KT - Kumta

SD - Siddapur

GR - Gersoppa

BT - Bhatkal

SG - Sagar

BD -~ Baindur

KD - Kundapur

HN - Hosenagar

SN - Shankaranarayana

AG - Agumbe
HB - Hebri
KR - Karkal

SR - Sringeri

& xubsequent number indicates the seriul ndinber given to the roop

MD - Moodabidre
YN - Venur

KL - Kalasa

BL -~ Belthangadi
MG - Mudugere
SK - Sakaleshpur
YS - Yesalur

S$B - Subramanya
5] - Sampaje

BG - Bhaganmandala
MN - Mundrote
MT - Makut

SL - Srimangala
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Tante 4 Statis Samsiary of Lion-tailed Macaqué and its- Habitat in Karnataki

Fayest Range Forest Type Area of Reserved E?t ‘ Area "Traditional Relative Number Estimuted
- Forest in Ghats Ared of Under’ Poudhing Abundance of Troops Distributinnal
{sq km) -‘Evergréen  Selective Compared to  Reported Density
Forest Felling Past
e (sg kin)
Siddupur 256/4 NA A5 — No Rurer 3 Luw
Gersoppu 15 t31 36 414 No Rarer ) Medium
Munki 2674 9 24 +.00 No Rurer U Low
Bhatkal 26/d 161 84 - Nil No Rarer 2 Luw
Sugur 2604 139 167 5.4 No Rarer 5 Low
Hosaougae* 26/3.] Jor 9 1.00 No Rarer 9 = High
Agumbe 26/3 T4 TTEETTTTTTTTL00 “So 777 Rarer 4 T Medium
Buindur 2604 oo 32 Nil No Rarer 6 Low
Kundupur 26/5 36 +7 Nil No Sume 6 Hieh
Shunkuranarayan 26/5 107 ]| 0.81 No Sume v High
Hebri 2645 118 66 Nil No Sume 4 High
Kurkul 262,59 123 69 0.56 No Sume 9 High
Mudabidre 262y 87 65 L42 No Sume 12 High
Venur 23 26/9.2 108 54 0.81 No Sume 7 High
Sringeri 26/9 203 i35 [.50 No Sume 9 H