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PREFACE 

In r e spon s e  to the inc r ea s ing scar c ity of nonhuman pr imate s for biomedical 
r e s earch and pharmac eutical production,  the Animal Re source s B ra nch of 
the National Ins titute s of Health reque sted info rmation and advic e from the 
National Academy of Science s  on the curr ent u s e  a nd availability of primate s .  
The study wa s undertaken by the Committee on the Cons ervation of Nonhuman 
Primate s of the Institute of Laboratory Animal Re sourc e s ,  which attempted 
to evaluate the number s of primate s u s ed in biomedical programs , con side r ed 
the problems of primate con s e rvation, and developed recommendations for 
a s suring a dependable longte rm supply of primate s fo r biomedical program s .  

Thi s  r eport  include s ( 1 ) a survey o f  the numb e r s  and specie s o f  pr imate s 
impo r ted and maintained in the United State s fo r biomedical purpo s e s ,  (Z ) a 
con sideration of the type s of biomedical programs that u s e  primate s ,  (3 ) a 
de s cription of fa cto r s  that influenc e the statu s of wild populations , e specially 
a s  they relate to the inte rnational primate trade and to habitat chang e s ,  and 
(4)  recommendations a s  to methods for supplying primate s needed fo r r e 
search ,  the te sting o f  biologic s ,  and the produc tion o f  pha rmaceuticals . 

iii 
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INTRODUC TION 

In many area s of the wo rld , primate population s  have been de clining a s  a 
con s equence of defo r e station , expanding agricultur e ,  urbanization ,  mar ket 
hunting , and commer cial explo itation. Seve ral countrie s have e s tab lished 
quota s that limit the numbe r  of monkeys that can be expo rted; othe r s  have 
entirely prohibited expo rt. F o r  example ,  in 1 9 7 3  the government of India 
reduced the annual expo rt of rhe sus monkeys wo rldwide from 50 , 000 to 
30 ,  000  and indicated that furthe r reduc tions  might be impo s ed .  Seve ral yea r s 
earlie r ,  Thailand s et a limit of 500 animal s pe r yea r .  Colombia and Pe ru 
have j oined B ra zil in prohibiting expo rt  of primate s except under  special 
permit. It can be anticipated a s deale r s  r e s pond by moving into new area s ,  
that other countrie s will follow the example o f  tho s e  just cited.  

The net  effect of  all the s e  factor s ha s been to c r eate se riou s sho rtages  
of  rhe sus macaque s ,  squirrel monkeys , marmo s et s ,  night monkeys , and 
s eve ral othe r s pecie s e s s ential for biomedical pro g ram s .  

It i s  not the purpo s e  of thi s r epo rt to review or ju stify the role o f  non 
human primate s in biomedical prog ram s .  Thei r maj o r  contributions and 
unique function s in s tudie s of phy s iology and immunology, infe c tious di s ea s e ,  
canc e r ,  metabolic di s o rde r s ,  ca rdiova s cula r and pulmonar y  dis ea s e ,  alco 
holism and drug abuse , behavio r ,  and a ho st of othe r biomedical problems ,  
a s  well a s  their  e s s ential role in the te s ting of biologic s and the produc tion 
of vac c ine s ,  are tho roughly e stablished. 

Definitions 

In o rde r to examine the situa tion in detail , it is e s s ential to r e co gnize 
the preci se way in which c e rtain key te rm s are to be u sed. 

Usage - - in the gene ral s en s e  to indicate the numbe r s  of animals involved 
in experimental , te sting ,  o r  teaching procedure s. It i s  not a s ynonym of 
the more limited te rm s a cqui s ition s ,  invento rie s ,  o r  sac rificed.  

Turnove r - - pe r c e nt annual turnover a s  a con s equence of imports , a s  
e stimated b y  the following equations . 

1 .  Perc ent Annual Turnove r of inventory = 

1 /2 (imports  + deaths of imports )/ave rage  daily invento ry 
2. Percent Annual Turnove r of total volume = 

1 /2 ( import s + death s of import s )/total acquis itio n s + invento ry 
carryove r from previou s yea r s  

In both equation s the multiplie r 1 /2 i s  used a s  a way of ave raging annual 
impo rts  and annual deaths. 

B re eding C olony--a self-su staining unit in which breedi ng stock  i s  
replaced through inte rnal rec ruitment, a s  di s tingui shed from production 
centers in which bre eding stock is replaced by the importation of additional 
wild -caught anima l s .  

1 
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Yield - -gro s s  yield,  the total numbe r  of  infants produc ed in  a breeding 
colony or cente r ,  a s  di stingui shed from net yield , which is dete rmined by 
subtracting from the g ro s s  yield the number of infant deaths and the numbe r  
of surviving infant s ,  i f  any , r etained for replac ement o f  bre eding stock. 

Pr imate s - - refe r s  he r e  only to nonhuman primates . In certain ca se s 
mo re than one common name,  or  more than one s c ientific name , are  in 
cur rent use  for a given spe c ies.  Some synonyms are  indicated by fo otnote s 
in Appendix I. Additional example s include the following : 

1 .  The long-tailed macaque , Macaca fa s c icula ri s ,  i s  freque ntly re 
fer red to a s  the cynomolgu s o r  c rab - eating macaque ; M. iru s  is  a s ynonym . 

2 .  The s tumptail macaque,  M. arctoide s ,  ha s also been called 
M .  specio sa. 

-

3. Two commonly used name s  for Cercopithe cus aethiops are  vervet 
and African green monkey. 

4 .  Night monkeys , Aotus trivirgatus , a re frequently called owl mon 
keys or  douroucoulis .  

5 .  Marmo s et ,  a s  he re  used,  include s the tamarin s al so . 
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RE COMMENDA TIONS 

Cur rent and anticipated sho rtag e s  of wild - caught primate s fo r biomedical 
pro grams are such a s  to justify the development of a national plan that will 
inco rpo rate the following feature s :  

1 .  A n  adequate , a s sur ed supply of animals de rived primarily fr om the 
e stablishment of s elf - su s taining dom e s tic b reeding colonie s ,  but augmented 
by bre eding colonie s and production c e nte r s  in countrie s of o rigin and also 
supported by the application of wildlife management technique s to natural 
population s .  

2 .  Reduction of wa s tage i n  inte rnational primate trade b y  the adoption 
of sound managerial pro cedure s - - e .  g. , clo s e r  supe rvis ion of trapping , 
holding and shipping ope ration s ;  and spons o r ship of trapping expeditions 
in which all a spec ts of collection and tran sport are monitor ed .  

3 .  E stabli shment o f  a computerized u s e r s '  s e rvice  that would encourage 
and fa cilitate multiple use of primate s by rapidly matching available surplus 
animals  to exis ting need s ,  and would pe rmit ac curate e s timate s of national 
need s ba sed on u sage data . 

The ove rall adminis tration of the p ropo s ed national plan should be unde r 
taken by the National Institute s of Health (NIH ) ,  with the advice  of a committee 
repre s entative of the national biomedical community . Among the explicit 
re sponsibilitie s of NIH would be - -

• Admini stration of c ontracts  in suppo rt of dome stic breeding colonie s .  
• E s tabli shment and ope ration of a compute rized u s e r s '  s e rvice .  
• Management o f  " C e r tificate o f  Need" prog rams . 
• Development and di s tribution of guideline s  fo r comme rc ial trapping , 

holding , and shipping of primate s ,  ba s ed on b e s t  available info rmation. 
• Coordination of methods and location s of trapping expeditions . 
• Suppo rt of coope rative field s tudie s on population dynamic s of wild 

population s  a s  they r elate to the potential for su stained - yield ha rve s ting . 
• Development of contingency plan s to deal promptly with shortage s and 

to allocate r e sour c e s  when sho rtage s develop . 
It is  e s s ential that the plan look to meeting the needs of all maj o r  bio 

medical pro grams and b e  fully ope rative within a decade . 

Stabilization of Supply 

Achievement and maintenanc e of a dependable supply of primate s for re s ea rch 
and related need s will require a vigo rous , balanced effo rt and suppo rt in four 
di stinct a r ea s outlined in the following s ection s .  

Self- Susta ining Dome stic B re eding Program s 

Gene rally, the primate specie s  now widely u s ed in biomedical re s ea rch, 
and doubtle s s  othe r s  now relatively unknown , will rapidly become le s s  

3 
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available from naturally oc cur ring po pulation s .  In no ca se s are wild popula 
tions adequate to provide the numbe r s  and the quality of animals  needed in 
the United States and other countrie s on a su stained basi s . Henc e ,  de s pite 
the po s s ible application of artific ial in s emination ,  sperm banks , fe rtility 
drugs, o r  drug s that regula te reproductive cycles, there a r e  no sho rtcuts 
or fea s ib le alte rnative s to the development of la rge - s cale b r eeding pro 
gram s that depend on no rmal r eproductive behavio r .  Indeed ,  even if fe rtility 
regulating technique s we re  to become fea s ible , it is likely that the co sts  
would outwe igh the potential benefit s - - co s t s  of trained s taff ,  nur s e rie s fo r 
hand - rearing multiple and premature infants , and te chnical wo rk. 

B reeding colonie s should be s to cked with animals originating from known 
geographic lo calitie s .  B lo od sample s should be taken from all membe r s  of 
the founding stock s ince their progeny will be u s ed to s tock future production 
colonie s .  F ro zen sample s of s erum and c ell s should be retained . Various 
te sts should be run on the s e rum and r ed c ells to define the genetic con s ti 
tution of th e  individuals and o f  the founding s to ck. All gove rnment suppo rted 
Reque sts For Propo sals (RF P '  s )  fo r primate breeding should require the 
submi s sion of a breeding plan with an identified po rtion of the progeny to 
be retained a s  r eplacement breeding stock. 

If domestic b r e eding programs a r e  to b e  suc c e s sful they mus t  be planned 
and funded on a long-te rm ba s i s  and must  consi s t  of colonie s that a r e  
suffic iently la rge  to a s sure adequate genetic diver sity . Variou s politic al, 
economic and ecological fo rce s a re such that s elf- sufficiency fo r the United 
Sta te s within 1 5 - 20 yea r s  is e s s ential.  In moving towa rd thi s goal , certain 
prio ritie s a s  to specie s that me rit empha s i s  can be e stablished : 

Group 1-- Spe cie s cur r ently u s ed in number s that exceed long - te rm r e 
sour ce s and fo r which, in fa ct ,  b r eeding programs should have been e s tab 
li shed several yea r s  ago . The s e  include rhe sus macaque s (Macaca mulatta ) ,  
squirrel  monkeys (Saimir i sc iureus ) ,  marmo s ets (e. g., Saguinus mystax and 
S .  fu s c ic ollis ) ,  and night monkeys (Aotus t rivirgatu s ) .  Chimpanzee s (Pan 
tr oglodyte s )  fall into thi s same g roup, but ne ed be bred only o n  a sub stantially 
smalle r s cale . It is  e s s ential that support b e  provided fo r b reeding programs 
in this g roup . 

Group 2 - - Hardy spe c ie s fo r which sufficient info rmation i s  alr eady in 
hand on which to develop breeding p rog rams and fo r which effo rts  to inc rea se 
their use in r e s ea rch are justified , e spec ially a s  they might r epla c e  speci e s  
in Group 1 .  In thi s cate go ry are  baboon s ( Papio sp .  ) ,  vervets ( C e rcopithe cus 
aethiops ) , any other ma caque specie s ,  pa rticula rly lo ng - tailed ma caque s (M. 
fa s cicula ris ) ,  Japane s e  macaque s (M. fus cata ) ,  and pigtail macaque s ( M .  
nemestrina) , and capuchin s ( C ebu s apella ). Substantial suppo rt fo r bre eding 
program s  in this group is  highly r e commended. 

Group 3 - - Spe cie s that, if they c ould be  obtained, are  potentially u s eful, 
but about which mo re info rmation is  ne eded. These might b e s t  be b r ed in 
pilot colonies while their  u s efulne s s  is  evaluated .  Thi s  group include s 
gibbons (Hylobate s sp. ) ,  talapoin s ( Ce r c opithe cus talapo in ) ,  and tree shrews 
( Tupaia s p .  ) .  Mode s t  suppo rt fo r b reeding programs in thi s g roup i s  
highly recommended. 

It cannot be ove rempha siz ed that the r e s ea r ch potential  of a la rge number 
of  spe c ie s i s  entir ely unexplo red and that info rmation ob tained on the prope r 
husbandry of any specie s i s  likely to be  applicable to breeding programs 
gene rally. Henc e ,  s pe c ie s not explic itly cited in the three  g roups named 
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above should by no means be  ignored.  Re search data on primate repro 
duction ,  whe r eve r obta ined , will contr ibute to biomedical knowledge . 

B reeding in Countrie s of Orig in  

Gove rnmental action s in the c ountr ie s from which prima te s o f  biomedical 
impo rtance come indicate not only that  animal s fo r r e s ea r ch and te s ting 
will become inc r ea s ingly difficult to obta in in adequate number s but tha t it 
may be difficult in ce rtain specie s ,  to obtain s ufficient b reeding stock to 
establish la rge - s cale dome stic p roduction un it s . Despite the unce rta intie s ,  
it i s  e s sential to suppo rt the e stabli shment and ope ration of b r eeding colonie s 
and production cente r s  in countr ie s of o rigin. These ente r pri s e s would have 
the advantage of g enerally lowe r c o s t s  than in the United State s and would 
to a deg r ee r elieve the pre s sure on wild populations . At the same time , 
they would act to s tabilize the ove rall supply. It should b e  fea s ible ,  als o ,  
to augment the numb e r  o f  specie s involved and to a chieve a g r eate r genetic 
dive rsity. 

Ha rvesting of Managed Wild Populations 

Of approximate ly 201 spe c ie s  of nonhuman primate s in 56 g enera ( Napie r 
and Napie r ,  1 9 67 ) ,  a me re  do zen spe c ie s  in 8 g ene ra have been sufficiently 
studied to wa rrant their production in the United State s .  If the g ene pool s 
of the r emaining 94 percent are to b e  a s sure .d fo r the future , it i s  ne ce s sa ry 
to provide e ncouragement and financial suppo rt fo r con s ervation and study 
of the habitats  in which they a re to be found, whether the se habitats  be un
alte red o r  under s ome degree  of management. As matte r s  now s tand, the re 
are laws in some countr ie s (e. g . , Colombia )  providing that private lands 
not b e ing utiliz ed will be confi s cated fo r agricultural development. In other 
a rea s (e. g., Kenya) primate s are  r egularly shot o r  pois oned a s  agr icultural 
pe sts . 

To improve the s ituation it i s  propo s e d  that a sustained ma rket fo r 
primates ha rve sted  from wild populations b e  develo ped a nd suppo rt be 
provided fo r the management of the se  popula tions  on a su stained - yield ba s is. 
B y  so  doin g ,  it might be po s s ible to make p r ivately owned fo re st  land s e co 
nom ically productive and the r eby ju stify their p r e s e rvation in e s s entially 
their natural state . A further move would be to explo re , with appropriate 
gove rnmental department s ,  mechanisms whe r eby trapped animals that 
would othe rw is e be de stroyed a s  pe sts  could b e  purcha sed fo r b iomedical 
use . In thi s way, overall in come to the landowne r would be inc rea sed 
and the supply of p rimate s s omewhat augmented. 

Improvement in the Primate 1 rade 

Despite the fac t  that the re have b een improvement s during the la st  l O year s ,  
fa r  too many animals a r e  s till lo s t  through wa steful capture practice s ,  
ca reless handling prio r  to expo rt ,  and de s truction a s  fo r e s t  and plantation 
pests . I t  s e em s  c lea r that the s e  lo s s e s  can be appreciably reduc ed if s c ien-
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tifically sound practices  are  intr oduced and if all a spects  of colle ction 
and tran spo rt are monitored by info rmed official s .  Seve ral spec ific 
measures are rec ommended he re. 

• When animals a re needed fo r s pe c ific r e search p r oj e cts o r  a s b r e eding 
stock, colle cting expeditions should be organized and suppo rted that are  
manned b y  lo cal trapper s  but supe rvi s ed by zoologists  and vete rinarians . 
Thu s managed,  the s e  expeditions should incur a minimal lo s s  of animal s 
and the quality of the animals should be enhanced,  pa rticula rly a s  regards 
info rmation on origin and g enetic relation ship s. 

• When fea sible , colle cting expedition s  should be so timed and managed 
as to capitalize on situations whe re  habitat de structio n already do oms the 
natural population s or whe re they are  being de s troyed a s pe sts. 

• Lo s se s  in holding  areas  and in tran sport can be minimized by encou r 
aging and suppo rting deale r s  who provide well - ca red -fo r  animals o f  known 
origin and b y  paying highe r price s  fo r healthy animal s .  Conve r sely, ad 
ver se  public ity should b e  give n to in stanc e s  whe re  the s to ck received is  of 
poo r  quality . It would be well. al so , to develop regulations that prohib it 
shipments on othe r than a pr epaid ba s i s .  

• The phys iolo gical chara cte r i s tic s o f  r elatively little - known spe cie s 
should be inve stigated ,  so  that their potentia l u s efulness in r e s ea r ch can 
be ass e s sed. When populations of the s e  specie s fa ce de struction a s  the 
re sult of hab itat alte ration ,  it would then be po s sible to ha rve st  the animals 
fo r b r e eding and s c ientific r e s ea r ch program s . 

Maximum Utilization of Cur rent R e sour c e s  

Certain e conomie s i n  the numb er o f  animals used can b e  r ealized by the 
e stablishment of a compute rized u s e r s '  s e rvic e that would match availabil ity 
to need and,  ove rall ,  provide info rmation fo r making sound e s timate s of 
annual need s .  Such an info rmation netwo rk would not only provide rapid 
info rmation on available animal s ,  o r, conve r s ely ,  the need fo r specific 
animals , but also fac ilitate the exchange of biolo gical mate rial s derived 
from primate s .  It would have the valuable ancilla ry advantage of making 
known to the medical community in stance s of the discove ry of anima ls 
with spontaneou s di s ea s e s  or congenital defe ct s , animals that would in 
the usual cour s e  of events be des troyed. Onc e  identified, thes e  animal s 
could be  tran sfe rred to the appropriate re s earch labo rato ry fo r s tudy. 
Obviously , an effe ctive info rmation and exchange s ystem mu st pr ovide 
fo r the co sts  of holding animals fo r a r ea sonable time while a suitable 
ar rangement fo r tran sport i s  being worked out.  

Still further e conomie s could b e  ob tained by critical attention to the 
validity of choo s ing primate s as labora to ry animal models in ea ch in stanc e .  
Through va rious media - - pe r iodic wo rkshop s ,  sympo sia, c ritical review 
articles - - the biomedical u s e  of primate s and other taxa should be reviewed , 
and primates repla ced, wheneve r po s s ible , by fa s te r-b r e eding , mo re r eadily 
obta inable specie s .  Wher e  le gislative o r  regulato ry a ction s a r e  propo s ed 
tha t would hampe r ready ac ce s s  to suitable and ea sily b r ed nonprimate 
s pecie s ( e .  g., dog s and cats ) ,  appr opriate mea sur e s  should be taken to 
dis courage thei r  enactment.  In a simila r sense , the fa ct  that mea sure s 
to prevent o r  inhibit e thical utilization of human fe tu s e s  o r  ti s sue s will 
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almo s t  ce rta inly augment the demand fo r primate s a s  sub stitute expe r i 
mental mate rial mus t  be faced.  

The r e s ea r ch community, and s c ie ntific edito r s ,  should be urged to 
r ej e ct any p ropo sal o r  manu s c ript that do e s not include pre ci s e  info rmation 
a s  to the s pe cie s ,  s ex,  s iz e  (or age ) ,  and source of any primate used in 
the expe r iment. Only by such stric tu r e s  can it be a s sur ed tha t an info rmed 
deci s ion  ha s been made a s  to the cho ic e of r e sea rch mate rial and that 
primate s a r e  e s s ential in prefe rence  to any other s pe cie s to achieve the 
re sult s sought. 

If reliable e stimate s of future need s a re to be made , data mu st be  
colle cted mo re  ac curately and con s is tently than i s  now the ca s e .  A 
s implified permit system, s imilar to that propo sed by the U . S .  Depart
ment of the Inte rio r (USDI) fo r dealing with inju rious  s pe cie s ,  would do 
much to improve the situation and would provide mor e  reliable data on 
number s of animal s  impo rted and the r ea sons therefo re .  Data on repro 
ductive rate s and lo s se s  fr om death s could well be r equired fr om all in s ti 
tution s holding primate s ,  whe ther exhibito r s  o r  r e s ea r ch e stabli shments. 

Administration by the National In s titute s of Health 

A national p rog ram of the kind r e commended he re would be st  be admini s 
te r ed by NIH unde r the guidance of an adviso ry committe e r epre s entative of 
the biomedical community. In so doing , it would be nece s s a ry fo r NIH to 
a s sume s eve ral di s c rete functions ,  ea ch related  dire ctly to the key recom 
mendation s  b rought out in p r e c eding se ctions o f  th i s  report .  

Support of  B reeding Programs 

In the ove rall proce s s  of initiating and enla r ging s e lf - su staining b reeding 
colonie s ,  funding me chani sms should be devi sed that eventually shift the 
co st  burden to the u s e r ,  although this i s  not likely to be fea sible in c e rtain 
case s .  There  should be provi s io n  prima r ily fo r colonie s of outbred animal s 
and al s o  fo r production of inbred line s sele cted for specific physiolo g ic 
and immunologic cha racte ristic s ,  whe re  it ha s b een demon strated that 
prima te models  a re  e s s ential. A numbe r  of activitie s and r e s pon s ib iliti e s  
a r e  called fo r :  

• Review o f  propo sals to breed primate s .  
• Administration of contra cts  fo r dome s tic breeding of primate s fo r 

intramural and extramural programs. 
• Prepa ration of guidelines fo r comme r c ial primate b r e ede r s  both with 

in the United State s and in countr ie s of origin. These guideline s should 
spe cify method s fo r monito ring genetic hete ro zygo s ity a s  well a s  s tanda rd s 
of nutr ition ,  hous ing , and sanitation fo r individual s pecie s. 

• Increa s e  in breeding capac ity of the Regional Primate Research 
Cente rs (RPRC ) s o  that they b ecome s elf- suffic ient. 

• Suppo rt  of ba sic  colonie s of s ele cted specie s ,  primar ily a s  a 
r e s our c e  from which to initiate produc tion c ente r s  as the need arise s. 
(1 hi s suppo rt might b e  provided through a competitive prog ram o pen to 
any fa cility having colonies with F 2, o r  b eyond,  gene rations. Ma intenance 
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of c o r e  b reeding sto cks is  e s s ential to ensur e the inte grity of e stabli shed 
colonie s with known genetic hi sto rie s and s o cial relation ship s and to make 
po s s ible long - te rm r eproductive studie s .  In thi s  conne c tion,  the potential 
role of exhib ito r s ,  e sp e c ially zoo s ,  should be e valuated. )  

• Encouragement of new de s igns fo r labo rato ry holding cage s  that will 
accommodate the changing patterns of primate r e s ea r ch, pa rticularly the 
inc rea s ed length of time fo r which animal s a r e  held and the inc rea sed fre 
quency w ith which both long - tailed and a rbo r eal spe cie s a r e  utilized . (For  
example ,  s liding doo r s  b etween compa rtments would provide convenient 
means fo r isolating individual animals fo r examinatio n,  fal s e  floo r s  of 
prope r he ight above the sub strate could p revent the ta il s of long - tailed 
spe c ie s  from b e coming soiled with wate r or fe c e s ,  and the addition of 
perche s would allow fo r no rmal foot and tail po stur e s . ) 

Maximal Utilization of Available Re sour c e s  

In e s tabli shing a c ompute riz ed u s e r s ' s e r vic e ,  s everal exis ting info rmation 
prog rams should be  evaluated with a view to adapting c e r ta in feature s  to 
fa cilitate ex change of primate mate rial. The re  i s , fo r example , a computer 
ized ti s sue typing regi stry of potential kidney transplant patient s develo ped 
at the Un ive r s ity of Califo rnia , Lo s Angele s (Opelz and Tera saki , 1 974 ) .  
The 9th edition of Animal s fo r Re search ( ILAR, In p r e s s )  will provide 
information on comme r c ial sour c e s  of many specie s .  The Divi s ion of 
Compute r Re sea r ch and T e chnolo gy , NIH , is developing programs to make 
this  cur r ent info rmation on supplie r s  of animals  ava ilable mo re  rapidly. 
Compute rized bibliog raphic s e rvice s that might be expanded to incorpo rate 
info rmation on available expe rimental mate r ial include Medline ( National 
Lib rary of Medic ine - NLM) and Cur rent Primate Refe rence s (Wa shington 
Primate Cente r ) . 

The Animal Re sourc e s  B ranch, Divi s ion of Re sea r ch Re sourc e s ,  NIH, 
ha s adminis te r ed the India Rhe sus Monkey C e rtification Prog ram s ince 1 9 5 5 .  
This agreement with the Indian g ove rnment s tipula te s that rhe sus ma caque s 
expo rted from India will be u s ed in a humane manne r only fo r medical 
re search and vac c ine production.  In o rde r to administe r  thi s Ce rtificate 
of Need prog ram properly ,  match p roduction capa c ity to re sea r ch need , 
and implement an allocatio n  system in time of sho rtage s ,  it i s  e s s ential to 
know the volume of imports , the output of captive - rea red animal s ,  and 
the level of use  in biomedical program s . Thi s info rmation should b e  
compiled eithe r through the u s e r s '  s e rvic e noted above o r  i n  cooperation 
with othe r prog rams having s imila r r e s pon s ib ilitie s .  The U . S . Depart
ment of  Agriculture (USDA ) ,  fo r example , monitor s  primate u sage 
annually; if the se data wer e  compute rized and augmented through a more 
specific program of data gathe r ing , the end product might be wholly 
adequate . Annual report s ,  such a s  tho s e  provided by the Univer s ity of 
Michigan and Tulane Unive r s ity to USDA in 1 97 2 , s tand a s  models fo r 
la r ge in stitutions  that have wo rked out a suitable methodolo gy fo r re co rd 
keepin g ,  by  specie s .  A propo sed USDI pe rmit s ys tem fo r all impo rted 
animals , if implemented,  would provide  valuable info rmation.  F inally , 
an International Spe c ie s  Invento ry System is  being de veloped (Makey et al . , 
1 974)  to collect  data on vital s tati stic s and repr oduction,  a s  well a s  
invento ry, in zoological pa rks . 
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Improvement of Wild - Caught Pr imate Prog rams 

A numb e r  of  ste p s  can be taken by NIH that should improve the s itua 
tion as rega rd s wild - caught primate s u s ed in U . S .  b iomedical program s . 
Among the se  a r e  the following : 

• Coo rdination of C e rtificate of Need prog ram s  with comparable 
agencie s in other nations  and extend the p rog ram to include spe cie s othe r  
than rhesus macaque s .  Thi s would eliminate the conflic ting and compe ting 
estimates that now c onfront the gove rnment s  of s everal countrie s .  
Scienti s t s  in the United Sta te s would then b e  in a position to s e t  fo rth 
the ir own prio r ities rather than relying on a competitive acqui s ition 
procedur e that i s  filled on a fi r st - come,  fi r s t - se rved ba s is .  

• Enla rgement of the C e r tificate o f  Need prog ram t o  provide a n  evalu 
ation of the need fo r the specie s s ele cted at the national level in addition to 
the review of the choice of animal model at the in s titutio nal level o r  during 
the funding proce s s  fo r the study. 

• F o. ste ring of inte rnational coo rdina tion of captive b r e eding programs 
and trapping operation s through established inte rnational s c ientific channels . 
The Inte rnational Counc il of Scie ntific Union s ,  the Wo rld Health O rgani za 
tion , the Pan American Health O rganization,  the Inte rnational  Union fo r the 
Con s e rvation of Natu re and Natural Re source s ,  and the Inte rnational Pri 
mato lo gical So ciety should be enc ouraged to fa c ilitate the tran s lation and 
implementati on of the se  r e commendations by a s s i sting fo r e ign government s 
to take app ropriate action s .  

• Wo rking to minimize dupli cative expeditions fo r trapping primate s and 
assure prio r ity a s s ignment of females to b r eeding colonie s ,  rathe r than to 
direct biomedical u s e . 

• Develo pm ent of guideline s  fo r trapping operation s that take advantage 
of good wildlife management te chnique s ,  with a view to su s tained yield s 
from hab ita ts that are  to rema in inta ct and animal salvage from habitats 
tha t are b e ing de s tr oyed . 

• Withhold ing of fund s from inve stiga to r s  shown to knowin gly pur cha s e  
primate s that we r e  trapped o r  expo rted i n  violation o f  the laws o f  the 
country of o rig in .  

• Development of guidelines fo r imp roving compounds fo r holding 
animals t rapped s e a s onally. 

• Coope ration with air  ca r rie r s  and regulato ry agen c ie s ,  dir e ctly and 
th r ough the National Counc il on Animal Tran spo rtatio n,  to improve the 
methods, supe rvi s ion ,  and s cheduling of all shipments . 

• Training wo rkshops  fo r lo cal wildlife management pe r sonnel who 
can then ass i s t  trapping expedition s , o r  supply professio nal a s s i s tanc e 
thr ough the me chani sm of travel g rants to U.S . specialists . 

• Provi sion of fund s fo r  s tudie s  of populatio n dynamic s tha t will 
identify fa cto rs affe c ting the ca r rying capa city of diffe rent habitats and 
the geog raphical di stribution of primate s pec ies, and monitoring of the 
impact  of trapping in a r ea s managed fo r susta ined yield. It seems likely 
that c o s ts fo r monito ring  wild populations will have to be  bo rne by the 
use r c ommun ity through va riou s bilate ral and multinatio nal proje cts  until 
effe ctive method s are wo rked out .  Data from stud ies of lo cal populations 
will be essential a s  a basis fo r r egulation of expo r t  and hab itat cons e r 
vation by the country of o rig in .  
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• Pr ovi s io n  of suppo rt fo r immediate implementa tio n of improved 
te chnique s fo r capturing pr imate s ,  including u s e  of ane s thetizing drug s ,  
tha t will replace the slaughte r  method whe reby adult female chimpanzees, 
gibbons, and leaf monkeys are killed to obta in dependent young . 

Allocation in Time of Shortage 

De spite any precautions that may be taken,  it i s  likely that the re  will be  
sho rtage s of  primate s in  the yea r s  just  ahead . The re mu st be , then , an 
allo cation plan in readine s s  that will a s s ign p r io riti e s  fo r the distribution 
of impo rted and captive -b r ed animals  from b iomedically supported breeding 
cente r s  to the mo st appropriate biomedical u s e s ,  the reby minimiz ing the 
undesirable impact of sho r ta g e s  on r e s earch pr ograms and othe r important 
activitie s .  It i s  likely, for example , that pr oduction a nd safety..:te sting of 
polio va c c ine s would be acco rded prio rity over re sea r ch ne ed s . 

It can be antic ipated that expo rt r e strictions in countrie s of o r ig in will 
be enfo rced with a mea sure of ir regularity in the next few yea r s ,  which 
will lead , in turn, to wide fluctuations  in ava ilability and price of wild - caught 
animals . It would be mo s t  unfo rtunate if the s e  unce r taintie s were pe rmitted 
to discourage the development of dome stic  ca ptive -b r eeding ventures.  

Improved Spec ification s fo r R e s ea r ch Animals 

Much is to b e  gained by making the spec ification s fo r re s ea r ch animals 
a s rational and pre ci s e  as po s s ible . When thi s  i s  not the case , female s 
that should be held fo r breeding will undoubtedly b e  u s ed in re sea r ch 
p rograms and the reby lo st; a shift to spec ifications that call fo r mo re  male 
animals  is clea rly indicated whe re  othe rwi s e  acceptable . In other ca s e s ,  
specifications do not allow fo r acce ptable alte rnative spe c ie s  o r ,  conve r sely, 
unwittingly call fo r rare or endang e r ed specie s whe re th ey are not in fa ct 
ess ential .  For  example , attention might well b e  dire cted to including 
acceptable alte rnate spe c ie s such as Ma ca ca fa sc icularis  in the curr ent 
fede ral requirement that pre s ently pe rmit s the u s e  of only rhesu s  ma caque s 
in neurovi rulen ce te s ting fo r polio vac c ine s .  Whe re po s sib le ,  specifications 
should permit the adaptation of procedur e s  to a c commodate fluctuatuions 
in supply and take advantage of changing te chniques; in addition ,  they should 
not lay excess ive s tr e s s  on the exi s tence of accumula ted ba s eline da ta , 
however convenient the latter may b e .  

F o r  the protection o f  endange r ed s pec ie s ,  th e  b iomedical community 
should re cognize the provi s ions  of the U . S .  Endang e r ed Spe c ie s Act  (! 97 0 )  
and the Convention on Inte rnational Trade and Endange red Spe cie s o f  Wild 
Fauna and Flora ( 1 97 3 )  and fully suppo rt the s e  in s truments by sha rply 
re stric ting,  o r  pr ohib iting, any biomedical use that inte rfe r e s with the 
no rmal r eproduction and socialization of w ild - trap ped o r  F1 - labo rato ry 
born female s of the s pe c ie s li s ted.  
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SU PPORTING DA TA 

Attitude s and Hi s to rical Trend s  in Primate U sage 

Impr e s sive contributions  to  public health have b een made po s s ible through 
the application of info rmation derived from the use  of labo rato ry animals  
in studie s of ba s ic biomedical problem s and di s ea s e s . The mo st str iking 
example of the benefit de rived fr om the use of primate s in re s earch wa s the 
development of polio vac cine . The clo s e  phylogenetic relation ship b etween 
mo nkeys and man ha s been cited r epeatedly as a ju stification fo r u s ing 
primate s in r e s ea r ch. Two r ecent s ta tements by r e s earche r s c rystallize 
the va r iance of s c ientific viewpoint s  that have developed on thi s topic. 
Typical of tho s e  inve stigato r s  who s pe c ialize in the s tudy of human medicine 
and lo ok fo r an experimental sub stitute in the primate is E . I. Gold smith, 
M.D. , chairman of the utilization c ommitte e fo r the Labo rato ry fo r Exper i 
menta l  Medic ine and Surgery in Primate s ,  who stated: 

Our attitude i s  that when the fundamental r e s ea r ch rea che s 
a point whe re  it needs to be  tran slated towa rd human u s e ,  then 
it is logical to inte rpo s e  the pr imate a s  an approximate of the 
human condition .  ( Zucke r ,  197 4)  

In gene ral ,  s cienti sts  who have a medi cal o rientation, a profe s sional af
filiation with a p r ima te facility, o r  are in  applied r e s earch with vac c ine 
and drug te sting will promote the u s e  of primate s. The s e  s c ie nti sts  usually 
e stimate that in c r ea sing demand will a lways exceed supply. 

In contra st ,  sc ienti sts  spe c ializin g  in ba s ic b iological r e search have 
generally ta ken a mo re compa rative s tand,  such a s  W. G .  Hoag ( 197 4) : 

The ultimate te st of any product fo r human u sage mu st  
be  made in man him s e lf. The prete s ting of  such products in 
animal mode l s  i s  an important s te p  leading to thi s final te st. 
It i s  impo rtant that the animal model s ele cted provide s the te st  
system which s imulate s the one in the human biological system. 
This s imila rity doe s not nec e s sa rily r elate to the phylo genetic 
proximity of the animal s pec ie s  to the human s pe c ie s .  It i s  
impo rtant fo r inve s ti gato r s i n  planning animal experiment s to 
lo ok fir st fo r the model b iological system. 

Such re sea r che r s  are  gene rally affiliated with in stitution s having fa c iliti e s  
fo r handling many s pe c ie s ,  including the la rger dome stic animal s ,  and fre 
quently r ecommend that the expe cte d high c o s ts of captive -bred p rimate s 
will r e sult in r educed demand fo r them a s  s c ienti sts  are  fo rced to shift to 
other spe cie s .  They point out that the low co st and ready availab ility of 
primate s in the pa st has r e sulted in a high rate of u sage that ha s been o p -

11 
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portuni stic rather than s c ientifically ba sed.  The fa ct that the U . S . S . R. 
suc cessfully launched and returned man from oute r space  based upon extrap 
olation from expe riment s  u s ing dog s instead of primate s ,  a s  wa s pra c ticed 
by the United State s ,  i s  a ca s e  in point .  

The problem of  e s timating future needs  is  c ompounded by a widely felt 
prestige fa c to r  a s sociated with s tudying pr imate s ,  which has followed the 
development of polio vac cine in one s pe c ie s of monkey. This ha s encouraged 
the wide spread u s e  of primates rather than the limited u se of them in s tudies 
that are  ne eded to expand the r e sult s de rived from expe riments on mo r e  
rapidly bred spe cie s ,  including rodents , dog s and cat s .  As monkeys be come 
mo re  expensive , a g r eate r  s e le ctivity in the choic e of animal model and 
multiple use  of primate s on expe riments will be come ne ce s sary. In stitutions 
tha t  could not affo rd to hold animals  betwe en expe riment s , or  to ship an 
animal at rate s that exc eeded the purcha s e  pric e  of a replac ement will find 
tha t the s e  actions may become e conomically fea s ible a s  r elative co sts  change. 
Such developments should act to reduce the number s  of animal s euthanized 
fo r obtaining s ingle o rgans and c ons equently the total numbe r  of primate s 
needed. Hence , s ome s c ienti s t s  predict decrea s ing nee d s  fo r prima te s. 

Thi s range in prediction s  fr om g reatly inc rea s ing ne eds to s table or 
dec r easing nee d s  c reate s a majo r d ilemma fo r tho s e  charged with the 
responsib ility of antic ipating and planning supplie s .  The a s sociation of 
value judgments w ith profe s sional background, affiliation, and re sea r ch 
specialty should not be ove r stre s s ed. However ,  becau s e  economic s ,  
pre stige ,  and r e search specialties continue to colo r recommendations , 
it i s  nece s sary to identify and s e parate th e s e  fa cto r s  from the que stion 
of needs based upon s cientific c r ite r ia .  

F o r  the pur po s e s  of thi s r epo rt ,  it i s  recogniz ed that primate s have 
a s ignificant role to play in certa in area s of rep roductive endo crinology, 
immunolo gy , virolo gy, and ce rtain neurological s tudi e s .  Howeve r ,  
me tabolic pathways may or may not be similar b etween primate s and man. 
In certa in  areas of metaboli sm, physiolo gy, and bio chemistry, nonprimate 
specie s  would appear to be as u s eful o r  mo re  so a s  di sease  models. The 
advantage s of dog s fo r many toxi cological s tudie s ha s b e en r eas s erted by 
the Comm itte e  on Toxic ology ( 1 974) . Primate s will always  be of limited 
use in studies of genetic s becau s e  of their slow r eproductio n. 

Shifting need s fo r number s and spe c ie s  have o c curred.  Fo r example , 
expo rts of rhe sus ma caque s to the United States alone at the rate of mo re 
than 2 0 0 ,  0 0 0  individual s  in the late 1 9 5 0 ' s (during the development of  
polio va c c ine ) , were limited a de cade late r by the Indian government 
to around SO, 000  fo r the entir e  wo rld ( Hartley, 1 97 2 ) .  While the ne eds  
of  monkeys fo r polio re sea rch have de c rea sed,  demand fo r other spe c ie s - 
mo st  noticeably , New World monkeys - -ha s been c reated in the past few 
yea r s  due to development s in such r e s ea r ch a rea s a s  viruses,  he patiti s ,  
and mala ria. 

Numer ically , the mo s t  impor tant s pe c ie s fo r medical r esearch and 
drug testing has been the rhe sus ma caque , fo llowed by o the r  ma caque s ,  
baboons ,  and ve rve t monkey s .  The obviou s r eason s fo r the ea rly popula r ity 
of the s e  spe cie s wa s their greate r survival rate under ea rly captive conditions 
when little wa s known about nutritio nal needs. The exten s ive a c cumulation 
of ba s eline data , e spe cially on the rhe sus ma caque , ha s inc reased it s value 
fo r continued u s e. In one r e s pect  it i s  fo rtunate that the se s emite r r e strial 
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spe c ie s became popular in a c omme r c ial trade that depended upon wild 
caught animals. Their large geographical distribution s and adaptability 
to many habitats prote c ted them from dec imatio n. They a re favored in area s 
of mixed fo re sts  and open land and even increase  in area s  of sub s i stence 
agriculture as commensal s of man. Howeve r ,  the ir continued su rvival 
demand s that plan s fo r the ir captive breeding and their management a s  
a s e cond c rop o n  agr icultural land b e  examined, a s  changing attitude s and 
mo re inten s ive , te chnological agriculture and fo re stry r educe cultural 
tole rance fo r agricultural pe sts . 

Curr ent Volume of the Primate T rade 

Spec ie s Commonly Impo rted to the United State s 

Of the 82  s pecie s of primate s imported into the United State s ove r the pa s t  
3 year s ,  1 3  s pe cie s compr ise  9 6 - 98 pe rcent o f  the total volume ( Tab le 1). 
The two mo s t  important spe cie s are the squirrel  monkey and the rhe sus 
ma caque , which toge ther a c count fo r roughly 62 - 6 5  perc ent of all imports . 

Impo rt s tati s tic s fo r the United State s a r e  published in three  fo rms. 
Overall volume s of w ildlife impo rts have been publi shed by the F i sh and 
Wildlife Servic e of the U . S. Depa rtment of the Inte rio r  ( USDI, 1 9 68 - 1 9 7 0 a ,  
1 97 1 - 1 97 3 ) .  The mammals impo rted b etween 1 9 68 and 1 9 7 2  a r e  also 
itemized by s pe cie s in s eve ral r epo rts by the same agency (Jone s ,  1 97 0 ;  
Jone s and Paradi s o ,  1 970;  Paradi so and F i sher , 1 97 1 ;  Clapp and Pa radi so , 
1 97 3 ;  and USDI , In preparation). It i s  unclear why the volume s of the 
latte r r epor ts a r e  generally 1 0  perc ent lowe r than the fo rme r. Additional 
stati stic s  are publi shed by the U.S . Depa·rtment of Commerce  ( USDC , 
1 9 6 5 - 1 974 ). The stati s ti c s  fo r rhe sus ma caque s and fo r totals  are  
compa red in Table 2. The re cords maintained by the Indian gove rnment 
conce rning monkeys exported to the United State s a r e  g e ne rally 1 0 -percent 
highe r than tho se fo r monkeys received by the United State s. 

Trend s in the Export of Pr imate s to the United Sta te s  

The number s of primate s expo rted from the majo r supply countrie s 
are  pre s ented in Tab le 3. India,  Pe ru , and Colombia ar e the o nly c ountrie s 
that have expo rted more than 2 0 ,  0 0 0  primate s during any year within the 
pa st  de cade . The s e  thr ee countr ie s a re r e s pon s ible fo r 7 8  pe rcent of the 
1 97 3  primate trade .  Another 6 countr ie s ,  Paki sta n- B anglade sh, Thailand, 
Malay sia , the Philippine s ,  Ethio pia , and the Somali Republic have expo rted 
ove r 2 ,  5 0 0  primate s dur ing one or  mo re yea r s  s in c e  1 9 64. The s e  a c count 
fo r an additional 1 3  percent  of the p rima te trade . The total numb e r s  
exported t o  th e  Unite d State s from all countr ie s de crea s ed b y  3 2  per cent 
from 1 9 64 to 1 97 3. 

Mo st of the maj o r  sour ce  countr ie s except Malaysia ,  which ha s fluctu
ating export numb e r s ,  have expo rted decrea s ing number s of primate s ove r 
the pa st  de cade . The s teady 6 - year de cline in numbe r s  fr om Pe ru and 
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TAB LE 1 SPEC IES COMMONLY IMPORTED INTO THE 
UNI TED S TATES* 

No . Im�o rted 
S�e c ie s 1 97 0  197 1 1972  

Saimiri  s c iureus 2 6 , 1 2 4 2 9 , 877  2 5 , 2 9 5  
Macaca mulatta 2 3 , 3 0 2  2 2 , 0 9 7  2 3 , 2 1 0 
C ebu s sp. 5 , 9 3 5 5 , 6 1 9 6 ,  063  
Saguinu s sp. 4, 1 8 9 5 , 3 3 3  5 , 545 
Aotu s trivirgatus 4, 2 0 9  3 , 7 2 8  3 ,  5 3 3  
C e rco�ithe cus a ethio�s 

and C. �yge rythru s 3 , 1 0 6 2 , 8 1 7 3 , 272 
Lagothrix lagotricha 2 , 244 2 , 2 2 6  2 , 1 2 5 
Ate le s geoffroyi 1 ,  870 1 ,  6 1 7 1 ,  841 
Ma caca a r cto ide s 1 , 0 7 0  1 , 2 0 7  1 , 676  
Ma caca fa scicularis  1 , 6 0 9  1 , 7 2 7  1 , 397  
Pa�io s p. 7 5 3 1 , 0 9 2  1 , 328 
Macaca neme str ina 6 62 43 6 5 8 1  
Pan troglodyte s  1 8 5 2 0 5  2 34 

TOTAL IMPORTS 7 8, 3 7 5 7 9, 6 9 1  77, 6 3 6  

SOURCE : Data from Pa radi so and Fi sher ( 1 97 1 ) ; Clapp and 
Pa radi so ( 1 97 3 ) .  

*Se e Appendix I fo r a compa rison o f  common and s c ientific 
name s 
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TAB LE 2 TO TAL PRIMATES IMPORTED INTO THE U NITED S TATES 
COM PARED WITH EX PORTS FROM INDIA 

Year 

1 964 

1 9 6 5  

1 9 6 6  

1 9 67 

1 9 68 

1 9 69 

1 97 0  

1 97 1  

1 972  

1 97 3  

Total U.S .  Imeo rt s2  bi Source* and Tiee 
Rhe sus Impo rts 

A B c Ma caque s§ fr om IndiaY 

1 02 , 080 3 1 , 640 

96 ,  1 1 2 27 , 1 2 1 

1 0 3 , 8 5 9  2 6 , 2 6 8  

1 04, 346 62 , 52 6 3 0 , 849 

1 2 6 , 8 5 7  1 24, 440 1 1 3 , 7 1 4  3 0 , 93 3 3 0 , 3 1 5 

1 0 5 , 7 1 9  99 , 6 6 8  1 0 8 , 974 2 7 , 462 2 9 , 7 3 4  

9 0 , 743 8 5 ,  1 5 1 7 8 , 3 7 5  2 3 , 3 0 2  2 6 , 0 5 6 

7 9 , 846 8 6 , 5 3 5  7 9 , 6 9 1  2 2 , 097 2 1 , 1 52 

7 5 , 7 84 90 , 5 59 7 7 , 632  2 3 , 2 1 0 2 1 , 3 3 0 

69 , 548 2 5 , 4 1 3 

Exports  from 
India* *  

u.s. Wo rldwide 

3 5 , 1 59 

3 0 , 5 59 

2 8 , 5 57 

34, 9 3 7  48 , 6 1 7 

34, 7 9 1  48 , 1 62 

3 3 , 9 3 0  49 , 428 

2 8 , 7 9 1  41 , 959 

2 3 , 8 8 3  3 5 , 2 9 6  

*All primate s ,  source A=USDC ( 1 96 5 - 1 9 7 4 ); s ourc e B=USDI ( 1 968 - 1 9 7 0 a ,  
1 97 1 - 1 97 3 ) ;  sour c e  C=Jone s ( 1 97 0 ) ,  Jone s and Pa radi so  ( 1 97 0 ) , Paradi so 
and Fi she r ( 1 97 1 ) ,  Cla pp and Paradis o  ( 1 97 3 ) , and USDI (In pr epa ration) . 
§Rhe sus  data from same sourc e s  a s  C above. 
YU. S. - India import  data fr om USDC ( 1 96 5 - 1 97 4). 
**Exports  from India data from Kawani shi ( 1 97 2 )  c ited from Monthly 
Stati stic s  of the F o reign Trade of India. 
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TAB LE 3 TRE NDS IN THE EX PORT OF PRIMA TES TO THE U NI T ED S TA T ES F ROM 
TROPI CAL COUNTRIES 

Country 
1 964 

Exeort s from T r o2ical Countrie s 
1 966 1 968 of Origin 1 97 0  1 9 7 2  

A s ia 
India 3 1 , 640 26 , 2 6 8  3 0 , 3 1 5 2 6 , 0 5 6  2 1 , 3 3 0  
Tha iland 3 , 7 8 5  2 , 02 6 2 , 8 5 5  1 , 7 3 8  2 , 42 5 
Pakis tan ( 1 9 7 3 -

Banglade sh) 2 , 974  2 , 4 5 5  1 , 2 7 0  7 0 7  -

Philippine s  1 ,  87 4  5 , 0 9 5  7 0 5  1 3 0 3 0 0  
Malays ia 9 6 5  2 , 2 2 3  1 , 889  1 , 9 0 6  6 5 7  
Indone s ia 2 6  - - 1 1 0 240 
Singapore  - - 7 5  5 5  8 0  

Africa 
Kenya 5 , 1 9 9 4 , 0 1 5 1 , 3 9 8  1 , 3 2 4  7 54 
Ethiopia 3 , 440 4 , 48 1 5 , 628  2 , 5 5 6  9 2 9  
Somalia Republic 2 , 5 3 6  2 , 848 489 - 1 , 3 1 6  
Tanzania 5 9 5 1 , 5 6 8  6 34 9 5 4  1 , 1 57 
Sie rra Leone 5 8 1 3 3 4  2 59 1 1 3  8 1  
Nigeria 3 9 6  6 7 8  1 5 0 1 7 3  

Latin Ame rica 
Pe ru 3 6 , 847 37 , 3 8 4  5 3 , 7 7 3  3 2 , 7 2 9  27 , 2 8 8  
Colomb ia 6 , 84 1 9 , 49 1 24 , 1 0 5 1 6 , 82 6 1 6 , 1 24 
B ra z il 7 7 8  1 54 3 7 0  2 , 1 0 2 
Pa raguay 1 2 2 - 1 69 47 7 941  
Nicaragua 6 3  - - 6 8 9  52 5 

Other 3 , 41 8  5 ,  5 1 1 2 , 845 2 , 1 2 1  1 ,  464 

TOTA L  1 02! 0 8 0  1 03 , 8 59 1 2 62 8 57 9 0 , 743  7 5! 7 84 

SOURCE : Data fr om USDC ( 1 9 6 5 - 1 97 4). 

Percent Change 
In Expo rt s ,  

1 97 3  1 9 64- 1 97 3  

2 5 , 4 1 3 - 2 0  
2 , 2 0 1  - 42 

5 1 5 - 8 3 
92 5 - 5 1 

2 , 3 0 1  + 1 3 8 
2 8 0  + 9 7 8  
1 45 + 

1 , 2 0 0  - 7 7  
1 , 972  - 43 
1 , 5 94 - 3 7  

697  + 1 7  
1 1 5  - 80 
3 2 0  - 1 9  

2 2 , 669  - 3 8 
6 , 444 - 6  

6 0 8  + 3 9 8  

2 , 1 49 - 3 7 

6 9 , 548 - 3 2 

-
a-. 
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Colombia , which cur rently expo rt approximately half and a fourth, r e spec 
tively, of the ir 1 9 6 8  number s ,  ha s been attributed to decrea s ing ava ilab ility 
rather than demand and i s  in part r e s pons ible fo r the limitations  impo s ed 
by the se c ountrie s in 1 9 7 3 .  The 1 0 -year  tr enii in expo rt s of rhe su s 
macaque s from India ha s shown a s teady ove rall decline of 24 pe rcent. 
Kawani shi ( 1 97 2 )  summa rized the monthly stati s tic s of the F o reign Trade 
of India , which showed a 27 -percent de cline in exports  worldwide from 
48, 6 1 7 to 3 5 ,  2 9 6  ove r the 5 -year pe riod b etween 1 9 67 and 1 97 1 .  This 
overall decline included a 3 3. 5 - pe r c ent de c r ea s e  in expo rts to the United 
State s and a 1 6. 6 - pe rcent dec rea s e  to all other nations. The r e  have been 
s izeable decline s of 5 0 - 80 pe r cent in exports  o r iginating in Sie r ra Leone, 
Kenya , and the Philippine s. Only in such countr ie s a s  Tanzania and Nige ria 
having export volume s le s s  than 1 ,  000  annually did the number s change 
le s s  than 20 pe rcent. The str iking inc rea se s of 80 - 9 0 perc ent in the 
newly develo ping expo rt trade from Pa raguay and Indone s ia have not yet 
reached annual volume s exce eding 1 ,  000 . 

Pr imate s have not b een expo rted to th e  United State s from South Vietnam 
since 1 9 6 5  o r  from Cambodia s ince 1 9 6 6  due to the Indo chine s e  war .  Expo r 
tation wa s s topped fr om Pakis tan during 1 97 2  and re - e stabli shed from 
Banglade sh in 1 97 3. In 1 974, howeve r ,  Banglade sh in stituted a 5 - year 
mo rato rium again st  all primate expo rt .  U ganda ha s not expo r ted primate s 
to the United State s s ince 1 96 7 ,  pre sumably for political rea sons , and no 
trade with the Republic of China ha s been developed.  Expo rtation of 
primate s ,  oppo sed in Nepal fo r religious r ea son s ,  ha s never been allowed 
commercially from Burma (Southwick et al . , 1 97 0 ) ,  and wa s s topped 
temporarily seve ral yea r s  ago by the Indian government in re spons e  to 
religiou s c ritic i sm of the la rg e lo s s e s  in the comme rcial trade. 

Sample Expor t  and Impo rt Volume s fo r Othe r Nation s  

The monthly statistic s o f  the fo reign trade o f  India a s  cited b y  Kawani shi 
( 1 972 )  illu strate that the wo rldwide trade in rhe sus is only two - third s of the 
6 0 ,  000  per yea r that ha s been the volume g ene rally quoted within the United 
Sta te s. Of the 3 5 ,  3 0 0  primate s expo rted from India in 1 97 1 , the United State s 
received 2 3 ,  9 0 0  o r  6 8 percent of the to tal. The United Kingdom and the 
U.S.S.R. each received approximately 1 0  pe rcent or 3 ,  400 - 3 ,  500  animal s .  
Another 4 pe rc ent wa s expo rted to Yugo slavia , which ha s rapidly inc r ea sed 
its usage of  Indian primate s from 3 5 0 in  1 9 67 to  1 ,  3 60  in 1 97 1 .  The 
remaining 8 pe rcent of the Indian monkey s  were shipped to several o ther 
countrie s :  The Nethe rland s , Italy , We st  Ge rmany, Thailand, C z e cho 
slovakia, Japan,  and Canada r e c e ived 1 0 0 - 80 0  ea ch. 

Although the United Kingdom cut its to tal  demand in half between 1 9 67 
and .1 97 1 (Depa rtment of Education and Sc ience , 1 9 69a , b, c, 1 97 2 ) ,  
several othe r countrie s a r e  rapidly inc r ea s ing their demand s fo r primate s. 
Japan doubled it s volume of impo rts fr om 4,  000 to 7, 7 0 0  in the 7 -year period 
1 9 62 - 1 9 6 9. The demand nea r ly doubled again during the following 2 yea r s , 
1 9 69- 1 97 1 ,  to a cur r ent total volume of 1 4, 3 0 0  (Kawanishi, 1 972 ). 

Although the o verall vo lume impo rted into the United Kingdom and Japan 
is low relative to that imported into the United Sta te s ,  the specie s c ompo 
sition i s  very diffe rent. The volume of long - ta iled macaque s ,  the mo st  
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iinpo rtant spe c ie s  in tho s e  2 countr ie s ,  i s  approximately 1 0 - time s the 
1 ,  500  imported into the United State s ( Tab le 4). Diffe rence s with other 
consumin g  nation s al so exi s t  in the sourc e s  of primate s u s ed ,  b e cau s e  
some countrie s that d o  not expo r t  primate s t o  the United State s a r e  shipping 
to other countr ie s .  For example , No rth Vie tnam ship s s everal A s ian 
spe c ie s ,  including Macaca neme str ina ,  M .  ar c to ide s ,  M .  a s samensi s ,  
and M .  mulatta to the Sukhumi Primate C ente r  i n  the U.s . S.R. ( La pin 
et al. , 1 9 6 5 ,  c ited by Wolfheim, In pr epa ration). 

Stati s tic s of the volume of pr iinate s r e - expo rted from va riou s countrie s 
are  scanty . The r e - exportation volume from the United Kingdom typically 
exceeds a fourth of the total volume impo rted (Hartley, 1 9 7 2 ) .  Neglect 
of the r e - expo rtation volume in summing the impo rt stati s tic s fo r s e ve ral 
countrie s could lead to a s izeable overe stimate of the wo rldwide traffic 
in wild - caught primate s .  

Ac curacy of E s timating PriJnate s Needed fo r Re sea rch 

In 1 9 5 5 , unde r an agre ement b etween the governments of India and the 
United Sta te s ,  the Animal R e source s B ranch of the Na tional In stitute s of 
Health began to act a s  a central agency fo r fo rwarding c e rtificate s of need 
fo r rhe sus mac aque s .  During the pa st 3 yea r s  the numb e r  impo rted ha s 
ranged between 52 and 8 1  percent of the numb er reque sted ( Table 5 ) . 
By comparison,  the numb e r s  impo rted into the United Kindgom have been 
le s s  variable , ave raging between 71  and 79  per cent of the number s 
lic ens ed. Whether the le s s  variable e stiJnate s of needs in the United Kindgom 
re sult from the smalle r total volume to be e stimated or from the str icte r 
proc edure of li cen s ing i s  not apparent. 

The accuracy of e stimating the future need s fo r pr imate s in the U nited 
Sta te s  must  rely upon extrapolation from previous import  data . It i s , 
therefore , worthwhile to examine the propo rtion of the primate trade 
ente ring biomedical u se s .  

E stimate s of Cur rent U sage Volume 

U.S. Department of Agriculture Estimate s 

Totals  Sinc e 1 964 ,  when the Animal Welfare  A ct, PL 8 9 - 544, wa s ena cte d ,  
ins titution s  that a r e  involved w ith the r e s ea r ch,  exhibition o r  supply of 
animals have b een in spe c ted by the U.S. Department of Agr iculture (USDA ) . 
Re sea rch fa cilitie s have be en r egiste r ed ,  and exhibito r s  and deale r s  have 
been lic ensed unde r thi s act .  An amendment in 1 9 7 0 ,  PL 9 1 - 5 7 9 ,  expanded 
the cove rage of the in spection autho r ity from fa cilitie s handling dog s and 
cats  to tho s e  handling mo s t  spe c ie s of mammal s. An inte r e sting ac count 
of the enactment of thi s law from a humane society ' s point of view ha s 
been publi shed by the Animal Welfare In s titute ( Leavitt , 1 9 6 8 ). The fir s t  
annual repo rt prepa r ed b y  USDA give s the rate s of u sage of the maj o r  
labo ra tory animals  b y  s ta te fo r 1 97 2  (USDA ,  1 9 7 2 ). The total re sea r ch 
use  of 1 ,  6 6 2 ,  0 2 6  mammals publi shed by USDA i s  somewhat g r eater than 
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TAB LE 4 PRIMA TES IMPORTED INTO THE UNITED KINGDOM 
AND JAPAN 

Sour ce  Spec ie s  

As ia All primate s 
Long - tailed macaque 

India and Pakis tan All primate s 
Rhe sus macaque 

Africa All primate s 
Baboon 
V ervet monkey 
Pata s monkey 

Ame rica s All primate s 
Squirrel  monkey 

Europe All primate s 

TOTAL (all specie s) 

SOURC E :  Kawani shi ( 1 97 2 ) .  

United 
1 967 

7 , 5 1 3  

4, 7 1 9  

1 ,  8 1 1 
3 , 1 3 9 
2 , 5 3 3  

2 , 2 82 

2 4, 8 9 5  

Kingdom 
1 97 1  

4 , 5 8 2  

3 , 43 5 

2 , 1 8 4 
1 84 
7 3 7  

6 1 0 

1 2 , 1 50 

Japan,  
1 97 1 

1 1 , 0 3 3 

247 

2 7 1  

2 , 62 3  

9 5  

1 4, 2 69 

TABLE 5 ACCURAC Y OF ESTIMA TING PRIMATE NE EDS 

Country and No. of Prima te s  
Type of Pr imate 1 97 0  1 97 1  1 97 2  

United State s - - rhe su s 

Impo rts  2 3 , 3 0 2  2 2 , 0 9 7  2 3 , 2 1 0  
Number reque s ted 3 6 , 96 5 27 , 3 0 7  44, 3 7 7  
Percent of r eque s t s  

actually impo rted 6 3  8 1  52 

United Kingdom - - all primate s 

Impo rts 1 1 ,  6 9 5  1 2 , 9 6 2  1 3 , 0 87 
Numbe r  lic ens ed 1 5 , 7 6 5  1 6 , 344 1 8 , 42 6 
Perc ent of lic en s ed pr imate s 

actually imported 74 7 9  7 1  

SOURCE :  Data fr om McPhe r son (pe r s .  c omm . ,  1 974) ; Department 
of Education and Sc ience ( 1 97 2 ) .  
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the arithmetic sum of  1 ,  57 1 ,  96 3  obtained by adding the totals by spe cie s . 
The 7 32 r e s earch facilitie s that were r e gi ste red and that met the F ebrua ry 
1 97 2  filing date r epo rted the following overall u sage rate s fo r mammals 
other than mic e  and rat s :  

Animal No . Pe r cent 
Rodents (guinea pig s 

and hamste r s  only) 8 5 1 , 2 9 5  54 
Rabbits  37 9 , 3 7 5 24 
Dog s 1 8 5 , 7 8 8  1 2  
Cats 7 9 , 3 97 5 
Primate s 42 , 6 5 8  3 
Othe r (animals from the 

wild and hoofed s to ck) 3 3 , 450 2 

T O TAL 1 ,  57 1 ,  9 63 1 0 0 

Although the number of r egi ste red r e s ea r ch facilitie s inc rea sed to 8 7 1  in 
1 97 3 ,  the r epo rted animal u sage r emained s ta ti c  at  1 ,  6 5 3 , 1 3 2 mammals 
(USDA , 1 974) . 

Since da ta from individual repo rts  fo r 1 9 7 2  we re  rele a s ed by the 
Cong r e s s  of the United State s for public u s e ,  it wa s po s sible to in s pe c t  the 
repo rts filed with the Animal and Plant Health In spe ction Se rvice of USDA 
fo r s pe cific info rmation rela ting to primate u sage .  In spe ction of the individ 
ual reports  revealed that 3 8  percent ( 2 7 6 )  of the regi s tered re s ea r ch fa cili
tie s  outside of the federal government lab o ra to r ie s wer e  u s ing a total of 
5 5, 0 57 primate s .  It i s  difficult to account fo r the inc rea s e  of 1 2 , 40 0 pri 
mate s found during  a n  examination o f  the s ame individual r e co rd s  that were 
the ba sis fo r the e stimate of  42 , 6 5 8  submitted by USDA . Nearly 2 ,  0 00 of 
the 1 2 , 400 increa s e  r e sults from research fa cilitie s that wer e  known to use 
primates but were not lo cated in the USDA file and pr e sumably were not yet  
regi stered. Much of the di s c r e pancy may be due to including in the 5 5 , 000 
estimate individual r epo rt s that were  filed after the F ebrua ry 1 97 2  dead 
line . A small sour ce  of variation i s  the r e sult of combining all p r o simians 
and tr ee  shr ew s  with primate s in the la rger e stimate of u sage instead of 
fo llowing the example of USDA and summ ing them with othe r  wild animal s .  

Size Cla s s e s  of Re search F a c ilitie s U s ing Primate s The concentration 
of primate s in a few in s titution s  i s  empha siz ed in Table 6. Only 1 3  percent 
of the 2 7 6  r esea r ch fa cilitie s u s e  40 , 000 o r  7 2  percent of the total numb e r  
of primate s. Each o f  the 3 7  large st r e s ea rch fa cilitie s u sing 3 0 0  o r  mo re 
primate s i s  identified in Table 7. Ca r e  should b e  taken in inte rpr e ting 
the se table s since mo st  facilitie s are  combinati ons of s e veral smalle r 
units and ,  ther efo re , do not r epre sent the holding capacity of any s ingle 
lab ora tory or even g eog raphically contiguous laborato rie s. A r e sea r ch 
fa cility (RF)  a s  defined by USDA is  that admini s trative unit that i s  le gally 
re spon sible fo r the conduct  and r epo rting of the va riou s labo ratorie s within 
it s juri sdiction . Thi s method of mea sur ing siz e a c c e ntuate s the size of 
resea r ch fa cilitie s fo r which the pa rent in stitution reports  fo r all site s 
relative to tho s e  fo r which each site repo rts  s e pa rately.  Likewi s e ,  tho s e  
state s in which a univer sity such a s  the Univer sity o f  Ca lifo rnia file s one 
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TAB LE 6 PRIMATES USED B Y  SIZE C LASS OF RESEARCH 
FACI LITY (USDA , 1 97 2 )  

No. Primate s Facilitie s Primate s U s ed 
U s ed/ Re s earch U s ing Primate s Per Year 

Fa cilitr Total No . Per cent Total No. Per cent 

1 -99 1 89 69 6 , 7 7 6  1 3  

1 0 0 - 299  50  1 8  8 , 3 8 1  1 5  

> 300  37  1 3  3 9 , 900  72  

TOTAL 27 6 1 00 55! 057  1 0 0 
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1 AB LE 7 RESEARCH FA CILI TIES USING 3 0 0  OR MORE PRIMATES IN 1 97 2  A S  REPORTED 

TO USDA 

A .  Re sea r ch In stitute s ,  Ho spitals , and 
Pharmaceuhcal Compame s 

Me rck & C o .  ( 2  citie s )  
Rahway,  New Jer sey 

Litton B ionetic s ,  Inc . 
B e the sda , Ma ryland 

Hazleto n  Labo ra to r ie s ,  Inc . 
F alls Church ,  Virginia 

1 he Dow Chemical Company 
( 2  c itie s )  

Midla nd , Michigan 

F low Labo ratorie s ,  Inc .  
Rockville , Ma ryland 

Southern Re sea r ch In stitute 
B irmingham , Alabama 

Oregon Regio nal Primate 
Re sea rch C enter 

B eave rton, Or egon 

Pete r B ent B righam Ho spital  
B o ston ,  Ma s sachusetts  

Southwe st Foundation fo r 
Re search and Education 

San Antonio , T exa s 

Ame rican Cyanamid Company 
Pearl  River , New York 

Abbott Laborato r ie s 
No rth Chicago , Illinois 

Mic robiological A s soc ia te s ,  Inc . 
Bethe sda , Ma ryland 

4 , 6 7 1  

3 , 9 57 

2 , 048 

2 , 0 3 7  

1 , 6 2 0  

1 , 2 2 0  

1 ,  1 80 

1 ,  000  

898  

8 8 1 

50 1 

448 

Inte rnat ional Re s ea rch & 
Development Corp .  

Mattawan,  Michigan 

Ste rling Drug , Inc .  
Ren s selaer , New York 

Retina F oundation 
B o ston ,  Ma s sa chusetts 

G. D.  Searle and Company 
Chicago , Illino i s  

1 he Population Council 
New York,  New York  

Endoc r ine Labo rato rie s of  
Madison,  Inc . 

Madison , Wis consin 

B .  Unive r s itie s 

Unive r s ity of Califo rnia 
( 8  campu s e s  and regional 
primate cente r )  

B e rkeley, Califo rnia 

Univer sity of Texa s System 
(include s 7 campu s e s  and 
ho spital )  

Au stin,  Texa s 

Univ e r s ity of Wa shington 
(include s r egional primate 
cente r )  

Seattle , Wa shington 

Unive r s ity of Wi s cons in ( include s 
regional pr imate cente r )  

Madison , Wis con sin 

444 

443 

3 50 

3 04 

3 1 0  

300  

3 ,  90 1 

1 ,  841 

1 ,  694 

1 ,  302 

N N 
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Emo ry Unive r s ity ( inc lude s 
r e g iona l p r imate c ente r )  

Atlanta , G e o rgia 

Wake F o re st Unive r s ity ( B owman 
G ray Medical School)  

W in s ton - Sale m ,  North Ca rolina 

Ha rva rd U n iv e r s ity Medical 
Cent e r  (include s r e gional 
primate c ente r )  

B o ston, Ma s sa chus e tts 

1 ulane Univ e r s ity ( inc ludes  
medical s chool,  ho spital , and 
regional  primate cente r )  

New Orleans , Louis iana 

State Unive r s ity of New York 
(7 campuse s )  

Albany, New York 

Rush - Presbyte rian-St .  Luke ' s 
Medical Cente r 

Chicago , Illinois  

Unive r s ity of Michigan 
Ann Arbo r ,  Michigan 

Unive r sity Health Cente r of 
Pittsburgh ( in c lud e s univer s ity 
and ho spital ) 

Pitt sburgh, Penn sylvania 

Univer s ity of Chicago 
Chicag o ,  Illinoi s  

Unive r s ity o f  Hawaii and 
univer s ity ho spital 

Honolulu , Hawa ii 

Baylo r  Colle ge of Medic ine 
Hou ston , Texa s 

1 ,  202  

1 , 0 1 6 

7 1 9 

7 0 3  

574 

565  

504  

484 

450 

3 8 5  

380  

Johns Ho pkins Unive r s ity a nd 
Ho spital 

Baltimore , Maryland 

Labo rato ry fo r Expe rimenta l 
Medic ine and Surgery in Primate s 

New York,  New Y o rk 

Y ale Unive r s ity 
New Haven, Conne c ticut 

c .  Gove rnment - Sta te , Local 

New York State Health Department 
(Ro swell Pa rk Memo r ial In sti tute - -
4 citie s )  

Albany , New Y o rk 

Total No . 
Re search 
F a cilitie s 

Re sea r ch in stitute s 1 8  
Unive r s itie s 1 8  
Gove rnment ,  local 1 

TO TAL 3 7  

*F ig ur e s  from D r .  Moo r - Jankow ski, pe r sonal communication, 1 974 .  

3 7 1  

3 59* 

3 44 

494 

Total  No . 
Primate s N � 

2 2 , 6 1 2 
1 6 , 7 94 

494 

3 9 , 90 0 
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report fo r all campu s e s  appea r to have much la rger fa cilitie s than do 
sta te s in which each campu s r egiste r s  a s  an independent fa cility and 
r epo rts  s epa rately to USDA . Many ho spitals and r e s ea r ch foundations  that 
are affiliated with medical s cho ols o r  unive r s itie s and may sha r e  s taff 
on jo int appointments also  regi ste r independently with USDA . A s imila r 
latitude in meaning exis ts fo r the te rm " s ite" a s li s te d  o n  the USDA 
que stionnai r e s .  A s ite within a RF may b e  a un ive r s ity depa rtment that 
hold s animals in s eve ral building s ,  a build ing that hou s e s p r imate s 
administe red by s eve ral departments ,  an  entire campus , o r  a complex 
of buildin g s  at a g eog raphical s ite  such a s  a primate c ente r o r  a r e s ea r ch 
in stitution .  

E s timate s from In stitute of Labo rato ry Animal Re sour ce s Surveys 

Compo s ition of ILAR Su rveys The ma iling l ist  from previous surveys  
wa s augmented through the coope ra tion of the Wa shington Primate Cente r ' s 
announcement of the survey. Of 3 54 que s tionna ir e s  s ent to u s e r s ,  2 5 5  
( 7 2  pe r c ent ) r e s ponded fo r approximately 3 0 6  s ite s a s  active , 5 2  ( 1 5 pe r 
cent) indicated they did not u s e  o r  had di s continued u s ing pr imate s ,  and 
47 ( 1 3 p e r cent) did not r e spond to e ithe r a que s tionnaire  o r  a tele phone 
call. Six supplie r s  indicated they were  out of bu s ine s s  leaving 8, or a thir d 
of the r emaining 2 4  supplie r s  on the active ma iling li s t  and half of the 1 5  
known supplie r s  that r epo rted the ir sale s volume s .  

The r e spondents to the ILAR 1 97 3  survey are  identified in Table 8 
by type of in stitution and c ompared with tho s e  o f  ea rlier  surve ys . Pha r 
ma ceutical companie s and the Regional Primate C ente r s  a r e  not spe cifically 
identified in Table 8 but mainta in la rge invento r ie s .  The Pharma c eutical 
Ma nufacture r s  A s s ociation (PMA )  surveyed it s 3 5  memb e r  c ompanie s 
in 1 9 7 3  and repo rted invento rie s of 6 ,  3 0 0  primate s and an import vo lume 
of 9 ,  2 0 0  fo r that yea r .  By contr a s t, PMA repo rted that its memb e r  
ins titution s u sed 1 7 , 40 0 primate s in 1 9 67 . A t  that time all c omme r cial 
fa cilitie s r epo rted us ing 20 , 000  primate s ( ILAR , 1 9 70 ) .  Relatively few 
of the PMA memb e r  in stitutions  partic ipated individually in the ILAR 1 9 7 1  
survey ( Tho r ington ,  1 97 1 a ) ,  explain ing the low numb e r  o f  in stitut ion s li s ted 
a s  r e s earch in stitute s fo r that year in Table 8. If the pa rtic ipating 
memb e r ship wa s app roximate ly the same in b oth 1 9 67 and 1 9 7 3 ,  the 
de c r ea s e  in u s e  by the s e  c ompanie s wa s nearly 5 0  percent .  If  the 1 04 ,  0 00 
e stimate of imports  fo r 1 9 67 i s  con s ide red to be  c o r r ect ( Table 2 ) ,  and 
the inte rmediate value betwee n  the 1 97 2  and 1 97 3  import numbe r s  of 
7 3 ,  0 0 0  is a c c epted a s  r epr e s entative of the survey pe r io d ,  then the decline 
in impo rts  between 1 9 67 and 1 97 3  was r oughly 30 perc ent. 

Of the 2 64 s ite s in the private secto r  that repo rted invento rie s of 
3 6 , 000 pr imate s ,  7 of the s e  s ite s were Regional  Primate R e search C ente r s  
that r epo rted a compo s ite invento ry o f  8 ,  1 6 5. and a n  import volume o f  1 ,  800 . 
T he NIH invento ry of 6 ,  1 0 0 in 1 9 7 1  is  g r ea te r  than the 4 ,  1 0 0 invento rie s 
recorded fo r NIH and the Caribbean Pr imate R e s ea rch C ente r in 1 97 3 .  
The 1 97 3  impo rt volume fo r NIH wa s r epo rted a s  3 ,  0 0 0  fo r the qua rantine 
fa cil ity with a few hundred additional  animals  c oming onto the campus from 
qua rantine at  other facilitie s .  The ave rag e numb e r  of impo rted p r imate s 
moving through the intramura l qua rantine du rin g  the pa st  1 5  yea r s  ha s been 
3 ,  8 0 0  w ith an annual volume ranging from 3 ,  1 0 0 to  5 ,  50 0 .  
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TA B LE 8 INSTITUTIONS SAMPLE D  I N  ILAR SURVE YS C OMPARE D  TO TOTA L RESEARCH FA CILITIES REGIST ERED WITH USDA 

No . Re s ea r ch No . Total 
Type of Institution Facilitie s Site s Primates �e of Institution Y ea r  

USDA Re sea rch Facilitie s (RF ' s) 
Univ e r s itie s *  

1 97Z USDA 1 ZZ Z66 ZZ , 678 
�§ Fac ilitie s omitted 7 .i 9 

Com po s ite USDA 1 Z 9  Z8 5 Z4, 063 

Sample: 1 97 1  I LA R* 
1 97 3  I LAR* 

R e s ea r ch institute s ,  ho spitals , 
1 97Z  USDA 
Fac ilitie s  om itted 

Compo s ite USDA 

Sample: 1 97 1  ILAR 
1 97 3  I LA R  

Local , state government 
1 97Z U SDA 
Facilitie s omitted 

Compo s ite USDA 

Sample: 1 97 1  I LA R  
1 97 3  I LA R  

7 9  ( 6 1 ) 
89 (69)  

1 1 6 (41 ) 
1 48 ( 5Z )  

1 5 , Z 50 (63 )  
16 ,  43Z (68) 

pharmac eutical companie s 
1 3 3 1 6 5 Z9,  7 9 1  

6 7 Z69 § 
1 3 9 1 7Z 30 , 060 

49 ( 3 5) 
89 (64) 

5 
3 
8 
5 ( 6 Z )  
6 ( 7 5 )  

66 ( 38) 
1 1 0 (64) 

1 4  
3 

IT 
6 ( 3 5 )  
8 (47)  

1 3 , Z 6 6  (44) 
1 9 , 796 (66)  

809 
1 Z 5 § 
934 

1 59 ( 1 7 ) 
41 3 (44) 

SUB TOTAL (pr ivate s e c to r  u s e r s )  
1 97Z USDA Z60 
Fa c ilitie s om itted 1 6  

Compo s ite U SDA ffi 
445 

Z8 
474 

53 , Z78 
�§ 
5 5 , 057 

Sample : 1 97 1  I LA R  
1 97 3  ILAR 

1 3 Z ( 5 1 ) 1 88 (40)  Z8 , 67 5 ( 5Z )  
1 84 (66) Z66 (56) 36, 64 1 (6 6) 

Facilitie s Not R egistering a s  R F '  s 
Federal Gove rnment 

NIH 1 97 1  
1 97 3  

Ca rib bean Primate 1 97 1  
Cente r 1 97 3  

Cente r fo r Di s ea s e  1 97 1  
Control &r Othe r 1 97 3  

Milita ry - De pt. De fense 1 9 7 1  
&r V ete rans Admin . 1 97 3  

SU B TOTA L ( fede ral 1 97 1  
government) 1 97 3  

Supplie r s  1 97 1  
1 9 7 3  

TOTA L  SA MPLE 1 97 1  
1 97 3  

Adjusted Total I nvento ry in Un ited State s 

1 97 1  - Add 48% (Z 6 ,  l8Z ) to pr ivate 
s ector subtotal to equa l 1 0011/o 

1 97 3 - Add 3 411/o ( 1 8 , 4 1 6) to pr ivate 
s ecto r  sub to ta l  to equa l  1 0011/o 

No . 
Sites 

3 
6 

1 4  
3 5  

1 8  
43 

9 
8 

Z 1 5  
3 1 7  

Total 
Pr imates 

6 , 1 3 1 
Z , 900 

-

1 , 1 83 

3 88 
433  

Z , 48Z 
Z , 609 

9 . 0 0 1  
7 . 1 Z 5 

4 . 7 3 6  
5 , 689 

4Z . 4 1 Z  
49, 4 5 5  

68, 800 

6 7 , 900 

NOTE: Numbe r s  in pa r enth es e s indicate pe rc entag e s  of U . S .  Department of  Ag ric ulture 1 97Z values fo r c ompa rable type s of in stitution s .  
*USDA values fo r pr imates repres ent numb e r s  "used" du ring 1 97 Z ;  ILAR survey values r e p r e s ent numb e r s  o n  " invento ry" o n  1 J an .  1 97 1  
( Tho rington,  1 9 7 l a) and 1 Oc t.  1 97 3  (this s tudy ) .  
� Primate s fo r all compo site e s timates of USDA fa c iliti e s  include invento r i e s  reported t o  I LA R  fo r omitted fa cili t ie s .  Invento ries a r e  not  
strictly compa rable t o  u s e .  S e e  text. 

N 
Ut 
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2 6  

1 h e  advent o f  requi red r egi stration b y  the USDA fo r all use rs made it 
possible fo r the fi r.st time to e stimate the p r opo rtion of use rs responding 
to ILAR surveys. A s  Table 8 illustrate s ,  appr oximately 50 pe rc ent of the 
r esear ch fa c ilities out s ide of the fede ral government that u se p r imates did 
not pa rtic ipate in ILAR surveys during any s pec ific yea r. Although the lab o 
ratories o r  units mainta ining primate invento rie s r eporting to ILAR and to 
USDA a r e  not stri ctly c ompa rable site s ,  a simila r pr opo rtion of these 
smalle r unit s wa s ove rlo oked. Tho se s ites that were no t identified o r  did 
not return questionna ir e s  we r e  not limited to the small u s e rs. A com
pa r ison of the ILAR questionna ir es returned in  1 97 1  and 1 9 7 3  prio r to 
te lephone inquir ies indicated that a four th of the institutions in the la rge r 
siz e c la s s using 3 0 0  o r  mo re prima tes did not r espond. None of the 
seven fac ilitie s om itted from the 1 97 1  ILAR survey wa s a unive r s ity. 
If use in 1 97 2  i s  a c cepted as a mea sure of siz e ,  mo re than 5 ,  0 0 0  monkeys 
we re ove rlo oked in the s e  labo rato ries of the la rgest s ize cla s s .  

Invento ries £y Spe c ies The numb ers of each s pe c ie s  in the 1 9 7 3  inven
to ries of survey r e spondents are p r e sented in Appendix I. Rhesu s  ma caque s 
outrank all other s pe c ie s  with 2 0 , 40 0 .  Mo re than 1 ,  0 0 0  individuals  of 9 
other spe c ie s  a re ma inta ined.  In desc ending o rde r of abundance  they a r e  
squi rrel  monkeys, ma rmosets  (Saguinus sp. ) ,  baboon s ,  long - tailed 
ma caque s ,  pigtail macaques, night monkeys, ve rvets ,  and s tumptail 
ma caques. Resea rch fa c ilities mainta in b etween 5 0 0  and 1 ,  0 0 0  capuchin s  
and chimpanze es. Another 6 spe c ies with invento ries betwe en 1 0 0 and 
500 in clude bonnet macaques , g r eate r galagos, marmosets ( Callithrix ) ,  
Japane s e  macaque s ,  and b rown lemurs .  , 

1 he invento ries mainta ined in 1 97 3  are  c ompared to tho s e  of 1 9 7 1  in 
Appendix I. Since the sample of lab o rato rie s diffe rs s lightly between the 
two surveys, the g ro s s  diffe renc es b etween 1 9 7 1  and 1 97 3  invento ries a r e  
not strictly indicative o f  changes i n  spe c ies use . At  fi r s t  glance , it appea rs 
that 1 0  spe c ies have b een dele ted fr om invento r ies between 1 9 7 1  and 1 9 7 3  
and another 1 0  spe c ies have b een a cquired.  Many of the sp e c ies that do 
not appea r on invento ries of b oth yea rs we re pr obably repo rted as "other" 
spe c ie s ,  and were not itemized. The 1 1  C ebus capuchinus and 4 5  Presbytis 
entellus may r epr e sent a ctual dele tions; the 5 spec ies of callitrichid s 
probably repre s ent r eal additions . Inc reases in invento r ie s  of individual 
spe c ies include twofold in c reases in Lemur fulvus and C ebus apella . A 
fivefold incr ease in Ateles sp. may r esult fr om the in c r eased u s e  of thi s  
spe c ie s in studie s o f  malaria .  It is no t clear whethe r the 3 0 - p e r c ent 
inc rease in invento ries of Papio sp. or th e 3 0 - 5 0 - pe r c ent de cline s in 
E rythroc ebus patas,  Ma caca cyclop s is , and M .  fasc icula ris r e sult from 
actual change s in u sage rate s or from a diffe renc e  in the numb e r  and 
identitie s of labo rato ries sample d. Appa r ent de c r eases of 3 0 - 50 pe r ce nt 
in the invento ries of Galago e ras sicaudatus and C e rcopithecus a ethiops 
are  probably r eal,  with the la tter  de c r ease resulting from the Ma rburg 
virus sca r e .  

1 h e  mo s t  str iking change appea rs t o  b e  the 2 0 - pe r cent inc rease in inven
to ries of callitr ichid s .  The appa r ent shifts in invento ries of Saguinus 
fusc ic ollis and S. nigric ollis probably r epresent r e - identifications rathe r 
than r eal changes.  The r eason fo r the tendency to hyb r idiz e  tama r ins , 
produc ing 1 1 4 hyb rids , i s  probably due to la ck of ea rly identification. 
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Total  acqui s ition s The numb e r s of imports  and to tal a cqui s itions during 
1 97 3 ,  including animals from other laborato rie s and from c olo ny births ,  
are  pre s ented by spe c ie s in  Appendix II. At lea s t  6 1  percent of the 33 ,  520  
primate s imported during 1 97 3  were used  in  te rminal studie s within a yea r .  

When th e  r epo rted value for the numb er o f  dea th s  of 1 97 3  impo rt s 
re sulting from te rminal studie s wa s lowe r than the diffe rence b etween the 
numbe r of impo rts  and the invento ry on O c tob e r  1 ,  1 97 3 ,  then the latter 
value wa s a c c e pted a s  a n  e stimate of imports  sac rific ed within a year .  
Since th e  sub tra ction method could only b e  u sed fo r tho s e  labo ratorie s 
having small invento rie s , the e s timate of numb e r s  of animals imported 
that are  dead within a yea r mu st  be viewed a s  a considerable unde re s timate . 
The di s c repancy b etween r epo rted and probable death s wa s large only 
fo r tree shr ews and night monkeys . The s iz e  of the range of value s fo r 
the se spe cie s may be attributed in part to unde r - repo rting of the number s  
"used up" within a yea r ,  but i t  wa s als o a re sult of inte rpretation of the 
unfo rtunately amb iguou s te rm te rminal studie s u sed on the que stionna ir e .  
Several r e spondents apparently did not consider us e in d rug production 
or safe ty te sting a s  r e s ea r ch u s e . Some inve stigato r s exempted from the 
catego ry of te rminal u s e  ce rta in procedur e s , such a s  experimental surgery, 
that may r e sult in the lo s s  of animals , s ince the sa c r ific e  of animal s i s  
not r equi r ed b y  the expe rimental de s ign.  Although the amb iguity of the 
que stion did not always allow need s fo r new impo rts  to be distinguished 
from planned u sage of primate s alr eady on invento ry, the a nticipated need s 
fo r 1 974 exce ed 1 97 3  impo rt s by 2 0  percent. 

Propo rtion of the T rade Ente ring B iomedical U s e s  Approximately 
three - fourth s  of the prima te t rade ente ring the United State s i s  c on sumed 
fo r b iomedical u s e s annually . The other fourth of the trade suppo rts 
exhibitor s ,  a la rge pet indu s try, and include s the lo s se s  ab s o rbed in 
deale r s '  compound s .  Ne ither  the sum fo r sale s no r the sum of pur chased 
impo rts  in  Table 9 can b e  con s idered comple te . Although only half of 
the 1 5  deale r s  that supply primate s fo r r e s ea rch r e sponded to the 1 97 3  
survey, the s e  supplie r s  repo rted s elling mo r e  primate s o f  1 5  s pe c ie s to 
research in stitution s than u s e r s  r epo rted pur cha sing . On the o the r hand, 
u se r s r epo rted buying mo r e  of  6 specie s dur ing the same inte rval than 
suppli e r s r epo rted s elling . 

1 he propo r tion of each s pe c ie s that wa s u s ed in r e sea rch i s  only a 
rough guide to r elative u sage s in ce the numb e r s  of primate s u s ed and 
impo rted we re  not available by spec ie s fo r identical l 2 - month period s .  
The e stimate s exc eeding 1 0 0 per cent of  purcha s e s ove r impo rts  fo r 7 
specie s r e sult from the attempt to c ompare  pur cha se s  fo r 1 97 3  with import 
volumes fo r 1 97 2  rather than ina c curacie s in reporting . The larger  
e stimate of  sale s to r e s ea r ch in stitution s ,  whether provided b y  the u s e r s  
o r  suppli e r s ,  wa s a c cepted a s  a n  indication o f  the percentage o f  import s 
u sed in b iomedical  prog r.am s fo r ea ch s pe c ie s .  The sum of the larg e r  
e stimates o f  ea ch s pe c ie s give s a minimum o f  4 9 ,  0 0 0  sale s .  Due to 
incomple te r epo rting , total sale s probably r ea ch 5 5 , 0 00 primate s .  A s  
outlined previou sly ( Table 2 ) ,  the b e s t  e stimate fo r total imports  lie s 
within the rang e  of  7 0 ,  0 00 - 80 , 0 0 0  primate s fo r 1 97 2  and 1 9 7 3 .  The be st  
minimal e stimate fo r annual sale s to r e searche rs lie s b etween 70 and 
80 pe rc ent of total impo rt s .  
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TAB LE 9 COMPARISON OF ES TIMA TES OF B IOMEDICA L USE AND THE TOTAL 
IMPORTS OF PRIMA TES 

S2e cie s 

Tu)?!ia sp. 
Galago c ra s s icaudatu s  
G .  s enegalensis  
Nycticebus coucang 
C ebuella 2ygmaea 
Saguinu s oedi2us 
S. nigricollis 

& S. fu s cic olli s 
S. mystax 
Marmo sets  
Aotu s  trivirgatu s 
Ateles s p. 
C ebus s p. 
Lagothr ix sp. 
Sa imiri sp. 
C e rc o c ebu s to rquatu s 

o r  C. atys 
C e rc o2ithe cu s a ethio2s 

& C. 2yge ryth ru s  
Erythro cebu s 2a tas 
Ma caca a r ctoide s 
M .  fascicula ri s 
M .  mulatta 

M. neme strina 
M. nigra 
M. radiata 
Papio s p. 

Su22lie r Re2o rts 

Impo rts on 
Inve nto ry No . 

1 Oct. 1 973 Su22lie r s  

60 2 
3 1 
- 2 
- -
- 1 

42 2 

1 6 1 3 
1 2 
0 1 

6 1  3 
23  1 

1 68 5 
0 2 

949 5 

- -

2 0 0  2 
4 5  2 

1 1 0 3 
2 50 2 

2 ,  641 6 

89  3 
- 1 
2 1 

5 1 3 2 

U s er  Re2o rts  
Impo rt Per c ent 
Sale s Impo rts USDI Impo rts  

to  Use r s  B ought Total Used In 
Oc t. 1 97 2 - Oct. 1 97 2 - Impo rts Biomedical 
Oct. 1 97 3  Oct. 1 97 3  1 97 2  F ield s  

2 0 0  5 3  0 1 0 0 
1 2  1 3 7 3 0  1 0 0 

l 1 5  1 9  1 58 7 
- 2 5 8  3 
4 0 1 1 1  4 

43 6 3 68 2 , 41 9 1 8  

7 7 5  672  1 , 9 3 3  4 0  
1 ,  2 50 1 , 5 54 1 , 0 6 4  1 0 0 

7 5  3 0  
1 , 87 1  2 , 0 6 2  3 , 5 3 3  58  

3 1  6 3  2 , 0 7 0  3 
7 6 6  4 5 5  6 , 0 6 3  1 3  

67 l l  2 , 1 2 5 1 
5 , 587  2 , 3 2 3  2 5 , 2 97 22  

- 2 1 1  1 8  

3 , 2 0 0  2 , 7 87 3 , 272  98  
1 5 5 8 6 2 2 1  7 0  
4 9 0  4 5 1  1 1 67 6  2 9  

3 , 524 1 , 2 0 5  1 , 397  1 0 0 
2 4 , 1 3 9 - 1 7 , 2 24 2 3 , 2 1 0  1 0 0 
2 8 , 1 3 9 

2 30 3 3 5  5 8 1  5 8  
1 0  52  1 1  1 0 0 

- 6 0 1 00 
1 , 2 9 8  9 9 9  1 , 3 2 8  9 8  

N 
00 

Copyright © National Academy of Sciences. All rights reserved.

Nonhuman Primates: Usage and Availability for Biomedical Programs
http://www.nap.edu/catalog.php?record_id=18765

http://www.nap.edu/catalog.php?record_id=18765


Supplie r  Repo rts U s er  Repo rts 

Impo rts  on 
Inve nto ry No . 

Spe cie s 1 Oct .  1 97 3  Supplie r s  

Pan troglodyte s 44 
Pongo 
Othe r s pe c ie s :  

Alouatta 44 Callithrix 8 6 
Callicebu s 6 6  Sa�inus 1 2 9  
Lemur 1 C e r c opithecus 1 0 8 
Chiropote s 6 Co lobus 
Pithe cia 3 0  Macaca 
Callimic o  4 Pr e sb,I!i s  

TO TA L  5 , 3 62 

Total of larg e r  e stimate s of 
imports / spe cie s 

9 
5 8  
74  

* T otal include s 7 1  unidentified impor ts . 

3 

8 

Impo rt 
Sale s 

to U s e r s  
Oct.  1 97 2 -
0ct.  1 9 7 3  

Impo rts  
B ought 

O c t. 1 97 2 -
0ct. 1 97 3  

8 0  

The ropithe cus 3 
Hylobate s 2 1 4  
Unidentified 2 

77  
5 

44, 3 1 5 -
48 , 3 1 5  

3 1 , 049* 

49 , 0 3 1  

USDI 
Tota l  

Impo rts  
1 97 2  

2 3 4  
2 

834  

77 , 638  

Per cent 
Impo rts  
U s ed In 

B iomedical 
F ield s  

34 
1 00 

0 

63  
N 
-.o 
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Re sea rch c onswne s nea rly all o f  the individual s o f  s eve ral specie s 
irnpq rted in la rge numb e r s. The se include rhe sus monkeys , mys tax ma r 
mo s et s ,  vervets , baboons , and probab ly both night monkeys and white 
lipped ma rmo s ets . The continuing dependenc e of zoolo g ical pa rks a nd 
other exhibito r s  on wild - caught primate s i s  illu s trate d  by the annual 
impo r tation of nea rly 1 ,  000  animals belonging to 1 4  g ene ra ,  all of  which 
rep r e s ent exotic spe c ie s  that wer e not imported fo r b iomedical  re sea rch. 

1 he re i s  a minimal dis c r e pancy of 4 1  p e r c e nt between imports  and re 
sea r ch use  fo r tho s e  New World spe c ie s that a r e  the mo st popular a s  pets . 
This dis c r epan cy inc lude s 1 9 , 7 0 0  squi r rel  monkey s ,  3 ,  1 0 0 ma rmo s ets , 
5 ,  2 0 0  capuchin s ,  2 ,  000  woolly monkeys ,  and 2 ,  000  spide r monkeys. A 
to tal of 3 2 ,  0 00 monkey s of the s e  5 o r  6 specie s a r e  una c c ounted fo r and 
it ha s been a s sumed that mo s t  of them ente r the pet trad e .  Plau s ible 
e stimate s of the maximum c on s e rvatio n of p r ima te s that could b e  realized 
by eliminating the pet trade rang e from 2 0 , 0 0 0 (7 5 ,  000 imports  le s s  5 5 , 0 0 0  
r e s ea r ch u s e )  t o  the 3 2 , 0 0 0  identifiable South Ame r ican monkeys. The se 
e stimate s repre sent half to two - third s of the savin g s  anticipated from 
earlie r e stimate s of 4 6 ,  000  ( Tho rington,  1 97 2 )  to SO , 0 0 0. Howeve r ,  the 
magnitude of the earlier  e stimate s is ba s ed upon incomplete surveys of 
r e s ea rch u s er s .  The s e  figure s sugge s t  that the numb e r  of primate s that 
would be  saved by eliminating the pet trade ha s b e en ove r e s timated. 

Records  fo r the intramural fa cility at NIH show that the ave rage  lo s se s  
during qua rantine have been 1 1 - 1 2  perc ent ove r the pa st  1 5  yea r s. The 
majo r ity of primate s handled by the fa c ility have b een rhe su s ma caque s 
whi ch have b een shipped di rectly from India. F o r  c e rta in South American 
spe c ie s ,  e spe c ially the delicate night monkeys and ma rmo s e ts , the NIH 
qua rantine lo s s e s  have reached SO per c ent .  A s swning that thi s lo s s  rate 
is typical nationwid e ,  then a s  many a s  1 0 , 0 0 0  p rimate s ( 1 3 pe r c ent of 
7 5 , 0 0 0 )  may b e  lo st annually by importe r s  during conditioning and 
qua rantining. Such e stimate s sugge s t  tha t nea rly half of the 2 0 ,  0 0 0 - 40 , 0 0 0  
impo rted primate s that have b een attributed to the pet tr ade may i n  fact 
be  lo s se s  inherent in the pre s ent system of c omm e r c ial c olle cting. 

Trend s in a cqui s itions B etween 1 9 5 9  and 1 9 7 3 ,  6 5 ,  537 primate s we r e  
proce s s ed through the qua rantine fa cility a t  NIH and may be con s idered 
r epre sentative of tr ends  in a cqui s it ions  within the s cientific community. 
During the la st 1 5  yea r s , the volume ave rag ed 3 ,  5 0 0  rhe sus and 3 0 0  
prima te s  o f  other s pe c ie s yea rly. Ninety - one pe r cent o f  the p r imate s 
a cquired we re rhe su s macaque s in a ratio of th ree 4 - 6 -pound juvenile s 
to one adult. Twenty - two s pe cie s c ompri s ed the r emain ing 9 per c ent of 
the volume. Only chimpanzee s ,  vervets , and squi r rel  monkey s w e r e  
impo rte d  every yea r  along with rhe sus ma caque s. Long - ta iled ma caque s 
and ma rmos ets  we r e  impo rted in all but 3 of the 1 5  yea r s. Since  1 9 7 0 ,  
night monkey s ,  capuchin s ,  baboon s ,  and pata s monkeys have b e e n  added 
to the li s t  of spe c ie s con s i s tently impo rted. 

An in crea s ing demand fo r New W o rld prima te s is also  indi cated by the 
Ce rtifica te s  of Need fo r 1 9 74 that  have b e en pla ced by re sea rche r s with a 
single supplie r .  The se r eque sts  r e pre s ent inc r ea s e s  over  the total 1 97 3  
sale s to r e s ea r ch identified fo r all of the pa rtic ipating supplie r s  a s  follows 
(1  able 9 ) :  cotton - top  ma rmo set s ,  a fourfold inc r ea se ;  white -lipped ma rmo 
set s ,  a thre efold inc r ea s e; mys tax marmo s ets , night monkey s ,  capuchin s ,  
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and woolly monkeys ,  ea ch a twofold increa s e. The se e s timate s o f  need ,  
if filled ,  would inc rea se th e  imports  o f  mystax marmo s ets  and night 
monkeys ove r the total volume fo r the s e  s pe c ie s impo rted during 1 97 2 .  

Compo sit ion and 1 urnove r of Rhe su s Ma cague Invento rie s U s e r s  reported 
that 83  pe r c ent ( 1 4,  2 87 of 1 7 ,  2 24) of  the rhe su s macaque s imported a re 
sac r ific ed within a year (Appendix II). The 8 ,  6 9 3  surviving monkeys 
fr om 1 97 3  impo rts  r epr e s ent 3 8  percent of the total inve nto ry of 2 2 ,  980  
reported by u s er s .  Another 2 2  perc ent ( S, 096)  of invento rie s we r e  identi 
fied a s  long - te rm holding of animal s maintained fo r 3 o r  mo re  yea r s. 
The final 40 p e r cent ( 9 ,  1 9 1 )  of invento rie s i s  expe cted to b e  ca r ry - over  from 
acquis itions of 1 - 2 yea r s .  Due to the fa ct that the deaths from other a cqui 
sition s and from the car ry- over held o n  inve nto ry from p reviou s yea r s  we r e  
not dete rmined , the total p e r c entage tu rnove r fo r the invento ry cannot b e  
calculate d .  The perc ent annual turnov e r  due to impor t s  alone i s  7 2  J?ercent 
of invento ry ( 1  / 2 ( 1 7 ,  2 24 impo rts  + 1 4, 2 87 death s ) /  ave rage invento ryJ .  Like 
wi s e ,  the pe r cent annual turnove r of impo rts  repr e sents SO pe rce nt of the 
total volume of rhe sus macaque s a s s ig ned to b iomedical  prog rams . The 
total volume of 3 3 , 1 82 include s total a cquis ition s and the ca rry- over fr om 
previous yea r s  held on invento ry . 

The p e r centage c ompo s ition of tota l  invento rie s provided in the s ample 
of u s e r s  may b e  u sed to extrapolate to the nationwide holding s of rhe su s 
ma caque s It is  gene rally accepted that nea rly all of the 2 3 , 000  rhe sus 
ma caque s impo rted are u s ed fo r the purpo s e s  of  r e sea rch, and the p roduc 
tion and safety te s ting of va c c ine s .  The sale s volume e stimated by supplie r s  
wa s slightly g r eater than the total im po rt  volume a lthough only th r ee -fourths 
of total imports were identified by the u s e r s  sampled ( Table 9 ) .  The 
inventorie s r eported by u s e r s a r e  probab ly two - thirds  of the total ( Table 8 ) .  
Extrapola ting f rom the s e  valu e s ,  it i s  e stimated that th e  nationwide 
invento rie s may r each 3 4, 800  rhe sus macaque s .  The proje cted value s 
sugge st an invento ry compo sition diffe r ing s lightly from that of the above 
sample , with 1 1  perc ent (3 , 900 )  surviving impo rts of the pr eviou s yea r ,  
2 2  percent ( 7 , 7 0 0 )  rhe su s o n  long - te rm holding , and 6 7  p e r c ent ( 2 3 ,  2 0 0 )  
a s  ca r ry - ove r from 1 - 2 yea r s .  

Dis cu s s ion of U sage Volume 

Appa rent Tr ends in A cqui s it ion s 

Since fa cto r s  influence  appa rent trends  in the p r imate trade , c on s ide rable 
car e  must b e  u sed in inte rpreting change s in expo rt levels . Many of the 
decline s ,  ban s ,  o r  inte r ruption s in primate expo rt s have been politically 
motivated o r  have re sulted from wa rtime conflicts  o r  s o c ia l  r ea s ons. 
Decline s in  the pr imate t rade can also  r e sult fr om pu rely e conomic r ea son s ,  
such a s  when an expo rte r r eti re s o r  goe s out o f  bu s ine s s. A decrea s e  o r  
shift in demand can account fo r r educed expo rts. The fa ct that the numb e r  
of rhe sus macaque s expo rted from India during the pa st s everal yea r s  ha s 
declined steadily below the SO, 000 annual quota e stabli shed by the Indian 
gove rnment suppo rts a r eal  dec r ea s ing tr end in the worldwide demand for 
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this s pe c ie s .  The final cau s e  fo r r eduction s i s  a decline in supplie s re 
sulting from ove rexplo itation and habitat de s truction .  Decline s in overall 
expo rt s from 1 27 , 000  to 7 0 , 0 0 0  between 1 9 6 8  and 1 97 3 ,  de spite a high 
trapping pre s sure in many countrie s ,  and the trend to expand into s everal 
additiona l countr ie s fo r primate s during the la st  half of the de cade , suppo rt 
the r epo rt s that wild populations a re dec lining a nd t raditional t rapping a rea s  
a re being ove r explo ited . 

1 he d iffe rence in rank o rde r s  of s pe c ie s in u s e  in va rious c ountr ie s 
is of pa rti cula r s ignificance  fo r the cho ic e of alte rnative s pe cie s tha t c ould 
be sub s tituted if the spe c ie s cur r ently u sed in the United State s b e c ome 
le s s  a vailable . B oth long - ta iled macaque s a nd baboons have b e en 
sugge sted fr equently a s  appropriate sub stitute s fo r the rhesus ma caque . 
Howeve r ,  othe r c ountr ie s already impo rt the se s pe cie s in g r eate r numb e r s  
than doe s the United State s .  

Compa rability between ILAR and USDA C en sus e s  

B e cau se of the a cademic autonomy of b iomedical r e s ea r che r s ,  surveying 
by que stionnaire  p rovide s an incomplete c en sus . The impo rtance of the 
data c olle cting function of a gove rnment depa rtment , such a s  USDA ,  in 
identifying u s e r s and in a s s e s sing the volume of u s e  of animals in r e s ea r ch 
is highlighted by a comparison of their file s with tho s e  of ILAR that a re 
ba sed upon volunta ry c oope ration . 

One problem with inte rpreting the r e sult s of que s ti onnair e s  ha s been 
to r e c ognize dupli cation of  invento rie s .  Thi s  prob lem a ro s e  when r e s ea rch 
staff had joint appointments and expe riments in prog r e s s at mo r e  than 
one laborato ry, o r  when animals  he ld in one fac ility but on c ontra ct with 
anothe r labo ratory were  in cluded in the invento rie s of both fa c ilitie s .  
Omi s s ions repr e s ent the r e c ipro cal p r oblem and o c cur r ed fr equently when 
an inve stigato r  or admini s trato r r e s ponded fo r only the colonie s und e r  his  
re stricted juri s diction but neglec ted to spe c ify that he wa s not  repo r ting 
fo r all depa rtments of the medical s chool or all s ite s of the r e sea r ch 
in stitute o r  univer s ity. It is  unlikely that any duplication s exist  fo r 
the 1 9 7 1 and 1 97 3  ILAR surveys . 

1 he r e  i s  no rea s on to b eli eve that the comprehens ivene s s  of the 
1 97 1  ILAR survey diffe red from that of ea rlie r survey s .  S ince  approx 
imately 5 0  percent o f  th e RF ' s and 5 0  pe r c ent of the primate s u sed in 
the p r iva te s e c to r were not repo rted to th e ILAR survey s fo r a pa rticula r 
yea r ,  the previous e s timate of  prima te invento r ie s  in biomedical re s ea r ch 
that were ba sed upon the s e  surveys should b e  inc r ea s ed by roughly 60 pe r 
cent of the g iven value . Primate u sage in surveys prio r  to 1 9 7 1  r efe r s  
to total  a cqui s itions rather than invento rie s .  E s timate s o f  imports  a cquir ed 
by u se r s  we re p rovided by supplie r s ,  not u s e r s .  Deale r s '  e s timate s of 
sale s volume s in 1 97 3  were illu s trated  in the s ection,  " Propor tion of 
the Trade Ente ring B iomedical U s e s .  1 1  The se value s undere stimated sale s 
volumes by 6 percent (46 ,  0 0 0  v s .  49 ,  0 0 0 )  to 2 0  perc ent (46 , 0 0 0  v s .  5 5 ,  0 0 0 ) .  
Pr evious I LAR surveys should b e  inc rea s ed b y  at  lea st this  vo lume . 
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Inte rpretation o f  U sage 

The difficulty in the inte rpretation of the te rm u sage is exemplified by the 
following situation Pha rmac eutical c ompanie s showed a de c r ea s e  in impo r 
ta tion rate s that wa s g reate r  than the nati onal ave rage . This sugg e s t s  tha t 
there  ha s been a p roportional shift in u sage patte rn s of monkeys from 
drug produc tion and safety te s ting to r e s earch, a change in the compo s ition 
of the PMA sample b etween the 2 yea rs, or a shift in the u s e  of primate s 
from in -hou se to out s ide c ontracto r s  by the s e  c ompanie s .  Howeve r ,  the 
potential diffe rence in r epo rting between the words "u se" in 1 9 67 and 
" impo rts" in 1 9 7 3  rais e s  the que stion of whe the r r epo rted u s e  in 1 967  
included both impo rt s and invento ry . If  so , the reduction b etween yea r s  
would b e  1 1  rather than 5 0  perc ent. Obviously ,  if half o f  the companie s 
repo rted the i r  u s e  by ea ch method , the ove rall dec rease of approximately 
3 0  perc ent i s  in line with the national ave rag e .  

Most e s timate s of the volume of labo rato ry animal s have been ba sed 
upon reports of numb e r s  "u sed" in r e s ea rch . Thi s  applie s equally to 
early ILAR surveys and cur rent USDA e stimate s .  Unfortunately,  the 
te rm "usage" ha s not been defined in the s e  surveys and no con s i s te nt 
repo rting fr om in stitution s can,  the refo re ,  be  expe cted . Three hypothet
ical example s given below may illu s trate the po tential va riance in the 
leg itimate inte rpreta tion s of the word "u s e . " The numb e r  reported 
presumably will depend upon whethe r the in stitution wishe s to minimize 
its appa r ent consumption of animal s .  

� A  Laborato rie s with Stable Fa cilite s A few re s earch labo rato rie s 
a re involved in lo ng - te rm expe riments that la st from seve ral ·yea rs to the 
life time of the expe rimenta l animal . The s e  lab o rato r ie s  gene rally have 
la rge invento rie s r elative to thei r  a cquisition s .  Example s of r e s earch 
areas inc lude e thologi cal s tudie s ,  b reeding colonie s ,  lea rning or  addic tion 
studies,  and basic physiolo gical s tudie s rela ting to metabolism , aging , 
debilitating dis ea s e s ,  and genetic s .  

• Example : A labo rato ry mainta in s approximately 1 0 0 animals on 
invento ry and may impo rt 1 0  per yea r to augment 1 0  b i r ths o r  acqui s itions 
from othe r s ource s and to offset  20 death s  per yea r .  Use may be repo rted 
as any of the following value s :  

As impo rts 
A s  acqui s it ions 
A s  mean invento ry 
As tota l  volume , i . e . , all animals  he ld ove r 

from the previous yea r plu s a cquis itions . 
The total volume cove r s  all animals  that 
were ass igned to expe rimental s tudie s 
during the yea r .  

= 1 0  
= 20  
= 1 0 0 

= 1 2 0  

� B Labora to r ie s  with Stable Fa cilitie s.  The majo rity of labo rato rie s 
u s ing prima tes in biomedical r esea rch appea r to b e  involved in sho r t- te rm 
pro c edure s such as expe rimenta l  surgery ,  characte rization of pathog ens , 
ti s sue culture work, o r  the development and safety te sting of drug s and 
vac c ines.  The s e  fa c ilities gene rally have animal importation volume s 
conside rably la rger than their  invento rie s . 
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• Example : A labo ratory mainta in s an invento ry va rying between 50  
and 1 00 animal s. Fifty anima l s  a re impo rted and sac rific ed during each 
quarte r .  Anothe r 40 a re obta ined from othe r labo rato rie s. Quarte rly 
change s in this sample labo rato ry a re summa rized in Table 1 0 .  U s e 
may be  reported a s  any of the fo llowing value s :  

As invento ry 
at s ta rt of year 
at end of yea r 
ave rage fo r 4 quarte r s  

A s  impo rts 
As total a cqui s itions 

(include s 40 from other lab s )  
A s  death s 

experimental  
all deaths  

A s  numb e r  "used up" 

= 60 
= 50 
= 64 
= 2 00  

= 240 

= 2 2 5  
= 2 50 
= 1 90 

While this example may be s tretching the point slightly , if a labo rato ry 
wished to minimize the numbe r  of animals  u s ed up du ring a calenda r yea r 
by deleting the numb e r  in qua rantine and the numb e r  of c a r ry - ove r s  from 
the impo rts of the previous yea r ,  then the repo rted value fo r use may 
be con s ide rably lowe r than actual u se .  In this example , the 50 - 6 0 animals 
deleted would r epre s ent a fourth of the numb e r  impo rted o r  a fifth of the 
total numb e r  of death s .  

� C Laborato rie s with F luctuating Invento rie s £!. with Changing Fac ilitie s 
The hypothetical s ituation s of labo rato rie s with invento r ie s that fluctuate 
on a time s cale longer than 1 yea r or tho s e  with expanding fa c ilitie s or 
de c r ea s ing u sage rate s c reate additional inc on s istenc ie s in inte rpreting 
previou s e s timate s of the volume of animals u sed annually in re sea r ch. 

• Example : A labo rato ry add s 1 00 impo rts to an invento ry of 1 0 0 animal s .  
Ten animals die during the fir st  yea r; anothe r 9 0  die during the s e cond yea r .  
Conc e ivably , such a labo ra to ry may repo rt u s e i n  any o f  the following way s :  

Usage during yea r 1 
A s  imports  
As invento ry 

at s ta r t  of yea r 
at end of yea r 
ave rag e  

A s  death s 

U sage during yea r 2 
As import s 
As invento ry 

in itial 
final 
ave rage 

As death s  

1 0 0 

1 0 0 
1 90 
1 4 5 

1 0  

0 

1 9 0 
1 0 0 
1 4 5 

90  
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TAB LE 1 0  QUARTERLY CHANGES IN A HY PO THE TI CAL TY PE B 
LABORA TORY 

Initial invento ry 
Impo rts 
Othe r addition s 
Numb e r  sa crific ed 
Natural death s 

Final on invento ry 

No . Primate s 
Quar te r  1 Qua rte r 2 Quarte r 3 Qua rte r  4 

60  
+ 5 0  

- 60 

50  

50  
+ 5 0  
+ 4 0  
- 50  

90 

90 
+ 50  

- 5 0  
- 2 5  

6 5  

65 
+ 50 

- 6 5 

50 
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Note tha t in thi s  example if the deaths  were  conside r ed fo r a 2 - year 
period , they would include all 1 0 0 animals  and ave rage 50 per  yea r instead 
of the appa r ent 1 0 ,  or 90 per  yea r ,  derived from repo rting on an annual 
basis. 

Comparison of a Sample of In s titutions Repo rting Both USDA Usag e s  and 
ILAR Invento rie s 

A s  illustrated above , a majo r  problem in inte rpreting usage volume s ha s 
been dete rmining when the usage repo rted in cluded both a cquis itions and 
inventory and when u sage implied acquisitions only. In the fo rme r c a s e ,  
the re  would be a c onside rable amount o f  redundancy i n  r epo rting the same 
invento ry o r  holding capacity in suc ces s ive surveys. The p r e sence of both 
types of reporting was apparent from examination of a s ample of 1 84 
labo rato rie s that reported to both ILAR and USDA. The laborato rie s we re 
divided r oughly into third s ,  with each third of the laborato r ies re porting 
invento ries that were greate r than ( 3 6  perc ent) , le ss than ( 2 5  percent ) ,  
and equal to ( 3 9  pe rc ent )  their u sage rates. Clearly ,  a labo rato ry that 
repo rted an invento ry diffe ring by no more than 1 0  monkeys from its 
annual usage rate had a r edundancy in reporting of 0 o r  1 0 0 pe rcent ,  
o r  had unde r - repo rted i ts  annual volume . Sinc e the labo rato r ie s  reporting 
simila r volumes fo r usage and invento ry were  g ene rally small sites 
(x = 54 monkeys) ,  it is probable that many of th em had negligible turnove r 
and had nea rly c omplete redundancy in r epo rting u sag e rates between 
yea rs. 

The g roup of institutions r epo rting u sage rates lower than invento rie s 
cannot be easily expla ined exc ept by unde r - r eporting o r  by a very small 
replacement volume relative to invento ry . Neithe r of the fir s t  two g roups 
acc ounted fo r a significant propo rtion of the p rima tes u s ed .  Nea rly 7 1  
percent of the primate s used ( 2 5 ,  5 0 0  o f  3 5 ,  0 0 0 )  were held i n  ins titution s 
tha t repo rted usage rates that were 41  pe rcent g reate r  than the ir 
invento rie s. Substitution of the te rms "a cquis itions" and " invento r ies" 
fo r "usag e" in future questionnaires under the Animal Welfar e  Act  would 
inc rease the accura cy of the surveys. 

Re sea rch A rea s Using Primate s 

Indication s from the Survey 

With the exc eption of studies in r eproductive physiolo gy, the de s ignated 
r e sea rch topic s were g rouped in Tables 1 1  a nd 1 2  into a r eas by dis ease s ,  
when the se  were spe cified.  Reproductive studies were g r ouped togethe r 
whethe r di sea s e  r ela ted o r  not since few studies out s ide of these require 
animals of a spe c ific s ex .  If b ehavio ra l studies a re c omb ined with repr o 
ductive s tudies , only 8 p e r c ent o f  the total  resea rch can ju s tify a need fo r 
female monkeys. Mo st  investigato rs did not designate the s ex of animals 
in their  o rde rs fo r imports . The mo s t  fr equently o rde red a nimal wa s 
the 4 - 6 - pound rhesus macaque. 

1 he r esea r ch inte rest in diffe rent spe c ies is illus trated in Table 1 1 .  
The impo r t  volume o r  invento ry was a ccepte d as the numbe r  used in the 
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resea rch a rea fo r which the r e spondent li s ted a s pe cie s and s tudy but 
not the number of monkeys ne eded fo r that s tudy. If the volume of animals 
is con s idered,  the re a re 7 important s pe c ie s ,  each u s ed at an annual 
rate ove r  1 ,  0 00 .  Sixty perc ent of the u s e  i s  fo cu s ed on rhe sus macaque s .  
Rhe sus together with ma rmo s ets , squi r rel  monkeys , night monkeys , 
vervets ,  long - ta iled ma caque s ,  and baboon s repre s ent 9 6  perc ent of the 
use . Eight s pe c ie s a re u s ed in two - thirds  of the 1 6  r esear ch a r e a s  
( Table 1 1  ) .  The large -bodied pigta il and s tumpta il ma caque s need t o  b e  
sub stituted fo r night monkeys to obtain a li st  o f  the mo s t  widely u s ed 
spe c ie s  from the li s t  of tho s e  u s ed in the la rgest volume . 

The re i s  an appa rent conc entration of s pe c ies u s ed in pa rticular  a r ea s . 
Pha rmac olo gy and toxic olo gy account fo r the fi r st 3 8  percent of all primate s .  
The la rge st  number s o f  rhe su s macaque s and ve rvets a r e  u s ed i n  polio 
vac cine produc tion and te sting; the s e  specie s a re also us ed along with long 
tailed macaque s and squirrel  monkeys in a variety of toxicological te sts . 
Studie s of va rious disea se s ,  including experimental surg e ry, a c c ount fo r 
the s e cond larg e s t  demand , o r  3 6  perc ent of the to tal prima te s .  Cance r  
s tudie s c onsume marmo sets  ove r all othe r s pecie s ,  including rhe sus. Both 
ma rmo s ets  and night monkeys a re u s ed in propo rtionately high numb e r s  
along with rhe su s i n  s tudie s of infectious dis ease s .  This probably r efle cts 
the use of ma rmo s ets fo r wo rk in hepa titi s and night monkeys in malaria . 
Nearly a s  many babo ons a s  rhe sus  a re u s ed in expe rimenta l  surgery,  
which i s  s triking when one c ons ide r s  their relative total number s in u s e .  
Neurophysiological s tudie s ac count fo r 1 6  pe rc ent and repre s ent the s e cond 
la rg e s t  u s e  fo r ea ch of 3 spe c ie s :  the traditionally available rhe sus macaque , 
the relatively la rge -brained squi r rel  monkey, and the night monkey, which 
is favored fo r it s la rge eyes and noc turnally adapted retina s. The final 1 0  
pe rcent of total primate s a re u sed in phys iolo gi cal and b ehavio ral s tudie s .  

1 h e  resea rch topic s that we re  g rouped to gether into r e s earch areas  a r e  
identified in Table 1 2 . The g roupings  o f  r e s ea rch area s a r e  s omewhat 
a rbitra ry due to overlap in both empha s i s  and te chnique s u s ed . Obviou sly ,  
physiological pa rame te r s  are  mea sured to de s c rib e  the clinical s igns of 
a disease , and developments in pha rmacolo gy and toxic ology a r e  specific 
to a pa rticula r dis ea s e  syndrome . Psychobiolo gy, which i s  mis takenly 
equated with behavio r by b iomedical resea rche rs , i s  li s ted separately in 
Tables 1 1  and 1 2 . B ehavio r i s  limited to those studie s in which an animal 
could inte ract with c on s pecific s. In o rde r to diffe rentiate s tudie s of social 
behavior and husbandry from s tudie s of the r einfo rc ement characte r is tic s 
of an animal ' s  button - pu shing behavior , about 1 00 primates we re shifted 
from studies in behavior to studie s in p sychobiology .  The latter  catego ry 
includes studie s in lea rning and addic tion,  which a re typical of the s tudie s 
undertaken at that fa cility. Sinc e the fa cility was de s igned fo r s ingle 
cag ing exc ept fo r mating purpo s e s  and infants a re r emoved fo r hand 
rearing , so c ial behavio r i s  s eve rely r e s tricted. 

The numb e rs of animal s mentioned were more  dispe r s ed over the re 
s ea r ch area s than were the numb e r s  of animals used. Thi s  patte rn unde r 
sco re s the c oncentra tion of u s e  in a few r e sea rch spe cialties and institu 
tions . Sixty pe rcent o f  th e  inve s tigato r s  studying infe ctious di s ea s e s  
( including hepatiti s ,  mala ria ,  and vi ru s e s )  felt tha t anothe r taxon c ould 
not b e  substituted fo r primates.  By contrast, fewe r than a third of re spon 
dents in othe r r e s earch a reas indicated that i t  would not be acceptable 
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1 A B LE 1 1  PRIMA T E  SPECIES I N  DEMAND B Y  R ESEAR C H  A R E A  

A f r i c a n  
R e s ea r ch Rhe s u s  Squi r r e l  N ight g r e e n  

a r ea m a c ague Marmo s e t  mon ker m onke:i m onke:i 

Pha rmacology,  
tox i c ology 7 , 3 7 0  3 6  8 3 8  1 ,  1 47 

Safety t
'
e s ting 

a nd va c c ine 
p r oduc tion 4 , 3 5 Z  Z 50 zoo 4 0  

D i s ea s e -
infe c tious I ,  844 6 1 4+ 46 1 ,  440 96+ 

D i s ea s e -
neopla s m  5 0 5+ Z , 347 3 5 0 1 6 Z 1 80 

Neurophy s iology Z , 084 1 0  5 Z 6  7 l Z 

Sen s o r y  1 ,  5 5 6  1 46 3 6 7  

O th e r  1 ,  Z 3 0  3 7  1 5  3 0 4  

R e p r oductive 
phy s iology 1 ,  3 2 8  5 7  6 

B ehavio r 9 5 Z  3 Z 8  6 3  

Dis ea se -
o rgan s y s te m s  7 4 Z  Z 3 4  7 5  7 8  

P s ychobiology 744 3 2  1 Z 7 1 0  

Expe rim ental 
s u rg e r y  4 3 9  3 5  6 zo 

Phy s iology 3 5 8+ zo 1 7 9 Z4 

Denta l  3 4 1  l ZO 5 0  

E nvi ronmental 44 1 1 8 0 

D i s ea s e -
othe r 1 1 9  1 00 

D i s ea se -
immunology 1 8Z 40 6 

TO TA L  Z 4 , 5 87+ 3 , 604+ 3. 3 1 0 Z , 0 8 6  1 ,  9 6 0 +  

P e r cen t 60 9 8 5 5 

SOU R CE :  1 9 7 3  l LA R  survey.  

C rab -
ea ting Pigtail 

m a c ague B ab oon Ca2uc hin mac ague 

8 1 0  8 1  1 6 5+ 1 0  

5 Z  

+ 37 50+ 

z o o  
1 54 4 5  1 5  

Z 6  z o  1 33 

l i Z 1 00 Z Z 6  

1 4 3 Z l 9  58 

z z s  3 53 

1 0 3  z s  Z4+ Z7 

64 3 

60 367+ 1 0  

1 0  1 5Z 7 4  1 8  

1 Z4 

+ 

8 5  4 

1 4  

1 .  6 Z 9+ 1 ,  3 2 6+ 5 7 8+ 57 1 

4 3 
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Stumpta il Chimp , Tree Macaque, Bonnet Pata e  Spide r Pe r -
mac ague Ape s hrew general Gala go mac ague monkey monkey Othe r Total c ent 

3 4 2 0  + 1 5  1 0 , 4 9 9  2 5  

50 4 . 944 1 2  

70+ 1 5 0 + 1 2  3 0+ 4 , 3 8 9  1 0  

3 , 744 9 

1 5 1 3 5 5  50 4 2 3 .  1 1 8  8 

84 5 2 2 , 3 3 9  6 

2 1 3  2 2 ,  0 4 1  5 

4 5  2 2 9 + 1 ,  8 6 9  4 

5 1 7  2 5 1 ,  682 4 

1 0 6 3 0  2 0  1 ,  4 6 4  4 

2 9  1 0 5  5 1 7  6 I , 1 42 3 

7 8  1 5  I , 0 3 0  2 

7 2 0  2 864 2 

1 3  648 2 

6 2 1  2 

5 1 so 463 

1 2  + 2 5 4  

5 3 1  2 5 1 +  2 2 5  1 6 4+ 72+ 67 5 7  5 6+ 3 7 +  4 1 , 1 1 1  1 00 
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TAB LE 1 2  RE SEARCH TO PICS INC LUDED IN RESEARC H AREAS AS 
IDENTIF IED BY SURVEY RESPONDENTS 

Resea rch Area and Topic 
Neurophysiology 

Neurophysiolo gy 
Central nervous system, neuropha rma c olo gy 
Neurosurgery 
Neuropsycholo gy, implant studies 

Pha rma c ology- Toxic olo gy 
Toxic ology 
Pha rma colo gy 
Va c c ine production , testing , tis  sue culture 
B lood studies 

Senso ry 
Ophthalmology 
Otola ryngology, vestibula r ,  audito ry 

Reproductive Physiology 
Obstetrics- gyne c ology 
Reproductive endo crinology,  birth control 
F etal de velopment, birth defec ts , te ratology 
Pe rinata l  studies 

Psychobiolo gy 
Addic tion studies , psychopha rmacology 
Lea rning 
Psycholo gy 

Behavio r 
Unspec ified 
So cial  

Disease - - Organ Systems 
Ca rdiovascula r ,  atheroscle rosis 
Mus culo skele tal - inju ry 
Respirato ry - pulmonary, TB 
Endo c rine - diabetes 
Ne rvous - ep ile psy , multiple s cle rosis 
Senso ry - glauc oma , uve itis 

Infe ctious Disease 
Vi rus 
Mala ria , tr opical diseases 
Parasitology 
Hepatitis 

Physiolo gy 
Metabolism, nutr ition 
Physiolo gy ,  anatomy 
En do c rinolo gy 
U rology 

Othe r 
Unspec ified biolo gy, mic r obiology 

Expe r imental Surgery 
Dental 

No . Mentions 
Topic Total A r ea Total 

11 
59 
1 4  
1 1  

9 
7 5  

3 8  
1 6  
1 2  

9 
5 3  

40 
1 3  

52  
22  
1 0  
1 1  

9 
5 1  

2 6  
1 3  
1 2  

5 1 
3 3  
1 8  

47 
2 9  

5 
5 
3 
3 
2 

46 
22 
1 2  

8 
4 

42 
1 6  
1 2  

7 
7 

3 1  

30  
28 
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Research Area and Topic 

Di s ea se - Immunology 
Environmental 

No. Mentions 
Topic Total Ar ea Total 

1 9  
--zo 

Radiobiology, heavy metal toxic ity,  hype rba ric medicin e  
Dis ea s e - Neopla sm s ,  ca rcinog enesi s 1 7  

9 Othe r Dis ea se s - - p�thology, pediatr ic s ,  de rmatolo gy 

TOTAL MEN TIONS 664 
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to sub stitute diffe rent taxa fo r primate s .  Pha rma cologists  and r e spondent s  
gene rally mentioned that ma caque s were acceptable a s  alte rnate primate s .  
Long - ta iled macaque s and capuchin s were th e  mo s t  frequently mentioned 
spe cific alte rnative s .  

Indications from Rep r e sentative Lite ra ture 

Gene ral The volume of s cie ntific paper s  w ritten in the field de s c r ibed 
as primatology i s  la rge enough to suppo rt three  journals devoted s pe c ifi 
cally to primate s tudie s :  Pr imate s ( Japan Monkey Centr e ) ,  Folia 
Primatologica , and Journal of Medical Primatology ( S .  Karge r ,  B a s el ) . 
In addition, a c ompute rized weekly bibliographic s e rvice (Current P r imate 
Refe rence s )  from the Unive r s ity of Wa shington Regional Primate Cente r 
cove r s  approximately 2 0 0  pape r s  pe r week, and th e s e  repr e s ent a small 
s ele cted sample of the total. A qua rte rly newslette r ,  Labo rato ry Primate 
New slette r (B rown U nive r s ity) di s s eminate s cu r rent info rmation to aid 
inve stiga to r s  in exchanging surplu s breede r s  and re sea r ch animals . The 
Primate Zoono s e s  Surveillance ( C ente r fo r Dis ea s e  Control , Public Health 
Se rvic e )  is  anothe r qua rterly bulletin that summarize s patholo gical finding s 
in s eve ral la rg e c olonie s .  

1 he lite rature in primatolo gy expand s yea rly with the publication of 
two monog raph s e rie s :  Contributions to Primatology, the suc c e s sor  to 
B ibliotheca Primatologica (S . Karge r ,  B a sel ) ;  and Pr imate s in Medicine . 
The r e s earch a rea s in the latte r s e rie s range from immunology ( Krato chvil , 
1 9 6 8 ,  1 97 2 )  to comparative s tudie s and hu sband ry (Beve r idge , 1 9 6 9a , b )  
and conse rvation (Ha rris  son , 1 97 1  ) . Sympo sium volume s r e sulting from 
Confe rence s on Expe rimental Medic ine and Surgery in Prima te s a r e  
publi shed in a s e r ie s  entitled Medical Prima tology (Gold smith and Moo r 
Jankow ski ,  1 96 9 ,  1 97 1 ,  1 972a ,  b ,  c )  Pape r s  from a varie ty of field s 
in primatolo gy have been c olle cted in volume s of the Inte rnational 
Primatolo gical So ciety s ince  1 9 6 6 . 

· 

1 opic s discus s ed at recent c onfe rence s include the utilization of primate s 
in toxicolo gy ( Mille r ,  1 96 6 )  and vi rology (Ge rone et  al . , 1 9 7 3 ) .  Dis ea s e  
haza rds a s s o ciated with labo rato ry p rima te s havebeen cons ide red (Perkin s 
and Donoghue , 1 96 9 ) ,  a s  well a s  the health p roblem s of conc ern in inte r 
national shipments of wild p rima te s ( PAHO , 1 972 ). Guideline s and handbooks 
on the ca re of monkeys , with spe cie s !  emphasis on macaque s ,  have been 
developed ( Committe e on Standard s , 1 97 3 ;  Whitney et al . , 1 97 3 ;  Vale rio 
e t  al . . 1 9 6 9 ). Aspec t s  of the utilization and supply have been examined 
fo r Asian primate s ( IC LA ,  1 97 3 ) , South Ame rican p rima te s  ( Tho rington 
and Heltne , In p re s s ) ,  and fo r a variety of s pe c ie s  ( B e rmant and Lindburg , 
1 975 ) .  The s e  dis cu s s ions follow by two de cade s the confe renc e  on rhe su s 
monkey supply that examined the ne ed fo r la rg e s cale b r eeding in captivity 
( ILAR ,  1 9 5 5 ) .  Finally, special s ympo s ia have dir ected inc rea sing atte ntion 
to the maintenance and b re eding of primate s ( Ha r r is , 1 9 7 0 ;  B eve r idge , 1 9 7 2 ;  
and Diszfalu sy and Standley, 1 9 7 2 ) .  

The g rowth o f  a body of lite rature o n  s pe c ific s pecie s i s  shown b y  col
le ctions of contributed pape r s  on chimpanzee s (Bourne , 1 97 1 ; Reynold s ,  
1 9 6 9 )  and books of bibliog raphic c itations (Rohle s ,  1 9 62 ) .  Many gap s exist  
in spe c ie s c ove red by publi shed bibliographies ove r the range from 
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chimpanzee s to tree shrew s (Elliot,  1 97 1  ) .  The traditionally us ed  babo on 
(Vagtborg , 1 96 5 )  and rhe sus macaque s a r e  subj ects  of s eve ral volume s ,  
although works on the mo re r ec e ntly u s ed s pe c ie s like the squi rrel  monkey 
(Ro senblum and Coope r ,  1 9 6 8 )  are g radually being compiled . 

Review s Su rpris ingly few r eview s of s pecies  s ele ction fo r app ropriate 
lab o ratory animal models fo r pa rticula r medical u s e s  we re located in the 
lite rature . In publication s that do evaluate a spec ie s cho ic e ,  primate s are  
often dismis s ed becau s e  they are  to o c o s tly and the supply too  unpredict
able (McKelvie et  al . , 1 97 1 )  or they are  c on s ide r ed nece s sary and a 
compar ison with nonpr imate specie s i s  then ignor ed .  At p r e sent the 
r eview s that do exi st  compare only a few of the total numb e r  of specie s 
that have b e en u sed in the s tudy of a particular dis ea s e . The valuable 
compilation s that are surveys of a wide va riety of spe c ie s ,  are  typically 
not accompanied by a critical r eview of the advantage s  and limitation s of 
the particular spe cie s li s ted ( Cornelius , 1 9 6 9 ;  Jone s ,  1 9 6 9 ). Two a r ea s  
fo r which rec ent r eview s a re available a r e  athe ro s cle ro s is  and chole s te rol 
metaboli sm ( Strong , 1 974;  Taylo r et al . , 1 97 3 )  and leukemia ( Dutche r ,  
1 97 3 ). The taxonomic spread of s pe c ie s that have been u s e d  in thi s r e s ea rch 
is ve ry b road, sugge s ting that there a r e  s eve ral primate s and s eve ral 
nonprimate s that can s e rve a s  appropriate models . B ibliog raphie s have 
als o b een compiled on such dive r s e  topic s a s spontaneou s neoplas ia in 
primate s ( Caminit i ,  1 97 4 ) ,  depr ivation and separation (Aga r and Mitche r ,  
1 97 3 ) ,  and r eproduction and b r eeding i n  prima te s (Mo r row and Te r ry, 1 974) . 

Characte ristic s of the Pr imate Trade 

Co sts 

For the purpo s e  of  levying an import duty of 3 .  5 perc ent the U . S .  Depa rt
ment of Comme r c e  (USDC ) place s a value on  each impo rted item that r efle cts  
its s ale s value in  the c ountry of  origin . In 1 973  the a s se s sed value per  
monkey from mo st  A sian c ountr ie s wa s $1 5 - 1 7 ; from Colomb ia and Pe ru,  
$1 0 - 1 1 ;  and from Sie r ra Leon e ,  $22 3 ( USDC , 1 96 8 - 1 9 7 3 ). The highe r 
value from the latte r na tion r efle cts the numb e r s  of chimpanze e s  that 
were imported with othe r s pe c ie s from that c ountry.  Price s quoted in 
early 1 97 1  fo r an infant chimpanze e  showed a mark up fr om a trappe r ' s 
pric e  of $20 to an expo rte r ' s pric e of $260 to an impo rte r ' s pric e  of $6 50 
(Gold smith and Moo r - Jankows ki,  1 972d). 

1 he i s sue cost  of rhe sus macaque s to inve stigato r s  at  NIH varied from 
$53 in fis cal year ( F Y )  1 9 6 9 to $7 0 in F Y  1 974.  The s e  low values  we r e  
po s s ible b ecau s e  little o f  th e  expens e o f  qua rantining primate s wa s pa s sed 
on to the individual inve stigato r .  During the fir st half of F Y  1 974 the p ric e 
of an unc onditioned import ( e s tablished by contract  fo r la rge quantit ie s )  
va ried between $28 and $38 depending upon the s ize  cla s s .  Du ring this  
pe riod the i s sue rate fo r a pr imate wa s 5 0 - 5 5  perc ent of the c o st of a 
kennel- rai s ed dog , such a s  a foxhound . Pe r diem charg e s  fo r primate s 
we re le s s  than tho s e  fo r all type s of hoofed s tock. 

Copyright © National Academy of Sciences. All rights reserved.

Nonhuman Primates: Usage and Availability for Biomedical Programs
http://www.nap.edu/catalog.php?record_id=18765

http://www.nap.edu/catalog.php?record_id=18765


44 

During fis cal l 97 4  and 1 97 5  the Vete r ina ry R e s our c e s B ranch r evis ed 
the is sue rate s ea ch 6 month s and finally ended the indir e ct sub sidiz ing 
of primate s by incorporating both the qua rantine c o sts  and a mortality 
fa cto r  into the p rice  s chedule s .  The method i s  summarized in Table 1 3 . 
This e conomically reali stic step inc r ea s ed the i s sue co sts  ove r 1 0 0 perc ent 
within a yea r to $1 1 0  fo r the small rhe sus macque of 4 - 6  lb , $1 60 for the 
la rge rhe sus of 1 0 - 1 4  lb , and $Z SO fo r the extra la rge ma caque of ove r 
1 4  lb . Even at the s e  pric e s ,  the smaller s ize  cla s s  of monkey s i s  cheape r 
to u s e  than dog s .  

If the rate s etting manual fo r a n  animal fac ility of a sample medical 
school is repre sentative (Divi sio n  of R e s earch R e s ource s ,  1 97 3 ) ,  the c o st 
of a conditioned rhe sus ma caque to an inve stigato r at a unive r sity wa s 
approximately $ 1 6Z in 1 97 3 .  The procurement expense  of a pa rtially 
conditioned rhe su s macaqu e  is e stimated at $80 , with indi rect  univer sity 
costs  and a fac ility s e rvice fe e rais ing the unit cost  of a monkey to $1 0 8 .  
The addition o f  a $54 c o st fo r qua rantine , ba s ed upon a p e r  diem holding 
charge of $1 . ZS  fo r 44 day s ,  gave a total cost  of $1 6Z . 

Sea sonality of the Pr imate Trade 

Both the s ea s onal ava ilability and a s ea s onal demand influence the peak 
month s of  primate shipments .  Appa r ently, the trapping s ea son in Indone s ia 
and Malaysia la sts  b etween March and August o r  September  becau se both 
Japan and the United State s impo rt 8 0 - 84 percent of their  total numb e r s  
from the se  countr ie s during thi s half o f  the yea r (Kawani shi,  1 9 7 Z ;  USD C ,  
1 968 - 1  97 3 ) .  A comparable proportion o f  th e  numb e r s  are  imported into 
Japan dur ing the s e  same 6 months ( Table 1 4) .  Thi s ove rall peak period 
probably r eflec t s  b oth the fact that half of the total numb e r  of primate s 
impo rted into Japan a r e  from Indone s ia and the fact that the fi s cal and 
academic year in Japan begin s  in Apr il afte r a holiday pe riod.  Total 
impo rts  into the United State s fall to three -fourths of the ave rage monthly 
numbe r s  dur ing the vacation months of July and August .  The United State s 
impo r ts the la rge st numbe r  of primate s from Malaysia in Septemb e r . 
B oth Octob e r  and De cemb e r ,  which are peak month s of primate impo rtation 
fo r the United State s ,  fall out s ide of the appa rent peak of availability 
fr om the c ountry of origin .  

1 salicki s  ( 1 97 Z )  sta rted a breeding colony of squir rel  monkey s in  Peru 
by r elea s ing animals onto an island betwe en 1 967 and 1 97 0 .  The month s 
between July and December when he relea sed 9 0  pe rc ent of the animals 
pre sumably r efle ct the period when his supplie s exceeded the expo rt demand 
and ,  therefo r e ,  also the main trapping season .  The drop in impo rts fr om 
Peru dur ing July and Augu st to le s s  than a third of the ave rage monthly 
rate again r efle cts  the dec r ea s ed demand during the holiday month s in 
the United State s .  

Lo s s e s  in the Primate Trade 

Heavy lo s s e s  in c olle cting and shipping fr e shly trapped monkeys have been 
recognized fo r s eve ral yea r s .  Roth ( 1 96 5 )  c onside r ed that lo s se s  of 3 5  
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TAB LE 1 3  ISSUE COSTS OF RHESUS MACAQUES A T  THE NATIONA L  
INSTITU TES OF HEALTH,  F Y  1 9 74  

Adjustment for Mortality 
Purcha se Quarantine in Quarantine 
Price per Purchase  Added 

Uncon- Per Per - Price Holding 
Size ditioned Required Diem Co st  per cent Lo s s  ( $) /  Co sts ( $) /  

Cla s s  Monkey {�} Duration {d} Co st {�} Monkey {�} Lo s s  Is sue Is sue* 

Small 
1 .  8 - 4. 4 kg 50  7 5  • 6 8  5 1 . 00 8 4 2 

Large 
4.  5 - 6 . 3  kg 7 6  90  • 68 6 1 . 20 1 6  1 4  6 

Extra la rge 
6 . 5 kg 1 3 5 1 20 • 68 8 1 . 60 1 6  2 6 8 

*As sume average lo s s  at  midpoint of quarantine 

Is sue 
Co st  {�} 

1 1 0  

1 60 � 
Ut 

2 50 
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TAB LE 1 4  SEASONA LITY IN THE PRIMA TE TRADE 

Imports into Japan 
1 97 1 *  

F r om 
Indone sia 

Janua ry 

February 

March 

Apr il 

May 

June 

July 

Augus t 

September 

Octob e r  

Novembe r 

Decembe r 

TOTAL 

i. / mo . 

6 Peak Mo s .  
(Per cent 
Total)  

20 

1 30 

5 1 5 

970  

1 ,  07 6 

1 , 0 30 

1 , 1 42 

1 ,  0 0 1  

490 

2 1 5 

1 0 5 

1 2 0 

6 , 8 1 4 

568  

84 

*Kawanishi ,  1 972  
§ USDC , 1 97 0  
f Tsalickis , 1 972 

Total 

2 0 5  

42 8 

1 , 3 84 

1 ,  8 5 1  

2 , 1 46 

2 , 0 2 0  

2 , 1 80 

1 , 9 5 6  

9 9 0  

646 

27 0 

1 9 3  

1 4, 2 6 9  

1 ,  1 89  

8 1  

Imports into US 
1 27 0 §  E s timated T rap 

F rom Rate in Peru 
Malaysia Total 1 9 67 - 1 9 7 0f 

8 5  6 , 47 3 227 

92  7 , 0 1 7  20  

1 69 9 ,  0 60 3 5  

22 5 8 , 3 9 2  74 

1 7 7  8 , 8 2 5  0 

1 3 2 9 , 2 1 2  2 6 5  

3 3 5  5,  593  6 58 

57  4, 1 1 3 1 ,  1 90 

484 6 , 7 0 6  5 8 8  

5 0  7 , 5 38  495  

50  6 , 9 50 1 , 2 0 2  

50  1 0 , 8 64 9 3 8  

1 , 9 0 6  90 , 743 5 , 690 

1 5 9 7 , 562  474 

80 59  89  

Impo rts  
Into US , 

1 9 7 0f 

1 , 8 8 5  

2 , 530  

2 , 970  

4, 299 

3 ,  6 57 

3 , 426 

846 

8 5 5  

1 , 986  

2 , 3 1 9  

2 , 897 

5,  059 

3 2 , 7 2 9  

2 , 727  

6 8 
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percent of the total number captured wa s a conservative e stimate . Lewis 
( 1 97 3 )  de scribed the importation of rhe sus macaque s and long - tailed 
macaque s into Australia . By e stimating from his graphs , only a half of 
the 47 , 2 1 6 primate s imported between 1 9 55  and 1 9 6 1  survived a 1 2 -week 
quarantine period . The se lo s se s  were cut nearly in half when the consign
ments wer e  shipped in small groups averaging 2 1 6 rathe r than in large 
groups averaging 1 ,  089 .  The quarantine lo s se s  from shipping fr e shly 
trapped animals were reduced to le s s  than 1 0  pe rc ent by trans porting 
imports that were  ac climatized for 1 2  weeks prior to shipment . Unfortu
nately the lo s se s  in  the country of  orig in were  not added to  the lo s s e s  
in the receiving country to obtain a comparison of total lo s s e s  from an 
acclimatizing program. This report is  comparable to a 1 973  e stimate 
that 60 percent of the long -tailed macaque s imported into Canada from 
Malaysia die within a month of ar rival (M.  Walcroft of Connaught Lab s ,  
per sonal communication to J .  Vicke r s ,  1 974) . 

Cons iderable controver sy exists  over the caus e s  for lo s se s  in primate 
populations . S .  M Richards (pe r sonal communication, 1 974) attribute s 
many lo s se s  of vervets  to the primate trade while Rowell ( 1 968 )  implicate s 
eradication programs fo r agricultural pe sts . Richards de s cribes  an unpub 
lished report by P. Pegg submitted in 1 967  to the Kenyan gove rnment. 
Pegg e stimated that 62 per cent of the vervets died within country from a 
variety of facto r s  including dead animal s at the collecting station,  deaths  
in unattended trap s ,  young relea sed without their mothe r s ,  and the culling 
rate by deale r s  who acc ept only animal s of a specific size .  The culled 
animals are  sold fo r dog food in Kenya and ac count fo r an e stimated 
diffe rence between 62 -percent and 2 5 - percent lo s s e s  within country. The 
situation diffe r s  in Uganda where Rowell report s that approximately 6, 000  
vervets wer e  killed as  agricultural pe sts  in 1 964 .  

Specifically organized expeditions have proven to  reduce lo s s e s .  For 
example , baboon s have been collected fo r the Southwe st Foundation for 
Re search and Education by special colle cting tr ips  to Kenya . The Wilsons 
have recently collected long -tailed macaque s in Indone sia for the U . S .  
Primate Cente r s .  Rhe sus macaque s have been shipped from Ka shmir 
with minimal lo s s e s  when monitor ed from trap to their U . S .  de stination 
at Cha rle s River B reeding Laboratorie s ,  Inc . (Kaufmann, per sonal com 
munication, 1 974) . The co st of 1 50 rhe sus macaque s acquired by this 
method wa s $1 52 per monkey, or about $50 higher than the 1 974 purcha se  
price from commercial deale r s . The greate r cost  included higher shipment 
charge s r e sulting from the u s e  of crate s with individual compartments , 
special handling during trapping , is olation from other shipments dur ing 
truck transport and holding within India and during air shipment , and the 
travel expens e s  fo r two per sons from the United State s to the capture s ite . 
The special procedure s included limiting contacts of the monkeys to handle r s  
wearing prote c tive face ma sks and glove s ,  provisioning with commer ical 
pelleted feed and treated wate r ,  and screening for several dis ea s e s  at the 
trapping s ite . The animals were tuberculin te sted and vaccinated against 
mea sle s .  Serum and stool sample s were obtained and later analyzed , 
e specially fo r shigella , salmonella , and Herpesvirus s imia e .  The se pro 
cedur e s  reduced mortality from the typical 1 0 - 2 0  percent to le s s  than 1 
percent, and minimized the need fo r clinical treatments dur ing quarantine . 
The reduction in quarantine lo s s e s  dec reased the diffe rence between monkeys 
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TA B LE 1 5  PROT E C T E D  A N D  ENDANGERED PRIMA T ES ,  1 97 0 - 1 97 3  

- -� -� 
U . S .  Endange red 

Inte rnational T r e a ty,  1 97 3  Spe c ie s  A c t  Whe re IU C N  Red 
Appendix ! Appendix II T itle 50, 1 9 70 * Found Data B ook, 1 97 2 §  

Lemu r ida e ,  all memb e r s  of g e ne ra + 

Lemur 

Hapalemu r 

Lepilemur 
Allocebus 
Che irogaleu s 
Mic roc ebu s 
� 

Ind riida e .  a ll membe r s  of gene ra 

I nd r i  
Ava hi  
Proj?ith e c u s  

Daubento n i idae 

Daubentonia madaga s c a r i e n s i s  

Call i t r  i chidae 

Leontopith e c u s  ( Leont ideu s )  

Callim ico goeldii 

Ceb idae 

Chi ropote s a lbina s u s  
C a caja o  

Alouat ta palliata ( v illo s a )  

Sa im i r i  oe r s ted i i  
Atele s geoffroyi fr onta tu s 

�· .&· panam en s i s  
B ra c hyte le s a ra c h ro ide s 

L. catta ( some 
popula tio n s )  

Lo r is ida e 
Lo r i s  ta rdigradus 

+ 

+ 

N L  

Nyc tic ebus coucang 

Cebu s capuc inu s 

+ 

+ 

+ 
+ 

NL 

NL 

+ 
+ �· .&· geoffroyi �- .&· � 
+ 
+ 

Madaga s c a r  and 
Como ro I s la nd s  

Madaga s c a r  and 
Comoro I s lands 

Madaga s c a r  

Sri  Lanka a nd 
South Ind ia 

Southe·a s t  A s ia 

B ra z i l  

B ra z i l  

B ra z i l  

E - L. � - 4 sub s p .  

E - _h. mu s te linus - 2 sub s p .  

E - I .  i nd r i  

E - _E. v e r rauxi 

E - L. r o s a lia 
E - !;. c h rysomela s 

Pe r u ,  C o l o m b i a , E - C .  calvus ( B r a zi l )  
Ecuad o r ,  B ra z i l ,  E - C. �ndu s ( B ra z i l ,  Pe r u )  
V e n e zuela E - £. melanocephalus (B ra z i l )  
Central a nd 
S . Ame r ica 

Central  a nd 
S. A m e r i c a  

C o s ta Rica 
Gua temala 
Gua temala 
C o s ta R i c a  
Co s ta Rica 
D ra z i l  E 

v _ _h. mongo z 

V - !:!· g r i s e u s  
R - H . s imus 
R - l sub s p .  
R - A .  t r ichot i s  
V - C. medius 
V - M. cc;guereli 
I - _E. fu r c ife r 

V - �- la niger 
R - P .  diadenia 

R - _h . chrysopygas 

I - .£. 8.· ( B ra zil , 
Colombia , Pe r u )  

R 

� 00 
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TAB LE  1 5  ( continued ) 

U. S. Endange red 
International T r eaty, 1 97 3  Spe c ie s  A c t  Whe re IU C N  Red 

Appendix I Appendix 11 Title 50, 1 970 * Found Da ta B ook, l 97 Z§ 

C e r c o pithe c idae 

M .  e ilenu s 
Ce rC'OC"ebUs gale r itus ga le ritus 
P r e sbyti s ge e i  

�- pileatu s �· entellus 

Macaca sylva nu s NL 
+ 
+ 
NL 

�· johnii  N L 
NL 
NL 

Rhinopith ecus roxella na e N L  
Pyga th r ix  nemaeus 
Nasali s la  rva tus 
S im ia s  concolor 

C .  b .  rufomit ratus 

� �  ki r ki i  

Hylobatidae 

Hylobate s  

Sympha langus synda c tylus 

Pongidae 

Pongo pygma eus pygmae u s  E:_ .P.:.. ab elii  

G o rilla go r i l la 

'� N L= not l i s ted 

Colobu s v e r u s  � badiu.....-go'Tdono rum 

Pan pani s c u s  

E:_ t r oglodyte s 

§ E= endange red; V = vulne rable ; R = ra r e ;  != indete rm ina te 

+ 
N L  
t 
NL 
NL 
+ 

f.. k i r k i i  

H .  klo s si  
H. pileatus 

NL 

�- pygma eu s 

N L  

NL 

+ 

N. Africa 
India 
Kenya 
A s sa m - B huta n  
India 
Southe a s t  A s ia 
Indian sub c o n -
tinent 
W. China 
Indochina 
B o rneo 
Indone sia 
W. Afr i c a  
Tan za nia 
Zanz iba r ,  
( T a nzania ) 
Kenya 

Indone sia 
Malay s ia 
Sumatra a nd 

Malay sia 

Indone s ia ,  
Ma la y s ia ,  
B runi i 

Central a nd 
W. Africa 

T ropical  Africa 

Central and W. 
Africa 

E 
E 

E 

E 

E 
E 

E 

E - g. &· b e r inge i 
(Rwanda , U ga nda , Z a i r e )  

R 
v 

R 

R 
R 

R - f.· k i r ki i 

V - �· t r oglodyte s 
V - �· .!· t r oglodyte s 
V - P. t .  ve r i s  
V - :£. gorilla 

� "' 
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TAB LE 1 6  CURRENT BREEDING OF MOS T COMMON SPECIES IN 
B IOMEDICA L  RESEARCH LABORA TORIES 

SE e c ie s 

Ma caca mulatta 
Sa imiri  s c iureus 
Saguinu s s p .  
Pa�io s p .  
Ma caca fa scicularis  
Ma caca neme strina 
Cerco�ithe cus a ethio�s 
Aotu s  trivirgatu s 
Ma caca arcto ide s 
Pan troglod:rte s 
Cebu s a�ella 
Ma ca ca radiata 
Galago c ra s s icauda tu s  
Cebu s alb ifrons 
Callithrix ja c chu s 

F emale s in 
Total B r eeding 

Invento r:r Colon:r 

22 , 980 2 , 7 3 2  
4 , 3 58 499+ 
3 , 1 29 41 4 
2 ,  3 1 8 480 
1 ,  836 3 04 . 
1 ,  439 462 
1 , 390  1 1 8  
1 ,  3 1 6 23  
1 ,  083  260  

673  1 45 
51 1 2 1  
4 1 9 1 59 
2 9 5  94 
2 6 1 6 5  
1 86 48 

Rank by 
1 973  B irth s  by 

B i r th s  S�e c ie s  

99 1  1 
1 8 5 4 
3 1 6  3 ,  1 0 , 1 3  
1 20 5 

94 6 
241 2 

3 3  1 4  
2 

68  7 
46 1 1 

7 
66  8 
64 9 
30  1 6  
43 1 2  

TAB LE 1 7  PRIMA TES THAT SHOULD BE BRED IN LARGE 
NUMB ERS 

Spe c ie s  

Rhe sus ma caque 
Squirrel  monkey 
B aboon 
Ma rmo s et 
Stumptail macaque 
Pigtail ma caque 
V ervet monkey 
Night monkey 
Chimpanzee 
Long - ta iled macaque 
Capuchin 
Spider monkey 
Othe r s  

TO TA L  

No . 
Citing s 

1 48 
90 
46 
3 6  
3 5  
2 3  
2 3  
1 6  
1 5  
1 4  
1 2  
4 

1 5  

477 

SOURCE : ILAR 1 97 3  que stionnaire data fr om b iomedical 
r e s earche r s .  
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acquired b y  expeditions and tho s e  impo rted comme r cially to $2 8 pe r monkey 
($2 1 4  v s  $ 1 86  i s sue c o s t  fr om a $0 . 68 per diem - 90 day quarantine ) .  The 
antic ipated benefit s from decrea sed death lo s s e s  in the b re eding colony 
re sulting from reduced inc idence of pathogen s will fu rthe r offset  and ju stify 
the g r eate r initial expenditure s (Kaufmann, pe r sonal c ommunication,  1 974 ) .  

Regulation s 

The Convention in Inte rnational Trade and Endange red Spec ie s  of Wild Fauna 
and Flora that wa s s igned by seve ral nation s in 1 97 3  could b e come law in 
1 97 5 if a total of 1 0 c ountr ie s ratifie s the Convention. If so , the animals 
li s ted in Appendix e s  A and B will become regulated inte rnationally. Table 1 5  
compar e s  the s pe c ie s prote c ted by the Inte rnational Convention, tho s e  
prote cted b y  the impo rt r e stric tions o f  the U . S .  Endange red Spe c ie s Act  o f  
1 96 9 ,  and tho se  s pe c ie s li s ted in the Inte rnational Union fo r the Con s e r 
vation of Natur e  and Natural Re s ource s ( IUC N) Red Data Book (IUCN,  1 97 2 ) .  

Captive B r eeding o f  Pr imate s 

Spe c ie s  Cur rently B red in Re sea rch Labo rato rie s 

Survey Totals No majo r change s  in the number s of b irths , the number s 
of bre eding female s ,  o r  the s pe c ie s  bred  during the la st 4 yea r s  a r e  
apparent from a c ompari son of the I LA R  survey s fo r 1 97 0  ( Tho rington,  
1 97 l a ) and 1 97 3  (Appendix III ) .  Effo rts to b r eed c e r ta in specie s a r e  evident 
from the inc r ea se  in births of Galago c ra s sicaudatu s from 34 to 64 and 
of Cebu s spe c ie s from 1 0  to 3 7 .  

The mo st  c ommonly b r ed s pe c ie s i n  r e search fa c ilitie s a r e  ranked by 
orde r of numbe r s  held on invento ry in Table 1 6 . Gene rally , the s pe cie s u sed 
mo st  fr equently are not tho s e  cur r ently being b red in the la rge st numbe r s . 
Aotu s  trivirgatu s and Cebu s ape lla both rank among the top 1 5  spe cie s u s e d  
but a r e  not among the top 1 5  s pe cie s b r e d .  The la ck o f  empha sis on b r e eding 
is  fu rthe r illu s trated by the small numb e r  of female s a s s igned to bre eding 
colonie s and by the low numbe r  of live births occur ring in 1 97 3 .  

B iomedical r e s ea r che r s were r eque sted to li s t  the s pe cie s they thought 
should be bred in la rge numbe r s  fo r re sea r ch. Pr edictably , most  li sted the 
spe cie s they we re  studying . The orde r of th e prefe r r ed spe cie s li sted in Table 
1 7  refle cts  the relative u sage rate s of the s e  s pe c ie s more c lo s ely than doe s the 
rank o rde r of the spe cie s cur rently being bred ( Table 1 6 ) .  

A second gene ration of a var iety of specie s ha s been b red in captivity 
(Appendix III ) . The s e  primate s r ep r e s ent  a valuable b reeding r e sour ce and 
cur rent invento rie s of labo rato ry r eared s tock a re increa sed from 7 0 0  
F 1 and F2 female s t o  nea rly 1 ,  0 00 when primate s o f  s everal g ene ration s 
at the Ca ribbean Primate Cente r a r e  include d.  

Rhe su s Macaque s A sample of the u sage of the reproductive output of 
breeding colonie s exemplifie s the prioritie s of cur rent p rog rams ( Table 
1 8 ) . At fi r st s ight the appa r e nt produc tivity of 4 1  percent of the adult 
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female s s eems pa rticula rly small . Thi s proportion unde re stimate s 
con s iderably the r eproductive succe s s  b ecau se the value fo r births  applie s 
to 1 9 7 Z  and the numb e r  of adult female s a s signed to b reeding c o lonie s 
applie s to October , 1 97 3 .  Since i t  could be  expe cted that seve ral female s 
have b een added to colonie s during thi s inte rval , s ome female s would 
not have been in r e sidence in the colony long e nough to comple te a ge station 
pe riod . 

Of pa rticula r inte re st i s  the fa ct  that Z 9  pe r cent of  the total productivity 
is u s ed a s  expe rimental fetus e s . Of tho s e  p regnanc ie s that comple te te rm, 
57 pe rcent a r e  r eared  to 6 month s of age . A fa irly la rge proportion of 
the se infants a re als o  u sed experimentally. 

A bre eding colony a s  defined in thi s r epo rt i s  one that i s  s elf perpetu 
ating . U nde r such a definition, only one r e s ea r ch in stitution could r eali s 
tically b e  cla s sified a s a b r eeding c olo ny fo r rhe su s .  Th e  California 
Regional Pr imate Re search Center hold s the majority of the 1 0 0 captive 
rai s ed breeding female s that could b e  trac ed through the 1 9 7 3  survey. 
The se  F1 female s have produce d  only 50 sec ond gene ration off spring . 

E stimate s of g ro s s  yield fo r bre eding ma caque s fr equently a s sume an 
80 pe rc ent r eproductive rate and 1 0  r e productive yea r s  fo r ea ch female . 
'J;he se rate s have b een con s ide red to b e  overly optimi s tic by many r e sea rch 
e r s  and rate s of 5 0  percent fo r 5 yea r s  may b e  mo re r ealistic , e s pe cially 
fo r spe cie s other than rhe sus . Net yield pe r 1 0 0 bre eding female s could 
reach 57  yea rling s if the s ex ratio of b reede r s  wer e 1 0  female s : 1 male ; 
the r eproductive rate wa s 8 0  pe r c ent p e r  female ; 1 0  percent of the b r eede r s  
we re repla ced annually; and infant lo s s e s  we re 1 5  per cent.  Fifty - seven 
yearling s could b e  produc ed fo r $640 each fo r a colony with the s e  characte r 
istic s if the holding co sts wer e  $0 . 5 0 /  day fo r each of the Z 1  Z b r eede r s  
and maturing young nece s sary to pe rpetuate a c olo ny o f  1 00 female s .  

Ma rmo sets  Since marmo s ets  can produc e tw ins a nnually, and o c ca s ion
ally twic e  pe r yea r ,  they can the oretic ally ma intain a level of Z O O  pe r cent 
productivity annually . The few r e s ea r ch fa c ilitie s that have b r ed ma r 
mo sets have demons trated that thi s level o f  rep roduction can b e  a chieved 
( T able 1 9 ) .  However , mo s t  of thes e  laborato rie s remove the infants at 
bir th fo r the expen s ive pro cedur e s  of hand rea r ing . Such r eproduction 
would not come unde r the definition of a b reeding colony in the strict  
s en s e  s ince the colonie s depend upon a continuou s supply of wild - caught 
adult s .  Saguinu s sp .  are most  frequently b r ed in the United State s while 
Callithrix sp . , e spec ially C .  ja c chu s ,  a r e  typically b r ed in th e  United 
Kingdom . Production of  marmo sets  in the United State s wa s 3 50 in 1 97 Z  
b y  b reeding colonie s that maintained 4 5 0  female s .  Hobb s (pe r sonal 
communication ,  1 974) ha s repo rted 53Z  ma rmo s et births in the U nited 
Kingdom fo r 1 97 Z .  Taking the lead in the United Kingdom wa s the Impe rial 
Chemical Industrie s with 3 50 b irths and Fi son s Pha rma c euti cals , Ltd . , 
with l l Z birth s .  

A n  examination o f  repr oduction in zoo s show s that only 4 6 - 6 8 pe rcent 
of the infant s survive when they are  ra ised by their  mothe r s  (Table Z O ) .  
This  range spans the survivor ship of 6 1  percent achieved unde r intensive 
labo ratory management of individually caged pair s .  B a s ed upon ob s e rved 
lo s se s  in the marmo s et colony at  Ru sh - Pre sbyte rian- St .  Luke ' s  Medical 
Cente r ,  the 3 9 - pe r cent infant lo s s  include s Z l  pe r c ent s tillb irths , 1 6 - Z O  
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TAB LE 1 8  RHESUS MA CAQUE B REEDING COLONIES IN 1 97 2  

Adult female s ( o n  invento ry,  Octob e r ,  1 97 3 )  

Expe rimental fetu s e s  

Live bi rth s  - 1 972  

U s e of  Neonate s - Sample N = 6 3 2  

Expe rimental death s  

Nonexpe rimental dea th s  

Reared t o  6 month s 

No . Percent U s e  
Primate s of Neonate s 

2 , 532  

286  

8 1 7  

2 1 7  

57  

3 5 8 

34 

9 

57 

TAB LE 1 9  RE PRODU C T IVE RATE OF CA LLITRICHIDAE BRED IN 
UNITED STA T ES RESEARCH INSTITUTIONS DURING 1 97 0  

Live U . S .  
B i r th s / F emale 

Specie s (Percent) 

Saguinus fu s c ic ollis 
Saguinu s nigric ollis 
Saguinu s oedipu s  

TOTAL 
SOURCE:  Tho rington ( 1 97 2 ) . 

1 5 5 
1 9 9 
1 5 9 

No . 
Births 

96  
2 9 1  

62 

449 

Re s earch 
Colonie s 

1 
3 
5 

9 

TAB LE 2 0  SURVIVA L RA TE OF CALLITRICHIDAE B ORN IN WORLD 
ZOOS DURING 1 9 7 0  AND 1 97 1  

Infant No . Zoo s Maximum No . B irths  
Survival No . with Surviving at  

Specie s (Percent) B irth s  B ir th s  1 Zoo in 1 Year 

Leontopithecus ro salia 46 1 5 1 2 0  5 San Die go , U . S .  A .  
Callithrix ja c chu s 58 7 6  1 7  6 Rio de Janeiro , B razil 
Saguinu s oedipu s 68 1 0 6 2 0  4 London, ZSL G . B .  
1 5  specie s of 60 441 5 5  6 Inuyama , Japan 

Callitr ichida e ( C ebuella pygmaea ) 

SOURC E: Data from Luca s and Duplaix - Hall ( 1 97 2 ) ;  Duplaix - Hall ( 1 97 3 ) .  
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percent lo s s  during the fi r s t  30 days  fo r hand - r ea r ed or  mothe r - r ea r ed 
infants ,  and an annual hold ing lo s s  of 8 pe rcent ( L. G .  Wolfe , per sonal 
communication , 1 974) . 

The diffe renc e s  b etween ob s e rved a nd expected production a r e  compa r ed 
in Table Z l . The net yield from the idealized production c ente r s  of wild 
caught breede r s  have ove r e s timated the obtainable yield by 46  perc ent 
( 1 60 v s .  8 6 )  ba sed upon pr e s ent manag ement method s .  Under the same 
s et s  of a s sumptions the food c o s ts p e r  yearling produced a r e  s omewhat 
higher fo r rhe sus macaque s ( $640 ) than fo r marmo s ets  ( $560 , Table Z l  ) .  
Additional savings in breeding ma rmo s et s  should b e  r ealized from lower 
costs  fo r equipment a nd s pac e .  

The calculation s  fo r Table Z l  a r e  ba s ed upon Z O O  e stablished b r e ede r s .  
The Rush- Pre sbyte rian fa cility ha s experienc ed a Z O - percent lo s s  during 
3 mon th s  of quarantine . If ther e  we r e  no harve s ting ,  it would take 4 yea r s 
at ob s e rved survival rate s to produce 1 6  F2 progeny and to double the in 
ventory of 1 48 imports surviving qua rantine . It would take at  lea s t  5 year s  
to double the colony size above the o riginal Z O O  impor ted animals . 

Planned and Propo s ed Production Cente r s  

A numbe r  of primate b r e eding colonie s have b een e stablished in r e c ent year s ,  
but mos t  have been funded to provide animals  fo r the inte rnal need s of the 
funding organization, specifically intramural NIH and the primate cente r s .  
Table ZZ  summarize s the la rge production c ente r s  that a r e  cur rently funded .  
Current invento rie s o f  adult b reede r s  a r e  proje cted t o  inc r ea s e  over the 
next 5 yea r s  from 5 ,  800 to 9 ,  50 0 .  The nuclea r b r eeding s to ck at pr imate 
center s and s eve ral other ins titutions have b e en de s c ribed by Goodwin ( 1 97 Z )  
and Neurauter and Goodwin ( 1 97Z ) .  The need fo r continued expan s io n  of 
b r eeding effo rts  ha s been s tre s s ed by Goodwin ( 1 974) . One comme r c ia l  
fr ee - ranging colony ha s b e en s ta rted fo r bre eding rhe sus macaque s on a n  
island in the Flo rida Key s  by Cha rle s River B r eeding Lab s ,  Inc . Comme r 
cial production c ente r s  fo r compound b r eeding a r e  b e ing planned b y  Ea rth 
Sc ience Products , Inc .  in Hawaii and South American Pr imate s in B razil 
and Pe ru , in addition to the commer c ial c ente r s  already funded in the 
United State s ( Table Z Z ) . The development of a p rimate c enter in I s rael 
ha s also been propo s ed ,  although the o r ig inal proj e ctions were ba s ed upon 
the a s sumption that the c ente r  could s e rve a s  a conditioning fa cility for 
continuous ly available wild prima te s ,  rather than a s  a production c ente r 
(Gold smith and Moo r - Jankowski ,  1 97Zd) . 

Cost  e stimate s made in 1 97 1  (excluding profits ) fo r produc tion cente r s  
have been summa rized b y  Hobb s ( 1 974)  fo r c olonie s in the United Kingdom. 
He sugg e s ts that a yearling macaque could b e  bred fo r $ZZ 5 - $Z 60 ,  a young 
ma rmos et for $8 5 - $9 0 ,  and a squir rel monkey fo r $ 1 7 0 .  E s timate s de r ived 
fr om 1 9 7 1  c o s t s  at the National Pr imate Centr e  at Tigoni, Kenya , suggest  
a 6 -month old ve rvet would not exceed $6 8 .  Elliott ( 1 97Z ) e stimated that a 
ma caque could be  rais ed in outdoor compounds in Singapo re fo r $6 6  each in 
1 97 1 . Howeve r ,  the difficultie s  in controlling ins e ct and avian -borne 
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TAB LE 2 1  OBSERVED PRODUC TION OF MARMOSETS IN 
BREEDING COLONIES 

Ob s e rved rate s include:  90% birth rate (a s sumed fo r 1 0  yr/female ) 
1 .  92 infants /birth 
39"/o infant lo s s  until one yea r  of age 
equal birth and death rate s fo r each s ex 

Category 

No breede r s  

Gros s annual production 

Infant s  surviving to 1 yr 
Replacement holding fo r 

2 yr s  
Net yield (held fo r sale 

at 1 yr )  

T OTAL 

Colony Compo sition Ob s e rved 
F emale Male lnvento ry 

1 0 0 

8 6 . 5 

53  

1 0  

43 

1 0 0 

86 . 5 

53  

1 0  

43 

2 0 0  

40 

8 6 

3 2 6  

No . 
Annual Net Yield Produc ed 

Cost  ( $ ) /  
Yearling* 

Ob served annual net yield/ 1 00 female s (invento ry 32 6 )  

Expe c ted annual net  yield/ 1 0 0 female s in idealiz ed 
production colony of wild - caught b reede r s  a s suming 80% 
reproductive rate , 1 00% twinning, ne gligible infant lo s s e s  

8 6  692  

( invento ry 3 6 0 )  1 6 0 4 1 1 

Expec ted annual net  yield/ 1 0 0 female s  in s elf- sustaining 
colony with 80% reproduc tion , 1 O% breeder r epla c ement, 
and 1 5% infant lo s s  ( inventory 3 5 6 )  1 1 6 5 6 0  

SOURC E :  Data ba s ed o n  colony at  Rush - Pr e sbyterian -St.  Luke ' s Medical 
Cente r ,  Chicago , Illinois ;  L. G.  Wolfe , pe r sonal communication, 
1 974.  

*Ba sed on $ . 50 / day/ animal x 3 6 5  days x invento ry/ yea rling s produc ed.  
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TAB LE 2 2  PUB LIC HEAL TH SERVICE SUPPORTED DOMESTIC PRODUC TION 
OF PRIMA TES 

Curr ent Status 
Funding Adult Invento ry, 

Propo s ed No . 

Contractor  and Lo cation 

Rhe su s Macaque s 
Timed Pregnancy 
VRB , B ethe sda ,  MD 
VRB - NINDS , B e the sda ,  MD 
Gulf South Re s ea rch In st . , 
New Ib e ria , LA 

NICHD, Bethe sda ,  MD 

Production Colonie s 
VRB Cente r ,  Pe rrine , F L  
U .  Pue rto Rico ( C PRC) , 
La Pargue ra , PR 

U .  Pue rto Rico ( C PRC ) ,  
La Pa rgue ra , PR 

Regional Primate C ente r s  (RPRC ' s )  
Califo rnia RPRC , Davi s ,  CA 
Delta RPRC , Covington, LA 
CDC , Atlanta , GA 
Gulf South Re sea rch In st . ,  
New Ib e ria , LA 

Agency Mid - 1 974  

NIH - DRS 1 60 
NIH - DRS 40 
NIH - DRS 1 0 0 

NIH - NICH D  5 0  

NIH- DRS 
NIH - NINDS 

F DA - B OB 

3 50 
1 60 

6 0 0  

NIH - DRR 1 ,  1 50 
NIH - NICHD 2 50 
F DA - B OB 1 0 0  
CDC 1 50 
NIH - DRS 1 00 

NIH - DRS 
NIH - DRR 
NIH - DRR 

Hazelton Corp. , He rndon , VA 
Hazelton Corp.  , Edinburgh ,  TN 
B ionetic s Corp. , Yama s see ,  SC 
Cha rle s Rive r Corp. , Key Loi s ,  
Re search Funding Propo sal 

F L  NIH- DRR 
NIH - NIDR 

2 2 5  
1 40 
1 1 0  
6 0 0  

0 

RHESUS NIH in stitute contracts 
SUB TO TA LS Other agencie s (BOB , CDC ) 

Regional Pr imate Cente r s  

Othe r  Macague s 
Wa shington R PRC,  Seattle , WA NIH - DRR 
RPRC ' s NIH - DRR 
RPRC ' s NIH - DRR 
Califo rnia RPR C ,  Davis , CA NIH - DRR 
Wi s cons in RPRC , La r edo , TX site NIH - DRR 

Baboons 
RPRC ' s  NIH -DRR 
Wa shington RPR C ,  Seattle , WA NIH - VRB 

2 , 2 8 5  
8 5 0  

1 ,  1 50 
4, 2 8 5  

6 50 pigtail 
1 2 0 long - tailed 
1 60 stumptail 
1 1 5  bonnet 

8 6  Japane se 

1 5  
9 

(fo r NICHD ) 
Southwe st Fdn. R e s ea rch and NIH - VRB 2 0  
Education , San Antonio , TX (fo r NICHD) 

LEMSIP, Ste rling F o r e st ,  NY NIH - VRB 1 0  
(fo r NIC HD )  

B re ede r s  
by 1 97 9  

1 60 
40 

1 0 0 

50 

3 5 0  

6 , 8 6 0  
7 0 0  
1 60  

1 , 0 0 0  

1 , 1 5 0 
3 0 0  

1 , 0 0 0  
3 0 0  
3 50 

3 50 
500  
40 0 
600  

50  

3 , 7 6 0  
2 , 3 0 0  
1 ,  1 50 
7 , 2 1 0 

1 ,  1 3 1 
6 50 
1 2 0 
1 6 0 
1 1 5  

8 6  

88  
38  

9 

3 1  

1 0  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

N o n h u m a n  P r i m a t e s :  U s a g e  a n d  A v a i l a b i l i t y  f o r  B i o m e d i c a l  P r o g r a m s
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 8 7 6 5

http://www.nap.edu/catalog.php?record_id=18765


57 

TAB LE 2 2  ( continued) 

Current Status 
Adult Invento ry, 

Mid - 1 97 4  

Pr opo s ed No . 

Contracto r and Lo cation 
Funding 
Agency 

B re ede r s  
by 1 97 9 

Pata s Monkeys 
Meloy Lab s ,  Springfield ,  VA 

Chimpanzee s 
Y e rke s  & Delta RPRC ' s 
LEMSIP, Ste rling F o r e st ,  N Y  
Albany Medical Cente r ,  Hollomon 
AFB fac ility, Alamogardo , NM 

New World Monkeys 
VRB C ente r ,  Pe rrine, F L  
NIMH, B ethe sda ,  MD 
Delta RPRC,  Covington,  LA 
Delta R PR C ,  Covington,  LA 

Pro s imians 

NIH - NCI , 
NINDS 

NIH - NHLI 
NIH - NHLI 
NIH - NIAID, 
F DA - B OB , 

0 

1 0  
0 

40 
CDC 

NIH - VRB 5 0  squi r rel 
HEW - NIMH 1 0 0 squi rrel 
NIH - DRR 6 0  squirrel  
NIH - NIAID , 3 0  ( Saguinu s 
F DA - B OB ,  CDC mystax 

1 2 0 

2 7  
1 0 0 

50  

1 0 0 
1 0  

1 5 5 
3 0 0  

Oregon RPRC , B eave rton, OR NIH- DRR 7 4  (Galago 7 4  

Oregon RPR C ,  B eave rton, OR 
Oregon RPRC , B eaverton, OR 

NIH - DRR 
NIH - DRR 

O THER SPECIES 
SUB TO TALS 

TOTAL 

NIH in stitute contrac ts 
Other agenc ie s (B OB ,  CDC , 
HEW )  

Regional Primate C e nte r s  

- C ente r fo r Di s ea s e  Control 

c ra s s icaudatus ) 
3 8  Lemur fulvus 3 8  
2 0  L .  catta 2 0  

--

3 0  4 1 1 
1 0 0 1 0  

1 , 3 8 7  1 2 7 9 2  
1 , 5 1 7 2 , 2 1 3 

5 , 844 9 , 4 6 5  

- Ca ribbean Primate Re s ea rch C ente r 
- Food and Drug Admini s tration,  Bureau of B iologic s 

1 2 0  

1 7 7 

5 6 5  

1 3 2 

CDC 
CPRC 
FDA - B OB 
LEMSIP 
NIH 

- Labo rato ry of Expe rimental Medic ine and Surge ry in Primate s 

DRR 
DRS 
NCI 
NHLI 
NIAID 
NICHD 
NIDR 
NINDS 
VRB 

NIMH 

RPRC 

- National In stitute s of Health 
- Divi s ion of Re s earch Re sour c e s  
- Divi s ion of R e s earch Se rvic e s  
- National Cance r Institute 
- National Hea rt and Lung In s titute 
- National  Ins titute of Alle rgy and Infe ctiou s Dis ea s e s 
- National In stitute fo r Child Health and Human Development 
- National In stitute of Dental Re s ea rch 
- National In stitute fo r Neurolo gical Dis ea s e s  and Stroke 
- Vete rinary Re s ourc e s  B ranch 

- National  In stitute of Mental Health , Department of Health, 
Edu cation , and Welfare 

- Regional Primate Re sea r ch Cente r 
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dis ea s e s  i s  c ited a s  one di sadvantage of outdoor compounds (Hobb s ,  1 9 74) . 
The se  1 9 7 1  e stimate s a re con s ide rably lower than the cur rent e stimate s  
between $2 50  and $500  fo r primate s raised at  the propo s ed Hawaiian 
fa cility of Ea rth S cience s Produc ts , In c . , and more than $500 in mo st  
U . S .  fa c ilitie s .  Mo s t  fa cilitie s in  the United State s a s sume a holdin g 
cha rge of at lea st one dollar per day fo r each animal .  

Po rte r (pe r s onal communication , 1 974)  of South Ame r ican Primate s 
ha s e stimated a production volume of 4 ,  0 00 - 5 , 0 0 0  platyr rhine s pe r year 
in fac ilitie s to be  built in Pe ru and Ma nau s ,  B razil ,  with co sts  fo r captive 
bred animal s to b e  in the range of $ 1 00 - $1 50 a s  a r e  current fo r wild 
trapped animal s .  During the initial pha s e s  of development of the se facilitie s 
and selecting b reeding s tock, he expe cts to condition and provide about 
400 pe r month fo r r e s earch.  After 5 yea r s  Peru ha s indicated that all 
expo rted primate s will have to b e  captive b r ed .  Plans  fo r Manau s include 
breeding monkeys in cage s ra the r than on i sland s .  The monkeys a r e  
expe cted t o  cost  twic e a s  much but als o  be  f r e e  o f  tropical dis ea s e s .  

Cons iderable skepticism ha s been voiced conce rning the s incerity of 
b re eding effo rts s inc e the r e  a re example s of di s continued or poo rly 
managed colonie s .  Carpenter ( 1 972 ) ha s documented the spo radic histo ry 
of the free - ranging rhe sus macaque colony r elea sed on Cayo Santiago I s land 
in Puerto Rico . Thi s colony ha s been managed s ince its e stabli shment 
in 1 9 3 9  fo r s eve ral diffe rent purpo s e s  ranging from s tudie s on so cial 
behavior to production of expe rimental animal s .  The colony wa s not 
continuou sly provisioned fo r nea rly 1 0  yea r s  afte r the se cond Wo rld Wa r ,  
and the population de clined from around 6 0 0  to 1 50 i n  1 9 5 6 ,  although half 
of the initial number were  probably trapped and sold .  

A second example i s  a fre e - ranging colony o f  squir r el monkeys e stab 
li shed on Isla de Santa Sofia II,  in Leti c ia ,  Colombia, and ha s been 
de sc ribed by T salicki s  ( 1 97 2 ) . T salicki s  r elea s ed 5 ,  690  monkeys onto the 
400 -he cta re is land between 1 9 67  and 1 97 0  and e stimated that the population 
should reach 2 0 ,  698  by 1 97 1  if there  were  an SO - pe rc ent b irth rate a nd no 
mo rtality. After  censu s ing the i s land in 1 97 2 ,  Bailey et al . ( 1 974)  e sti -
mated that the population wa s unde r 1 ,  000  animals . 

- -

De spite his to rical problems with the tran splanted ma caque s on Pue rto 
Ric o ,  the populations have provided info rmation u seful fo r manag ement .  
The net  annual inc rea s e  at Ca yo Santiago Island ha s b e en 1 6  pe rcent; that  at  
La Pa rguera , 1 3  pe r c ent ( D rickame r ,  1 97 4 ) .  B e caus e the data from the s e  
colonie s have been a c cumulated o n  known animal s fo r over 1 0  yea r s ,  they 
a re more a c curate than e stimate s of  the potential ha rve st  of ve rvets on St . 
Kitts (McGuir e ,  1 974) . A harve s t  of 1 0 - 40 percent may b e  de rived from 
Mc Guire ' s e stimate of 2 ,  0 0 0  animals killed fo r bountie s from a population 
e stimated to be between 5 ,  000  and 2 0 ,  0 0 0 . The life table s obta in ed fo r 
provi s ioned populations diffe r from tho s e  ob tained from natural population s .  
In the toque ma caque , higher death rate s offset  birth rate s and lead to stable 
populations (Dittu s ,  1 974) . 

Discu s s ion of Primate T rade and B reeding 

Re sea rch Use of Primate s 

One way of diffe rentiating r e s earch demand fo r spe c ie s i s  p res ented in 
Table 1 1 .  Both marmo s et s  and night monkeys may be  conside red a s  
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" spec ial use"  s pe c ie s at  the p r e s ent time be cau se mo re than 8 0  p e rc ent 
of the animal s of the s e  spe cie s a re u sed in a s ingle re sea rch cate go ry - - that 
related to spec ific di s ea s e s . This  patte rn contra sts  to the " gene ral use"  
spec ie s such a s  the rhe su s macaque and the squirrel monkey , which a r e  
utilized i n  each o f  the r e s ea rch cate go rie s .  The r ele vance of this s e pa 
ration fo r the s ele ction of spe c ie s to b e  b red in captivity i s  the trend in u s e  
that the patte rn refle cts . Demand fo r a s pe c ie s that i s  found t o  b e  u s eful 
in ba s ic re s earch into a pa rticular disea s e  inc r ea s e s  from s everal di s c i 
pline s a s  ba s eline data o n  the s pe c ie s accumulate ove r s eve ral yea r s .  A s  
drug s o r  va c c ine s a r e  developed fo r a dis ea s e ,  the propo rtional demand 
fo r that specie s shift s to the a rea of pharma colo gy and toxicolo gy . If the 
level of  demand fo r marmo sets  and night monkeys to  te st  the safe ty of  
canc e r  drug s and mala rial vac c ine s para llels the demand fo r rhe su s 
ma caque s and ve rvet monkeys in the ea rlie r wo rk with polio , then the 
demand fo r the s e  New World spe cie s will inc rea se sub stantially. Othe r 
spe cie s a r e  s o  poo rly known and so  unava ilable that no demand currently 
exists  fo r them; howeve r ,  the numb e r  of c itings fo r capuchin s ,  tree shrew s ,  
and pata s monkeys that were noted fo r wo rk in infe cti ous di s ea se s  and 
neopla sms i s  indicative of potential demand . Even though each of the s e  
spe c ie s compri s e s  le s s  than 1 percent o f  the li s ted demand , i t  may b e  
a s sumed that th e i r  u sage would r i s e  with availability. The belief that 
supply c reate s demand ha s b e en sha red by many inve stigato r s ,  the impo r 
tant fa cto r b e ing the r eliab ility o f  a captive -bred supply that i s  sufficiently 
la rge to re s pond to r e sea r ch demands (Hobb s ,  1 97 4 ) .  

Recent editions of B owke r ' s Medical Books in P rint confi rm the recent 
explo sion of wo rk in neurophy siolo gy and the diver sification in specie s 
examin ed.  Prio r to 1 96 8  the rhe sus macaque , squi rrel mo nkey, and chim 
panzee w e re subj ects  of brain -mapping studie s .  By 1 97 0 , ste reotaxic 
atla s e s had been publi shed on s even mo re specie s of primate s - - the baboon , 
capuchin , long - ta iled macaque , pigtail ma caque , Japane se  ma caque , 
common ma rmo s et ( Callithrix ja c chu s ) , and tree shrew. With a de s c r iption 
of 1 0  primate s pe c ie s and 1 0  other labo rato ry animals  (dog , cat, rat, 
Citellu s s p .  , mou s e ,  guinea pig ,  hams te r ,  rabbit ,  pigeon, and mallard) 
to cho o s e  fr om , thi s r e s ea r ch area exemplifie s the need fo r evaluation 
and review befo re spe cie s li sts  a re magnified without direction. 

1 he expanding volume of publications that de s c rib e s tudie s us ing 
monkeys ha s fr equently been con s idered an indication of the inc rea sing 
need fo r p rimate s in re sea rch. Howeve r ,  there  are s e r iou s sho rtcomings  
in much of the medical lite rature that  r e sult from a la ck of attention to 
defining experimental variable s .  Seve ral studie s la ck a s tatement o n  the 
numbe r  of animal s u s ed ,  s ex ,  o r  weight c la s s  (a s an e stimate of age ) ,  
and do not d e s c ribe diet and hou s ing conditio n s .  Thi s la ck o f  sophis tication 
in de s c ribing the animal mode l c ontra sts  g r eatly with the awa rene s s  and 
control of environmenta l  variable s in wo rk with other  specie s (Maga lha e s ,  
1 974) . St . Cla ir e t  al . ( 1 9 6 7 )  conducted one of the few s tudie s that 
cor related a phys iolo gical variable in monkeys ,  blood chole ste rol level s ,  
with the type of caging and the time s ince capture . Many o r ig inal pape r s 
still r efe r to "the monkey" o r  "the marmo set" without giving an ac curate 
identification of the s pe c ie s u s ed (Her shkovitz ,  1 9 6 5a ,  1 9 6 5b ) .  Thorington 
( 1 97 l b )  ha s also  s tr e s sed the need fo r prope r identification and vouche r 
spe cimen s of p rimate s used  in vi ral r e s ea rch.  Medical j ournals are fa r 
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behind journals of primatology in us ing s c ientific nomenclature  fo r experi
mental primate s a s  can b e  s een by a perusal of  the title s cited in  the 
Wa shington Primate Cente r ' s " Current Primate Refe rence s .  1 1  The addition 
of s pe cific identifications in title s would reduce co sts  and time in biblio 
g raphic indexing and could b e  implemente d e a s ily by revised  e ditorial 
polic ie s and consc ientiou s  peer r eview s .  

A second notic eable sho rtc oming i s  the magnification in the lite rature 
citations of  s in gle -occur rence  o r  ra re ob s e rvatio n s . Thi s  practi c e  is  par 
ti cula rly unfo rtunate when the ob s e rvation i s  made in an endange r ed specie s 
with a limited no rmal gene pool.  Example s include ob se rvations of mon 
goli sm (Mc Clure , 1 97 2 )  and kuru in chimpanzee s ( Gajdusek and Alpe r s ,  
1 97 0 ,  c ited in Moor - Jankow ski and Gold smith, 1 97 2 ) .  The s e  c itation s  have 
been added to the compilation of animal models of human di s ea s e s  pr epared 
by the A rmed F o r c e s  In stitute of Pathology. The impo rtanc e of the fir st 
demon stration of a slow neurotropic virus of human o rigin (kuru) in prima te s  
i s  widely re cognized.  However , through the proce s s  of r epetition and 
extraction of  citation s c ove ring a single s pecie s choic e ,  c e rtain animal 
models  be come ove rempha s iz ed to the negle ct of pote ntially mo re appro 
priate one s .  Ma r sh ( 1 9 7 2 )  i s  one of the few author s  s ele cted in such compi 
lations who compare s a cla s s  of r elate d  disea se s and su s c e ptible animal 
models . If kuru r e s emble s tran smis s ible mink encephalopathy, s c rapie ,  
and Creutzfeldt - Jakob disea se , the range of potential animal models fo r 
at lea st one of the s e  dis ea s e s  that c ould be sub s tituted fo r chimpanze e s  
and gibbons i n  studie s of s low virus e s  include s  squirrel monkeys , s tumptail 
and rhe su s macaque s ,  hamste r s ,  mic e ,  m ink, rac coon s , striped skunks , 
and goat s . 

The Primate Trade 

The amount of primate u s e  ha s b een influenced by the r elative co sts  of other 
expe rimental animal s ,  maintenanc e ,  and a cquis ition c o s ts .  The lower 
charge s noted at NIH fo r primate s r elative to  labo rato ry -bred do g s  have 
undoubtedly encouraged the re search u se of primate s ove r the pa st  s everal 
yea r s  fo r e conomic reasons  alone . B e cau s e  qua rantine nearly double s the 
initial pric e of primate s ,  s ome inve s tigato r s  have que stioned the need fo r 
a long qua rantine period. 

P r e s sur e s  from profe s s ional o rganizatio ns and gove rnment re gulations 
have conve rged in attempting to cor rect abus e s  of the pa st  commercial t rade 
in primate s .  The Jo int Pr imate Spe ciali st Group of the Inte rnational  
Union fo r the Con s e rvation of Na ture and Natural Re sour c e s  and the Inte r 
national Primatolo gical So cie ty s tated in a 1 97 3  re solution that pr imate s 
have been unde rvalued a s  a national re source  by mo st countrie s .  The 
o rganization r e commend s that gove rnments in the source countrie s should 
not only re strict expo rts of wild primate s but should al so tax expo rts if 
ne c e s sary to cons erve natural populations of labo rato ry primate s and to 
encourag e the development of self - su sta ining breeding colonie s .  

One of the s e rvic e s  of commer c ial supplie r s  appea r s  to have been that 
of ab s o rbing the holding co sts  of s eve ral month s b etween the pe riod of dry 
s ea son trapping and peak demand . For example , only 2 of  the 6 high impo rt 
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month s fo r primate s from Peru c o r r e s pond to the high month s of avail 
ability in that country. It seems probable that the la rge primate trade 
volume in the pa st  several year s , c ontributed to , in part,  by the pet trade , 
has buffe red r e s earche r s  from the s ea s onal effe cts  of availability of wild 
caught animals .  A s  the volume of expo rt s i s  re stricted by any pa rti cular 
country, r e s ea rche r s  will have to ab so rb the s e  holding c o s ts o r  expe rienc e 
s eve ral months of unavailability annually fo r the s e  specie s .  

Wheneve r animal s a re captured through s pe c ial trapping expedition s ,  
the re i s  the added advantage that they a re obta ined from known lo calitie s . 
Special c ollections permit comparative s tudi e s into th e variability within 
spe c ie s and the extrapolation of re sults that previously ha s been impo s s ible . 
A smalle r s ample s ize  needed fo r s tati s tical s ignificanc e of re sults can 
als o  be expe cted from the u s e  of mo re homogeneou s  g roups of expe r i 

mental animals .  Con s e rvation obje ctive s have b een gained through the 
reduction in lo s s e s  during capture and shipping of s emi - te r r e s trial s pe c ie s .  
It i s  important that a s imila r effo rt b e  directed towa rd the captur e of 
arboreal spe c ie s .  Additional innovations a re ne c e s sa ry to curtail lo s s e s  
pre sently oc curing in marginal and unde rfinanc ed holding fa cil itie s which 
compound the problems of infe ctious di s ea s e s ,  nutritional defic ie ncy, and 
c rowding s tre s s e s .  

Lo s s e s  r e sulting from unsystematic collecting method s have b e e n  
e stimated b y  s ome t o  be a s  high a s  S O  percent of th e  numbe r s  captured.  
If the pur cha s e  pric e s  of primate s mus t  c ove r a lo s s  rate of SO pe rc ent ,  
the e c onomic advanta ge s r e sulting from r educing lo s s e s  and the number s 
of treatments during quarantine should offset  the in c r ea s ed co sts  of s pe c ific 
expeditions .  B iomedical r e sea r che r s  have been g ene rally so spe c ialized 
that they have not info rmed them s elve s  about the degree of poaching and 
illic it trade they have supported inadve rtently through providing a demand 
fo r r e search animal s .  Gove rnment offic ials in the expo rting c ountr ie s 
could be expe cted to be  coope rative towa rds a n  expedition method of 
trapping s ince the le gitimacy of the r e sea rch u s e r , the a c c eptability of 
the trapping s ite s ,  and adhe rence to the trap ping and expo rt  regulations 
could be monito red mo re r eadily . Permit quota s and c e rtificate s of need 
channeled through comme r c ial expo rte r s  rep r e s ent an indi rect  approxi
mation of the expedition method financed directly by the u se r s . 

Captive B r e eding 

It is clear  from the data pr e s ented that breeding wa s funded in the pa st 
prima rily fo r r e s ea r ch on facets  of reproduc tion and mo st of the repro 

duction s e rved expe rimental purpo s e s  rather than replac ement. The s e  
prioritie s fo r re stric tions o n  b reeding w e r e  ju s tified e conomically i n  the 
pa s t  while imports  were available and inexpens ive , but they have ma in
ta ined the dependency of re s earche r s  upon w ild - caught monkeys up to 
the pre sent time . The fea s ib ility of multig ene ratio na l  b re·eding fo r many 
spe c ie s ha s been shown by the dete rm ination of s eve ral inve stigato r s  who 
have b red p r imate s in s pite of ne gligible funding fo r this purpo s e . Howeve r , 
the r e sults of captive breeding ( illustrated by ma rmo sets ) sugge s t  that 
bas ic studie s of hu sb and ry are needed b efo re  s e lf- perpetuating br eeding 
colonie s can be come productive on a la rge s cale . 
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Cadigan and Lim ( 1 97 5 ) have r ecommended ma naging multiple specie s  
under natural conditions since syrnpatric fo rms mainta in s patial s tratification 
and diffe rent activity patterns . Free - ranging c olonie s may offe r s izable 
saving s in labo r and ma intenance costs  while providing a net annual g rowth 
va rying betwee� 1 3  and 1 6  percent. Howeve r ,  s inc e animals in fr ee - ranging 
colonie s r equire  continuous provisioning and monitor ing,  the planning and 
financ ing of additional c olo nie s  will have to b e  la rge enough in s cope to car ry 
them from their inception to s elf - suppor ting levels of production. Without 
long -term financing for futur e  c olonies ,  the que stion of whether produc tion 
colonie s c ould b ecome a s c reen for expo rting primate s will continue to 
b e  raised.  

Ecological Considerations of Primate Populations 

Relatively little info rmation is  available on the status of wild primate popu 
lations  becau s e  biomedical funds have b een primarily directed to r e s ea r ch 
on health problems of national conc ern,  and have not b een s o  r eadily avail
able for s tudie s r elated to population dynamic s of wild - caught r e s ea r ch 
animals . Thus , the acquis ition of larg e numb e r s of primate s fo r biomed
ical  prog ram s  ha s not coincided with a program of monitoring the impact 
of the commerc ial trade on trapped populations . The r e cent curtailment of 
primate exports  by c ountri e s  having a commerc ial trade and a developing 
intere st  in a sustained harve s t  of primate populations  rais e s  s everal que s 
tions : ( 1 ) What is the population siz e of diffe r ent primate s pecie s  in the 
wild , (2 ) what are  the trends within the s e  populations , ( 3 )  what doe s  the 
area of national r e s e rve s indicate about the s iz e  and dive r s ity of primate 
populations  that will receive long - te rm prote ction, and (4 )  what a r e  the 
pro s pects  for wild populations? 

Population Den sitie s 

E stimate s of populations were lo cated for only 1 6  named fo rms . The majo rity 
of the s e  e s timate s can b e  found in the Red Data Book of thr eatened and 
endange r ed fo rms (IUCN,  1 97 2 )  ( s ee Table 2 3 ) . Exc ept fo r thr eatened spe c ie s  
with very r e s tricted dis tributions ,  only two regional o r  na tional population 
e stimate s are  ava ilable that have been extrapolated from study populations 
by autho r s  familia r with lo cal habitats . The s e  studie s  illus trate the value 
of applying demographic methods in e s timating populatio ns over 1 0 0 , 0 0 0 . 
Southwick et al . ( 1 97 0 )  e stimated that rhe sus macaqu e s  numb e r  a half million 
in Utta r Prade sh; Chive r s  et al . (In pr e s s )  e stimated that the r e  may b e  
a quarter m illion gibbons o n  the Malayan peninsula . 

Wolfhe im (In pr epa ration) ha s itemiz ed field s tudie s  and identified tr ends 
fo r many pr imate s based upon a recent survey of the lite rature and field inve s 
tigations . Mo st  curr ent e s timate s mus t  b e  r e ga rded a s  e cological dens ity 
e s timate s (e stimate s ba s ed upon usable habitat) but a few a r e  mo r e  properly 
con s idered a s  c rude den sity e s timate s (ove rall o r  geographical e stimate s ) .  
Dens ity e s timate s a r e  of limited value when author s  do not r epor t  the total 
a rea and numbe r  of animal s from which the e stimate s were de rived. This 
prevent s the reader from identifying the type of dens ity e stimate when com
paring spec ie s  and study s ite s . 
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Sele c ted population dens itie s for s eve ral s pe c ie s  are  g iven in  Table 24 
and 25 fo r New World and Old World s pe c ie s ,  r e spectively. The s e  e stimate s 
provide example s of populatio n dens itie s which might b e  con s ide r ed common 
in rep r e s entative habitats under normal e cologi cal cir cumstance s .  Average 
population den s itie s are almo s t  impo s s ible to calculate s inc e they va ry con s id 
erably in diffe r ent habitats and regio ns . Maximum dens itie s have the advantage 
of indicating potential populations in area s  of mo st  favo rable habitat.  Howeve r ,  
maximum den s itie s a r e  often exceptional cas e s  s ince e s timate s o f  s everal 
author s  cluster at much lower value s .  The highe r dens ity e s timate s  noted fo r 
provis ioned macaque s in c ity parks ( Southwick, 1 9 6 l a ; Neville , 1 9 6 8 ;  Southwic k  
and Cadigan , 1 972 ) and temple a rea s and fo r howle r s  i n  r emnant fo r e st s  in 
expanding ag ricultural a rea s (B aldwin and Baldw in ,  1 97 2 )  have not b een in 
cluded although it is  recogniz ed that managed primate s can b e  mainta ined at 
much higher dens itie s than oc cur naturally. Diffe renc e s  in autho r s '  c ensus 
te chnique s ,  actual car rying capa c itie s ,  and prote c tion from exploitation that 
have contributed to the high den s ity e s timate fo r squirrel monkeys have 
not b e en evaluated . Tho s e  primate s with the lowe s t  maximum dens itie s 
inc lude the la rge -bodied ape s and savanna s pec ie s ,  such a s  pata s  monkeys . 

Trend s 

De clining tr ends in rhesus macaque s a nd ve rvets a r e  well documented.  
The s e  include a 7 5 - percent de cline in unprote cted populations of rhe sus 
ma caque s in the Aliga rh di str ic t  of India ove r the la st  1 5  yea r s  and an e s ti 
mated 9 0  - pe r c ent decline ove r  the la st 2 0  yea r s  (Southwick and Siddiqi, In 
pre s s ) .  A 3 3 - pe r c ent de cline in vervet populations within s ix yea r s  betwe en 
1 964 and 1 96 9  o c curred in Ma sai -Ambo s eli Game Re s e rve (Struh sake r ,  
1 97 3 ) . The de cline in vervet numbe r s  may have r e sulted from chang e s  
in the wate r table o r  the lo s s  o f  food tr e e s  de s troyed b y  competing e lephants 
o r  live stock. Recent surveys ha ve shown that market hunting fo r meat i s  
a s e rious drain on pr imate populations in Colombia and Pe ru. This  exploi
tation ha s reduced primate s by 9 0  perc ent in  s ome a r ea s  and the problem 
of hunting fo r local c onsumption has been exaggerated by the practic e of 
supplying petroleum survey teams with wild meat (Ne ville  and Ca s tro , In 
preparation) .  

Le s s  quantitative e s timate s a re available fo r de s c ribing tr end s i n  other 
s pecie s .  Gene ral population tr end s fo r 1 0  type s of pr imate s u s ed in large 
number s  in biomedical work a r e  summa rized b elow . 

Ma rmo s et, Saguinus spe c ie s  Saguinu s mys tax o ccur s in pa rts of Pe ru 
and B ra z il ,  while �· nigric ollis o c cu r s  in adjac ent a r ea s of Colombia and 
Peru from the Ecuadorian bo rde r to the B razilian borde r .  The mo r e  wide 
spread �· fus c icollis with 1 3  named ra c e s  extends through pa rts of Colombia ,  
Ecuado r ,  Bolivia , Pe ru , and B razil .  �· fu s c ic olli s o c cur s u p  to nea rly 
1 ,  40 0 mete r s  in Peru,  a highe r elevation than ha s been noted for s everal 
other s pe c ie s (Grimwood,  1 96 8 ) .  He rnande z and Coo pe r  (In pr e s s ) noted 
that the s e  white - lipped marmo s ets o c c upy s e conda ry fo r e st s  and som e  
prima ry ra info r e s t s  in lowland a rea s of Colombia and survive a round 
a r ea s  of moderate human activity . Ma rmo s et s  generally appea r to do 
well in fo r e s t s  with thick tangle s of vin e s  and unde r sto ry vegetation that 
inc rea s e s  in luxurious ne s s  a round fo r e s t  edge s ,  tr eefall s ,  and streams . 
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TAB LE 23 POPU LA TION ES TIMA TES F OR PRIMA TE SPECIES 

Specie s 

Latin Ame rica 

Leontopithe cus ro salia 
L .  r .  ro salia 
L. r .  chysome la s  

-

L. r .  chrysopygus 

B ra chytele s arachnoide s 

A s ia 

Pre sbytis ge e i  

Macaca s ilenu s 

Pongo pygmaeus 

Population 
E s timate s 

7 0 0 - 1 £ 6 0 0  
400 - 6oo 
2 0 0  - 5 0 0  
1 0 0 - 500  

3 , 0 0 0  

5 50 

1 , 0 0 0  

4£ 450  - 1 2 , 2 0 0  
1 ,  000  - 4, 5 0 0  
1 ,  0 0 0  - 4 , 0 0 0  
2 ,  0 0 0  - 3 , 0 0 0  

4 5 0 - . 7 0 0  

Hyloba te s synda ctylus 3 0 , 0 0 0  + 5 ,  0 00 
Macaca fu s cata 2 2 ,  0 00 :- 3 4 ,  0 0 0  

Hylobate s  la r 
Macaca mulatta 

Africa 

Corobu s badius kir kii 
Propithe cus diadema 
pe r r ieri  

2 0 5 , 0 00 - 2 5 5 , 500  
5 0 0 , 000  

Pres ent, no 
population 
e s timate s 

1 44 - 2 0 0  

500  
Go rilla gorilla b e r ingei  1 , 0 00 

Cerco cebus gale ritu s  
· gale ritus  1 ,  500  - 2 , 7 0 0  
Colobus badius 
rufomitratus  1 , 9 0 0  

Country 

B razil 

B ra zil 

A s s am -Bhutan 
borde r ,  1 9 64 

India 

Indone s ia -Sumatra 
- Kalimantan (B orneo ) 

Malays ia - Sa bah 
- Sa rawak 

Malayan penin sula 
Japan 

Malayan peninsula 
India -Utta r Prade sh 
( ea rlier  e stimate 

1 million) 
Bhutan Afghanis tan 
Burma Banglade sh 
China C e nt. India 
Laos Pakistan 
Nepal Thailand 
Sikkim Vietnam 

Tanzania - Zanzibar 

Madagas c a r  
Rwanda , Uganda , 

Zaire 

Kenya 

Kenya 

Refe r ence 

IU CN, 1 97 2 ;  
Coimbra -Filho 
and Mitte rme ie r ,  
1 97 3  

IU CN, 1 97 2  

IU CN,  1 97 2  

Sugiyama, 1 9 68a 

B a sjarudin, 1 97 1 ; 
Mackinnon , 1 97 1 ; 
Reynold s , 1 9 6 7 ;  
Rij skin, 1 974;  
Schalle r ,  1 9 6 1  

Chiver s ,  In pres s 
Take shita , 1 964 cited 
by Itani,  1 97 5 

Chiver s ,  In pres s 
Southwick et  al . , 
1 97 0  

- -

Southwick et  al . , 
1 96 l b  

- -

IU CN, 1 97 2  

IU CN . 1 97 2  
IU CN,  1 97 2  

IUCN, 1 97 2  

IU CN, 1 9 7 2  
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TAB LE 2 3  ( continued) 

Spe c ie s  

Pan troglodyte s 

Go rilla gor illa 

Population 
E s timate s 

6 S  

Country Refe r ence 

1 4, S SO - l S, 7 SO Tota l  e stimate s of s tud 
ied or  surveyed popu 
lations in S of 1 8  
countr ie s 

Pre s ent , no 
e s timat e s ;  
gene rally 
r epo rted a s  
declining 

CAR C ameroon 
Congo Guinea 
Gabon Ivory C oa s t  
Mali Lib e ria 
Togo Rwanda 
Sudan Sie r ra Leone 
Tanzania 

so Senegal- Niokolo Dupuy, 1 97 0  

1 2 , SOO  

1 , 0 0 0  
2 0 0  

1 ,  000  - 2 ,  000  

Continued 
pre s enc e 
que s tionable 

Koba NP 
Guinea 

(9 0 ,  0 0 0  km ) 
Ghana , to tal 
Studied in Zaire  
- 7 0 - 80 B eni 
- 97  ea s te rn Zaire 

Uganda -Budongo 
Fo re s t  

Bu rundi Nigeria 
Dahomey Upper  Volta 

S, 0 0 0 - l S, 0 0 0  Rwanda , U ganda , 
Z a ire  

40 0 - soo  

Pr e s ent, 
repo rted 
declining 

F ew hundred 

Continued 
pre s enc e 
que s tionable 

2 0 0  
Virunga volcano e s  
Kayonza F o r e s t  
CAR Cameroon 
Gabon Congo - B r .  

Eq.  Guinea 

Nig e r ia 

B ournonville , 1 9 67 

B ooth,  1 9 S 6  
Ko rtlandt, 1 9 62,  
c ited b y  B ournon
ville , 1 9 67 ; Rahm ,  
1 9 67 

Reynold s  and 
Reynolds ,  1 9 6 S  

Schalle r ,  1 9 6 3  

Jone s and Sabate r 
Pi,  1 97 1  

SOURCE : Table adapted from info rmation summarized in IU CN,  1 97 2  fo r s ome popu 
lation e stimate s and in Wolfhe im (In preparation) fo r s pecie s pr e s ence in s e ve ral 
countr ie s .  
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TAB LE 24 SELE C TED POPULATION DENSITIES REPORTED FOR 
NEW WORLD PRIMATES 

Species  
No . individ

ual s / lan2 

CALLITRICHIDS 
Saguinus fus cicollis 

S .  imperator 
S .  oedipus geoffroyi 

CEBIDS 
Atele s panis cus 
Callicebus moloch 
Cebus albifrons 
C .  apella 

Lagothrix lagotricha 

Saimiri  sciureus 

Alouatta palliata 

A .  s eniculus 

8 - 1 6  
1 2  

5 
6 0 

1 2 - 1 5 
2 - 1 4  
2 - 24 
6 - 1 0  
2 - 3 6 

1 5 - 46 
7 

1 2 - 46 
1 9 - 3 1  
1 6 - 84 

1 51 - 52 8  
so  

72 - 1 02 
1 2 - 2 9  

1 5  
6 1 - 1 0 8 

Country 

Peru 
Peru 
Peru 
Panama 

Colombia 
Peru 
Pe ru 
Colombia 
Peru 
Peru 
Peru 
Pe ru 
Colombia 
Peru 
Peru 
Canal Zone 
Canal Zone 
Colombia 
Peru 
Venezuela 

Refe r ence 

F r ee s e ,  In prep.  
Neville and Castro , In prep.  
Freese ,  In prep. 
Dawson, Per s .  comm . , 1 97  5 

Klein and Klein,  In pre s s  
Free s e ,  In prep.  
F r ee s e ,  In prep.  
Klein and Klein,  In pre s s  
F r ee s e ,  In prep .  
Neville and Castro , In prep. 
Free s e ,  In prep .  
Neville and Ca stro , In prep . 
Klein and Klein, In pre s s  
F r ee s e ,  In prep. 
Neville and Ca stro , In prep. 
Ca rpenter ,  1 9 34* 
Chiver s ,  1 9 6 9 *  
Klein and Klein,  In pre s s  
Neville and Ca stro,  In prep. 
Neville , 1 97 2  

NOTE : Density e stimate s  a r e  not based on s tandardized field methodology. 
There is no intention to imply that the s e  densities  prevail throughout the 
range of the specie s .  
*Estimate s  a s  calculated b y  Baldwin and Baldwin, 1 97 2 . 
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TAB LE 25 SELEC TED POPULATION DENSIT IES REPORTED FOR 
OLD WORLD PRIMATES 

Species 
No . individ

uals / km2 

PROSIMIANS 
Galago alleni 
Pe rodicticus potto 
Galago demidovii 

CERCOPITHECINES 
Cercopithecus aethiops 

Erythrocebus pata s 
Macaca fas cicula ris 

M. mulatta (fore st )  

M.  neme strina 

M. sinica 
Papio cynocephalus 

P .  hamadryas 
COLO BINES 
Presbytis cristatus 
P.  entellus 

P. melalophos 

ANTHROPOIDS 
Gorilla gor illa 
Hylobate s agilis 
H.  la r 
H.  Siildactylus 
Pan troglodyte s 

Pongo pygmaeus 

1 4- 2 5  
5 - 28  

32 - 1 1 7  

89  
1 7 - 1 53 

0 .  6 - 1 . 2 
1 1 

33 - 1 43 
3 9  

20 - 57 
1 . 5 

4- 28  
1 00 

4- 1 0  
1 1 

2 

22 - 1 2 0 
3 - 6  

8 5 - 1 3 5  

97 - 1 04 
9 - 5 1 

20 

0 . 5 - 2 . 6 
6 - 1 8  

o .  9 - 1 . 1 
3 

0 .  0 5 - 0 .  5 
0 .  3 - 1 .  5 

0 . 2 
1 
3 

Country 

Gabon 
Gabon 
Gabon 

Uganda 
Kenya 
Uganda 
Malaya 
Sumatra 
India 
India 
Malaya 
Sumatra 
Sri Lanka 
Kenya 
Uganda 
Ethiopia 

Sumatra 
India 
India 

India 
Sumatra 
Malaya 

Zair e ,  Uganda 
Sumatra 
Malaya 
Malaya 
Guinea 
Equatorial 
Guinea 

Sarawak 
Sumatra 
Kalimantan 

Reference 

Cha rle s -Dominique,  1 97 1  
Cha rle s -Dominique,  1 97 1  
Cha rle s -Dominique , 1 97 1  

Gartlan and B rain ,  1 968  
Struhsaker ,  1 967b 
Hall , 1 96 5a ,  b 
Medway and Wells , 1 9 7 1  
Wilson and Wilson,  In pr ep .  
Southwick et al . , 1 96 1  b 
Neville , 1 %a-
Medway and Wells , 1 97 1  
Wilson and Wilson,  In prep . 
Dittus ,  1 974 
DeVore and Hall, 1 96 5  
Rowell , 1 966 
Kummer ,  1 9 68  

Wilson and Wilson,  In prep.  
Yoshiba, 1 968  
Sugiyama, 1 964; Sugiyama 
et al. , 1 9 65 

Vogel, 1 97 1  
Wilson and Wilson, In prep. 
Medway and Well s ,  1 97 1  

Schaller ,  1 9 6 3  
Wilson and Wilson,  In prep . 
Southwick and Cadigan, 1 972  
Chiver s ,  1 97 1  
Bournonville , 1 9 67 
Jones and Sabate r Pi , 1 97 1  

Schaller ,  1 9 6 1  
MacKinnon, 1 974  
Rodman, 1 97 3 

NOTE: Density es timate s are not based on s tandardized field methodology. 
There i s  no intention to imply that the se  densitie s prevail throughout the range 
of the s pecie s  • .Jv�os t  es timate s are  ba sed on small sample s ,  e .  g . , the density 
of 0 .  6 pata s / :km:  was determined from the home range of a s ingle troop (Hall , 
1 96 5a ) .  Hall noted the crude density fo r his s tudy area ba s ed upon 5 troops 
with 1 1 0 patas was 0 .  04 individuals / km2 . 
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Marmos ets are  found in family groups fr equently reported a s varying 
between 3 and 1 0  members . Recent estimate s of le s s  than one individual 
per 2 hectares  are  lower than previously a s sumed ba sed on the animal' s 
s ize  ( Table 2 4) .  B oth Dawson 1 s recent study of the Panamanian marmo s et 
and Neyman -Warner ' s data on the Colombian fo rm of Safuinus oedipus 
indicate that the membership of groups is  not stable . T is variability 
increases  the difficultie s of dete rmining accurate population dens itie s .  
Cotton -top marmo s ets  have the most  re stricted distribution of marmo s ets 
of biomedical importance and have declined ser iously due to the habitat 
lo s s  within their limited range and the heavy trapping pr e s sure fo r export 
(Hernandez and Cooper,  In pres s ; Struhsake r  et  al . , In preparation; Gr een, 
In pre s s ) .  Except for the cotton-top marmo s et of northern Colombia , 
e stimate s of population trends fo r the marmo s ets mos t  in demand fo r 
research are  not available . 

Night monkey, Aotus trivirgatus Night monkeys occur from Panama south 
to central B razil, Paraguay, and Argentina . B rumback ( 1 97 3 )  demonstrated 
karyotype diffe rence s  in night monkeys from oppos ite s ide s of the Ande s .  
De spite this large distribution, the biomedical usage of night monkeys 
ha s  been concentrated on animals of Colombian origin as the preferred 
model fo r malarial research. Most  of the 4 ,  000  night monkeys imported 
into the United States annually have been from Colombia prior  to the export 
limitations impo sed by that nation in an effort to protect the specie s until 
the effects of trapping can be determined (Hernandez and Cooper ,  In pr e s s ) .  
Thes e  no cturnal monkeys generally live in family groups cons isting of a 
pair with their young . Night monkeys have a wide habitat and altitudinal 
tolerance in Colombia , extending up to 3 ,  ZOO  mete r s .  No dens ity e s timate s 
for this specie s are available in the literature .  

Squirrel monkey, Saimiri sc iureus Although the squirrel monkey is reported 
to be common in parts of Pe ru (Grimwood, 1 96 8 ) ,  its status in mo st  countrie s 
from its northern limit in Costa Rica to its southern limit in Paraguay i s  not 
well documented . Defores tation i s  responsible for de clining squirrel monkey 
populations in Panama (Baldwin and Baldwin, In pres s )  and is largely r e s 
pons ible fo r the inclusion o f  the C entral American sub s pecie s  o n  the U . S .  
endangered specie s list .  This wide spread and adaptable specie s tends to 
be relatively more abundant than othe r neo trop ical forms ( GriliMood , 196 8) . 
This contention ha s been supported by recent field data from tho s e  habitats that 
support s everal primate specie s (Free s e ,  In preparation; Neville and Castro, 
In preparation; Klein and Klein, In pre s s ) but i s  not true in all ca ses  (Baldwin 
and Baldwin , In pres s ) .  Thorington ( 1 968)  cautioned against  a cceptanc e of the 
frequently repeated large group s izes  for squir rel monkeys . He noted that 
estimate s repo rted to him for his study area were 2 - 5 time s greater than the 
numbe r  he determined from age and s ex cla s s  identifications . Field studie s 
that have included home range or density e stimate s have not verified the concen
trations of 2 00 - 30 0  animals that have been noted away from human habitation 
in Amazonia (Baldwin and B aldwin , 1 97 1  ) .  Instead,  group counts from acce s 
sible study areas generally range from 1 0 - 50 animals (Baldwin and B aldwin, 
1 97 1 ; Neville and Castro , In preparation; F r ee s e ,  In prepa ration) with e sti 
mate s frequently being in the twenties  and thirtie s (Baldwin and Baldwin, In 
pre s s ; Klein and Klein,  In pre s s ) .  Mo re  than a tenfold difference exists b et
ween available density �stimate s of 20 - 30  animals / km  2 (Klein and Klein ,  In 
pre s s )  and 1 50 - 500 / km  (Neville and Castro,  In pr epa ration) .  This reflects  
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differences  in sampling methods in addition to population differences  between 
two fo rests  in southern Colombia and Pe ru. This variance in e stimate s of 
troop s ize  and densities illustrates the lack of our current understanding of 
the population s tatus and dynamic s of a specie s that has b een imported into 
the United State s at the rate of 2 5 , 000  annually. 

Vervet monkey, Cercopithecus aethiops The vervet monkey i s  generally 
abundant in relation to other  monkeys within its distribution, which encom
pas ses  most  of subsaharan Africa .  This  spe cie s i s  one of the few for 
which e s timate s of both crude and e cological densities  are  available . 
Struhsaker  ( 1 967b )  found 4 troops in Masai -Ambo s eli Game Re serve living 
at crude densities of 1 7 - 1 53 monkeys/ km2 . The e cological densitie s  for 
the se  troops were 1 2 6 -3 1 9/ krr3. . The vervet populations supported within 
the se  home ranges  declined by 3 3 .  3 percent within 7 yea rs  (Struh saker ,  197 3) .  
Initially troops averaged 24 individuals in th e  r e s e rve (Struhsaker ,  1 967b) . 
Vervets have b een studied in a number of countrie s and do well in a variety 
of habitats as long as some moisture ,  sle eping tre e s ,  and an adequate density 
of food spe c ie s  are  available . Vervets are  controlled in some a r eas of Sierra 
Leone , Uganda , Ethiopia , northern Rhode s ia ,  and Came roon, where they 
are considered as ag ricultural pe sts . They are shot for bountie s in agricul
tural areas of St . Kitts , a Caribbean i s land to which they were transplanted .  

Long-tailed macaque , Macaca fa scicularis This wide spread s pecie s  occurs 
throughout Southeast  As ia from Burma to the Philippine and Indones ian 
island s .  No recent info rmation was lo cated with r e spect to its status  in 
China , Burma, or most of Indochina . It is repo rted to be decreas ing in 
Thailand, South Vietnam, the Philippines  and parts of Indone sia . Recent 
field studies have shown this specie s  to b e  more common in some areas  
of  Indone sia and Malays ia than previously known. The specie s ha s been 
reported as  common on the Malaya Peninsula , (Medway, 1 96 9 ) ,  Sumatra , 
and the island of Bo rneo (Wilson and Wilson, In pr eparation) .  

The long - tailed macaque i s  an adaptable " edge" spec ie s  showing greater 
abundance in r iverine , di s turbed and s econdary fore s ts than in prima ry 
rain-forest .  Type s of  di sturbed forests  include thos e  s easonally flooded, 
coastal mangroves , lumbered areas , urban parks , and tho s e  around 
Buddhist  temple s and plantations (Wils on and Wilson,  In prepa ration) .  
Long - tailed macaque s a re dependent o n  man for much of their food in 
many cultivated a rea s of Malaysia ,  Sumatra , Java , and Thailand , and 
are killed a s  agricultural pe sts . They are  hunted for food in both Thailand 
and Malaya . The export trade from the Philippine s ha s practically cea s ed 
due to the depletion of thes e  macaque s (Rabo r ,  1 96 8 ) .  Nearly 70 , 000  Macaca 
fas cicula ris were exported annually from We st Malays ia in the ea rly 1 960 1 s 
(Southwick and Cadigan, 1 97 2 )  but this number had dropped to a s eventh 
of this volume by the end of the decade . The 2 ,  000  imported into the 
United State s wa s about 20  percent of thes e  exports . Gr eatly reduced 
populations have been repo rted fo r Thailand (Lekagul, 1 9 68 ) ,  the third 
country that ha s expo rted la rge numbers . The expo rt trade from Indone sia 
has been inc reasing with a Japanes e  company expo rting large numbe r s  
from Java . Wilson and Wilson (In pr epa ration)  have con s idered long - tailed 
macaque populations to be large enough in Sumatra to support a managed 
export trade for s everal years . This i s  a primate resource which could 
be utilized more  fully if cropped animals were  supported by more reliable 
feeding , handling , and trans portation.  
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Rhesus macaque , Macaca mulatta This  spe cie s  i s  abundant in some parts 
of no rthe rn and central India with s cattered populations stretching from 
eastern Afghanistan to the Kowloon peninsula of Hong Kong. It ha s been 
eliminated from much of its former range in Thailand , and probably pa rts 
of Indochina . It s status in Pakis tan, Nepal, Sikkim, Bhutan, B anglade sh, 
and China is not known. Data on population trends are  available only from 
Uttar Prade sh where  more than half of all rhesus macaques are  found in 
village s and towns (Southwick et al . , 1 96 la ,  b, 1 965 ;  Southwick and Siddiqi, 
1 96 6 ,  1 968 ,  1 970 ,  In pres s ;  Southwick et al. , 197 0 ) .  These  surveys estab 
li shed an e s timate of a half million rhesus macaques fo r this No rth Indian 
province - -a major  dec reas e from previous r eports of 1 0 - 2 0  million . By 
recensus ing the same populations , the Aligarh dis trict s tudie s have demon
strated the effect of commerc ial trapping on the age s tructure of troops . 
During the years  of intensive trapping in the 1 950 ' s and early 1 96 0 ' s ,  
the percent of immatures dropped to 3 0  perc ent from 50 percent, which 
wa s found in stable populations . Juvenile s were particularly reduced from 
a normal population repres entation of 2 5 - 30 percent to a low of 5. 9 percent. 
After a decade of reduced trapping pre s sure ,  the effe ct of the modified age 
s tructure was still evident because most  troops had only 44 . 6 percent 
inunatures . 

Southwick et  al. ( 1 970 ) calculated a potential renewable harve st from 
Uttar Prade sh of"bo , 000 rhesus monkeys annually bas ed upon the a s sump
tion that a population of  50 0 ,  000  produced 1 7 6 , 000  infants annually and 3 5  
percent of the s e  could b e  c ropped. The fea s ib ility of sustained- yield har 
ves ting from agricultural area s  has b een noted b y  B ermant and Chand
rasekhar ( 1 97 1 ) and Southwick ( 1 97 1 ) .  The need fo r such management is  
evident in the light of increasingly urban and concentrated populations , 
a shift that results from a combination of three facto r s .  Both commercial 
trapping of woodland macaque s and human efforts to exterminate agricultural 
pe sts  are contributing factors . The mo st important factor may b e  the 
shifting land us e pattern s  with the propo rtion of the provinc e under culti 
vation, in fallow, or uncultivatable inc reasing above 86  percent , while 
the area of natural forest  i s  decreasing from 1 4  percent at the rate 
of 2 percent annually in s ome plac e s .  A recent report by Mukherj ee and 
Muk herjee ( 1 972 ) indicate s densities of a different order of magnitude 
from tho s e  of other inve stigator s .  An e stimate s of . 008 - .  0 5/ km2 for 
rhe sus a�ong roads ides  a round Delhi contra s ts strikingly to e s timates of 
5 - 57 /km from longe r studies in other area s .  Since no other indications 
of such population decimation are available , an evaluation of c ensus tech
niques  and studies  of large r s cope would be appropriate before  export 
restrictions are modified in the light of this  repo rt .  

Pigtail macaque, Macaca nemes trina Pigtail macaqu e s  occur in a variety 
of lowland and hill fo rests  in Thailand, Malaya and Sumatra (Wilson and 
Wilson, In preparation) .  Pigtail s appear to have lower natural densitie s 
and wide r ranging habits than other specie s of macaque s .  The s tatus of pig 
tail macaques is  unknown through its range from A s sam ea stward to Indo 
china, Malaysia and Indone sia ,  except for Thailand, Sumatra , and Wes t  
Malaysia where  i t  i s  s eriously declining.  Conside rable hunting pres sures 
are exerted on thi s specie s due to its  destructivenes s to crops in Thailand 
(Lekagul, 1 96 8 ) ,  Malaysia (B ernstein,  1 967 )  and Sumatra (Wilson and Wilson,  
In preparation) ,  i ts  value fo r use  as  a trained coconut picke r  (Bertrand , 
1 96 7 ) ,  fo r meat, and fo r the b iomedical export trade . 
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Stumptail macaque, Macaca arctoide s No field studie s of the stumptail 
macaque have been c onducted that would provide es timate s of population 
density or  home range size although B ertrand ( 1 969 )  was unable to find 
groups outside of protected forests in southe rn Thailand that had not been 
trapped or shot. This specie s ,  which has been imported into the United 
State s from Thailand and A s sam at the rate of Z00 - 300/year ,  is becoming 
scarce in thes e  countrie s and in Malaya . It s pr es ent status in Burma, 
China, and Indochina is not known. Facto r s  responsible for dec rea s ing 
number s include deforestation o r  milita ry activity throughout mo st of 
its range . T rapping for export to the United State s with the killing of 
animals too old to export and hunting for meat have b een detrimental 
facto r s  in Thailand and A s sam. 

Baboon, Papio cynocephalus Altmann and Altmann ( 1 970 ) have conside red 
baboons to be  the mo st abundant and wide spread African primate s .  Baboons 
utilize a wide range of forested savanna and altered habitats . They are more 
dependent upon a wate r source than pata s monkeys (Hall,  1 96 5a ,  b )  but toler 
ate droughts better than some ungulate s due to a va ried diet that include s 
tub ers (DeVore , 1 96 5 ) .  Yellow and olive baboons generally occur at low den
s itie s of 4-10 individuals per krd in two Kenyan re serve s (DeVore ,  1 96 5; 
Devore  and Hall ,  1 96 5 )  and ll/ lan 2 in Uganda (Rowell , 1 96 6 ) .  Troop s ize  
average s  from the twenties to eightie s with groups infrequently topping 
1 00 individuals (Altmann and Altmann, 1 970 ;  DeVo re and Hall , 1 9 6 5; Rowell, 
1 96 6 ) .  Divergent views exist regarding the effe cts on baboon numbers  of 
pest  control programs,  localized trapping for expo rt (which totals  le s s  than 
1 ,  000 annually to the United State s ) , and various agricultural practic e s . 
For example ,  Kingdon ( 1 97 1 ) felt pe st control programs in Uganda had not 
greatly reduced baboon populations , but Hall ( 1 9 6 5a )  noted that baboons were  
rare in  some farming area s .  The existence of  pe st control programs in  some 
sub saharan countries  from Uganda (Rowell , 1 96 8; Kingd on, 1 97 1 )  to South 
Africa (Keith and Stoltz , 1 97 1 ) atte sts to the abundance of baboons but al so 
to the ero s ion of their habitat and number s with the spread of agriculture .  

Chimpanze e ,  Pan troglodyte s Density estimate s ranging from • 0 5 - 6 . 7 /W 
are available from studies  conducted in Guinea (Bournonville ,  1 96 7 ) ,  Equa
torial Guinea (Jone s and Sabater Pi , 1 97 1  ) ,  Tanzania ( Lawick-Goodall ,  1 9 68 ) ,  
and Uganda (Sugiyama, 1 9 68b ) .  The spec ie s  i s  reported as  de clining in 
tho s e  countries fo r which info rmation r egarding their status is  available . 
Habitat de struction, and hunting chimpanzee s fo r meat and to r educe their 
damage to c rops are factors  contributing to declining populations , but the 
effect of shooting female s to obtain young for export i s  cons idered to be a 
suffic ient factor by  its elf to ac count for the decimation of populations of these 
s lowly reproducing apes . Fo r example , i f  4 - 6  mothe rs  are killed in Africa 
for each young chimpanzee that survives inte rnational shipment, then 3 ,  000 -
4 , 000 chimpanzee mother s would have been lo st from Guinean populations 
in order to sustain 1 supplier ' s average export rate of 1 6  young chimpanzees  
annually between 1 9 1 7  and 1 960 . Kortlandt ( 1 96 6)  e stimate s further that this 
lo s s  would be equivalent to all mothers in a population of approximately 
1 5 , 000  chimpanze e s .  B y  extrapolation, Sierra Leone and Liberia cannot be  
expected to  maintain their current rate s of export without exte rminating their 
populations within a few years .  
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Fore sted and Reserved Area s  

F o r  many specie s , the rapid development of natural a rea s means that 
only tho s e  populations afforded long - te rm governmental protection will 
continue to survive.  For planner s  who se  prima ry intere st is the number of 
primate s available fo r consumption, it is nece s sary to know the minimum size  
of future populations . A fir st approximation of  thi s figure may be  obtained by 
combining e s timates of population densitie s with figures  for areas  set a s ide a s  
national parks and re serve s in tropical countrie s .  The areas o f  wildlife r e 
serve s curr ently s et aside within the e stimated di stributions o f  primate specie s 
are compared in Table 26 - 28 with the total area s  and fo re sted a reas in Latin 
America , A s ia ,  and Africa . Only thos e r e serves  such a s  the Galapago s  
Islands and wate rfowl marshe s that provide no primate habitat were eliminated 
from the list.  An additional refinement of this li st  would exclude ce rtain 
arid a rea s in  Botswana and areas outside primate dis tributions in Argentina 
and other countrie s .  

Even though area e s timate s were not obtained for all countrie s and the 
area s vary greatly in habitat quality fo r primate s ,  the available s tatistics  
provide a perspective for comparing countr ie s .  The importance of  the 
tourist  trade and the conservational organization in each country is indicated 
by the proportion of the total land mas s  set as ide in r eserve s that meets 
the criteria of the United Nations. (UN) lis t  (ICNP, IUCN, 1 97 1 ; Ha rroy, 
1 97 2 ) .  There are four countrie s each in Latin America and Asia with at leas t  
1 percent of their total geographical area s in re serve s .  Thos e  in South 
America are Surinam, Venezuela , Colombia , and Peru; tho s e  in Asia 
include Japan, Sri Lanka, Cambodia , and Malaysia . By comparison, 
2 9  of the 42 African countrie s listed have 1 percent o r  more  of their total 
area s in res erves . Currently, the rank of a country by total s ize does  not 
corre spond to its rank in listed national r e se rve s .  For  example , B razil 
is the largest Latin American country but ranks third afte r Argentina and 
Peru in the s ize  of reserved a reas . India ranks s econd to China in s ize  but 
follows Japan and Indonesia in the a rea of sanctuarie s .  Sudan is the large st 
African country with endemic primates but i s  ninth in listed reserve s .  

The criteria for inclusion of res erves in the UN list of national parks 
and equivalent reserve s require le�al protection unde r a central govern
ment, a minimum s ize of 5 - 20 Ian ,  a supervisory commitment of one 
person per 40 - 1 00 1an2, and an expenditure in U . S .  dollars of from $5 to 
$1 0 ,  000 per Ian �  The large ranges of minimum values  depend upon the 
human population density of the area surrounding the reserve . The pattern 
of development of reserves is  illustrated by the  maps accompanying the 
UN li st  (ICNP, IUCN, 1 97 1  ) .  Re serve s are generally established as  develop
ment intensifie s a round urban cente r s .  Few reserve s have been demarcated 
specifically through land use  planning to prote ct la rge gene pools of endemic 
specie s within their natural distributions . The large number of additions 
and exclusions from s equential editions of the UN li st demonstrate s that 
the prote ction afforded the wildlife populations is continually changing.  

Pr imate Diversity 

The distributions of primates have become important to planner s  whether 
they a re inte re sted in ranching primate s ,  in a s s e s sing populations that 
cannot withstand the added stre s s  of trapping , in epidemiologic and 
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TAB LE 26 ASIAN FORESTLANDS AND NATIONAL PARKS 

Listed 
Geographical Forested National Parks 

Area* Area* and Re serve s § 
Country (1 , 000  km 2) [ 1 ,  000  km. 2 (o/o)] [ 1 ,  000  km 2 (o/o)] 

Sri Lanka ( Ceylon) 
India 
Afghanistan 
W. Pakistan 
Nepal 
Bhutan 
Banglade sh 
Burma 

Laos 
Vietnam (N) 
Vietnam (S) 
Cambodia 
Thailand 

Malaysia 
W .  Malays ia 
Sa bah 
Sarawak 

Indone sia 
Java 
Sumatra 
Kalimantan (Borneo ) 
Sulawesi ( C eleb e s )  
We st  Bali 
Sunda A rchipelago 
West  Irian 

Philippines 
Taiwan 
China 
Korea (N) 

Korea (S) 
Japan 

6 5  
3 , 270  

6 58 
80 1  
1 4 1 

47 
1 43 
678  

236  
1 59 
1 72 
1 8 1 
5 1 4 

1 3 2 
80 

1 2 1  
1 , 900  

300  
36  

9 ,  597 . 
1 22 

98 
3 7 0  

4 4  ( 6 8) 
60 5 ( 1 9 ) 

NI 
2 6  ( 3 )  
4 5  ( 32 )  

NI 
22 ( 1 5 )  
9 1  ( 1 3 ) 

"Reserved fo rests" 
NI 
NI 
NI 

82 (4 5 )  
308  ( 60 )  

5 5  (42)f 
NI 
NI 

903  ( 48 )  

1 59 ( 5 3 ) ** 
23  ( 64) 

1 20 ( 1 )  
ca . 98  ( 80 )  

' 'Non- cultivatible I I  

NI 
250  ( 68 ) 

(Include s gras sland) 

NOTE : Nl = no information; NL = none listed. 
*Paxton ( 1 97 3 ) .  
§ ICNP, IUCN ( 1 97 1  ) ;  Harroy ( 1 97 2 ) .  

2 .  1 ( 3 .  2 )  
5 . 2 (0 . 1 )  

0 . 04 
1 .  0 ( 0 .  7 )  

1 . 2  (0 . 2 ) 

NL 
NI 

2 .  1 ( 1 . 2 )  
3 . 8 ( 0 . 7 ) 

5 .  1 ( 1 . 5 )  
4 . 4 
0 . 7 
0 . 02  

1 1 . 3 ( 0 . 6 )  
1 . 8 
8 . 5 
0 . 07  
0 . 06  
0 . 2 
0 . 6 

1 .  9 (0 . 6 )  
NL 
NI 

. NI 

0 . 4 (0 . 4 )  
20 . 0 ( 5 .  4 )  

fRe s e rved forests  33  (2 5 ) ;  productive forests  22 ( 1 7 ) .  
* *Commercial forests 87 ( 2 9 ) ;  non- commercial forests  72  (24) . 

Minimum 
Re s erves 

Not Listed§ 
(1 , 0 0 0  km2 ) 

1 . 3  
NI -72 parks 

0 . 3 
0 . 8 
0 . 4 
1 . 1 
4 . 2 

1 . 5 
NI 
9 . 3 

78 . 0 
8 . 7 

1 . 4  
0 . 5 

0 . 9 
1 3 . 0 

4 . 7 
5 .  1 

3 . 2 
2 . 6 

84. 0 
NI 

1 . 9  
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TAB LE 27 LATIN AMERICAN FORESTLANDS AND NATIONAL PARKS 

Listed Minimum 
Geographical Forested National Pa rks Re serve s 

A rea* Area* and Re serves § Not Listed§ 
Country (1 ,  000  km2) [ l ,  000  km2(%)] [1 ,  000  km 2(%)] (1 , 000 km2) 

Mexico 1 ,  967 385 ( 2 0) 1 . 6 ( 0 . 1 )  5 . 6 
Guatemala 1 09 72 ( 6 6 )  0 .  9 ( 0 . 8) 
B ritish Hondura s  2 3  8 ( 3 5 ) 5 
Honduras 1 1 2 50 (45 )  
Salvador 2 1  8 ( 38 )  

(non-agricultural) 
Nicaragua 1 39 40 ( 29 )  
Costa Rica 5 1  40  ( 7 8) 0 . 3 ( 0 . 6 )  
Panama 76  58 ( 76 )  0 . 03  9 

(undeveloped) 
French Guyana 9 1  8 0  ( 88 )  
Surinam 1 63 NI 4 .  8 ( 3 . 0 )  1 
Guyana 2 1 0  1 83 ( 87 )  0 . 1 ( 0 . 1 )  
B razil 8 ,  5 1 2 NI 1 3 . 4 ( 0 .  2 )  2 5 . 6 
Venezuela 9 1 2  NI 1 4 . 6 ( 1 . 6 )  22 
Colombia 1 ,  1 39 599 ( 52 )  1 1 .  0 (l . 0 )  2 
Ecuador 456 233 ( 5 1 ) 
Peru 1 , 285 NI 1 9 . 0 ( 1 . 5 )  42 
Bolivia 1 , 098  92 6 ( 84)  2 .  2 (0 . 4) 20 
Paraguay 407 NI 
Argentina 2 , 778 889  ( 3 2 )  26 . 5 ( 0 .  9 )  
Trinidad 5 2 (3 0) 1 . 7 

NOTE : NI = no info rmation. 
*Paxton ( 1 973 ) .  
§ ICNP, IUCN ( 1 97 1  ) ;  Harroy ( 1 97 2 ) .  
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TA B LE 28  AFRICAN F OREST LANDS A ND NA TIONA L  PARKS 

Lis ted 
Geo graphical F o r e s ted Natio nal Pa rks 

Area* A r ea *  and Re s e rv e s § 
Country (l , O OO km 2) (1 ,  000  km 2) ( 1 ,  000 km 2 (o/o)] 

Mauritania 1 ,  03 1 
Senegal 1 9 8 8 .  3 ( 4 ) 
Gambia 0 . 08  
Ma li 1 '  204  3 . 5 ( 0 .  5 ) 
Nig e r  1 ,  1 87 3 .  0 ( 0 .  5 ) 
Chad 1 , 284  4.  1 ( 0 .  5 ) 
Sudan 2 , 50 0 347 ; 6 9 1  sava nna 24. 5 ( 1 )  
Ethiopia 1 , 0 0 0  . 2 
F r ench Somaliland 2 3  
Somalia 7 0 0  6 . 2 1 )  
Po rtugue s e  Guinea 3 6  
Guinea 246 1 3 . 0  5 )  
Sie r ra Leone 7 3  
Liberia 1 1 3  
Ivo ry Coa st  3 2 2  1 5 . 7 ( 5 )  
U ppe r Volta 27 4 s .  4 ( 2 )  
Ghana 2 3 8  8 2 ;  1 56 sava nna f 8 . 0 ( 3 )  
Togo 56 . 6 ( 1 ) 
Dahomey 1 1 3  7 . 8 ( 7 ) 
Nig e ria 924 5 . 3 ( 1 )  
Cameroun 47 4 9 .  1 ( 2 )  
Cent.  Afr ican Repub .  62 5 1 4 . 2 ( 2 )  
Equa tori al Guinea 2 8  • 3 ( 1 )  
Gabon 2 6 7  4 . 2 ( 2 )  
Congo - B ra z zaville 342 1 . 1 (0 .  5 )  
Zaire 2 , 345  52 . 6 ( 2 )  
Uganda 2 3 6  8 . 4 ( 4 )  
Kenya 5 6 9  1 6 .  8 r e s e rv e s  2 5 . 7 ( 4 )  
Rwanda 2 6  2 . 7 ( 1 0 )  
Burundi 2 8  
Tanzania 886  1 0 . 4 tropical 3 6 . 9 4 )  

fo r e s t* *  
349 . 6 savanna fo r e s t  

Angola 1 ,  247 2 1 . 2  2 )  
Z ambia 7 5 2  5 9 . 0 8 )  
Ma law i 94 3 .  1 3 )  
Mo zambique 7 8 5  5 .  7 4 )  
Rhode s ia 3 9 1  2 8 . 5 7 )  
Southwe s t  Africa 82 3 6 5 . 0 ( 8 ) 
B o t swana 57 5 1 00 .  1 ( 1 8 ) 
South Afr ica 1 ,  22 1 1 2 . 5 § § 3 1 . 8  ( 3 )  
Swaziland 1 7  . 0 3 ( 0 . 5 )  
Le sotho 3 0  . 0 6 ( 4 )  
Madaga s c a r  5 9 4  1 0 . 5 { 2l 

'� Pax ton ( 1 97 3 ) .  

Minimum 
Re s e rve s 

Not Li s�§ 
(1 1 000 ) 

3 . 1 

5 .  4 
4 5 . 3 
2 6 . 6 
1 4. 3 

4 . 4 
1 . 0 

1 .  9 
5 .  4 

23 . 9  

1 0 . 7 
38 . 6 

1 . 0 
1 . 5 

1 1 . 3 

40. 9 
4. 8 

5 6 . 9 

4 1 . 3 

2 . 0 
1 9 . 3 

26 . 9 

6 .  1 

§ I C N P, IUC N ( 1 97 1 ) ;  Ha r roy ( 1 972 ) .  
f Of tota ls ,  1 5 , 0 0 0  km2 of fo r e s t  and 6 ,  0 0 0  km2 o f  savanna a r e  r e s e rved. 

'� ':' F o r e s t  r e s erves  c ov e r ed 1 1 7 ,  700 km 2, 1 9 6 1 . 
§ § Exotic t r e e s  c ove r 1 0 , 000  km2 ; indigenou s  tr e e s  2 ,  500 km2 • 
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7 6  

zoogeographic studie s ,  or  in s electing experimental s pecie s that might 
be imported from harve sted wild populations for several yea rs . Fo r 
planning to b e  effective the number of alternative countr ie s that could 
export a particular s pecies must be known, as well a s  the number and 
s ize  of countries that could provide alternative specie s .  The identi 
fication of tho s e  countries that, geographically or  politically, r epres ent 
sole supplie rs  for a particular species is equally r elevant. The que stions 
of alternative experimental specie s and the r elative p rotection provided 
and needed by various specie s require that the examination of primate 
populations not be  limited to the specie s traditionally us ed.  

If management is limited to a single s pecie s ,  then any country in which 
the species doe s not represent an exotic introduction is a potential candidate 
fo r e s tablishing protection or ranching . However, if effo rts a re to be 
cost effective fo r the greate st number of specie s ,  then a knowledge 
of specie s  diver sity would allow better de cis ions to b e  made in land 
management- -decis ions that would perpetuate the e cological complexity 
of habitats within tho s e  countries  with the greate st specie s divers itie s .  
Six Latin American, 3 A s ian, and 1 2  African countrie s have 1 4  o r  more 
primate spe cie s .  B razil and Colombia , Indonesia and Malaysia,  and Zair e  
and Cameroon rank highest in diver sity for each of the 3 continents , 
re spectively ( Table s 29 - 3 1  ) .  

The widespread distributions of primate familie s and selected genera 
suggest cons iderable flexibility in obta ining related primate s from alter 
native countrie s .  This flexibility would le s s en th e  effectivene s s  of export 
restrictions imposed fo r political cons iderations . However , the geographic 
and genetic variability within the se  taxa indicated by the number of named 
forms ( sub s pecie s )  would preclude their interchangeability for many bio 
medical us e s .  Fo r example , although a repr e s entative macaque o ccurs 
in many A s ian countrie s ,  the genus Macaca include s 1 2  spe cie s and 49 
distinct races  (Napie r and Napier ,  1 967 ) .  Each primate form can be expected 
to differ in its dis ea s e  sus ceptib ilitie s  and immunitie s as the example s of 
macaques and night monkeys have demonstrated . 

Areas  Protecting Primate s 

Any as s e s sment as  to how well a given specie s or  specie s g roup is  pro
tected by the es tablishment of  r e serve s within its  geographic range depends  
a t  least in  part on  one ' s opinion a s  to  taxonomic relationships .  If specie s 
are broadly defined, protection s eems to be mo re complete than if fine 
taxonomic distinctions are  made . In the latte r cas e ,  some populations 
are likely to be  found outside of any prote cted area s .  The protected 
area s within the e stimated distributions  of primate specie s  are  given in 
Table s 32 - 34.  The pattern of s imultaneous increa s e  in the total protected 
area ,  the number of named fo rms within a lis ted  taxon, and the number 
of  countr ie s prote cting a specie s ,  i s  evident for all three '2ontinents . 

While no Asian specie s  occur s in mor e  than 3 0 , 000 krn: of protected 
area , a few Latin American specie s  receive prote ction in reserve s totaling 
up to 80 , 000 1an2. The development of reserve s in Africa i s  of a differ ent 
order of ma�nitude with the protection afforded wide spread taxa reaching 
450 ,  000 1an • The greater  governmental protection offered many African 
fo rms is  shown by the fact that nearly 40 percent of the African forms 
(a s  grouped in Table 34) have more protection than any Latin American 
species ( Table 3 3 )  and nearly 60 percent have mor e  protection than any 
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TAB LE 2 9  DIVERSIT Y OF PRIMATE TAXA IN ASIAN COUNTRIES 

Cercoeithecid s  
Pre s -

Lo ris ids Tar s iids Macaca bytis 

Total genera ( s pecie s ) named forms 
2 ( 30) � 

No . countrie s  1 2  

Country* 
Sri Lanka ( 1 ) 
India (2 ) 
Afghanistan -

W. Pakistan -
Nepal -
Bhutan -
Banglade sh -
Burma ( 1 ) 
Lao s ( 2 ) 
Vietnam -N ( 1 ) 
Vietnam-S ( 1 ) 
Cambodia ( 1 ) 
Thailand ( 1 ) 
Malaysia ( 1 )  -
Indone sia ( 1 )  
Philippines  ( 1 )  
Taiwan -
China ( 1 ) 
Japan -

1 ( 3 ).!,£ 1 ( 1 1 )48 
3 1 9  

- ( 1� 
- ( 60) 
- ( 1 ) 
- ( 1 )  
- ( 2 ) 
- (2 ) 
- (2 ) 
- ( 3 ) 
- (4) 
- ( 5 ) 
- (4) 
- ( 3 ) 
- (4} 

( 1 ) ( 3 ) 
(2 ) ( 3 ) 
( 1 )  ( 1 )  
- ( 1 ) 
- ( 5 ) 
- (1 ) 

1 ( 1 2 )86  
1 6 -

(2 ) 
( 3 ) 
( 1 )  
( 1 ) 
( 1 )  
(2 ) 
( 1 ) 
(4) 
(2 ) 
( 3 0  
( 2 ) 
( 1 )  
(4) 
( 5 ) 
( 5 ) 
-
-

( 3 } 
-

Other Hylo -
Colobine s ba tids 

4(5 ).2. 1 (6 )20  
7 1 1 

- -

- ( 1 ) 
- -
- -
- -
- -
- ( 1 ) 
- (2 ) 

( 1 )  ( 3 ) 
(2 } ( 1 ) 
( 1 ) ( 1 )  
( 1 ) (2 ) 
- (4) 

( 1 } (2 ) 
(2 ) ( 3 ) 

- -

- -
(2 ) ( 3 ) 
- -

Pon-
gids Total 

1 (1 )2 1 1 (41 ) 1 93 
2 1 9  

- 3 (4) 
- 5 ( 1  2 ) 
- 2 (2 ) 
- 2 (2 ) 
- 2 (3 ) 
- 2 (4) 
- 3 (4 ) 
- 4 ( 1  0 ) 
- 5 ( 1 2 ) 

- 6 ( 1 2 ) 
- 5 ( 9 ) 
- 5 ( 8 ) 
- 4 ( 1 3 ) 

( ! )  7 ( 1 4) 
( 1 )  8 ( 1 7 ) 
- 3 ( 3 ) 
- 1 ( 1 ) 
- 6 ( 1 4) 
- 1 (1 ) 

*Number s  in columns indicate No . genera (No .  s pecie s ) . Genera are  given only in 
total column. Number of named forms follows Napier and Napier ( 1 967 ) ; spe cie s 
a re grouped ac cording to Wolfheim (In prepa ration) . 

--.1 --.1 
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TAB LE 3 0 DIVERSI TY OF PRIMAT E TAXA IN LA TIN A MERICAN COUN TRIES 

Cebid s Callit riChlas 
Aotus , Sa�inus , 

Alouatta Atele s C ebus Saimir i  Other s §  Callithri.x Othe r s f  To tal 
--

Total gene ra ( spec ie s )  named forms 
1 (7 ) 2 2  1 ( 1 ) 1 6 1 (4 ) 33 2 ( 2 ).!1 5 ( 1 2 ) 30 2 ( 1 3 ) 37 3 ( 3 )E_ 1 5(42 ) 1 6 1 

No . countr ie s  
within 
distribution 20 1 6  1 3 1 3 1 0  8 5 2 0 

Countr:r* 
Mexico ( 2 ) ( 1 ) - - - - - 2 ( 3 ) 
Guatemala (2 ) ( 1 )  - - - - - 2 ( 3 ) 
B r .  Hondura s ( 1 ) ( 1 ) - - - - - 2 ( 2 ) 
Hondura s ( 1 )  - - - - - - 1 ( 1 ) 
Salvado r ( 1 ) ( 1 ) - - - - - 2 ( 2 ) 
Nica ragua ( 1 )  ( 1 )  - - - - - 2 ( 2 ) 
Costa Rica ( 1 ) ( 1 ) - ( 1 ) - - - 3 ( 3 ) 
Panama ( 1 ) ( 1 ) ( 1 ) (2 )  - ( 1 ) - 6 ( 6 ) 
F r .  Guyana { 1 ) ( 1 )  (2 ) ( 1 - 2 ) ( 3 ) ( 1 ) - 7 - 8 ( 9 - 1 0 ) 
Surinam ( 1 ) ( 1 ) ( 2 ) ( 1  - 2 ) (3 ) ( 1 ) - 7 - 8 ( 9 - 1 0 ) 
Guyana ( 1 ) ( 1  ) (2 ) ( 1 -2 ) ( 3 )  ( 1 ) - 7 - 8 (9 - 1 0 ) 
B razil (4 ) ( 1 ) ( 3 ) (2 )  ( 1 1 ) ( 1 1 ) ( 2 ) 1 4 ( 34 ) 
Vene zuela (2 ) ( 1 )  (3 ) (2 ) ( 6 ) - - 1 0 ( 1 4 ) 
Colombia ( 2 )  ( 1 )  ( 3 ) ( 2 ) (7 ) ( 5 ) ( 2 )  1 3 (2 2 ) 
Ecuado r (2 ) ( 1 ) ( 3 ) ( 2 )  (4 ) ( 1 0  ( 1 ) 1 0 ( 1 4 ) 
Pe ru ( 2 ) ( 1 )  (2 ) ( 2 )  ( 6 ) (4) ( 2 ) 1 2 ( 1 9 ) 
Bolivia ( 3 ) ( 1 )  {2 ) (2 ) ( 3 ) ( 3 ) ( 1 )  1 1 ( 1 5 ) 
Pa raguay ( l )  - ( 2 )  ( 2 ) ( 1 ) - - 5 ( 6 ) 
Argentina ( 2 ) - { l ) ( 1 ) - - - 3 (4 ) 
Trinidad ( 1 ) - ( 1 )  - - - - 2 (2 ) 

* Numbe r s  in column s indicate No . genera ( No .  s pec ie s ) .  Genera a r e  given only in 
total column . Numbe r of named fo rms follow s Napie r and Napie r ( 1 96 7 ) ; spe cie s a r e  
grouped a c c o rding to Wolfheim ( In pr epa ration) . Distributions we re e stimated from 
above sour c e s  and He rnande z and Cooper (In pr es s ) ,  Thorington ( 1 97 4) . 
§ Othe r s  inc lude g enus ( No .  s pe c ie s )  No . named fo rms :  Brachytele s ( 1  ) , C acajao ( 2 )_!, 
Callic ebus ( 3 )1...!. Chiropote s ( 2 )1_, Lagoth rix ( 3 )2_, Pithe c ia ( 2 )1_. 
f Othe r s  inc lude :  Ca llim ic o ( l  )l, C ebuella ( 1 )_£, Leontopithe cus  ( l )1_. 

...... 00 
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TAB LE  3 1  DIVERSITY OF PRIMATE TAXA IN AFRICAN COUNTRIES 

Cercoeiiliecide 
Cerc o - Cerco -

Lorieide Galagid e  cebue eiiliecue Paeio Co lobus 

Genera ( spec ie s )  named forme 
2 (2 )2 3(6)1!. 

No . countrie s 20 3 5  

Countr:l* 
Mauritania 
Senegal ( 1 )  (2 )  
Gambia ( 1 )  
Mali ( 1 )  
Nig e r  ( 1 )  
Chad ( 1 )  
Sudan ( 1 ) 
Ethiopia ( 1 )1 
Somalia ( 2 )  
Port . Guinea ( l ) (2 )  
Guinea ( 1 )  ( 2 )  
Sierre Leone ( 1 )  ( 2 )  
Liberia ( l )  ( 2 )  
Ivory Coa s t  ( 1 ) ( Z )  
Upper Volta ( Z )  
Ghana ( I )  (2 ) 
Togo ( 1 )  ( Z ) 
Dahomey ( 1 )  ( 2 )  
Nige ria ( Z )  (4) 
Cameroon ( 2 )1 ( 4)  
CAR (Z )  ( Z ) 
Eq.  Guinea (Z ) ( 3 )  
Gabon ( Z )  ( 3 ) 
Congo - B r .  ( 2 )  (Z ) 
Zaire ( Z )1 (4 )_! 
Uganda ( 1 ) (4) 
Kenya ( 1 )  ( 3 )! 
Rwanda ( 1 )  
Burundi ( 1 )  
Tanzania ( 3 )!Q 
Angola ( 3 )  
Zambia ( Z ) 
Malawi ( 3 )  
Mozambique ( Z)1 
Rhode e ia (2 )1 
SWA ( 2 )  
B otswana ( 2 )  
S. Africa ( 2 )1 

1 (4) 1 1 2 § (23 )7 8  
1 4 - 38 -

( 1 )  
(2 )  
(2 )  
( 1 )£ 
( 1 )£ 
( 1 )  
( 3 ) 
( 5 )! 
( 3 )_! 
( 1 )  

( 1 )  ( 6 )  
( l )  ( 6 ) 
( l )  ( 5 )  
( 1 )  ( 5 )! 

( Z )  
( 5 ) 
( 5) 
( 5 )  
( 8)1 ( I )  ( 9 )1!. 

( 1 )  ( 3 )  
( 1 )  ( 5 )6  
( Z ) ( 5 )t 
( 2 ) ( 6 )-
(Z ),! ( 1  O ),ll 
( l ) ( 7 )8 
( 2 )  ( 6 ):2: 

(4) 
( 3 ) 

( 1 ) ( 3 ) 1 1 
( 1 )  ( 5 )2 

(4) 
(2 )4 
( 2 )� 
( 2 )  
( 1 ) 
( 1 )  
( Z ),1 

1 (7 )2 5 1 ( 1 0 ) 31 
3 8 - 23 -

(2)  
( 1 )  (2 )  
( 1 ) (2 )  
( 2 )  
( 1 )  
( 1 )  
(2 ),! (2 )  
(2 ) ( 1 )£ 
( 3 )  
( 1 )  
( 2 )  (3 ),! 
(2 )  (2 ) 
( l )  ( 2 )  
( l )  ( 3 ),! 
( 1 )  -

( 1 ) (2 ) 
( 1 )  ( 1 ) 
( 1 )  ( l )  
( 3 )  ( 1 ) 
( 3 ),! ( 3 )  
( 1 ) ( 1 )  
(2 )  ( 2 )  
( 2 )  ( l )  
( Z )  (2 ) 
( 2 )  (4)! 
( 1 ) 2  (3 ) 
( 2 )f ( 3 ),! 
( I ) 
( ' ) ( 1 )  
( Z )  (4),! 
( 2 ) ( 1 )  
( 2 )1 
(2 )  
(2 )1 
( Z ) 
( 1  )£ 
( Z )  
( 1 ),1 

Pongide 

2( 3 )! 
22 

( 1 ) 

( 1 )  

( 1 ) 

( l )  
( l ) 
( 1 )  
( 1 )  

( 1 ) 
( l )  
( I )  
( 2 )  
( Z )1 
(Z )  
( 2 )  
( 2 )  
(2 )1 
(3 ),! 
(2 ) 

( Z ) 
( 1 )  
( 1 )  

Total 

1 3 ( 56) 1 93f 
38 -

2(3 )  
8(9 )  
4( 6 )  
4(5 )2_ 
3 ( 3 ),! 
3 (3 )  
6 (9 ) 1 1  
6 ( 1 0 ) 1 7f 
4(8 ) 1 0 
6 (6 )-
9( 1 6)!1. 
9( 1 5 )  
8 ( 1 3 ) 
9 ( 1 4)!.2 
5( 5 )  
9 ( 1 2 ) 
8 ( 1 1 ) 
8( 1 1 ) 

1 0 (2 0)£!. 
1 1  ( 24) 30 
1 1  ( 1 2 )-
1 1  ( 1 7 )1! 
1 1 ( 1 7 ) 
1 0 ( 1 8)!.2 
1 1  ( 27 )47 
1 1 ( 1 9)2 1 

8( 1 7 )Z9 
5( 8 ) 
5 (7 ) 
8 ( 1 4) 30 
6 ( 1 2 ) 1 4 
4(8 )1 
4(7 ) 9 
3 (6 )TZ 
3 ( 6 )2 
3 (4)_! 
3 ( 5 )  
3 ( 5 )1!. 

*Numbe r s  in columns indicate No . genera ( No .  s pecies ) No . named forme . Number 
of genera are given only in tota l column. Nomenclature is  adapted from Hill and 
Mee ster ( 1 97 1 ) , Dandelot ( 1 97 1 ) , and Napier  and Napie r ( 1 967 ) . Distributions we r e  
es timated from above sources and Wolfheim ( In prepa ration) . A few countries wer e  
excluded from the table :  F r .  Somaliland , Swaziland ,  and Le sotho w e r e  n o t  s pecified 
r egula rly in de s c r ibed distributions ;  Tunis ia ,  Lib ya ,  and Egypt lack primate s ;  
Morocco  and Algeria include the range o f  Macaca eylvanus only; Madaga scar include s 
Lemuride only. 
§ Er:lthrocebue i s  totaled as a sepa ra te genus , although it is  included as  a subgenus 
of  Cercoeithecus by Dandelot ( 1 97 1 ) . 
f The roeithecus gelada oc curs in Ethiopia a nd Saudi Arab ia ;  the two subspe c ie s  were 
inc luded only in the totals . 
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A s ian form (Table 3 2 ) .  This patte rn of prote ction is invers ely related to 
the current biomedical demand for spec ie s  by continent. 

The rank o rder of safe areas provided the mor e  studied African specie s 
appear s  to agree with their relative abundance .  For example ,  the drill , 
Papio leucophaeus , ha s been considered to b e  among the mo st threatened 
of Afr ican primate s while vervets and baboons a re regarded as being among 
the most abundant species on the continent (Struhsake r ,  1 967a, b; Altmann 
and Altmann, 1 97 0 ) .  Gartlan ( 1 974 per sonal communication to Wolfheim, 
In preparation) ha s found that the drill i s  res tricted to 7 8 ,  000 km � o r  
half its total previous range in Cameroon . If the drill r emains only in the 
Korup Re serve in Cameroon and not in the r e s e rve s of neighbo ring coun
tries , then the estimate of  the prote cted a rea mus t  be reduced from 
1 5 , 000  km2 to 1 ,  2 50 km2 . Upward adjustments may be needed fo r other 
species  as additional r e s erve s become more  clo sely administered .  Fo r 
example , the woolly spider monkey, B rachytele s arachnoid e s ,  is prote cted  
within e ight state and private reserve s se t  a s ide  for i ts  safety (Aguirr e ,  
1 97 1 , c ited in IUCN, 1 972 ) . The se  re s e rves double the protected area for 
this specie s  from the 593 km 2 fo r the 5 li s ted national parks to 1 ,  1 6 5 km 2• 

It should be emphas ized that while the rank o rder of primate s may be 
representative , many r e s e rve s do not provide adequate habitat fo r many 
specie s and the prote cted areas li sted a re therefore  considerable over 
e stimate s .  Distr ibutional limitations impo s ed by altitude ,  amounts of 
forested habitat, and rainfall need to be considered to inc rea s e  the a ccura cy 
of the table s .  In addition, certain specie s o c cur in diffe rent r egions of the 
same country but not sympatr ically. B ecause the s e  ca s e s  were not always 
pos s ible to dis c riminate , and due to the la rg er relative s izes  of African r e 
serve s ,  the largest  overe s timate s  may b e  expe cted fo r Afr ica . The li sting 
needs to be refined based upon actual faunal lists  of r e serves to avoid 
a s s igning a primate to a sanctuary in which it does not o ccur .  

There a r e  s everal specie s in La tin America and A s ia that d o  not appear 
to r e s ide in any area s qualifying for the UN lis t .  Additional specie s  o c cur 
in a single country or are protected in only one of the countrie s in which 
they are found. Except for the callitrichids ,  the 1 0  s pecie s traditionally 
used in b iomedical studie s are protected in a lea st 1 r e s erve in 4 or  more 
countrie s (Table s 3 2 - 34 ) .  With more than 1 00 , 000 krrf of li sted res erve s , 
the prote ction afforded the 5 African spe c ie s  of medical importance contra sts  
sharply with that offe red A s ian specie s . In the New Wo2ld, the 3 fr equently 
exported cebids  a re prote cted within at lea st  40 , 000 km but the protection 
ma rmosets  receive is limited . Saguinus oedipus i s  va rious ly considered 
as  one or  two specie s .  The Colombian fo rm, which has been employed in 
medical work, currently receive s no protection . The prote cted s tatus of 
populations of Saguinus nigricollis ,  which is re stricted t o  Colombia and 
Peru, is  only s lightly le s s  critical . The furthe r biomedical u s e  of specie s 
that are not protected in countrie s of o rigin ,  such as  Saguinus oedipu s ,  
will be  wholly dependent upon captive-bred individuals . 

If one as sumes that ife density of many forest  spec ie s  lie s between 
the 1 0  macaque s per km that Medway and Well s  ( 1 97 lz> found for Macaca 
fa s cicularis  in Malays ia and the 1 00 macaques per km that Dittus ( 1 97 4 ) 
found for Maca ca s inica in Sri Lanka, then ther e  a re fewer than 50 ,  000 -
500 , 000 animals of at least  2 3  Latin American spe cie s ,  2 9  A s ian specie s ,  
and 3 African specie s that are protected.  At these dens ity e stimate s of 
1 0 - 1 00 rhesus macaques per km\ there may be only 6 0 , 000 - 60 0 , 000  
rhe sus macaques  in i t s  6 ,  000 km of  prote cted range .  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

N o n h u m a n  P r i m a t e s :  U s a g e  a n d  A v a i l a b i l i t y  f o r  B i o m e d i c a l  P r o g r a m s
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 8 7 6 5
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TAB LE 3 2  PROTEC TED AREAS WITHIN THE ESTIMATED DIS TRIBU TIONS 
OF ASIAN PRIMA TE SPECIES 

Protected Area * ,  
1 ,  0 0 0  km2 

No known 
prote ction 

0 - 0 . 7 
0 - 0 . 7 
0 - 2 . 0 
0 . 0 6 
0 . 0 6 
0 . 0 8  
o .  1 

0 .  2 - 0 .  5 
0 . 3 
0 . 8 
0 . 8 

1 . 1 
1 . 1 

1 . 2 - 7 . 7 
1 . 4  
1 . 8 
2 .  1 
2 . 8 
3 . 7 
4 .  1 
4 .  5 
6 . 2  
7 0 
7 .  1 
8 . 3 

1 2 . 9 
1 3 . 3 - 1 5 . 3 

1 8 . 0 

2 0 . 0 
2 0 . 4 
2 1 . 0  
2 3 . 6 
2 5 . 2 

Specie s (No .  
named fo rms) § 

Hy1obate s  klo e s i  ( 1 ) 
Macaca cyclopi a ( 1 ) 
Nycticebus pygmaeus ( 1 ) 
Pre sbytis  francois i  (4 )  
P.  potenz iani ( 2 )  
Sim ia s concolor ( 2 )  
Rhinopithecus a vunculus ( 1 ) 
R .  roxellana e ( 3 )  

Pr e sbytis ge ei- P.  pileatu s ( 6 )  
P. rubicunda ( 5 )  Pygathrix nema eus ( 2 )  
Maca ca nigra (4) 
Tar siu s  spectrum ( 5 )  
Pre sbytis frontata ( 2 )  
Na sali s larva tu s  ( 1 ) 
Pre sbytis phayr ei  (4 )  
Hylobate s concolor ( 6 )  
Pre sbytis johni ( 1 )  
Tar s ius  syrichta ( 3 )  

Macaca s ilenu s  ( 1 )  
M .  radiata ( 2 )  

fM . arctoide s ( 4 )  
Pre sbytis s enex ( 5 )  
Hylobate s ho o1o ck  ( 1 ) 
Macaca sinica ( 3 )  
Tar s ius  bancanus (4)  
Lor i s  ta rdigradus (6 ) 
Hylobate s pileatus ( 1 ) 
Pre sbytis ob s cura ( 7 )  

fMacaca mulatta ( 4 )  
Po ngo pygma eu s ( 2 )  
Macaca a s samensis  ( 2 )  
Pr e sbytis entellus ( 1  5)  

Hylobate s synda cty1us (2 ) 
Pre sbytis c r i s ta ta ( 8 )  
Hyloba te s la r ( 9 )  

Macaca fu scata ( 2 ) 
Pre sbytis aygula -me1a 1opho s ( 2 7 )  

f Macaca neme strina ( 4 )  
Nyc ticebus c oucang ( 9 )  

Y Macaca fa sc icula r i s  ( 2 1 )  

No . Countrie s Within 
Distribution or 

Protec ting Specie s 

Metawi I s l .  , Indone sia 
Taiwan 
Lao s ,  Vietnam 
China , Laos , V ietnam 
Metawi I s l .  , Indone sia 
Metawi Isl. , Indone s ia 
N.  V ie tnam 
China 

1 A s sam 
2 
1 Cambodia 
1 Sulawe s i, Indone s ia 
1 Sulawe si, Indone s ia 
2 
2 
2 
1 Tha iland 
1 India 
1 Philippine s 

1 India 
1 India 

3 -4 
1 Sri Lanka 
2 
1 Sri  Lanka 
2 
2 
2 
2 
4 
2 
4 
4 

2 
1 - 2 

3 

1 Japan 
4 
5 
7 
6 

=� Protected a r ea s  li s ted in ICNP , IUCN ( 1 9 7 1  ) ; Harroy ( ! 97 2 ) .  
§ Named fo rm s follow Napier and Napie r ( 1 967 ) ;  s pe c ie s  a r e  grouped a c c o rding to 
Wo lfheim (In prepa ration ) ;  o c currence in r e s e rve wa s e s tima ted from above sour c e s . 
Y T raditional s pe c ie s  o f  b iomed ica l importance . 
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TAB LE 33 PROTEC TED AREAS WITHIN THE ESTIMATED DISTRIBUTIONS 
OF LA TIN AMERICAN PRIMATE SPECIES 

Protected Area*,  
1 , 000 kml 

No known 
protection 

0 - 0 . 7 
0 - 0 . 7 

0 . 03 
0 . 03 
0 . 6 

0 - 4. 0 
0 - 4. 7 

0 - 1 0 . 0 
Z . 6 
Z . 7 
4 . 0 
4 . 5 
5 . 0 

1 1 . 0  

1 4 . 0 
1 4 . 0 

1 4 . 0 - lO . O 
1 5 . 0  
1 5 . 0  

z o . o 
3 1 . 0  
3 1 . 7 
3 1 . 7  
3Z . 5  

40 . 4 
44. 0 - 58 . 6 

5 1 . 4  
5 1 . 1 - 56 .  1 

60 - 7 9  
6 7 . 4 
67 . 4 

Specie s  (No .  
Named Forms)§  

Alouatta � (1 ) 

Cacajao calvus ( 3 )  
C .  melanocephalus ( 1 ) 

Callimico goeldi ( 1 ) 
Callithrix humeralifer (Z)  
Cebuella pf{""'aea ( Z )  
Lagothrix avicauda ( 1 ) 
Saguinus bicolor (Z )  
S .  inustus ( 1 )  
5. labiatus ( Z )  §. leucopus ( 1 ) 

Callithrix argentata (4) 
Chiropote s alb ina sa ( 1 )  

fSaguinus oedipus (Z )  
Leontopithecus rosalia ( 3 )  
B rachytele s a rachnoides ( 1 )  

Saguinus mystax ( 3 )  
Callicebus to rguatus ( 3 )  
Alouatta belzebul ( 5 )  
Callicebus pe r sonatus (4) 
Alouatta fusca ( 3 )  

fSaguinus "'ilii'ricollis (Z )  
Cebus capucinus (5 )  
Saguinus mida s (Z ) 
Callithrix ja cchus (7 )  

Alouatta ca raya ( 1 )  
Saguinus impe rator (l ) 

fS.  fusc icollis  ( 7 )  
Pi th e  c ia pithec ia ( l ) 
Chiropote s satanus (Z ) 

Cebus nigr ivittatus ( 5 )  
C .  alb ifron s ( l Z ) 
Lagothrix lagotricha (4 ) 
Callic ebus moloch ( 7 )  
Alouatta palliata ( 7 )  

Pithe cia mona chus (Z ) 
fSaimir i  sc iureus (8 )  

Alouatta seniculu s ( 5 )  
fAotus trivirgatus ( 9 ) 

fCebus a pella ( 1 1 )  
Atele s paniscus ( 1 6 ) 

No . Countrie s Within 
Dis tribution or 

Protecting Specie s 

Mexico,  Guatemala, 
B r .  Hondura s  

Colombia , Peru, B razil 
Venezuela,  Colombia,  

B ra zil 
Colombia , Peru, Bolivia 
B razil 
Colombia, B razil 
Peru 
B razil 
Colombia, B razil 
Colombia? , B razil 
Colombia 

z 
1 B razil 
1 Panama 
1 B razil 
1 B razil 

1 Peru 
1 Peru 
1 Venezuela 
1 B razil 
1 B razil 
1 Pe ru 
3 
z 
1 B razil 

z 
1 Peru 
z 
3 
3 

3 
3 
4 
4 
6 

5 
6 - 7  

6 
9 

8 
1 1  

* Protected area s  l is ted in ICNP . IUCN ( 1 97 1 ) ;  Harroy ( 1 9n ) .  
§ Named fo rms follow Napier  and Napier ( 1 967 ) ; spe c ie s  a re g rouped according 
to Wo1fheim ( In prepa ration) ; oc cur renc e in reserve s  was e stimated from above 
sources , Hernandez and Coope r (In pres s ) ,  and Tho ringto n  ( 1 974) . 
f T raditional species  of b iomed ical impo rtanc e .  
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TAB LE 3. PROTEC TED AREAS WITHIN THE ESTIMA TED DISTRIBUTIONS OF 
AFRICAN PRIMATE SPECIES 

Protec ted A re-a*,  
1 , 000  km2 

Spe c ie s (No . 
named fo rms) §  

N o .  Countrie s 
Prote cting Spe cie s  

d 
0 . 0 6  
0 . 3 

1 - 1 9  
1 5  
1 5  

;W - 59 
22  
24  
28  
3 4  

6 0 - 7 9 
6 3  
7 0  

7 2  
7 9  

80 - 99 
8 5  
96 

1 00 - 1 99 
1 1 0  
1 1 8  
1 1 9  
1 52 
1 6 5 

1 8 6 

200 - 299  
2 1 4 
243  
21 3 

3 00 - 399  
396  

400 - 499 
446 

450  

The ropithecus gelada (2 ) 
Papio hamad rya s ( 1 )  

Papio leucophaeus ( 2 - 3 )  
P .  sphinx ( 1 - 3 )  

Pan panis cus ( 1 ) 
Co1obu s ve ru s ( 1 ) 
Euoticus  spp.  :. E .  elegantulus and E .  inu stu s  ( 3 )  
C .  talapoin ( 4 - 1 )  

C .  1ho e s ti ( 2 )  
Ce r c o c ebus to rqua tus and C.  gale ritus · 

supe r sp .  to rquatus ( 6 )  
Galago alieni ( 1  ) 
Gor illa go rilla ( 3 )  

A r c to c ebus ca1aba ren s i s  (2 ) 
Subgenus Pilioc o1obus - including 5 spp . : 

1 Ethiopia 
2 

4 
5 

1 Zaire 
3 
6 
3 

4 

5 
5 
8 

7 

C .  badiu s ,  C .  kirki , C .  pennantii , 
C .  rufomit ratus , C .  tholloni ( 20 - 1 4 ) 1 0  

' E rythrocebu s pata s (4 )  1 7  
Pe rodicticus  potto ( 5 )  1 3  

' Pan troglodyte s ( 3 - 4) 1 4  
Cer copithecu s  a s canius ( 5 )  8 
C e r co c ebus a1bigena and C .  ate rr imu s -

supe r sp .  alb igena (4- 5 )  8 
Subgenus Co1obus - inc luding 4 spp . : C .  ango1en s i s ,  

C .  gue reza ,  C .  polykomo s ,  C .  sata na s  ( 22 - 1 6) 1 7  

Galago ide s demidovii ( 7 )  1 8  
Cercopithecus m it i s  a n d  C .  albogula ris  (2 0 - 1 9 ) 1 2  

'Ga1ago c r a s s i caudatus ( 1 0 - 1 1 )  1 0  

G .  senegalen s i s  ( 9 )  27  

' Ce r c opithe cus aethiops g r oup including 4 spp. : 
C .  aethiops , C .  pyge rythru s ,  C .  sabaeus , 

C .  tantalu s  (2 1 ) 2 8  
fPapio cynocephalus g roup including 4 spp. : P .  a nub i s ,  

P .  cynoc ephalu s ,  P .  � . P .  u r s inus ( 1 2 - 1 8 ) 3 1  

* Protected a rea s  li s ted  in I C N P ,  I U C N  ( 1 97 1  ) ;  Ha rroy ( 1 97 2 ) .  
§ Nomenc lature is  adapted from Hill and Mee s te r  ( 1 97 1 ) , Dandelo t ( 1 97 1 ) , and 
Napi e r  and Napie r  ( 1 967 ) .  Named fo rms follow Napie r and Napier ( 1 967 ) ; s e cond 
value s indicate diffe ren c e s  in Hill and Me e ste r ( 1 97 1 ) , and Dandelot ( 1 97 1 ) .  
Oc currence  i n  r e s e rve wa s e s timated from above source s ,  Williams ( 1 9 68 ) ,  
Smithe r s  ( 1 97 1 ) ,  ICNP,  IU CN ( 1 97 1 ) .  Cur ry- Lindahl and Ha rroy ( 1 972 ) , a nd 
Wolfhe im (In prepa ration ) . Thi rteen  fo re st  Cer copithecus sp .  that were ea ch 
prote c ted in le s s  than 60 krn2 of a r ea were  not itemized in the table due to the ir 
la c k  of use  in biomedi cal  work and la c k  of fie ld data on them . 
' T radi tiona l s pe c ie s  of b iomedical impo r tance .  
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Pro s pect s for Wild Primat e s  

Seve ral fa ctor s  complicate the evaluation o f  th e  li s t s  o f  prote c ted a r ea s  
and general population trends for diffe r ent s pe c ie s .  The s e  include 1 )  the 
habitat  quality within the r e s erve s ,  2 )  the purpo s e  fo r which the r e s erve s 
and fo r e s tlands a r e  managed,  3 )  whether the habitat i s  fragmented o r  
rea che s a minimum a r ea r equir ed to s us tain a hete rogeneous gene pool, 
4)  the rate of defo r e s tation , and 5 )  the r elative size of s pecie s populations 
in s ide and outs ide of the r e s erve s .  

Habitat Quality in Re s erve s The numbe r  of primates  suppo rted by an a r ea 
of a pa rticular size varie s with the quality of that habita t .  Mo st  field s tudie s  
have been conducted a t  study site s s ele cted fo r high quality and c o r r e spond 
ingly high primate den sitie s b e caus e thi s maximiz e s  the productivity 
of vi sual  ob s ervations .  Thi s facto r indica te s  why current e stimate s of 
many primate dens itie s may b e  higher than thos e in many r e s erve s .  Re 
s erve s a r e  frequently e stablished in area s  that are  minimally productive 
agriculturally. The s e  a rea s also  r epr e s ent ma rginal habitat for many 
wildlife s pecie s .  The s iz e  of such areas  may g ive an inflated impr e s sion 
of the a c tual protection offered native wildlife . For example , in Sri Lanka , 
nea rly 8 5  pe r cent of the a r ea of li s ted r e s e rve s lie s in the a rid and 
dry zone s of the c ountry. The carrying capa c ity of the habitat in one 
of the dry zone r e s erve s was much le s s  fo r all primate s than the ca rrying 
capac ity e stimated at a wetter study site outs ide of th e  r e s e rve ,  but s till 
within the dry zon e .  The r e s erve suppo rted le s s  than 1 kg/ � of ma caque 
(Maca ca s in ica ) or purplefaced langur (Pr e sbyti s s enex)  while the wette r 
s ite supported 1 90 kg / km2 and 1 ,  0 0 0  kg/km 2, r e s pe c tively ( Ei s enb e rg 
et al . , 1 97 2 ) .  The r e s e rve al s o  suppo rte d  3 8  time s le s s  bioma s s  of 
gray langurs  (Pre sbytis entellu s ) .  The r efo r e ,  it is  not po s sible to u s e  
the s ize o f  r e s e rve s ,  independent o f  habitat  evaluation,  a s  a mea sur e 
of the s ize  of prote cted populations . 

Management Purpo s e s  Afte r th e  ab solute s iz e  and the habitat quality o f  r e 
s e rve s ,  the third fa cto r  that influen c e s  the s iz e  of primate populations  i s  
the purpo s e  for which the a rea i s  managed.  Some r e s e rves may receive 
government prote ction only a s  long a s  specific endang e r ed s p e c ie s  survive in 
them; other s  may be manag ed to the detriment of primate population s . A 
reading of the UN li s t  illu s trate s the fo cus , with primate s and specie s sma lle r 
than ungulate s and ca rnivo r e s  ra rely itemized .  Thi s  empha s is ra is e s  doub t s  
conc erning whether many r e s erv e s  will b e  continued if the conspicuous 
specie s ,  such as the A s iatic lion in the Gir fo re st ,  are eliminated . The 
dry Gir fore s t  is cur rently the la rge st Indian sanctua ry within the di s tr ibution 
of rhe sus macaque s .  

In other ins tanc e s ,  primate populations may b e  cropped fo r competing 
with s pecie s of primary conc e rn .  An example of this  s ituation occur red 
at Lake Manya ra National Par k, Tanzania , whe re  7 0 0  baboons were  killed 
in 1 9 62  fo r their alle ged de struction of bird popula tions (Altmann and 
Altmann, 1 9 7 0 �  Struhsaker ( 1 967a , b )  found elephants t o  b e  the major  
competitor s  of  vervets in  Ea s t  African savanna , wher e  elephants knock down 
the r efug e a nd food tree s of primate s .  Area s managed to protect elephants 
may show c o r r e s ponding r eductions in primate populations . The oppo s ite  
policy also ha s negative long - te rm effects  as  elephants and other s pe cie s 
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play important role s i n  the disper sal of s eed plants which i n  turn fo rm 
part of the diet of primate s .  When fo r e s try depa rtments reduce elephants 
as destructive to growing timber , or s pray he rbic ide s ,  they may b e  
ups etting poorly unde r s tood equilibria .  Such influenc e s  may r educe the 
quality and diver s ity of the fo re s t  for many wildlife specie s  by producing 
long - te rm change s in its botanical compo s ition (Struh s aker , 1 97 2 ) .  

Critical Population Size The a s sumption s and method s fo r mana ging  
wild population s mus t be  r e - evaluated to allow fo r the biolo gical diffe renc e s  
in r e c ruitment rate s between specie s identified a s  " r - s trategis t s "  and " K 
strate gis ts . "  The minimum population size  nec e s sary to maintain a dive r s e  
gene pool i n  wild populations will differ con s ide rably fo r the s e  tw o  g roups 
of  s pe c ie s .  Life table s fo r wild , unprovi s ioned primate s a r e  needed to 
supplement the data colle cted on other specie s b efo re ad equate e stimate s 
of minimum po pulation s ize can be  made . 

The o rganisms mo s t  fr equently found a s  domes tic s to ck, a s  pets , o r  a s  
r e s earch animals share  s everal biological characteri s ti c s  not shared  with 
primate s .  The s e  chara cte ris tic s that allow intensive utilization and mana ge 
ment include annual or  mor e  fr equent r eproduction , multiple birth s ,  and 
rapid maturation.  The s e  s pe c ie s have b e en lab eled a s  " r - s trategist s "  by 
population e colog i s ts due to their high rate s of natu ral  inc r ea s e .  The s e  
specie s can r e cove r rapidly from low population den s itie s and colonize new 
environments that a r e  only tempo ra rily suitable fo r their survival .  His to r i 
cally, the adminis trative familia rity with only this  type o f  s pe c ie s i n  agri
culture  and wildlife manag ement ha s r e sulted in management practic e s  fo r 
wildlife that have been ba s ed on the implic it a s sumption that ha rve sting 
will r emove surplus animal production rathe r than de cimate the b r e eding 
population. 

Only rec ently have data been collected on life table s for s pecie s  that 
have the oppo s ite reproduc tive strate gy. The s e  specie s  have been r efe r r ed 
to a s  "K - s ele cted" s pec ie s  afte r a t e rm fo r the saturatio n density fo r the 
s pecie s in the logi sti c s  equation tha t de s c rib e s  the g rowth of populations . 
K- s trategi sts  a r e  spec ie s that tend to have long e r  life s pan s , slower matur 
ation rate s ,  and fewer offs pring .  Howeve r ,  s inc e each offspring r e c eive s  
mo r e  pa rental  inve stment, i t  ha s a higher probability o f  survival .  B e caus e 
K- s elected specie s have lower rate s of inc rea s e  and mo rtality and have a 
clo s er adju s tm ent to the lo ng rang e ca rrying capac ity of the envir onment, 
they tend to be found in habitats  tha t have traditionally been ve ry stable . 
Lumbering , s la sh and burn ag riculture , and irrigation have tended to 
supplant s table e c o systems with transient one s .  G radua l habitat change s 
and selective pre s su r e s  fo r hunting and trapping have r e sulted in a propo r 
tionately high repr e s entation of K- s e le cted s pecie s  on the li sts  of species  
that a r e  either threatened or in dange r  of  extinction .  

The la rg e -bodied primate s with a 3 - 4  yea r maturation time and a s ingle 
offspr ing bo rn at 1 - 2 yea r inte rvals a r e  prime example s of K - s ele cted 
specie s .  Unfo rtunately,  life table s  fo r pr imate s unde r natural conditio ns 
are not ava ilable . Howeve r ,  a r e c ent pub lication ba s ed upon anothe r 
spe c ie s  with s imila r population characte r is tic s ha s demon s trated how 
extr emely s low re covery is fo r the s e  s pe cie s .  Miller  and B otkin ( 1 974)  
calculated the popula tion dynamic s of  sandhill c rane s ,  a specie s with a 
2 5 - yea r life s pan and a 4-yea r age at pub e rty .  They showed that a popu
lation that ha s been reduced to appr oximately 2 0 0 ,  000  birds would b e  fo rced 
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to extinction within Z S - 3 0  yea r s  if  only 5 pe r c ent of the population we r e  
harve sted annually. A compute r s imulation of the long - range effe ct of 
an annual ha rvest  of 6, 0 0 0  individua ls indicated that 3 0  yea r s  of ha rve s ting 
at thi s  rate would r educe the population to 50 pe rc ent of its forme r level .  
Even if  a morato r ium were introduc ed at  the end of 3 0  yea r s , i t  would 
take another 7 0  yea r s  for the population to r eturn to its fo rme r  equilibrium 
level.  Although the value s of the con s tant s , the annual r e cruitment rate , 
and the a g e - specific survivor s hip would diffe r somewhat fo r each s p ecie s 
of primate , the gene ral magnitude of the s low r ecove ry rate can b e  extrap 
olated directly. 

F o r  a specie s of bird with known winte ring ground s a nd mig ratory route s ,  
one would expe ct that census data would b e  rather a ccurate r elative to data 
on tropical fo r e s t  specie s ,  and that it could be u s ed to monitor po pulation 
fluctuations . To the contrary , the autho r s s tate that the da ta cannot be us ed 
in thi s way s ince sampling e r ro r s were probably the cau s e  of a 3 5 - pe r c ent 
di s crepancy b etween censu s e s  taken Z yea r s  apa rt .  Sinc e ha rve sts  of only 
Z ,  0 0 0  individuals annually would reduc e the equilib rium value fo r the popu 
lation,  the author s  c onc luded that the di s c repancie s " empha s iz e  that current 
cen sus methods a r e  too c rude to detect  significant population d e c r ea s e s  in 
fluctuation s .  To the contracy,  the autho r s  s tate that the data cannot b e  us ed 
in thi s way s ince  sampling e r ro r s were probably the cau s e  of a 3 5 - perc ent 
dis c repancy between census e s  taken Z yea r s  apart .  Sinc e ha rve s ts of o nly 
Z ,  000  individuals annually would reduc e the equilib rium value fo r the popu 
lation,  the autho r s  concluded tha t the d i s c r epancie s  " empha s iz e  that current 
census methods a re too c rude to detect  s ignificant popula tion decrea s e s  in 
time to take the nec e s sa ry remedial action. "  Further ,  their model demon 
s trated that population events canno t b e  pr edic ted accurately with a s imple 
annual census  of total numb e r s .  The author s '  conclu s ion that too little i s  
known to manage thi s  specie s prope rly also  de s c rib es  th e  s ituation fo r all 
primate s .  

The above theor e tical example illus trated one method fo r making lo ng 
te rm proj e c tions about popula tions ;  it also  illu s tra ted how sho rt a time 
wild population s have been c en su s ed .  The ea rlier di s cus sion of the pro 
te cted a r ea provided by r e s e rve s igno r ed the amount of fragmentation of 
populations and the minimum s iz e  of  r e s e rve s nec e s s a ry to prote ct hete ro 
geneous populations .  Medway and W ells ( 1 97 1 )  have acc epted a population 
of 5 .  0 0 0  individuals  a s  a minimum numb e r  that should be provided contin 
uou s prote ction . This i s  a good heuris tic figure fo r which we need mor e  
data . If thi s  i s  a good e stimate , then the Z langur s pecie s would r equir e 
area s  of Z SO km2 (98  mi2 ) and 500  km2 , r e s pectively , fo r populations of 
5 ,  000 individuals  in Malays ian for e s ts . A long - ta iled ma caque population 
would require  500  km2 , while the gibbons and s iamang would need a r ea s  of 
nea rly Z ,  0 0 0  km 2• The wider ranging pigtail macaque (Macaca neme strina )  
would r equire ove r  3 ,  30 0 km 2 o f  continuous habitat to provide safety fo r a 
heterogeneous g ene pool of this  s ize . 

A minimum population is  nec e s sary to maintain dive r s ity in wild popu 
lations but few e s timate s a r e  available . Studie s of the heterozygo s ity of Z Z  
verteb rate specie s have shown the proportion o f  polymorphic loci to vary 
between 1 0  and Z O  percent. Recently, Bonnell and Selander ( 1 974)  have been 
unable to identify any polymorphi sms in the blood prote in s  of surviving wild 
populations of elephant s eals . This s pecie s wa s reduced to fewer than 1 00 
individua ls  and 1 o r  Z ha rem -b reeding mal e s  at the turn of the c entury.  

Copyr igh t  ©  Na t iona l  Academy  o f  Sc iences .  A l l  r i gh ts  rese rved .

Nonhuman  Pr ima tes :  Usage  and  Ava i l ab i l i t y  f o r  B iomed ica l  P rog rams
h t tp : / /www.nap .edu /ca ta log .php?reco rd_ id=18765

http://www.nap.edu/catalog.php?record_id=18765


87 

The s e  autho r s  sugge s ted that the la ck of variability with which to adapt to 
changing conditions incr ea s e s  the vulnerability of this specie s to environ
mental modifications .  A s imilar situation,  but without the breeding bia s ,  
is g r eatly r edu cing polymo r phi sms and increa s ing the vulnerability of s everal 
spe c ie s of primate s .  

Primate s (a r e  typically fo r e s t  s pecie s  that)  repr e s ent a small portion 
of the mammalian fauna in tropical fo r ests  even befo r e  they a r e  expo s ed 
to hunting and trapping p r e s sure s .  The only available e stimate s  for balanc ed 
eco sys tems a r e  tho s e  of Eis enb e rg and Tho r ington ( 1 97 3 )  who calculated 
that primate s r epre s ent from 6 pe r c ent to 1 0  pe rc ent of the total mam 
malian bioma s s  i n  Surinam and o n  B a r ro Colorado Island, r e s pectively . 
The primate po rtion of the fauna is  further cha racteriz ed by s low r e c ruit
ment- -typically ,  one young pe r yea r o r  every o the r yea r - -and slow 
maturation - - typically, 3 - 5  yea r s . The combination of fa cto r s ,  including 
habitat destruction by defo r e s tation , s low popula tion r e c ruitment , and 
s elective hunting and trapping of s pecie s that initially r epres ent a small 
proportion of the mammalian bioma s s ,  create s a bleak picture fo r the 
future of unprote c ted primate populations  in the wild . The in c r ea sing 
numbe r  of r epo rts of po pulation dec line s throughout the tropic s a r i s e  
from thi s  combination of cir cumstanc e s .  

Rate of Defo r e s tation For e s t  habitats  of many primate specie s a r e  b e ing 
depleted as a r e sult of logging and c lea ring fo r other purpo s e s . The changing 
patte rn of land u s e  in South America is  indicative of tr ends throughout the 
tr opical fo r e s ts . E s timate s of the a c tual a r ea of tropical fo re s t  that ha s 
been clea red in South America rang e from 5 0 , 0 00 - 1 00 , 0 00 km2a.nnually, 
although the propo rtion of thi s  a r ea that may b e  s e cond g rowth i s  no t indicated 
(Nelson,  1 97 3 ) . E s timate s of new c ropland are 1 0 , 0 0 0  km2 annually.  
In B razil , 84 perc ent of  the incr ea s ed c rop output b etween 1 948 a nd 1 962  
ha s been attributed to  the inco rporation of  additional a r e a .  In the 1 7  yea r s  
between 1 9 5 0  a nd 1 96 7 ,  a n  a r ea o f  9 0 ,  0 0 0  km 2  i n  th e  humid tropical 
regions of South America wa s converted to a g ri cultur e (Nel son,  1 97 3 ) .  
This a r ea i s  one third g r eater than the prote cted a rea fo r any single 
primate s pe c ie s  throughout Latin Amer ica ( Table 3 3 ) .  Defo r e s ta tion in 
tropical countr ie s ha s c onc e rned s everal autho r s .  Fo r example , the lo s s  
of habitat re su·lting from defo r e s tation in Equato rial Guinea (Sabate r Pi and 
Jone s ,  1 9 67 ) ,  in Tha iland ( Le kagul ,  1 9 6 8 ) ,  in northern Colombia (Struhsaker 
et al . , In preparation) , and in Malays ia (Southwick and Cadigan,  1 97 2 )  is 
reducing the range s of some primate s pecie s .  Lumbering ha s progr e s s ed 
at a rate of 223  km2 annually in Malays ia . Finally, Richards ( 1 9 7 3 )  ha s p r e 
dic ted that all major blo cks o f  tropi cal for e s t  w ill b e  gone by the yea r 2 0 0 0 . 

Relative Numb e r s  o f  Primate s In s ide and Outs ide R e s e rv e s  Primates have 
been trapped from undeveloped a rea s in pa st yea rs - - one s neithe r mana g ed 
inten s ively no r s et a s ide a s  r e s e rve s .  While the s ize of r e s erve s provide s 
an e stimate of minimum futur e populations and indir e ctly of government 
attitude s towards  the development of natural a r ea s , the r e s e rv e s  will not 
supply the primate trade . Indeed , mo s t  a r e  managed to pr event exploitation 
of animals . The following di s cu s s ion  compa r e s  the chimapnzee , a s pe c ie s  
tha t probably will occcur only ins ide r e s e rve s within a few yea r s , and other 
species  that adapt to mode rate ag ricultural development and should continue 
to o c cur in larger numb e r s  out side of r e s e rve s . 
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The dive r s ity and wide s pr ead nature of the pre s sure s exe rted on primate 
habitats is illus trated by chimpanze e s  b ecaus e the specie s ha s a wide 
geog raphical distribution and large home ranges  (Wolfhe im, In pr epa ration) . 
The mo s t  seve r e  land explo itation within the di s tribution of chimpanz ee s 
ha s oc cur red in such areas a s  we ste rn Guinea whe r e  40 perc ent of the 
land is unde r intens ive nomadism and agr iculture (B ournonville , 1 96 7 ) .  
The range o f  chimpanze e s  i s  being r educ ed in Equato rial Guinea through 
the de gene ration of s o il conditions afte r for e sts  a r e  c lea red (Sabater Pi 
and Jone s , 1 9 6 7 ) . Le s s  dive r s e veg etation fr equently repla c e s  rain for e sts  
whe re timbe r conce s sions a r e  granted ,  wher e  plantation s  r e pla ce na tural 
fo r e sts , or  whe re  natural fo re s ts are being managed fo r s ingle obj e ctive s 
with little e cological conside ration. Struhsake r  ( 1 97 2 )  stated that timb e r  
conc e s s ions threaten the T ai Re s e rve , which i s  the la st fo r e sted a r ea 
whe re  chimps o c cur in the Ivory Coa st .  A prog ram us ing a rbo r ic ide s 
to weed out noncommerical spec ie s  of tr e e s  afte r logging i s  a method 
of fo r e s try manag ement pr e s ently practic ed in Uganda that alte r s  the 
habitat fo r chimps (Reynold s and Reynold s ,  1 9 6 5 ) .  Suzuki ( 1 97 1 )  r epo rted 
that a fourth of the Budongo Fore s t  had been treated with he rbic ide s and 
future  plans included s praying the entire  a rea . The prog ram kills pr imate 
food s ourc e s ,  such a s  fig tree s ,  and it promote s g rowth of s econda ry 
b rush.  The ability of chimpanz e e s  to survive in agricultural areas  ha s 
been documented by Dunne tt et  al .  ( 1 97 0 ) ,  but the hunting and trapping 
pre s sur e s  summa riz ed by Wolfheim (In pr epa ration) have had a devastating 
effect on populations outs ide of r e s erve s .  

The pro spects for the c ontinuation o f  much la rger populations  outs ide 
than inside r e s e rve s a r e  more  favorable for the s pe c ie s nume rically mo re 
impo rtant in biomedical work than they are  fo r the ra rer and la rger 
specie s .  Semi - te rre strial speci e s  such a s  rhe su s macaque s ,  baboons , 
and ve rvet monkeys and a rboreal specie s such a s  squir rel  monkeys have 
in common the ability to utilize a va rie ty of habitats ( Eis enb e r g  et al . , 1 9 7 2 ;  
Southwick e t  al . , 1 9 6 5 ;  Altmann and Altmann, 1 97 0 ;  Ga rtlan and B rain ,  1 9 6 8 ;  
Ro s enblum andCoope r ,  1 9 68 ) . The babo ons can explo it the drie r savannas 
a s  well a s  the mixed, regenerating , and rive rine fo re s ts utiliz ed by the 
other specie s .  The s e  s pec ie s a r e  not s pe c iali s ts but consume a wide 
variety of  natural foods including fruits , flowe r s ,  bud s ,  ins e cts , and small 
verteb rate s .  They are  well adapted to live at the ecotone , or the inte rfa c e  
between hab itats , where  food supply inc rea s e s  with botanical dive r s ity. 
B ecau s e  the medically impo rtant s pecie s ,  rhe sus macaques , baboon s ,  
and ve rvet monkeys , a r e  both oppo rtunistic feede r s and s emi - te r r e s trial, 
they have fr equently shown population inc r ea s e s  in a r ea s  whe r e  the matur e 
fo r e s t  i s  degraded to mixed and suc ce s sional growth and also whe re patche s 
of fo r e s t  are  inte r s pe r s ed with cultivated c rops . Such inc rea s e s  have b e en 
ob s erved during the ea rly s tage s of ag ricultural expansion whe re  the re  
is  a sla sh and burn s ub s i stence  patte rn of  planting and fallow. Such inc rea s e s  
continue until the human s e ttlements be come mor e  densely populated and 
the fore s t  patche s that s e rve as retreats fo r monkeys a r e  r emoved . 

A s  agriculture shifts to a cash c rop ba s i s  and become s inc rea s ingly 
te chnological ,  monkeys become labelled a s  c rop raide r s  and may be exte r 
minated through s ystemati c hunting , trapping, o r  poi soning . B aboons 
are conside r ed to b e  suffic iently damaging as agricultural pe sts  in South 
Afr ica to wa r rant gove rnmental publication of a b r o chure fo r fa rmer s  that 
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explains how to capture and di s po s e  of troop s sys tematically ( Keith and Stoltz , 
1 97 1 ) .  McGuir e ( 1 974)  e stimated that 2 ,  0 0 0  ve rvets were killed annually 
fo r bountie s on the C aribbean i s land of St. Kitt s . Small numb e r s  of ve rvets 
wer e  introduced onto the i s land de cade s ago and current population e sti 
mate s range between 5 ,  000  and 2 0 ,  0 0 0 .  Rowell ( 1 9 6 8 )  e stimated that 6 ,  0 0 0  
vervets wer e  killed a s  agricultural pe sts  in Uganda i n  1 9 64 .  Such animals 
repr e s ent untapped sour c e s  of primate s that c ould potentially b e  harve sted 
on a susta in ed - yield ba s i s  through purcha s e s  fr om fa rme r s  who allow 
the depredations of the s e  animals on their crops during the year .  U the 
eradication programs suc c eed, the population inc r ea s e s  of the s e  opportunisti c  
primate spe c ie s may turn out to be  only temporary inc r ea s e s  la sting fo r 
a few yea r s  in a c tively develo ping a gricultural regions . 

Although ce rta in monkeys may c ontinue to exis t  in la rge numb e r s  
outs ide of r e s e rve s ,  urban monkeys that co - exi s t  with humans be come le s s  
useful fo r medical re s ea rch b e caus e  they may carry antibodie s  to the 
dis eas e  under study and may have various pathologies  that  confus e the clin 
ical and his tolo gical pic ture of the di s ea s e  s yndrome.  They also require  
inc r ea singly expen sive qua rantine p roc edure s to  cure them prio r  to  u s e .  
Southwick and his colleagues  have documented a gene ral inc rea s e  i n  s caven 
ging urban populations and a corre s ponding de cline in the numb e r s  of rural 
and woodland monkeys b e caus e  the s e  a r e  trapped mor e inte nsively fo r bio 
medical u s e  and a r e  also trapped or shot a s  agricultu ral pe s ts . Although 
problems of continually chang ing di s ea s e  status can be minimiz ed by 
obtaining expe rimental animal s c on s i stently from known localitie s ,  this 
tr end in the relative abundanc e of urban and agricultural monkeys i s  
reducing the potential biomedical us efulne s s  o f  many monkey populations 
found outs ide of r e s e rve s .  

F ew popula tions of primate s  have b een sampled r e peatedly in a fa shion 
that ha s provided data fo r unde r s tanding population tr ends . Only a fifth of 
the 1 46 field studie s  conducted during the la s t  few yea r s  have been sup
ported to any extent by the National Institute s of Health ( Chive r s  and 
Chiver s , 1 974) . An awarene s s  of the tr ends in wild populations that in 
fluence  the quality of animals  ha s b ecome inc reasingly impo rtant for u s e r s  
because  the re will b e  a continuing need to procure b r eeding stock and to 
obta in animal s for compa rative s tudie s .  

Programs that develop captive colonie s cannot affo rd to igno r e  the 
need fo r protecting wild po pulations that can s e rve a s  in suranc e again st  
colony lo s s .  Ri sks inher ent in captive colonie s include the lo s s  of  g enetic 
dive r s ity, s ele ction for detrimental gene s ,  and nutritional problems , a s  
well a s  the r isk  of colony lo s s  from a n  epidemic . Unle s s  b r eeding 
colonie s are  e s tabli shed on a large s cale , it will be ne c e s sary to supple 
ment b r e eding s to ck from the wild . If b r e eding colonie s are  too small, 
genetic drift or de crea s ing fe rtility may o c cur . F ertility ha s been found 
to de cline with inbreeding by the sixth to eighth generation in s everal 
specie s of nonprimate s .  At 5 year s  pe r gene ration of macaque s ,  such 
a r eduction could be expecte d  in as little as 3 0 - 40 yea r s  of captive b r eeding 
in clo s ed colonie s whe re turnove r i s  maximized in orde r  to s tudy the 
influenc e of inheritanc e on di s ea s e  sus c eptib ility and r e s i s tanc e .  Ther e  
a r e  example s o f  unantic ipa ted s e le c tion i n  the literatur e ,  e .  g .  , prog r e s 
s ive deafne s s  appea ring in s tra ins of mic e sus c eptible to audio genic 
s eizur e s  (Rall s , 1 9 67 ) .  Captive b r eeding g enerally promote s rapid 
growth and maturation . Few reproduc tive studie s ba s ed upon small 
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captive g ene pools are available . Rec ent ob s ervations on exoti c b ird s 
indicate that growth rate is  a s  finely tuned a s any phy s iological pa ramete r  
and that inc rea s ing the g rowth rate fo r tropical specie s may r e sult in 
physical defo rmitie s when bone , mus cle , and tendon g rowth do not keep 
pac e  with ea ch other ( Kea r ,  1 97 3 ) .  

B oth the intrinsic population ecology o f  primate s and cu rrent environ 
mental change s in the tropic s have inc rea s ed conc e rn fo r the future of 
wild primate s .  More accurate data on the status  and trend s  of clo sely 
monitor ed wild populations mus t  b e  a c cumulated in orde r to manage  
harve s table populations both in  the wild and in  captivity. 
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SUMMARY 

U sage and a cqui s ition  patte rns fo r primate s in the United State s can be  
de s c rib ed by four paramete r s :  1 )  the holding capa c itie s of  fac ilitie s u s ing 
primate s ,  2 )  the volume of imported primate s ,  3) the biomedical us e s  of 
primate s ,  a nd 4 )  cur rent breeding pro grams . 

Size of Facilitie s U s ing  Primate s 

The r e sults of a 1 97 3  ILAR survey are  summarized in Table 3 5 .  Inven 
to rie s o f  nea rly 50 , 0 00 primate s we r e  identified by r e spondent s t o  the 
que stionnaire s .  The facilitie s in th e p rivate s e cto r included r e search· 
in s titutions , pharmaceutical companie s ,  and ho s pital s ;  unive r sitie s and 
primate cente r s ;  and state and lo cal health departments . F ederal  gove rn
ment fa cilitie s repo rted ho lding 7 ,  1 50 primate s with 3 ,  0 00 of the se  primate s 
held intramurally at NIH , 2 ,  6 0 0  at milita ry laboratorie s and Veterans 
Adminis tration ho spitals , and 40 0 at  other fa cilitie s including the C ente r 
fo r Dis ea s e Control. The final 1 ,  1 50 primate s held at the Caribb ean 
Primate Re search Cente r were included with fede ral fa cilitie s .  

B ecau s e  the te rm "us e" led to amb iguitie s i n  e stima ting th e  total 
numbe r of primate s used  fo r biomedical programs , it wa s found to b e  
le s s  appropriate fo r annual repo rts than record s  o f  inventorie s and new 
acquis itions .  Under the Animal Welfare Act of 1 97 0 ,  USDA regi s te r ed 
fac ilitie s in the private s e c tor  and repo rted usag e s  of 5 5 , 0 0 0  primate s 
by 2 7 6  re s ea rch fa cilitie s in 1 97 2  and a s imila r numb e r  in 1 97 3 .  Although 
invento rie s and u sag e s  were not s tr ic tly compa rable , if a third of the 
omitted facilitie s in the private s ecto r  were  a s sumed to hold a third of 
the primate s ,  then the total inventory of biomedical fa cilitie s nationwide 
should be adjusted to 68 ,  0 0 0 .  

The Volume o f  Imported Pr imate s 

The e stimated volume of primate s mos t  fr equently impo rted in 1 972 are  
contra sted in  Table 3 6  with tho s e  volume s repo rted by u s e r s and suppli e r s  
to be impo rted fo r biomedical prog rams i n  1 97 3 .  The majority o f  the 
3�, 600  Old Wo rld primate s impo rted were  u s ed in biomedical programs . 
Of the total impo rts , 2 ,  400 we re  s pecie s g ene rally impo rted only fo r 
exhib ition . Three of the four mo s t  frequently u s ed primate s pe cie s we re  
impo rted from South Ame ric a ,  although only 1 / 4 - 1 / 2  of  the New Wo rld 
iinpo rts were identified a s  used in biomedical prog rams . The mo st  
frequently impo rted s pe cie s  were  rhe sus  ma caque s ,  squirrel  monkeys ,  
ma rmo s et s ,  and capuchin s . The se  specie s along with ve rvets , long - ta iled 
ma caque s ,  baboon s ,  and night monkeys were the mo s t  widely u s ed 
s cientifically . 

9 1 
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TAB LE 3 5  NUMBERS OF PRIMA TES MAINTAINED F OR BIOMEDICAL 
PROGRAMS IN UNITED S TATES INS TITU TIONS 

No . Primate s 
USDA , 1 972 ILAR , 1 973 

Facilitie s 

Re s ea rch in stitute s ,  drug companie s 
Unive r s itie s ,  primate c ente r s  
Local gove rnment 

T O TAL (private secto r )  

Fede ral gove rnment 
Supplie r s  

SURVE Y T O TAL 
Adjus tment, 34o/o private s ecto r  not surveyed 

ADJUSTED TO TAL 

U s e Invento ry 

2 9 , 1 0 0 1 8 , 8 0 0  
2 5 , 0 00 1 7 , 450  

9 0 0  40 0 

5 5, 0 0 0  3 6 , 6 5 0  

7 , 1 50 
5 , 7 0 0  

49 , 50 0 
1 8 , 40 0 

67, 9 0 0  
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TAB LE 3 6  CURRENT VOLUMES O F  PRIMA TES IMPORTED AND USED 
IN BIOMEDICAL PROGRAMS IN THE UNITED S TA TES 

Spe c ie s 

Old Wo rld 

Rhe su s macaque 
V e rvet monkey 
Long - ta iled macaque 
Baboon 
Other 

1 OTAL ( Old World specie s )  

New World 

Squir rel monkey 
Saguinus sp .  
Night monkey 
Capuchin 
Other 

TOTAL (New Wo rld specie s )  

Old Wo rld 
New World 

TO TAL 

Range of e stimate s 
Cur rent "be st  e stimate" 

Minimum No . 
B iomedical 

Impo rts 
1 9 7 3  

2 5 , 000  
3 , 200  
3 ,  500  
1 , 300  
1 ,  600  

34, 600  

5 , 600  
2 , 800  
2 , 1 0 0 

800  
1 00 

1 1 ,  400 

34, 600  
1 1 ,  40 0 

46 , 0 0 0  

4 6, 0 00 - 5 5 , 0 0 0  
5 5! 000  

Total Impo rts 
Impo rts fo r 

USDI Biomedical 
1 97 2  U se (%) 

2 3 , 0 0 0  1 00 
3 , 3 0 0  9 7  
1 ,  400 1 00 
1 , 3 0 0  1 00 
4, 0 0 0  40 

3 3 , 0 00 1 00 

2 5 , 0 0 0  22  
5 , 400  52 
3 , 5 0 0  6 0  
6 , 1 0 0 1 3  
4, 6 0 0  2 

44, 6 0 0  2 6  

3 3 , 0 00 1 00 
44, 6 0 0  2 6  

7 7 , 6 0 0  59  

70 , 0 0 0 - 9 1 , 0 0 0  5 0 - 7 1  
7 5 , 0 0 0  73  
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Cur rent e stimate s o f  total imports range  from a low value of 7 0 , 00 0  
publi shed b y  the U . S .  Department of Comme rce fo r 1 9 73  t o  9 1 , 0 0 0  fo r the 
highe r of 2 e s timate s publi shed by the U . S .  Department of the Inte r io r  fo r 
1 972 . A highe r perc entage of impo rted primate s wa s u s ed in biomedical 
prog ram s than ha s been reported previously and the b e s t  curr ent e stimate 
is 5 5 ,  000  of 7 5 , 000 , or at lea st 73 pe rcent. The r emainde r were impo rted 
fo r exhibition and the pet  trade and als o  included deale r s '  lo s s e s .  

Rec o rd s  fo r the intramural fa cility at  NIH showed that the lo s s e s during 
qua rantine ave raged 1 1 - 1 2  perc ent ove r the pa s t  1 5  year s .  The maj o rity 
of primate s handled by the facility we r e  rhe sus macaque s  shipped directly 
from India . Quarantine lo s s e s  fo r night monkeys and marmo s ets reached 
50 pe rcent .  A s suming that this lo s s  rate i s  typical nationwide ,  then a s  
many a s  1 0 , 000  primate s ( 1 3  percent o f  7 5 ,  0 0 0 )  may b e  lo st  annually 
by importe r s during conditioning and qua rantining.  

Deale r s  have buffe red the scientific community from an awarene s s  of  
the volume of the s e  lo s s e s  by the practice  of  selling pa rtially conditioned 
animals to many institutions .  E stimate s o f  lo s s e s  have indicated that 
nea rly half of the 2 0 ,  000 - 40 , 0 0 0  impo rted primate s attributed to the pet 
trade may in fa ct be lo s s e s  inher ent in the pres ent sy stem of c omme rcial 
colle cting . Pa st e s timate s fo r the pet trade we r e  de rived by subtra cting 
s cientific use  from total impo rts . The lack of regulations  by importing 
countr ie s to eliminate the unsystematic pet trade in South Ame rican pri
mate s ha s b een cons ide r ed to b e  one of the major  rea son s  fo r inc rea sing 
restrictions on exports  by ho st  c ountrie s .  New regulations propo s ed by the 
U . S . Department of the Inte rio r and the Public Health Service ,  cove ring 
the impo rtation of animal s ,  would effe ctively eliminate the pet trade . 
Te rmination of the pet  trade will also eliminate the scapegoat fo r many of 
the lo s s e s  acc ruing from the wa steful method s of trapping , shipping, and 
holding impo rted primate s .  The re spons ibility that u s e r s  a s sume in 
reducing the wa stage in trans it and u se may b e  expected to affe ct the number 
of  impo rted primate s available to  cove r a po rtion of  the need s of medical 
r e s earch.  A few ins titutions have alr eady demon strated succe s s  in r educ ing 
lo s s e s  in collecting rhe su s macaque s ,  baboon s ,  and long - tailed macaque s 
by spon soring expeditions to capture  and ship the se animals . The impo rtance 
of s imila r effo rts for capturing a rboreal specie s is  stre s s ed . 

Pre s sure s from profe s s ional organization s  and government regulations 
have conve rged in attempting to cor rect the abu s e s  of the pa st  commercial 
trade in primate s .  In 1 97 3 ,  the primate s pecialis t  group of the IUC N  
recommended that gove rnments i n  the sou r c e  countrie s should n o t  only 
r e s trict exports of wild primate s but should als o  tax expo rt s if ne ce s sa ry 
to con s e rve natural populations of labo rato ry pr imate s a nd to enc ourage 
the development of s elf- susta ining b reeding colonie s .  

B iomedical U se s  of Primate s 

Re spondents to the 1 97 3  ILAR survey indicated their 1 974  need s  fo r primate s 
from imports and cur rent invento rie s .  In a sample of 4 1 , 0 00 primate s ,  
summarized in Table 37 , pharmacology and toxicology, tog ether with vac 
cin e  production and safety te sting , a c c ounted fo r the first  3 7  perc ent of the 
primate s u s ed.  The large st annual requir ement of rhe su s ma caque s wa s 
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fo r the production and safe ty te sting of polio va ccine s ,  which r equired 3 ,  0 00 
and 2 ,  000 , re spectively . Studie s of specif i c  di sea s e s  and expe rimental 
surge ry accounted fo r the s econd la rge s t  demand, or  3 6  pe rcent of the total 
primate s .  Anothe r 1 6  perc ent of the demand came from s tudie s of neuro 
phy siology, while the final 1 1  pe rcent were u s ed in s tudie s of phy siology, 
reproduction,  and s o c ial behavio r .  

F ew inve stigato r s  indicated a pr efe renc e fo r the s ex o f  experimental 
animals . The sub stitution of male s fo r female s in many experiments wa s 
cons ide red impo rtant in prote cting the reproductive capacity of captive and 
wild population s .  Inc rea sed empha s i s  on hu sbandry and social behavio r wa s 
considered ne c e s sary fo r managing multig ene ratio nal b r eeding colonie s .  

B iomedical demand fo r general use  specie s such a s  rhe sus ma caque s 
and squir rel monkeys ha s been distinguished from demand fo r spe cial 
use specie s ,  such a s  marmo s ets and night monkey s .  A s  summarized in 
Table 2 S ,  more  than 80 perc ent of the animals in the la tte r g roup a r e  
cur rently u s ed i n  a s ingle r e s ea rch category.  Demand fo r s pe c ial u se 
spe c ie s  i s  expe cted to inc rea s e  and b roaden a s  ba seline data ac cumulate 
on them. 

The sub s titution of othe r taxa fo r primate s wa s not c onside red to b e  
fea s ible b y  6 0  pe r cent of the inve s tigato r s  studying infe c tiou s di s ea s e s ,  
and a third of r e s pondents wo rking in othe r field s .  Table 3 8  summa r iz e s  
the alte rnative primate spe c ie s that a r e  p r e s ently u sed in va riou s r e s ea r ch 
area s .  

Curr ent B reeding Programs 

Total 1 97 3  births  repre s ented le s s  than S pe rcent of the total annual 
demand. B r eeding of night monkeys and capuchin s wa s notic eably la cking 
relative to their u sage rate s .  B re eding colonie s have been supported until 
now primar ily to obtain fetu s e s  and infants fo r re s ea rch rathe r than fo r 
production . The production of fetu s e s  wa s not indicated in tabulation s  on 
birth ra te s but repre sented a fourth of all reproduction fo r rhe sus 
macaque s .  

The invento rie s of F1 and F2 female s have nea rly rea ched 1 ,  0 0 0  
animals but no long - te rm funding ha s b een e stabli shed fo r the s e  colonie s .  
Placing a highe r priority o n  r e sea rch ove r captive b r eeding ha s re sulted in 
us ing cur rent b re ede r s  (that a r e  already adjus ted to confinement) fo r expe r 
imental purpo s e s  rather than fo r production. 

Captive breeding ha s been di s cu s sed fr equently in te rms of production 
cente r s  fo r wild - caught b re ede r s ,  and the s e  overe stimate potential net 
yie ld s  from captive colonie s .  A di s tinction between produc tion cente r s  
and s elf- su staining b r eeding colonie s wa s s tr e s sed becaus e it has be come 
unreali stic to a s sume that the re will be a continuing supply of wild -caught 
b re ede r s  available to stock colonie s .  The e stimate s of net yield swnma rized 
in Table 3 9  were ba s ed upon a reproductive rate of 80 pe rc ent fo r 1 0  yea r s  
per female with I S - percent lo s s e s  of infants . Many re sea r che r s  have 
conside red the s e  rate s to be ove rly optimis tic . Rate s of SO pe rc ent fo r 
S year s may be more reali s tic , e s pecially fo r s pecie s other than rhe su s 
ma caque s .  Such e s timate s would g r ea tly inc rea s e  the numb e r s of matu ring 
animals that mu st be held fo r replacement of breeding s tock and would 
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TAB LE 37  PERCEN T DEMAND FOR SPECIES BY BIOMEDICAL RESEARCH AREA 

Percent Demand 
fo r S2ecie s bi R e s ea rch A rea Sample 

Re s earch Area Rhe sus Marmo s et Squir rel Night Other Total Pe r cent 

Pha rmac olo gy-
toxicology 3 0  1 2 5  0 3 0  1 0 , 499  

Vac cine produc tion ,  
safety te sting 1 8  7 6 0 2 4 , 944 

Dis ea s e ,  expe r i -
mental surgery 24 9 0  27 82 3 9  1 4 , 6 54 

Neurophy s iology 1 7  1 2 5  1 8  1 3  6 , 5 9 9  
Physiology, r e production, 

social b ehavio r 1 1  1 1 7  0 1 6  4, 4 1 5 

TOTAL 24, 587 3 , 604 3 , 3 1 0  2 , 0 8 6  7 , 524 41 , 1 1 1  
Perc ent 60 9 8 5 1 8 

TAB LE 3 8  MOST FREQUENT ALTERNATIVE SPECIES USED IN 
BIOMEDICAL PROGRAMS 

Research Area 

Pha rmacology
toxic ology 

Vac cin e  p roduction, 
safety te s ting 

Dis ea s e s  
Infe ctiou s  
Neopla sm 
Organ system 
Expe rimental surgery 

Neurophys iology 
Sensory 

Reproductive physiology 
So cial  behavio r 

Rank of S2ecies  bi Area 
1 2 3 

Rhe su s  Vervet Squi r r el 

Rhe su s Marmo set  Squir rel 

Rhe su s Night Ma rmo s et 
Marmo set  Rhe sus Squir rel 
Rhe su s Squirrel ( Long - tailed)*  
Rhesus B aboon (Stumptail)  
Rhe su s  Squi r rel (B aboon) 
Rhe su s Night (Squirr el) 
Rhe sus Bab oon ( Long -tailed)  
Rhe sus Squirrel Long- tailed 

*Pa renthe sis  indicate < 200 animals of spe c ie s r epo rted . 

2 5  

1 2  

3 6  
1 6  

1 1  

1 0 0 
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TABLE 3 9  COM POSITION AND PRODUCTION OF A SELF - SUSTAINING 
BREEDING COLONY PER 1 00 BREEDING FEMALES 

No . breede r s  
Gros s  annual production 

Infant lo s s  in 1 st yr - 1 5o/o 
Replacement holding for 

3 yr 
Net yield (held fo r sale 

at 1 yr) 

TOTAL INVENTORY 

Annual colony maintenance 
costs ( $0 .  50 / day/animal 

x 3 6 5  days x invento ry) 

Colony Compo sition* 
Female Male Inventory 

1 00 
40 
34 

1 0  

24 

1 0  
40 
3 4 

1 

3 3  

$36 ,  500/ 57 yearlings 
$640 I year ling 

1 1 0 

3 3  

57 

2 1 2 

$6 . 4 million/ 1 0, 000  yearlings 

*As sume 80% birth rate for 1 0  yr/female . 
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9 8  

greatly reduce net yield . Current e stimate s of  per  diem costs are $1 . 00  
per day for mo st biomedical institutions rather than $0 . 50 per  day. Main
tenance costs  of captive - reared young will be conside rably higher than the 
$640 indicated in this table , unle s s  economie s can be realized from large 
scale production of breeding in free - ranging conditions and in compound s 
outs ide of pre s ent re search facil itie s .  Total co sts would rapidly increa se 
if there were  a reduction in the reproductive rate , increa se s in daily main
tenance costs , or demand for primate s older than 1 year . 

Population Trends 

Few e stimate s of total wild populations are available except fo r rare and 
endangered specie s .  The area of e stablished national reserve s in tropical 
countrie s that meet the UN crite ria for listed national pa rks repr e sents 
a fir st approximation of the size of primate populations that will be afforded 
long -term protection.  More  government protection is afforded African 
primate s than spe cie s on other continents due to the larger  size of African 
reserve s .  Nearly 60 percent of the African fo rms have mo re protection 
than any Asian specie s and nearly 40 percent have more protection than 
any Latin Ame rican fo rm. This pattern of prote ction is inver sely related 
to the cur rent biomedical demand fo r specie s by continent. The decreasing 
supply of wild primate s re sulting from defore station and habitat lo s s  ha s 
empha sized the need fo r an immediate long range inve stment in s elf 
sustaining breeding colonie s if primate s are  to continue to be available 
on a predictable , though mode st, scale as expe rimental animals . 
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APPENDIX I COM PARISON OF PRIMA TES BE ING MAIN TAINED ON 
1 JA NUARY 1 97 1 AND 1 OC TOBER 1 97 3  

Invento ry 
1 Jan . 1 Oct.  

Specie s * 1 97 1  J 973 

Tupaiidae 

Tupaia sp. , tree shrew s  

Lemuridae 

Che irogaleu s medius 
Hapalemur gri seus , grey lemur 
Lemur catta , r ing -tailed lemur 
L. fulvu s ,  brown lemur § 
L. macaco,  black  lemur § 
L. mongo z ,  mongoose  lemur 
L. va riegatu s 
Micro cebus murinus , mou se lemur 

Ind r i idae 

P ropithecus ve r rauxi cogue reli , s i faka 

Lo r i s idae 

Galago cra s s icaudatu s ,  thic k - ta iled 
gala g o  

G. senegalensis , Senegal galago 
Nycti cebu s coucang ,  slow lo ris  
P e r o d i c t i c u s  po tto , potto 

Ceb ida e 

46  

45  
9 1  
23  
24  

9 

45 1 
60  
47 
1 0  

Aotu s tr iv i rga tu s ,  n ight monkey'� ':' 1 ,  0 6 1  
A t e le s geoffroyi ,  black -handed 

spide r monkey 3 
A .  pa n i s cu s , bla ck spide r monkey 9 
A t e le s sp .  , spide r monkey 1 1  
Callic ebu s moloch,  du s ky tit i  34  
C .  to rguatus , royal t iti 4 
C eb u s  alb i f r o n s ,  wh ite - fr o n t e d  

capuchin 2 5 5  
C .  ape lla , tufted capuchin •� ':' 1 7 7 
C .  capu c i nu s ,  white - th roa ted 

capu chi n 1 1  
C eb u s  s p .  1 4  
Lago th r ix  lago tr i cha ,  woo lly monke y  22  
Sa im i r i  s c i u r eu s , squi r re l monke y * *  3 ,  941  

Call i t r i c hida e 

Callim ic o go e ldi i , Goeldi '  s ma r mo s et 
Callith r ix  a rg e n ta ta , s ilve r marmo set  
C .  ja c chus , c o tton e a r ma rmo s et 
C .  ja c chus x C. pe n ic illata , hyb r id 
C .  pe n i c i lla ta , black  ea r ma rmo s et 

1 3  

6 5  

7 
3 

7 8  
1 6 1 

27  
1 4  

8 
9 

5 

2 9 5  
40 
30 

2f 

1 ,  3 1 6  

30  
4 

64  
3 9  

2 6 1  
5 1 1 

5 
50  
2 9+ 

4 , 3 58 

1 3  
3 

1 86 
4 
4 

No . Maintained 
�..,;

N;..;.;;.o.;.. • ....:La�b�s�-
> 3  Y r  1 Jan. 1 Oct. 

a s  of 1 97 3  1 97 1  1 97 3  

3 
3 
7 

84  
6 

4 
6 

4 

1 57 
1 
7 

67  

3 
1 4  

1 0 2 
37  

670 

5 
2 

1 6  

4 

3 
3 
3 
3 

2 

8 
9 
7 
1 

2 8  

1 
4 
5 
1 
1 

2 6  
9 

2 
2 
6 

86  

2 

9 

1 
1 
3 
3 
2 
1 
1 
1 

1 2  
7 
4 
1 

2 9  

2 
1 

1 1  
2 

1 5  
3 1  

1 
1 
8 

1 00 

2 
1 
2 
1 
1 
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A P PE NDIX I ( c ontinu e d )  

C eb ue lla pygma e a , pygmy ma rmo s et 
Saguinus fu s c i c o l li s ,  b rown - headed 

ta ma r i n  
�· fu s c ic o lli s x S .  n ig r i c olli s ,  

ta ma r in hyb r i d  
�· ge off royi , G e o ff r o y ' s tama r in 
�· illige r i ,  tama r i n  
�· ill ige r i  x �· n ig r i c olli s ,  

tama r in hyb r id 
�· mys tax , mou s ta ched ta ma rin * *  
�·  nig r i c o l l i s ,  b l a c k  and r e d  

tama r i n ::: ::: 
�· o e d ipu s ,  c o t to n - to p  ma rmo s e t  
Ma rmo s e t 

C e r c o p ithe c ida e 

C e r c o c e b u s  a te r r imu s ,  bla c k  
mangab ey 

C .  lu nula tu s  
C .  to rqua tu s , s o o t y  and white 

c o l la r ed ma ngab e y s § § 
C e r c opith e c u s  a e thiops , v e r v e t  
monke y::: ::: 

C .  m it i s , b lu e  and s yke s monke y d f  
C .  ta lapo in , ta lapo in monke y  
E ryth ro c eb u s pa ta s ,  pa ta s monkey 
M ac a ca a r c t o ide s , s tump- ta iled 

ma caque ::: ::: 
M .  cyclops i s ,  F o rm o s a n  macaque 
M .  fa s c i c u la r i s , long - ta iled 

ma c aque ::: ::: 
M .  fu s c a ta , J a pa ne s e  mac aque 
M .  mula t ta , rhe s u s  ma c aque ::: ::: 
M .  n em e s t r ina , pig - ta iled 

ma caque ::: ::: 
M ,  nigra , C e 1 eb e s e  m a c aqu e � 
M .  radia ta , b o n n e t  ma c a q u e ::: ::: 
M .  sylvanu s ,  B a rba ry ape 
M a c a ca s p .  
Papio cyn o c ephalu s ,  sa vannah 
babo on¢¢ 

P.  ha mad rya s ,  s a c r e d  bab o o n  
P .  le ucopha eu s ,  d r i l l  
P .  sphinx , mand r il l  
P r e sbyti s e n t e l lu s ,  hanuma n langu r 
1 h e r opith e c u s ge 1ada , g e la da bab o o n  

Hyloba tida e 

Hylob a te s c o n c o lo r ,  b la c k  g ibbo n 
H . la r ,  w h i t e - ha n d e d  g i b b o n  

116 

Invento ry 
l Jan .  1 O c t .  
1 97 1  1 97 3  

44 

3 1 7  

462 

1 , 3 5 9  
3 9 0  

2 

2 

1 , 1 9 9  

1 0 8 
2 
5 

2 
7 1 7 

44 1 
6 1 4 

4 1  

2 

1 58 6 0  

2 , 0 57 1 , 3 9 0  
8 

3 4  4 2  
1 6 8 1 57 

8 0 9  1 ,  0 8 3  
1 0 3 40 

2 ,  689 1 ,  8 3 6  
1 2 0 1 7 8  

2 3 ,  3 0 0  22 , 9 8 0  

1 ,  3 2 7  
7 7  

44 1 
1 5  

6 

1 , 5 3 5  
9 
5 
4 

45  
32  

2 
1 4  

1 ,  4 3 9  
8 3+ 

4 1 9 

2 , 2 9 9  
1 9  

8 

+ 
3 2  

No . Ma intained 
�3 Y r  

a s  o f  1 97 3  

4 

3 9 5  

3 8  
l 

4 

94 
1 2 3 

6 

2 

2 6  

1 0 7 

1 8  
3 0  

2 87 
1 2  

5 5 5  
1 1 6  

5 , 0 9 6  

5 7 6  
5 2  

2 0 3  

4 2 6  

2 

6 

No . Lab s 
l J a n . 1 O c t. 
1 97 1  1 9 7 3  

3 

5 

8 
1 4  

4 

3 1  
4 
l 
8 

5 3  
2 

4 5  
4 

1 48 

3 6  
4 

1 0  
l 
3 

47 
2 
l 
1 
l 
2 

1 
3 

2 

3 

1 
5 

6 
1 3  

2 

1 

9 

37 

3 
9 

60  
2 

40 
6 

1 6 1 

3 6  
6 

1 1  

5 7  
l 

2 

1 
3 
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APPE NDIX I ( c ontinued )  

Invento ri No. Maintained No . Lab s 
1 Jan. 1 Oct. �3 Y r  1 Jan. 1 Oct. 

Seecie s  1 97 1 ! 97 3  a s of £ 9 7 3  1 97 1  1 97 3  

Hylobate s s p . , g ibbon 
s�ehalansus synda c!flu s ,  

Pong idae 

2 3 
s iamang 2 

1 7  

5 5 3 1 
1 

1 7 1 3 2 2 Gor illa go rilla , go rilla 
Pan troslod:Ite s ,  chimpanzee 443 67 3 1 5 0+ 2 4  27 
Pongo i:!I&maeu s ,  o rangutan 

New Wo r ld "unide ntified" 

Old W o rld "unidentified" or  s ingle 
individual pe r spe cie s  

New W o r ld 
C ebidae 
Callitrichidae 
Unide ntified 

New W o r ld Total 
Old Wo rld 

P ro s im ians 
Ce rc opithe c idae 
Anthropoid s 
Unidentified 

Old W o rld Total 

T O TA L  PRIMA T ES 

27 

7 

5 , 542 
2 , 5 8 5  

8 , 1 27 

80 6  
3 2 , 944 

528 
7 

3 4 , 2 8 5  

42 , 41 2 

3 9  2 8  1 

7 6 

2 0 6  49 1 +  

6 , 667 8 9 3  
3 ,  341  6 8 6 

7 6 
1 0 , 0 1 5 1 , 5 8 5  

744 2 82 
3 2 , 0 3 5  7 , 3 0 8  

7 6 6 202 
2 0 6  49 

3 3 , 7 5 1  7 , 841 

43 , 7 6 6+ 9 , 42 6+ 

NO TE: Totals  fo r  1 9 7 3  do not in clude the 5 ,  689 primate s held in supplie r s '  com 
pound s ( see Table 8 ) ;  th e  4 ,  7 3 6 primate s held in supplie r s '  compound s in 1 97 1 
we re in c luded in tota l s  fo r that yea r ( Thor ington,  1 97 l a ) .  

2 

3 

*No name s  o r  comb ina tions the reof a r e  propo s ed a s  new name s .  The nomencla tu r e  
gene rally follows Napie r  and Napier  ( 1 9 67 ) ,  exc e pt whe r e  no ted .  

§ Lemur ma c a  co ha s been de s c r ib e d  a s c onspe c ifi c with L.  fulvu s in Napie r  and 
Napier  ( 1 967 ) .  

-

f Probably in c luded with Old Wo r ld "unidentified" in 1 97 3  figu r e s . 
,� ,�Pha rma c eutical Manufa c tu r e r s  A s s o c iation ( P MA )  figur e s a r e  included with inven 
to r y .  Howeve r ,  it i s  not known how many of the 34  repo rting companie s maintain 
the pa rti c ula r spe cie s . Thus , there is no nume r ical inc lu s ion of PMA in the numb e r  
of lab s fo r 1 97 3 .  
§ §Animals identified a s  C e r c o c ebu s atis and C .  fulligino sus are l i s ted und e r  
C .  to rguatu s .  
f f Li sted unde r Cer coeithe cu s mitis a r e  also  animals r epo r ted a s  £.. albosula ri s .  

� Li s ted unde r Ma caca nisra are also animals repo rted as M .  mauru s ,  M. hec ki , 
and M .  tonkeanu s .  
� � Li s te d  unde r Paeio cynoceehalu s a re a l s o  a nimals  reported a s  Paeio anub i s , 
P .  dogue ra , P .  �. and Paeio sp .  
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APPENDIX II IM POR TS AND ACQUISI TIONS , I LAR SURVEY ,  1 97 3  

Spe cie s  
Impo rts  

1 97 3 

1 upai ida e 
Tupaia sp .  , tree shr ew s  

Lemur idae 
Lemur catta , r ing - ta iled lemur 
L.  fulvus ,  b rown lemur 
L.  maca c o ,  bla c k  lemur 
L .  mongoz ,  mongoo s e  lemur 
L.  va riegatu s 
Hapalemur gri s eu s ,  grey lemur 
Cheirogaleu s mediu s  

Lo ris idae 
Galago c ra s s icaudatus ,  thick- tailed 

gala g o  
G .  s enegalensis , Senegal galago 
Nyctic ebu s coucang, slow lori s 

C ebidae 
Aotus trivirgatu s ,  night monkey 
Ate le s geoffroyi ,  bla ck-handed 

spide r monkey 
A .  pani s cus , bla c k  s pide r  monkey 
Atele s sp . , spider  monkey 
Callic ebus molo ch, dusky t iti 
Cebus albifrons , white - fronted 

capuchin 
C .  apella , tufted capuchin 
Cebus sp . 
Lagothrix lagotricha ,  woolly monkey 
Saimiri s ciu reu s ,  squir rel monkey 

Callitrichidae 
Callimico goeldii , Goeldi ' s ma rmos et 
C .  jac chus , cotton ear marmo s et 
Saguinu s fus cic ollis , b r own -headed 

tama r in 
S .  fu s c ic olli s x S .  nigric olli s ,  

tama rin hyb rid 
S .  mystax, mou sta ched tama rin 
S .  nigric olli s ,  black and red 

tama r in 
§.. oedipu s ,  c otton - top  marmo s et 
Ma rmo s e t  

53  

1 37 
1 9  

z 

2 , 062  

4 
59 

33+  
372  

s o  
1 1  

2 , 323  

508  

1 ,  5 54 

1 64 
3 6 8  

30 

Total 
Acqui s ition s 

1 973  

1 37 

1 0  
42 

8 
1 
8 
z 
4 

242 
1 9  

7 

Z,  1 57 

8 
4 

63 
6 

79+ 
386  

so  
23  

2 , 598 

5 
85  

697 

35 
1 , 5 55  

274 
398 

30 

Dea th s  of 
1 973 

Impo rts 

8 3  

1 0  

1 , 034  

Z+ 

2 8  
9 9  

1 0+ 
1 , 3 50 

1 5  

1 ,  528  

1 9  
4 1  

Need s 
1 974 

2 2 5  

20  
52  
1 2 

2 , 066  

3 
ZZ+ 

6 5+ 
480+ 

3 2  
1 +  

3 , 0 9 1  

6 0  

41 0 

59 5 
609+ 

1 , 6 60 
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APPENDIX II (continued) 

Specie s 

Cercopithecidae 
C .  torquatus ,  sooty and white -

1 19 

Imports 
1 973  

collared mangabeys Z 
Cercopithecus aethiops ,  vervet 

monkey 2 , 7 87 
C .  talapoin ,  talapoin monkey 
Erythrocebu s pata s ,  patas monkey 86  
Macaca arcto ide s , stump- tailed 

macaque 451  
M. cyclopsi s ,  Formosan macaque 
M. fa sc icularis , long- tailed 

macaque 1 , 20 5 
M. fuscata , Japane se  macaque 
M. mulatta , rhe sus macaque 1 7 ,  224 
M. neme strina , pig - tailed 

macaque 3 3 5  
M. nigra , Celebese  macaque 52 
M. radiata, bonnet macaque 6 
Papio cynocephalus , savannah 

baboon 999  
P. hamadrya s ,  sacred baboon 
Theropithecus gelada , gelada baboon 

Hylobatidae 
H. lar ,  white -handed gibbon 
- -

Pongidae 
Pan troglodyte s ,  chimpanzee 
Pongo pygmaeus , orangutan 

New World unidentified 

Old World unidentified 

New World 
Cebidae 
Callitrichidae 
Unidentified 

New Wo rld T otal 
Old World 

Pro simians 
Cercopithecidae 
Anthropoids  
Unidentified 

Old World Total 

TOTAL PRIMA TES 

77 
5 

3 

68 

4, 9 1 4 
2 , 624 

3 
7 ,  541 

2 1 1 
23 , 1 47 

82 
68 

2 3 , 508 

3 1 , 049+ 

Total 
Acquisitions 

1 97 3  

8 

2 , 8 50 
z 

8 3  

5 58 
9 

· 1 , 344 
32  

1 8 , 8 9 5  

679 
54 
82 

1 , 083  
1 

1 8  

1 09+ 
5 

3 

68  

5 , 374 
3 , 079  

3 
8 , 456 

480 
2 5 , 680  

1 32 
68  

z6, 36o 

34 , 8 1 6+ 

Deaths of 
1 9 73 

Imports 

6 

2 , 564 

62 

329 

490 

1 4 , 287 

229 

1 0  

7 1 4  

27 

z 

2 , 523 
1 ,  603 

-4, 1 26 

93  
1 8 , 69 1  

27 
z 

1 8 , 8 1 3  

22 , 939+ 

Needs  
1 974 

+ 

1 ,  459+ 

57 

438+ 

1 , 1 28+ 
+ 

22 , 7 5 6  

454+ 

1 7+ 

964+ 
+ 
+ 

24+ 

1 7 4  

1 00 

1 50 

5 , 760  
3 , 334 

1 00  
9 , 1 94 

309  
27 , 273  

1 98+ 
1 50 

27 , 930  

37 , 1 24+ 
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APPENDIX Ill B RE EDING COLONIES IN RESEAR CH FA CILI T IES 

SEe c ie s  

Lemur idae 
Cheirogaleus mediu s 
HaEalemur gr i s eus  
Lemur catta 
L. fulvus-
L. maca c o  
L .  mongo z 
L.  va riegatu s 
Mic roc ebus murinus 

Ind riida e 
ProEithe cus 

Lo ris idae 
Galago c ra s sicaudatus 
Nycticebu s coucang 

Ceb idae 
Aotus  tr ivi rga tu s  
Callicebus molo ch 
Cebus albifrons 
C .  aEella 
Sa imir i s ciureus 

Callit r ichidae 
Callimic o  goeldii 
Callithrix jacchu s  
Saguina s fu s cicolli s 
§.. mys tax 
§_. nigricolli s 
S .  oediEUS 
§.. nigr icolli s x §..  fu s c ic o lli s  
Ma rmo s et 

Cercopithe c idae 
CercoEithe cus ae thioEs 
C. talaEoin 
Ma caca ar ctoide s 
M .  cycloEs is 
M. fa s c icularis  
M. fu s cata 
M .  mulatta 
M .  neme strina 
M .  nigra 
M .  radiata 

No . 
1 97 2  

1 7  
29  

6 
2 

2 

72 
2 

6 

1 2 1 

2 
45 

2 5 6  
2 

48 
42 
49 

43 
7 

89 
1 7  

1 27 
23 

7 52 
272 

7 
46 

No . Adult No . Lab s 
B irths * F e male s with Birth s  

1 97 3  1 97 3§ in 1 97 3 §  

4 3 1 
1 2 1 
6 34  2 

2 8  5 3  2 
6 1 1  2 
1 7 1 
5 4 1 

(4) ( 1 )  

3 1 

64 94 6 
2 1 1  2 

2 23  1 
6 7 1 

3 0  6 5  1 
7 2 1 3 

1 8 5 499+ ( 5 )  8+ (2 )  

4 2 
43 48 2 

1 8 9 240 2 
1 1 + (4) 1 +( 1 )  

6 1  8 5  4 
3 0  78+ ( 6 ) 5+( 1 ) 
3 5  1 0  1 

(2 0 )  ( 2 )  

3 3  1 1 8  3 
2 2 3  2 

6 8  260+ ( 1 9 )  1 4+ ( 1 ) 
9 3 3  2 

94  304  9 
3 1  60  3 

9 9 1  2 ,  7 32+ ( 1 8 )  3 1  + (  1 )  
241 46 1 + ( 1 )  6+ ( 1 )  

2 1 7  1 
6 6  1 59 3 
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APPENDIX III (continued) 

Seecie s 

Paeio cynocephalus 
P .  hamadryas  
Theroeithecus gelada 

Hylobatidae 
Hylobate s lar 
Hylobate s sp .  

Pongidae 
Pan 
Pongo 

New Wo rld 
Cebidae 
Calli tr i chidae 
Unidentified 

New World Total 
Old World 
Pro simian 
Cercopithecidae 
Anthropoids 

Old World T otal 

TOTAL PRIMATES 

12 1 

No . 
1 97 2  

1 46 
1 

1 

3 1 +  
4 

1 27 
444 

57 1  

1 30 
1 , 530 

36+ 
1 , 696+ 

2 , 2 67+ 

No . Adult No . Lab s 
B irths * Female s with B irths 

1 97 3  1 97 3 §  in 1 973  § 

1 1 9  468+ ( 1 2 )  7+( 1 ) 
1 1 2  1 

(4)  ( 1 ) 

2 1 7  2 
( 8 )  ( 1 ) 

46  1 45 5 
4 1 1  1 

2 3 0  6 1 5 
3 5 9  466 

589 1 , 0 8 1  

1 1 7  222 
1 ,  6 57 4, 647 

52 1 73 
1 ,  826 5 , 042 

2 , 41 5  6 , 1 23 

*B irths for 1 972  reported fo r 1 2  months; births fo r 1 973 reported as of 
1 October ,  and thus may unde restimate the total fo r the calendar year .  
§ Number s in parenthes e s  a r e  new colonie s in which no female s have pro -
duced offspring . 
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APPENDIX I V  F 1  BRE EDING B Y  SPECIES 

B reedin&Pl Pai r s  

Pro s imian s  
Lemur catta 
L .  fulvu� 
1:. macaco 
:!;;:. mongo z 
Mic rocebus murinus 
Propithe cus ve r rauxi 
Galago c ra s s icauda tu s  
Nycticebu s coucanl 

Subtotal 

Ceb id s  
Sa im i r i  s c iureus 

Sub total 

Ma rmo s e t s  
Callimico goeldii 
Callith r ix  ja cchu s  
Saguinu s fu s c i c ollis 
�· nigr icolli s 
§.. oedipu s 
Marmo s et hyb rids 

Subtotal 

Ma caque s 
Ma c a ca ar cto ide s 
M .  fa s c icula r i s  
M .  fu scata 
M .  mula tta 
M .  neme strina 
M .  nigra 
M .  radiata 

Subto ta l  

Oth e r  Old Wo rld 

No . Insti-
tutions 

z 
z 
1 

z 
1 

z 
1 

z 
3 
z 
4 
z 

C e r c opithe cus ae thiops 
Papio cynoc ephalu s 
P. hamad rya s 
Pan t r oglodyte s 

Subtota l 

T O TA L  PRIMATES 

No . Adult No . Adult 
Male s F emale s 

Z7 Z l 
3 6  3 6  

z 1 

4Z 3 6  
1 1 

1 0 8 9 5  

4 z 
1 9  1 6  
4Z 3 7  

1 3  7 
4 8 

8Z 7 0 

3 1 3  
1 4  4 5  
1 1  Z 6  
Z l 94 
3 8  3 Z  

1 6  7 

1 0 3 Z l 7 

4 1 7  

4 1 4  

8 3 1  

30 1 4 1 3 

B reedin& 
No . No . Insti -
F2 tutions 

l Z 
1 7  

1 1 
1 
1 
1 

3 8  4 
z 1 

7 0  

3 

3 

1 
4 6  
3 9  

5 
9 

1 0 0 

7 
1 8  1 
l Z  1 
47 7 
Z 8  1 

1 
5 *  

1 1 7  

6 

4 

1 0 

Z 9 7  

NO TE : Tota l s  do no t include pr imate s at the Ca r ibbean Primate 
Cente r .  
�'One o f  b r e ed ing age . 

pl X FO or Nonb reedina 
No. Adult No . Adult No . 

Male s F emal e s  Fl,� 

3 
1 

3 
1 

1 3  1 1  
1 

1 7  1 6  

1 3  3 

1 3  3 

z 
z 
z z 

6 z 

4 
1 z 

Z l  44 5 
5 5 

9 

Z7 80 1 1  

z 6 
4 6 
z z 

1 0  1 4  

6 1  1 Z 5  1 5  
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