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SUMMARY

Population densities of s4ix primate species (Saguinus midas, Pithecia pithecia, Ce
bus apella, Chiropotes satanas, Alouatta seniculus and Atefes paniscus) were estimated
in continuous forest and in isolated reserves (one of 100 ha and four 04 10 ha) . Saguinus
densities in the continuous forest were found to be Low, probably due to the Lack o4 edge
habitat and second growth favoured by them; Pithecia, Cebus and AteLes popwlations are
also Low, possibly because of more widely distributed and/orn Less abundant food sources
than 45 thue fon othern Amazondian heglons, although hunting 4in the past, particularly of
Ateles may also be a contrnibuting factor; and Chiropotes and Alouatta densities were
found to be similan to those obseaved An other areas of Amazonas fonests. Ateles and Chiro-
potes, which occupy ranges on the onden of three km? were excluced frnom the 100-ha re-
serve at the time of its 4solation. Unfortunately populations were not known prior to
L80kation of this rneserve but duning Lsolation there remained four ghoups of Saguinus,
two Pithecda groups, one Cebus groups and five Alouatta groups. One Saguinus group disap
peared two months Later, and one yean post-isolation the Cebus group alsc Left the re-
serve.  Single Alouatta groups suwrvive in the isolated 10-ha reserves. Saguinus, present
in the four 10-ha neserves following isolation, have disappeared from two of them. One
10-ha nesenve netains a group of Pithecia.

INTRODUCTION

Agricultural activities in the terra firme tropical rain forest of Central Amazo-
nia invariably result in isolated forest fragments. These fragments, isolated by cattle
pasture and commercial crops, retain primate populations differing in size and compo-
sition on the areas of the forest and habitats and floristic communities they contain.
In 1979, the World Wildlife Fund - U.S. and the National Institute for Amazon Research
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(INPA) of Brazil initiated the Minimum Critical Size of Ecosystems Project (MCSE) in
volving the study of different sized forest fragments resulting from the forest clearence
on three farms in the Agricultural District of Manaus, approximately 80 km north of the
city (Fig. 1). The aim is to examine what size of isolated forest remmant is necessary
to maintain the diversity and community structure characteristicof the forest before its
iselation and what are the processes involved in the ecological changes which result when
the remnant is too small (Lovejoy et al., 1983). By agreement with farmowners, the areas
of the forest left standing are standardized to 1-ha, 10-ha, 100-ha, 1000-ha, and 10, 000+a.
These areas (hereafter called reserves) are marked out and studied before their isolation
and left standing when clearance activities reach that part of the farm.

These are nine primate species which occur in this region, north of the Rio Amazo
nas and east of the Rio Negro in Brazil. Two of these have not beenobserved in the farms
of the project area. One is the squirrel monkey, Saimiri sciureus,whichis typical of
flocded forest, and the weeper capuchin, Cebus nigrivittatus, of some unknown reascn is
alsoc absent, Of the remaining seven, the night monkey, Aotus trivirgatus, although proba
bly occurring in the area, has never been cbserved in the reserves. The remaining six
species range in size from the midas (golden-handed) tamarim, Saguinus midas, of A450-
550 gm to the black spider monkey, Ateles paniscus, of 7-9 kg (Table 1).

Studies of the primates in the reserve area started inJuly 1983, and herewe report
on our findings regarding their densities in the still-continucus forest and their sur
vival in a reserve of 100 ha which was already in the process of isolation and four re-

serves of 10 ha, isolated during 1980-1984,

METHODS

The Study Area

The study was carried out on three farms approximately 80 kmnorth of Manaus on the
Manaus-Boa Bista highway (BR-174) (2°25's, 59%) (Fig. 1). The terrain isundulating and
bisected by numerous small streams. The predominant seils are nutrient-poor, yellow latosols.
The vegetation is tall terra firme tropical rain forest with a closed canopy at 25-35 m
and emergent trees reaching heights of 40-50 m. The understory in sparse with abundant
stemless palms. The stream valleys are commonly abundant in patua(Jessenia batatua) or
(Mauritia flexuosa) palms. The annual precipitation in the Adolfo Ducke Forest Reserve
nearby (3°00'S, 59°55'W) during the years 1967-1979 was 2170-2900 mm with a dry season
from June to October/November {monthly mean precipitation 83-166 mm) and a wet season

from December to May (monthly mean precipitation 226-330 mm) (Marques-Filho et al. 1981).
The Reserves

Primate surveying was carried out in four 100-ha reserves, each of which contain
four parallel trails, separated by 200 m and & fifth trail which bisects the other four

down the middle of the reserve. Each trail is marked every 50 m. One of the reserves
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{Porto Aleare, 3304) has an additional two lateral trails which were also surveyed. The
total trail lengths are shown in Tables 2 and 3. The Dimona (2303), Florestal(1301) and
km 34 (1302) reserves are not yet isolated and surveys within themare combined for esti
mating densities in continuous forest. The Porto Alegre (3304) reserve was largely iso
lated during the pericd June-August 1983, although a small isthmus of forest along a
stream connected it with continuous forest until September 1984 when a swathe was cut
across it, isolating the reserve completely. The cleared areaaround the reserve was not
burned. The four 10-ha reserves were isolated from June to August 1980 (Colosso, 1202)
April to August 1983 (Cidade Powell, 1207 & Porto Alegre, 3209) and from June toJuly 1984
(Dimona, 2206). The felled forest was burnad around two of the reserves in the months

following their isolation (1202 & 2206) but not around 1207 and 3209.
Survey Techniques

Primate population densities were estimated using the method of repeat transect
censuring (NRC,1981). The perpendicular distance from the path (DFP) of the first monkey
seen at each sighting was used to examine the frequency of sightings at different distances
from the path, and, from this, infer the maximum reliable sightingdistance and hence the
transect width (Kelker's method, see NRC, 1981). The density estimates for individuals
are made on the actual numbers seen during surveying rather than average group size
(Freese et al., 1982). This results in a slight understimation because it is rare that
all individuals in the group are counted. Results of transect surveying in the 100-ha
isolate are compared with the numbers of primates known to occur in the reserve inorder

to examine any bias in the method for the different primate species.

RESULTS

Primate Densities in Continuous Forest

The surveys of the three 100 ha reserves which have not been isolated(1301, 1302 &
2303) are combined to provide estimates of the primate densities in continuous forest.
The most abundant species in terms of groups/km? were Alouatta, followed by Saguinus
{Table 2). Alouatta was also the most abundant in terms of individuals/km2 but Chiro-
potes, which live in large groups, were the second most abundant, with Saguinus taking
third place. The density estimates by surveying agree quite well with the picture ob-
tained by examining the number of different groups with home ranges partly or entirely
within the reserves (Table 4), except in the case of Alouatta and Pithecia. The survey
method is evidently underestimating Alouatta numbers by one-half to two-thirds. This is
confirmed in the Porto Alegre data where, due to isolation, it is known that the entire
home ranges of 4-5 groups were contained within 100-ha and yet density estimates ranged
from 0.8 to 1.6 groups km? during the three survey periods (Table 3). Alouatta spend
long perieds resting during the day in the upper canopy and are easily missed at these

times. Pithecia are very quiet, retiring and fast-moving monkeys and their densities are
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probably underestimated by one-quarter to one-nalf. There were some anomalies, however,
in that, in three cases, species which have been seen in the reserves were not recorded
during surveys. All three reserves have the full complenent of species but Saguinus were not
recorded during 83.6 km of surveying in the km 3b reserve. Two groups have been observed
with their ranges just overlapping the edge of the reserve (Fig. 2). Neither Pithecia nor
Cebus were recorded during 77.8 km of surveying in the Florestal reserve, although both
species have been obscrved there: Pithecia on two occasions and Cebus on only one oc-—
casion.

Comparing the numbers of groups of each species in the threce reserves, the results
are quite uniform with two Saguinus group in each, one to two, or gossible three, family
groups of Pithecia, one to two Cebus, one to two Chiropotes groups and three to five groups
of Alouatta (Table #). A minimum of 6-9 Ateles were seen in ecach of the reserves, but
because small subgroups are epbemeral and individuals were not differentiated except by
size and sex, the actual numbers of individuals was probably higher. This sub-gqrouping
behaviour makes it impossible to say how many groups were using the reserves and there-

fore groups/km? were not calculated,
Primatc Densities in an lsolated Rescrve of 100 ha

Observations of primates in the Porto Alegre reserve of 100 ha were startced during
the last stages of its isolation 'n June 1983, The isolation of the reserve resulted in
the imiediate loss of Ateles and Chiropotes,

Populations of the remaining primates are shown in Tables 3 and 4. Pcpulation esti
mates by surveying agree quite well in the observed situation in the reserve fcr Saguinus
and Cebus, although, as explained previously, the numbers of Pithecia and Alouatta are
underestimated. The rather high estimate for Saguinus in 1983 (Table 3) resulted from
frequent, noisy qroup encounters over one of the trails (see below) during this time.
The first half of 1984 underestimated and the second half overestimated the density of
Saguinus. This is believed to have resulted from an Tmbalance in the total numbers of
surveys of each of the trails during the respective time periods. For Cebus, the slight
overestimation during 1883 occurred because, during one peried of surveying, the group
was feeding, sometimes twice daily, cn two fruiting trees which wereright by the survey
trails. The lower estimate for the second half of 1984 occurred because the group were
leaving and re-entering the reserve (see below). Alouatta numbers were one to three tlmes
higher than thosc estimated by surveying and Pithecia numbers were approximately double
those estimated by surveying. Pithecia were only seen on two occasions during the first

half of 1984,
Saguinus midas

From June (111 Auqust 1983 there were four groups in the reserve. However, inter
group disputes were frequently observed for two of these, approximately 100 m frou the
eastern boundary of the reserve. After August 1983, one group, which occupied a small

home range of approximately 3-5 ha was not scen again. A Field band observed .a group of
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Saguinus leaving the reserve from its eastern edge in late August. Three groups have re-
mained since then. Their ranges cover almost the entire reserve and areestimated to be
approximately 30 ha. Two of the groups contain seven individuals and the third is com-
posed of 9-10 individuals, although in December 1984 one of the smaller groups and the

large group were observed with newborn twin infants.
Pithecia pithecia

During 1983 a minimum of five individuals were Yiving in the reserve: two adult
pairs and a juvenile, estimated to have been at least a year old. In the first half of
1984 they were seen on only two occasions; and not at all during surveying. In August
1984, however, a group of one adult pair, a juvenile female (about six months old), and
a fourth unidentified saki, was seen on several occasions. Thesituation is not clearbut
it is possible the one adult pair has disappeared and the female of the remaining group

of three gave birth during the wet season of 1983-1984.
Cebus apella

One group of 11-12 Cebus was isolated with the reserve. They were regularly seen
during 1983 until the beginning of the dry season (June 1984) when they disappeared. In
the first half of 1984 they were observed leaving and re-entering the reserveon its north
and west boundaries to enter neighbouring forest approximately 100-250 m away. The last

sighting of this group was on the 27 June 1984,
Alouatta seniculus

Five groups and a single male were observed in the reserve during 1983. The single
male was observed in the south east corner of the reserve but in August 1984 a group of
five individuals (one adult male, two adult females, one subadult male and one juveni]e)
had established themselves there. At lYeast four other groups, ranging in size from 5-9
individuals, have remained in the reserve during 1984. However, changes in home ranges,
extensive range overlap and the establishment of new groups make the situation as yet

difficult to assess and more detailed studies, planned for 1985, are necessary.
Primate Densities in the Isolated Reserves of 10 ha

The four isolated 10-ha reserves retain populations of Alouatta. The Colosso re-
serve (1202), Tsolated in 1980, retained a group of 10 howlers immediately following its
isolation (MCSE 1980). This group numbered eight individuals (one adultmale, three adult
females, two subadult males, a juvenile and an infant of approximately five months) in
December 198%. A single male established himself in one part of the reserve in early
1984 and by December 1984 had achieved amate and and of fspring of approximately six months.,
The Porto Alegre 10-ha reserve (3209) contained a group of & individuals and the Cidade
Powell reserve (1207) contained a group of 4-5 individuals in December 1984, A group of
five howlers (one adult male, three females and a juvenile) was isolated in the Dimona
reserve (2206) in June-July 1984, A female gave birth in October 1984 and the group

numbered six in December 1984,
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A group of 5-6 Saguinus were isolated in the Colesse reserve In 1984 but disappeared
within a year. MNo Saguinus groups were isolated in the Dimona reserve, but groups do sur
vive in the Porto Alegre reserve (six individuals) and the Cidade Powel reserve (4-3
individuals), The felled forest around these latter two reserves was  not burned, re-
sulting in a rapid upsurge of secondary forest around it. This may be the secret to the
permanence of the group in the Porte Alegre reserve but the Saguinus inm the Cidade Powe 1
reserve also benefit from the fact that it was Isclated by only 100 m, With the growth
of sufficient vegetations to provide cover, the Saguinus group is able to leave and enter

the rescrve,

Pithecia are absent from all of the 10-ha reserves except that of Dimona, which

maintains two adulr nales, twa adult fermales and a juvenile.

DISCUSSION

PRIMATE DENSITIES IN CONTINUOUS FOREST
Saguinus midas

Saguinus midas densities are as low as the lowest estimates obtained by Muckemhirn
et al. (1976) in Guyana, and considerably lgwer than those estimated by Thorington (1968)
and Mictermaier (1977 in Surinam (Takle 5). Hoth Thorington {1868) and Mittermela(1977)
report that Saguinus midas is more common in edge habitats, dense understories and second
growth and thi= is confirmed in our ghservations of this species incontinuous forest in
the reserve areas. This habitat preference has also been chserved for other tamarin and
marmoset, Callithrix, species {Dawscn, 1%979; Bernstein et al., 1976; Rylands, 1981; Branch,
i983; Terborgh, 1983}, For this reason the tamarins do not occupy the forest uniformly
and groups can be separated by as much as 1 km, A lack of suitable habitat in the con-

tinuous forest probably explains the low densities.
Pithecia pithecia

Pithecia are always rare (Buchaman et al,, 1981) but densities in the reserve areas
are lewer than in other regions, evenwhen the underestimation is taken inlo account. They
are believed to occupy small heme ranges of less than 10<ha, in which case their rarity
would indicate that they may be habitat specialists or at least dependent oncertain floristic
camunities, but too little 1s known of theis behaviour and habitat preferences in the
wild to support this. Pithecla are hunted for food (their bushy tails areused as dusters)

and this may be a contributing factor.
Cebus apella

Cebus densities are as low as any estimated For other regicns  in the Amazon. At
Cosha Cashu, three to four groups can be found in Y0G-ha of forest, each occupying ranges
of 50-70 ha (Terborgh & Janson, [1983), Low densities of Cebus in a number of localities

in Peru (Table 5) are attributed to hunting prossure by Freese et al. (1982 and this may
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be partly true for the Cebus in the reserves. This is not be whole story, however, because
groups are ho smaller than those at Cocha Cashu (not hunted) (8-14 individuals) but they
are evidently using larger home ranges (more than 600 ha) (Spironelo, 1985). The distri
bution and abundance of food resources in the reserves probably account for the differ-

ence.
Chiropotes satanas

Bearded saki densities are rather lower than those estimated by Muckenhirn et al.
(1976) and van Roosmalen et al. (1981) in Guyana and Surinam but slightly higher than the
density estimated by Ayres (1981) in the reserve areas in 1980-1981(Table 5). The large
Chiropotes groups occupy home ranges of 200-250 ha (van Roosmalen et al.,1981). Surveys
of the congeneric white-nosed saki, C. albipasus, at Aripuana indicate densities of 0.29,
0.39 and 0.52 groups/km2 along three different trails (Rylands, 1982). Density estimates
for a fourth trail of 0.94 groups/km2 were inflated because abundant fruiting trees near
by during the survey period. C. albinasus groups at Aripuana have home ranges of 250-
350 ha (Ayres, 1981) and occupied all parts of the survey area. Assuming that this is
also true for the Chiropotes in the reserves, a home range estimate for 0.4 groups/km2
would be 250 ha. 1t can be concluded, therefore, that the bearded saki populations are

similar to those recorded elsewhere in its range.
Alouatta seniculus

Red howler populations are believed to have been underestimated by two to three
times. This being so, densities are similar to those estimated for the Samiria basin and
Cocha Cashu in Peru (Freese et al., 1982; Terborgh & Janson, 1983) and La Macarena and
patches of forest in the Ilanos in Colombia (Klein and Klein, 1976; Defler, 1981) (Table
5). Thorington et al. (1979) believed that the Hato Masaguaral populations areso high
because Alouatta seniculus is best adapted to the seasonal, dry forest patches of the
Venezuelan 1lanos and Defler {1981) suggests that the fact that they share the forests
with only one other primate species may be a contributing factor. Home ranges recorded
for Alouatta groups in Cocha Cashu (Terborgh and Janson, 1983) and El Tuparro (Defler,
1981) are between 10 to 20 ha and this was observed to be the case in the reserve areas.
At Hato Masaguaral the héme ranges are 3.21 to 7.44 ha (Neville 1972, 1976; Sekulic,1982).

Ateles paniscus

Comparing density estimates of Ateles with those from other parts of its range indi
cate that they are very low (Table 5). Ateles populations have a considerably lower in
trinsic rate of increase compared to Alouatta, despite theirsimilar sizes. The gestation
period is longer 226-232 days (Eisenberg, 1978) compared to 186-194 days for Alouatta
seniculus (Crockett & Sekulic, 1982), the period of infant dependence is longer (18-28
menths (Milton, 1981) compared to less than a year for Alouatta (Mack, 1979), the inter-
birth interval is longer (22-36 months (Milton, 1981) but less than a year for Alouatta
(Mack, 1979) and females reach reproductive age at approximately six to seven years (Mil

ton, 1981) compared to “our to five years for Alouatta (Froehlichet al.,1981). For this
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reason Ateles are more vulnerable to hunting pressure than Alouatta, even though both are
equally favoured by hunters. Hunting in the past undoubtedly, at least inpart, for the
Tow Ateles densities, although the possibility remains that a widerdispersion and lower
abundance of the fruits preferred by Ateles in the reserve areas compared to other regions
cited in Table 5 may also be a contributing factor.

To summarize, Saguinus densities in the continuous forest are rather low, probably
due to a lack of edge habitat and the second growth patches favoured by them. Pithecia,
Cebus and Ateles populations are low, possibly because of more widelydistributed and/or
less abundant food sources than is true for other Amazonian regions although hunting,
particularly in the case of Ateles, may alsobe the reason. Chiropotes and Alouatta densi
ties are similar to those observed in other areas of Amazonian forest where they have

been studied.
Primates in the isolated Forest Fragments

Ateles and Chiropotes were excluded from the 100-ha reserve when it was isolated
and it is unlikely that theywill recolonize it because they are dependent on widely scattered,
large crops of fruits, and both occupy home ranges of more than 200 ha (van Roosmalen,
1981; van Roosmalen et al., 1981). On the basis of information regarding Cebus apella
home range sizes at Cocha Cashu {Terborgh, 1983) and at Aripuana (Rylands, 1982), it was
expected that the Cebus group would survive in the reserve, but they disappeared ap-
proximately one year after its isolation. Since then it has been found that Cebus groups
in the reserve areas are occupying home ranges exceeding 600 ha (Spironelo, 1985) and it
is probable that they were facing a food shortage.

The loss of Ateles and Chiropotes in the isolated 100-ha reserve is unsurprising,
although Bernstein et al, (1976) found Ateles, as well as Cebus, in an isclated second
arowth forest (2-20 years old) in northern Colombia. However, whereas continuous forest
is still predominant in the areas we are studying, this was undoubtedly not so for the
study area of Bernstein et al. (1976). Their forest patches were those left froma rela
tively long term diminution of once large tracts whereas the isolated reserves in our
study are patches left standing in clearings in, as yet, predominantly continuous forest.
The Ateles and Cebus groups cbserved by Bernstein et al. (1976) are, therefore, probably
relict populations with nowhere else to go.

Saquinus, Pithecia and Alouatta remain in the reserve and all three species have
bred since its isolation. Alouatta and Pithecia densities are similar to those estimated
for continuous forest, but Saguinus densities are rather higher.

The exclusion of one of the four Saguinus groups isolated in the reserve is of
interest when one notes that two Saguinus groups are surviving in the 10-ha reserves. |f,
as is believed, optimal habitats include secondary forest and forest edge mixedwith tall
primary forest (Thorington, 1968; Mittermeier & van Roosmalen, 1981; Terborgh, 1983), the
minimum home range size as well as population sizes are governed by the amount of forest
edge. The discrepancy between the situations in the 100-ha and 10-ha reserves may then

be explained by the greater relative area of edge habitat and second growth surrounding
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the latter. This may also explain why three groups survive in the isolated 100-ha re-
serve whereas the ranges of only two groups overlap the edges of any one of the 100-ha re
serves in continuous forest (Fig. 2). The range of one Saguinus group overlapping the
northwest corner of the Dimona reserve (2303) contains a large area of secondary growth
and edge because the forest has been cut along the north edge and the home range of the
group is approximately 15 ha, probably because of this.

Unfortunately the populations in the Porto Alegre 100-ha reserve were not known
prior to its isolation. It may be that the floristic communitieswithin the reserve are
more favourable to Saguinus, irrespective of edge habitats created by its isolation, or
that the isolation has compressed three groups into the reserve which will not survive
in the long term. Time and further studies will tell, but the indications are that the

increase in forest edge, the inevitable secondary growth along themargins and the increase

in tree falls in the 10-ha reserves (Lovejoy et al., 1983) resulting from the fragment-
ation of the forest will favor an increase in the Saguinus populations which remain. A
similar conclusion was reached by Bernstein et al., (1976) for S. leucopus.

Alouatta populations in the isolated reserves approximate to those which would be
expected from their densities in continuous forest. Alouatta seniculus has a very wide
distribution which extends into the semi-deciduous dry forest of the Ilanos of Venezuela
and Colombia. Defler (1981) found four groups in a 100-ha forest patch in the Colombian
1lanos each with home ranges of 10 to 20 ha, and six groups in a 150-ha patch, eachwith
home ranges of 21-26 ha. This very similar to the situationwe have observed. The groups
in the 100-ha reserves are using larger home ranges than those restricted to the 10~ha
fragments. The two groups in the Colosso 10-ha reserve (1202) indicate that they can
restrict their ranges even further. The smallest home ranges have beenrecorded for the
populations in forest patches at Hato Masaguaral in the Venezuelan 1lanos (3-7 ha. Nevil
le, 1972; Sekulic, 1982). Preferred food sources are very abundant In these forest patches.
Sekulic (1982) estimates that of the three key foods, Ficus occur in densities of 18
trees/ha, Albizia correspondingly 12 trees/ha and Copernicia palms 83 trees/ha. The a-
bundance and concentration of Alouatta food resources is undoubtedly wvery different in
the more diverse Amazonian forests of the reserve areas, but under any circumstances,
howlers are evidently very flexible regarding their home range sizes and this probably
reflects a considerable flexibility in their diet. Onewould expect that the howlers in
the 10-ha reserves are includina more leaves and possibly more mature leaves in their
diet than those in the isolated 100-ha reserve or continuous ferest. It ispossible that
the creation of secondary growth forest along the margins and the increase in secondary
growth resulting from the increase in rate of tree falls may favour thesurvival of Alou
atta in the small forest patches because of the abundance of young leaves resulting from
the higher net productivity and rapid growth of pionner trees and vines (Opler, 1978). In
addition, howlers may benefit from the loss of other largeprimates fromthe 10 and 100ha
reserves through reduced competition for large fruit crops.

Pithecia groups have survived in the 100-ha isolated reserve and the 10-ha reserve

isolated during June-July of 1984, As mentioned previously, their home ranges are approximately
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10 ha or less (Buchanan et al. 1981) and it is possible that the latter group may sur-
vive. Their absence from the @ther 10-ha reserves may simply be because none were present
at the time of isolation. They are vertical clingers and leapers (Fleagle & Mittermeier,
1980) and rarely if ever go toé the ground (Buchanan et al., 1981). Theyare therefore un
likely to recolonize a forest patch once they have become extinct there. They have no
distinct habitat preferences, although Buchanan et al. (1981) record that they are most
commonly observed in the middle canopy to understorey of high forest in Surinam. Their
rarity, however, does indicate that they are habitat specialists within the forest they
occupy and their survival in the 10-ha and 100-ha reserves possibly depends on the presence
of certain, as yet undefined,-floristic conmmunities. They can thrive in a mixture of
mature forest and second growth (Oliveira & Lima, 1981) and it possible that the increase
in secondary growth along the margins and in tree fall areas in the isolated reserves

might be favourable for their survival in them.
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RESUMO

Atividades agnopecu&xu&u na flonesta de terra gime na Amazonia Central nesultam
Anvariavelmente em gragmentos de gRonestas isoladas. Em 1979, o Fundo de Vida Selvagem
{WWF-US) em convenio com oxInstituto Nacional de Pesquisas da Amazonia (INPA - CNPq) deu
inledio ao Profeto "Dinaméca Biologica de Fragmentos FRorestais", envolvendo estudos dos
efeitos dessa fragmentacdo em areas (reservas) de tamanhos diferentes no Distrito Agho-
pecuario da SUFRAMA, Manaus. Seis especies de primatas ocorrem na area:  Saguinus wi-
das, Pithecia pithecia, Cebus apefla, Chinopotes satanas, Alouatta seniculus ¢ Ateles
paniscus. Este estudo descreve densidades populacionais dessas especies na floresta con
tlnua (trnes neservas de 100 ha nao isoladas), numa reserva isolada de 100 ha e em quatro
neservas isoladas de 10 ha. A densidade de Saguinus ¢ baixa, provavelmente poxrcausa da
galta de mata de borda e de mata secundarnia preferidas pelo género; populacies de Cebus
e Ateles tambem sao baixas, talvez pela distribuicao escassa e/ou baixa abundancia de
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alimento em comparacdo com outhas hegioes amazonicas, embora a caca no passade, especi-
almente de Ateles, talvez seja um fator contribuinte; e Chinopotes e Alouatta acorrem em
densidades semelhantes as outras regives de §lonresta amazonica. Grupos de Ateles e Chi
nopotes, que ocupam areas de aproximadamente 3 km?, goram excluldos da neservade 100 ha
no momento de seu isolamento. Infelizmente, populacoes nesda heserva, antes de seu £50-
Lamento, nac foram Linvestigadas, mas durante a isolacao permaneceram quatho grupos de
Saguinus, dois ghupos de Pithecia, um grupo de Cebus e cinco grupos de Alouatta. Um gru
po de Saguinus desapareceu depois de um mes e o grupo de Cebus abandonou a reserva apos
um ano. Grupos unicos de Alouatta sobrevivem nas reservas isokadas de 10 ha. Tndivi-
duos de Sagwinus, embora presentes nessas neservas Logo apos isolacdo, desapareceram de
duas delas. Uma neserva de 10 ha mantem ainda um grupo de Pithecda.

N
/3

277,

BR_174

Fig. 1. The location of the three farms, Dimona, Porto Alegre and Esteio, of the Minimum
Critical Size of Ecosystems Project (WWF-US/INPA).
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Fig. Z. The observed home ranges of Saguinus midas groups in the four 100-ha reserves.
Reserve n? 3304 is isolated. Reserves 1301, 1302 and 2303 are only marked out
in continuous forest.

Table 1. The primate species occurring in theMinimumCritical Size of Ecosystems Project
(WWF-US/INPA) reserve areas.

Average
Species adult mass Diet
(g) =
CALLITRICHIDAE
Saguinus midas midas Golden-handed tamarin 492 Frugivore-insectivore
CEBIDAE
Pithecia pithecia Black-and-white saki 1871 Frugivore-seed predator
Cebus apella apella Tufted capuchin 3450 Omnivore
Chiropotes satanas chiropotes Bearded saki 2930 Frugivore-seed predator
Alouatta seniculus Red howler monkey 7275 Frugivore-folivore
Ateles paniscus paniscus Black spider monkey 7775 Frugivore

(#) From Fieagle & Mittermeier (1980).
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Table 2. The population density estimates for primates in continuous forest. Surveys
in the Dimona (2303), Florestal (1301) and km 34 (1302) 100-ha reserves combined.
Distance surveyed (km) 316.8
n® of trails 15
Total length of trails {m) 15,689
n® of surveys 333
Transect Gr/km? Ind/km2
width
Saguinus 0.04 km 0.6 3.9
Pithecia 0.05 km 0.2 0.7
Cebus 0.08 km 0.4 2.2
Chiropotes 0.08 km 0.4 5.5
Alouatta Q.04 km 2.0 10.5
Ateles 0.08 km nc 1.8
(nc) Not calculated.
Table 3. Pepulation density estimates for primates in the 100-ha reserve isolated in

June 1983,

Distance surveyed

n? of trails

Total length of trails
n? of surveys

Transect
width

Saguinus 0.04 km
Pithecia 0,05 km
Cebus 0.08 km
Chiropotes 0.08 km
Alouatta 0.04 km
Ateles 0.08 km

Porto Alegre

Porto Alegre

Porto Alegre

G

06-12/1983 01-06/1984 07-12/1984
{(3304) (3304) (3304)
45.33 58.96 129.99
06 06 06
c876 5876 5876
52 70 15h
r/km2 Ind/km2 Gr/km2 Ind/km2 Gr/km? Ind/km?
5.5 35.3 2.1 20.03 4.8 25 .4
1.3 4.8 0.0 0.0 0.5 {2
1.6 L7 0.4 0.4 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
1.6 6.1 0.8 3.8 1.5 5.8
nc 0.0 nc 0.0 nc 0.0

{ne) Not calculated.

Table 4. The numbers of different primate groups identified with home ranges partly or
entirely within the four 100-ha reserves.
ISOLATED FOREST CONTINUOUS FOREST
Porto Alegre Porto Alegre Porto Alegre Dimona Florestal Km 34
{3304) {3304) (3304) (2303) (1301) (1302)
06-12/1983  01-06/1984  07-12/1904 06/83-12/8L 06/83-12/84 06/83-12/84
Saguinus b 3 3 2 2 2
Pithecia® 2 1 ] 1-2 2-3 1
Cebus 1 1 0 1-2 ] 2
Chiropotes 0 0 0 1 l 2
Alouatta 5 5 L 4-5 b-5 3-4
Ateles? 0 0 0 9 ind. 6 ind. 7 ind.

{1) n® of family groups.

(2) Minimum number of different individuals.
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Table 5. Population density estimates by other authors.

Species Gr/km2 I nd/km2 Reference
Saguinus midas
Raleighvallen-Voltzberb, 4 23.5 Mittermeier, 1977
Surinam
Four localities in 0.4-2.7 2.3-13.9 Muckenhirn et al., 1976
Guyana
Porto Platon, Brazil 16.4-33.5 Thorington, 1968
Pithecia pithecia
Surinam 0.8-7.0 Buchanan et al., 1981
Four localities in 0.8-3.6 2.6-12.0 Muckenhirn et al., 1976
Guyana
Cebus apella
Casha Cashu, Peru 3.6 36.0 Freese et al., 1982
Four localities in 0.5-2.5 3.0-25.0 Freese et al., 1982
Peru
Cobija, Balivia (Gt 7.0 Freese et al., 1982
Three localities in 0.9-1.5 10.6-17.1 Muckenhirn et al., 1976
Guyana
La Macarena, Colombia 1.5=2.3 5.8-9.6 Klein & Klein, 1976
Aripuana, Brazil 9.4-40.0 Rylands, 1982
Chiropotes satanas
Raleighvallen-Voltzberg 7.8 van Roosmalen et al., 1981
Surinam
Berbice River, Guyana 0.58 7.6 Muckenhirn et al., 1976
Pakani, Guyana 0.97 12T Muckenhirn et al., 1976
Agricultural District 0.25 Ayres, 1581
Manaus, Brazil -
Alouatta seniculus
Samiria basin. Peru 6.1 30.5 Freese et al., 1982
Cosha Cashu, Peru 4.8 24.0 Freese et al., 1982
Six localities in 0.3-3.6 1.6-19.5 Muckenhirn et al., 1976
Guyana
Hato Masaguaral, 133 118 Rudran, 1979
Venezuela {Llanos)
La Macarena, Colombia 2.3-5.8 11.6-29.0 Klein & Klein, 1976
El Tuparro, Colombia
Llanos Area 1 (100 ha) 5.65 230 Defler, 1981
Area 2 (150 ha) 6.8 270
Ateles paniscus
Cocha Cashu, Peru 3.2 22.4 Freese et al,, 1982
Pakani, Guyana 3.4 8.1 Muckenhirn et al., 1976
Aripuana, Brazil 0.6-5.6 Rylands, 1982
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