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Genetic variation of Indonesian long-tailed- macaques
(Macaca fascicularis): Geographic variation  of blood
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Environmental enrichment and cognition of captive chimpanzees
The study of cognition and behavior in chimpanzees in terms
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Dyah Perwitasari Farajallah ; Genetic variation of Indonesian long-tailed macaques (Macaca fascicularis);
' Geographic variation of blood proteins and mitochondrial DNAs

‘A genetic study of Indonesian long-tailed macaques was performed using protein and mitochondrial
DNA (mtDNA) markers to better understand this species pop.ulation structure and history from a
phylogenetic pomt of view.

This research was started from the investigation of study on nine social groups living in five
localities in West Java Province. Further study was carried out using samples from Java, Sumatra and
Kalimantan. ’ v _

Protein polymbrphisms detectable by electrophoresis and mtDNA PCR-RFLP were first applied, and
sequence analysis of mtDNA was added in the final stage. Low differentiation of protein among social
groups in the same locality was observed in West Java. On the contrary, there was no mtDNA haplotype
variation within either sociai groups or local populations. - This result provides evidence indicating that
long-tailed macaques in Indonesia show difference in the geographic distribution of variation of protein
and mtDNA. A biparental mode of inheritance and male mxgrauon of macaques was considered to be
major causes for shuffling of protein genes. In contrast, female philopatry and lmeage sorting at group
division have obvious roles in the establishment of unique haplotypes of mtDNA in each local population
examined. The above explanation concerns genetic structure from the perspective of geographical
arrangement. The problem of time is also an interesting and important aspect for génetic ahalysis The
results of temporal changes in allele frequencies in two samplmg periods (1980- 1994) showed that there
had been no significant difference of allele frequencies dunng that time. Thus, it was suggested that genic
constitution of the study groups were at a state of equilibrium. .

» Genetic differentiation émong Indonesian long-tailed macaques was estimated for 18 loci of protein

and mtDNA PCR-RFLP 'using 32 restriction endonucleases. I amplified an approximately 1.8kb

. —90—



fragment containing

the D-loop region (spanning between the threonine tRNA and 12S rRNA). In these analyses, samples
from three islands (Java, Sumatra, and Borneo) were used. For .this study, eighteen éampling localities
were compared. The genetic differentiation of protein between localities was relatively lower than that of
mtDNA. Furthermore, distribution of twenty-six mtDNA haplotypes showed geographic structure.
However, this did not correspond with the current geographic distribution of long-tailed macaques. Both
protein diversity (measured by Nei s genetic distance) and mtDNA diversity (measured by sequence
divergence) revealed a weak correlation with geographic distance.

With reference to the results from PCR-RFLP analysis of mtDNA containing the D-loop region,
variation of mtDNA D-loop sequence in Indonesian long-tailed macaques was investigated.
Approximately 600-bp of the D-loop region were sequenced for 61 individuals, using the representative
samples based on the results of PCR-RFLP. Twenty-hine haplotypes were observed and found to have a
positive correlation"with results from the PCR-RFLP analysis. Single base pair insertion and deletion
(indel) was observed in 6 sites among the 29 haplotypes. Distribution of haplotypes was restricted to
certain localities. Great differentiation between localities in mtDNA could be the result of female
philopatry and lineage sorting by group fission in long-tailbed macaques. Based on phylogenetic analysis,
it was considered that mtDNA diversity and haplotype distribution among three different islands (Sumatra,
Java, and Borneo) reflects migration via a land connection present between them during a previous glacial

period (probably during last glacial maximum, ca. 18,000 year before present).
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Maura Lucia Celli Cunha : Environmental enrichment aﬁd cognition of captive chimpanzees

Learning processes, tecnological intelligence and transmission of acquired knowledge, are some of
the topics related to Cognition of captive chimpanzees explored in this study. In parallel, animal welfare
has been assessed through the monitoring of qualitative and quantitative behavioral changes. The tool use
tasks - mediums of the cognitive studies - have been tested as beneficial enrichment enrichment for the

captive subjects.

Claudia Maria Sousa . The study of cognition and behavior in chimpanzees in terms of comparative
cognitive science '

The goal of this research is to clarify the intellectual ability of chimpanzees (Pan troglodytes) related
with the tool use behavior; To achieve the final goal, two different approaéhes will be used, the study in
the'laboratory and in the wild. At a final step a comparative approach will be used to correlate the data

collected under the two different approaches.
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Gordon M. Barrett . Endocrine correlates of rank, reproduction and aggression in male Japanese macaques.

I investigated hormonal correlates of rank, reproduction and aggression in six wild male Japanese
macaques (Macaca fuscata), focusing on testosterone and cortisol. I found dominant males to excrete
higher levels of cortisol than subordinate males, suggesting the benefits of dominance may be offset by
certain costs. Additionally, I found testosterone correlated with non-contact aggression (threats and

‘chases), but not contact aggression (punishes and assaults) or any measure of copulatory behavior.
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