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Abstract 
Global climate change and habitat fragmentation represent two of the 

greatest threats to biodiversity and ecological processes worldwide. Researchers 
predict that human-induced climate change is an imminent extinction threat, as 
the earth is estimated to soon reach the warmest annual global average 
temperature in the past 40 million years. Habitat fragmentation and isolation pose 
a number of challenges for the fauna inhabiting environmentally degraded areas, 
including inbreeding− resulting in a loss of genetic diversity, reduced reproductive 
fitness, increased vulnerability to predation, hunting, and disease, and an inability 
to deal with or respond to environmental changes and disease exposure.  
 Madagascar, the fourth largest island in the world, is home to an 
unprecedented number of unique organisms, including over 100 species of 
lemur. The island has undergone a range of historical and contemporary 
landscape transformations as a result of both natural processes and human 
habitat interference. These landscape transformations combined with additional 
human-induced disturbances− such as the illegal pet and bushmeat trades− 
have had devastating effects on the island’s primate populations. Thus, 
according to the IUCN-SSP (International Union for the Conservation of Nature− 
Species Survival Plan) Primate Specialist Group, Madagascar’s lemurs have 
been deemed the most endangered group of mammals, and now represent the 
highest primate conservation priority in the world.  

The ring-tailed lemur (Lemur catta) is endemic to the southern regions 
of the island and occupies an array of habitats. L. catta is known for its 
remarkable behavioral and ecological flexibility, which contributes to its ability to 
exist in a mostly fragmented landscape. While this species represents one of the 
most well-studied Malagasy strepsirhines, there has been a paucity of research 
regarding the population and conservation genetics of this endangered species. 
The goal of this dissertation is to examine the influence of habitat fragmentation 
and isolation on the genetic diversity and population structuring of this flagship 
species in three L. catta populations living in the central highlands of 
Madagascar: Anja Reserve, Sakaviro, and Tsaranoro Valley. Non-invasive fecal 
samples from 30 individual lemurs were collected from three fragmented forests 
and genotyped at six polymorphic microsatellite loci.  

Population genetic analyses reveal a moderate level genetic diversity. 
Genetic differentiation (FST) among the three fragmented populations ranged 
from 0.05-0.11. These data suggest that the L. catta populations within south-
central Madagascar have not yet lost significant genetic variation. Therefore, 
these populations represent ideal areas for expanded conservation efforts, such 
as the establishment of tree nurseries and forest replanting programs.  

To examine past and recent demographic declines or genetic 
bottlenecks, three approaches were used: 1) mode-shift test— which determines 
whether or not there has been a disruption to the distribution of alleles, 2) M-
Ratio test− identifies past demographic declines by calculating the mean ratio of 
number of alleles, which is then compared to the range in allele sizes, and 3) a 
test of allele heterozygosity excess under three mutation models: the two-phase 

model (TPM), step-wise mutation model (SMM), and the infinite allele model 
(IAM). Results were equivocal depending on the test that was applied; a mode-
shift was detected for Anja, signifying this population underwent a historical 
bottleneck. M-ratio tests revealed that all three populations suffered historical 
bottlenecks. A population bottleneck was indicated via heterozygosity excess 
under the IAM for both the Anja and Sakaviro populations. 

Population assignment and structure were evaluated using genetic 
markers in an attempt to understand the impact of natural (e.g., mountains) and 
anthropogenic barriers (e.g., roads, habitat fragmentation) to male reproductive 
strategies (dispersal) and population structuring. Population assignment 
analyses, which determine the pattern of genetic variation, as well as whether a 
particular individual is a natal member of a group or an immigrant, suffered from 
a ‘lack of signal’− i.e. individuals were unable to be reliably assigned to their 
population of origin based on the available genotypic information. These data 
suggest that the three fragmented study populations are not genetically 
differentiated enough for proper population assignment, or perhaps the sample is 
not robust enough for population assignment analyses to produce unequivocal 
results.  

This research represents the first population genetic data for ring-tailed 
lemurs within the central highlands, and thus, serves as a baseline for future 
investigations into the genetic health of these populations. These data support 
the suggestion that these three fragments− Anja Reserve, Sakaviro, and 
Tsaranoro Valley− represent areas in which concerted conservation efforts are 
necessary if genetic diversity is to be maintained and future demographic 
declines prevented. Overall, these findings are encouraging and valuable with 
respect to providing specific information for local conservation associations and 
the local government on areas that should remain and/or be included as high 
conservation priorities. By maintaining, expanding, and potentially connecting 
(where possible) these fragmented habitats, we can preserve the genetic 
diversity of these populations, as well as safeguard their long-term viability.  
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