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The IFM Opening Conference

MY LIFE: ORIGIN AND EVOLUTION

Eviatar Nevo, Institute of Evolution, University of Haifa, Israel, nevo@research.haifa.ac.il

In this overview Nevo, 2009) | describe my interdisciplinary meandering in the science of evolutionary biology focusing on
subterranean mole rats, Spalax, and on «Evolution Canyon». Born a naturalist, | enjoyed, loved, admired, and studied nature
from childhood. Biology and geology, combined by necessity and chance, sculpted my first steps in scientific activity. My first
encounter with blind subterranean mole rats occurred in 1948 when working in the vegetable garden of my kibbutz. | could
hardly imagine then that they would become my major evolutionary model of adaptation and speciation throughout my life
(Nevo, 1991, 1999; Nevo et al., 2001). Fascinated by geology, | joined the scientific army in geology in 1949, participating in
mapping the Negev Desert, finding by chance the biggest world collection of Lower Cretaceous fossil frogs, which | chose as my
PhD thesis (Nevo, 1968). In my first postdoc at the University of Texas (with Frank Blair), and afterwards at Harvard (with Ernst
Mayr), | studied speciation and adaptation of the cricket frog genus Acris (Nevo, 1973a,b; Nevo and Capranica, 1985). In my
second postdoc in the University of Chicago (with Richard Lewontin) and at the University of California at Berkeley, | studied
speciation and adaptation of Thomomys talpoides, pocket gophers in the Rocky Mountains (Nevo et al., 1974). Returning to
Israel in 1973, | continued my studies of genetic variation in natural populations (Nevo, 1978, 1988, 1998) and embarked upon
pollution and genetic evolution of marine organisms (Nevo, 1986), and the origin and evolution of wild cereals (Nevo et al.,
2002). A major exciting discovery was the occurrence of filamentous fungi in the Dead Sea, a potential genetic resource for
revolutionizing saline agriculture (Nevo et al., 2003). My short-term work in Amazonia with Bill Hamilton (Nevo, 1993) was
followed by the mutation study on Chernobyl human liquidators (Weinberg et al., 2001). My work climaxed in the research
program of «Evolution Canyon» (EC), a microcosm of life’s evolution (Nevo, 1995, 1997, 2001, 2006). My main life’s creation is
the Institute of Evolution | founded in 1973, which | directed till 2008, followed by the International Graduate Center of Evolution.
What next? | feel that | am just starting now to confront the real challenge of my academic life: highlighting stress and evolution
by translating environmental stress into genotypic and phenotypic realities of genomes, proteomes, metabolomes and phenomes in
model organisms old and new from EC. These represent the most fascinating perspectives of nature, the origin and evolution of
species from bacteria to humans and their extraordinary adaptations to the ever-changing stressful world.

REFERENCES

All cited references appear in Nevo full and subdivided lists of publications (subterranean mammals, wild cereals, pollution biology, and
«Evolution Canyon» at http://evolution.haifa.ac.il, and in the book honoring my 80™ birthday,

The Evolution of Eibi Nevo 2009 (Edited by Professors Abraham Korol and Solomon Wasser, ISBN 978-965-555-401-4)
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DISCOVERING THE MAMMALS OF ARGENTINA:
BIODIVERSITY DATA ACROSS TIME AND SPACE

Michael A. Mares, Sam Noble Oklahoma Museum of Natural History University of Oklahoma, USA.

Argentina has been visited by mammalogists and collectors for centuries. As a result, mammal specimens from Argentina in
museums are distributed worldwide. This makes specimen examination a daunting task. Specialists have not verified most
specimens collected in Argentina. Most have not had their taxonomic status upgraded to meet the modern understanding of
systematics. This means that there are many errors in mammal identifications in museum collections. This also means that the
distribution of a particular species if data of unverified specimens are utilized may in fact be a confusing mix of localities for
several similar (and sometimes not so similar) species. As part of a work in progress on the Mammals of Argentina, specimens
from most of the world's collections have been examined (and all will eventually be examined). The pattern in which mammals
were collected is interesting and far from random. Early collections were often based on personalities, personal situations, or
happenstance. Perhaps 50,000 mammals from Argentina are in museums, and the great majority of specimens are in museums
in Argentina. Most of the type specimens are in the Natural History Museum in London (as is true for most of the world’s
mammals) or are in several other museums that are among the oldest and largest in the world. In recent years there has been
a change in the pattern of mammal collecting, with most being done by Argentine scientists. When all museum specimens are
considered, far too few mammals have been collected in Argentina to provide a solid database on mammals and current
collecting levels are neither extensive nor adequate to resolve this problem. This level of understanding of the fauna can only be
obtained by a national survey of Argentina’s mammals conducted by as many mammalogists as possible. Given the rate of
habitat destruction within Argentina, the need to clarify the distribution and identity of the mammals of Argentina is urgent. More
mammalogists need to spend significantly more time in the field collecting specimens and studying taxonomy, systematics,
distribution, habitat selection, and other topics related to specimen acquisition. Without such foundational data on the mammals
of Argentina, future research in ecology, behavior, physiology, and other disciplines will be greatly compromised.

AUSTRALIAN MAMMALS: LESSONS FROM
A LONG HISTORY OF EXTINCTION

Christopher Johnson, School of Marine and Tropical Biology, James Cook University, Townsville, Qld 4811,
Australia. Email: christopher.johnson@jcu.edu.au

Australia has a rich and uniqgue mammal fauna, now sadly depleted. The decline of Australia’s mammals took place in three
waves: the extinction of Pleistocene megafauna soon after human arrival; the Holocene loss of the remaining large marsupial
predators of mainland Australia; and the decline of medium-sized mammals since colonisation by Europeans. The causes of
each of these extinctions has been controversial. | argue that they are historically connected, and that each was due to changes
in predator-prey and predator-predator interactions. The impact of the first Aboriginal people was overwhelmingly that of a new
predator, whose effect was to remove all mammals (large or small, but mostly large) that were ecologically and demographically
susceptible to overharvest. This process was essentially identical to that which removed Pleistocene megafauna elsewhere on
the globe. The Holocene loss of marsupial predators was primarily due to competition and direct predation by people. The
recent losses of medium-sized mammals were caused by the exceptional impact of exotic mesopredators in a continent lacking
large mammalian top predators. This history lesson tells us that constructive management of predation is crucial to effective
conservation of mammalian biodiversity. In Australia we have the opportunity to use the dingo, along with habitat management
designed to limit exposure of small mammals to mesopredators, to restore some mammal communities and prevent further
losses.
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THE EVOLUTION OF MODULARITY IN THE MAMMALIAN
SKULL: A TALE OF PATTERN STASIS AND MAGNITUDE
CHANGE

Gabriel Marroig Departamento de Genética & Biologia Evolutiva, Instituto de Biociéncias,Universidade de Sao
Paulo, Sao Paulo, Brazil. gmarroig@usp.br

Morphological integration refers to the modular structuring of inter-trait relationships in an organism, which could bias the
direction and rate of morphological change, either constraining or facilitating evolution along certain dimensions of the
morphospace. Morphological integration in the skull of several mammalian orders was compared and the following questions
addressed: Are there common patterns of inter-trait relationships? Are these patterns compatible with hypotheses based on
shared development and function? Do morphological integration patterns and magnitudes vary in the same way across groups?
Mammalian groups differ on how those patterns and magnitudes of integration constraint or facilitate evolutionary change? We
digitized more than 3,500 specimens spanning 15 mammalian orders, estimated the correspondent pooled within-group correlation
and variance/covariance matrices for 35 skull traits and compared those matrices among the orders. We also compared observed
patterns of integration to theoretical expectations based on common development and function. Finally we use a simulation
approach based on random selection vectors to study the evolutionary consequences of modularity. Our results point to a
largely shared pattern of inter-trait correlations, implying that the mammalian skull diversity has been produced based on a
common covariance structure. Yet, magnitudes varied markedly across groups. We found that larger magnitudes of integration
were associated with a blur of the modules in the skull and to larger portions of the total variation explained by size, which in turn
can exert a strong evolutionary constraint and less evolutionary flexibility. Conversely, lower overall magnitudes of integration
were associated with clearer modules in the skull, to a smaller fraction of the total variation associated with size and, consequently,
to weaker constraints and more evolutionary flexibility. Flexibility and constraints are, therefore, two sides of the same coin and
we found them to be quite variable among mammals. Our data provide evidence that mammalian skull evolution can be viewed
as marked by plastic changes in the magnitude of integration, with the modules themselves being more clearly marked in those
lineages with lower overall magnitude of integration.

WITHER MACROECOLOGY?

Marquet, Pablo A. Center for Advanced Studies in Ecology and Biodiversity (CASEB) Instituto de Ecologia y
Biodiversidad (IEB) Departamento de Ecologia Pontificia Universidad Catélica de Chile. pmarquet@bio.puc.cl

Macroecology has emerged as an important research program in ecology driven by the increasing recognition of the importance
of a) regional factors in affecting local dynamics, b) availability of data at local regional and global scales, and c) the limitation
of reductionist approaches. After its original definition, the term macroecology has taken different meanings. The two most
commonly in use are (1) macroecology as the study of biodiversity patterns and processes at large spatial and long temporal
scales, a sort of large-scale community ecology, and (2) macroecology as a sort of statistical mechanics, where the emphasis
is on the statistical regularities that emerge form the study of ensembles or large collections of species, about which it tries to
make the fewest possible assumptions, the same as with particles in statistical mechanics. The first definition | would argue, is
more of the same old pattern driven ecology whose end result would be a massive collection of facts with empirical generalizations
at its best, but without solid foundations in theory and first principles explanations. Macroecology under the second definition,
however, is essentially interdisciplinary, focused on the identification of efficient and quantitative theories and able to explain as
well as predict patterns in ecology and other systems. This second generation macroecology, will flourish and likely transform
ecology, and the mammals practicing it.
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EMERGING THREATS TO TROPICAL MAMMALS

William F. Laurance (Smithsonian Tropical Research Institute, Balboa, Panama; and James Cook University,
Cairns, Australia)

[ will highlight several new or growing threats to tropical mammals and their forest ecosystems. The drivers of tropical deforestation
and key perils to biodiversity have changed in recent years. Industrial drivers of forest conversion—such as logging, large-scale
soy and cattle farming, oil-palm plantations, and oil and gas development—have escalated in importance in recent decades,
buoyed by increasing globalization, economic growth and rising standards of living in developing nations. Hunting is a growing
threat because core areas of unhunted forest are shrinking, particularly as a result of industrial logging and expansion of
transportation infrastructure. Climate change has emerged as a potentially serious threat for tropical mammals, especially for
cool-adapted endemic species at higher elevations.

In general, old-growth forests are vanishing rapidly and being replaced by fragmented, secondary, and logged forests. We still
know far too little about how such habitats will sustain tropical mammals and biodiversity. Much is also unknown about how
climate change will affect tropical biota, or how this will interact with ongoing land-use change. Further, we have only the most
rudimentary idea of how climate change will affect tropical precipitation—a crucial deficit given the acute sensitivity of tropical
forests to drought and fire. Information on environmental synergisms is meager at best. | will highlight these and other issues
on the horizon of conservation science, with a focus on their implications for tropical mammals.

AREOGRAPHY:
GOSSIP ON THE PREHISTORY OF MACROECOLOGY

Eduardo H. Rapoport, Universidad Nacional del Comahue, rapoporteduardo @ speedy.com.ar

Areography (do not confuse with aerography) is a term coined by Cain (1944) to name the study of geographic ranges or
species” areas. Based on Hall and Kelson’s (1959) range maps of 697 species of Central and North American mammals |
measured the total area of each species and subspecies and began to understand the ‘gameor "strategy ‘of nature at large
continental scale. The first results were presented at a meeting of the Asociacién Venezolana para el Progreso de las Ciencias
(ASOVAC -1970).

The story, however, began a few years earlier when | bought the impressive work «Panbiogeography» by Leon Croizat, the
Italian biogeographer. In the present article, | reaveal some details about our discussions on biogeography, Croizat’s opinions
on authors from Darwin to contemporary American colleagues, and the use of statistics and mathematics in geographical
ecology.

6 The 10 th International Mammalogical Congress



NEW NEEDS FOR NATURE IN THE
AGE OF GLOBAL WARMING

Anthony D. Barnosky, Department of Integrative Biology, University of California, Berkeley, CA 94720.

Even the best-case scenarios for global warming indicate that by the 2050s Earth will be hotter than it has been since humans
evolved. Therefore within just a few decades climatic parameters will inevitably change within the boundaries of many existing
natural areas that now support endangered mammal species, such that the reserves will no longer be climatically suitable to
sustain the species and ecosystems they were set aside to protect. In the face of that reality, it is necessary to approach
conservation biology in a new way, following a strategy | summarize as Keep, Connect, and Create. «Keep» refers to ensuring
that the 12% of Earth’s lands already protected as nature reserves are retained, and keeping on with successful strategies
already underway, like «win-win ecology» and trading in ecosystem services. «Connect» requires acceleration of ongoing
efforts to connect natural areas with habitat corridors, with the new twist that the corridor strategies now must take into account
climatic zones that are likely to shift over decadal to century scales. «Create» is the critical new component, for it requires
abandoning the «one-stop-shopping» conservation strategy of setting aside a big enough piece of land and assuming that tract
will protect all three faces of nature: ecosystem services, biodiversity, and feelings of wilderness. In the age of global warming,
we need to create a new concept of nature conservation that recognizes two kinds of separate-but-equal nature reserves. One
class of reserves will have the explicit goal of saving species, and will consider such tools as assisted migration as part of the
conservation arsenal. The other kind of reserve will have the explicit goal of preserving ecological interactions that proceed
with minimal human manipulation, even though we lose some species within them.

HOW THE LEOPARD GOT HIS SPOTS: THE EVOLUTION OF
COLOR AND COLOR PATTERN IN MAMMALS

Hopi E. Hoekstra. Department of Organismic and Evolutionary Biology and The Museum of Comparative Zoology,
Harvard University

One of the most diverse traits among mammals is color pattern — from the stripes of zebra to the spots of leopards. However,
most mammals use color to conceal themselves from either their prey or more often their predators. Such is the case for
oldfield mice (Peromyscus polionotus), which show extreme color variation throughout their range in the southwestern U.S.
While mice in the mainland have typical dark brown coats, mice that have recently colonized Florida’s coastal dunes and barrier
islands have evolved light color and a unique color pattern to blend into the brilliant white beaches. In this talk, | will present data
— from both the lab and the field — in which we (1) experimentally demonstrate that coloration matters for survival in the wild
and (2) identify the genes and developmental process responsible for color variation in these mice. Together, these results
allow us to retrace the evolutionary path of color pattern change in the wild, teaching us new lessons about the evolution of
diversity along the way.
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MAMMALIAN PHYLOGEOGRAPHY

Convener: Jeremy Searle (York: jbs3@york.ac.uk)

AN OVERVIEW OF MAMMALIAN PHYLOGEOGRAPHY
IN NORTH AMERICA

Joseph A. Cook, Jason Malaney, Andrew Hope, Yadeeh Escobedo, Natalie Dawson, Stephen O. MacDonald
Museum of Southwestern Biology Department of Biology MSCO03 2020 University of New Mexico Albuquerque, NM
87108

The structure of mammalian biomes in North America was heavily influenced by Quaternary glaciations and the evolutionary
consequences of Pleistocene climatic changes are now being uncovered. Paleoecological and molecular findings in the field of
phylogeography suggest a series of southern, northern and coastal refuges hosted temperate and arctic species during the last
glacial maximum. We broadly summarize the current state of terrestrial mammalian phylogeography in North America and then
focus on a series of boreal mammals that persisted in hypothesized glacial refugia. These refugia, characterized by heterogeneous
landscapes, were key to generating intraspecific variation in a number of taxa. Expansion from distinct refugia into deglaciated
regions led to the formation of hybrid, or in some cases, suture zones. We demonstrate the use of ecological niche modeling to
produce a priori testable hypotheses related to the biogeographic history of boreal mammals. We then begin to use a variety of
analytical approaches now available for phylogeographic analysis to better integrate coalescent theory and environmental
variables. Finally we discuss future conservation considerations for boreal mammals in light of environmental alterations, impending
climate change and habitat destruction.

PHYLOGEOGRAPHY AND SYSTEMATICS OF SELECTED SOUTH AMERICAN
SIGMODONTINE RODENT SPECIES

Eduardo Palma and Enrique Rodriguez-Serrano
Departamento de Ecologia & Center for Advanced Studies in Ecology and Biodiversity, Pontificia Universidad Cato-
lica de Chile, Santiago 6513677, Chile

We evaluated the phylogeographic and systematic relationships in three of the most common Chilean rodent species of the
genus Abrothrix and Oligoryzomys, members of the Abrothrichini and Oryzomyine tribes, respectively. In addition, we included
the second species of Oligoryzomys inhabiting Chile, O. magellanicus. A. olivaceus, A. longipilis and O. longicaudatus characterize
for having a wide range of distribution in Chile. The latter two taxa range from the south of the Atacama Desert, southward to the
Patagonia of Chile (and adjacent Argentina), whereas A. olivaceus, in addition to the former distributional range, extends from
northernmost Chile in the Parinacota region. O. magellanicus s restricted to a couple of islands in the Strait of Magellan. When
analyzing the phylogeography and systematic relationships of these taxa by using different molecular markers (e.g., dloop,
cytochrome b) we found different evolutionary patterns along their distributional range. O. longicaudatus, characterize for showing
a homogeneous pattern of genetic variation along its range, whereas the reverse is true for A. olivaceus and A. longipilis. In the
intraspecific phylogeny for each of the latter two species we recovered several of the subspecies recognized for these taxa. O.
longicaudatus constitutes a unique taxon between Atacama and Magallanes with the exception of some souther islands where
O. magellanicus is found. Pleistocene biogeography suggests the occurrence of refuge areas in southern Chile where populations
of O. longicaudatus remained, with further dispersal to both the Mediterranean and Patagonian ecoregions in Chile during
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postglacial times. For A. olivaceus we detected a significant influence of paleoclimatic events particularly in southcentral Chile,
whereas A. longipilis seems to demonstrate a more ancient history of differentiation. Finally, O. magellanicus constitutes a good
species whose differentiation is a result of the insularity of the Patagonia triggered by Pleistocene events.

PLEISTOCENE SAVANNAH REFUGIA IN SOUTHERN AND EAST AFRICA:
INSIGHTS FROM POPULATION GENETICS OF AFRICAN UNGULATES

Eline Lorenzen, and Peter Arctander
Natural History Museum of Denmark, University of Copenhagen, Universitetsparken 15, DK-2100 Copenhagen S
<edlorenzen @bio.ku.dk>

Studying the genetics of natural populations across a landscape can yield important insights into the evolutionary forces that
have shaped the patterns that we see today. Genetic data can be used to infer population phenomena such as demographic
change, migration, hybridization, and speciation, enabling us to uncover the roles of geographical history and ecology in generating
species diversity.

Data from multiple species with varying life histories are required to gain thorough insight into the historical biogeography of a
region. The African savannah biome south of the Sahara harbours the greatest diversity of ungulates (hoofed mammals) on
earth, and of the estimated 46 ungulate taxa, phylogeographic studies have been published on almost 20 species.

We present some of these studies—including data from zebra, buffalo, waterbuck, grant's gazelles, and kob antelope, and
discuss their use in the inference of population demographic parameters. We focus on data from southern and East Africa,
where most species show concordant patterns of genetic structuring between the two regions. Although the degree of structuring
differs among taxa, these regional patterns of differentiation reflect the survival of populations in savannah refugia during the
Pleistocene. In a comparative framework, the data indicate a long-standing savannah refuge in southern Africa, and a mosaic
of refugia in East Africa, suggesting different climatic and evolutionary trajectories in the two regions.

THE INFLUENCE OF CLIMATIC OSCILLATIONS ON THE GENETIC STRUCTURE
OF ASTAN BLACK BEARS IN JAPAN

Naoki Ohnishi, Reina Uno, Yasuyuki Ishibashi, Hidetoshi B. Tamate, and Toru Oi
Tohoku Research Center, Forestry and Forest Products Research Institute, Japan

The Asian black bear (Ursus thibetanus) inhabits two of main islands, Honshu and Shikoku, in Japan. To determine how climatic
oscillations during the Quaternary Era affected the genetic structure of the black bear populations in Japan, we examined their
phylogeographic relationships and compared their genetic structures. We analysed a ca. 700-bp sequence in the D-loop region
of mitochondrial DNA collected from 589 bears in the present study and 108 bears in a previous study. We observed a total of
57 haplotypes and categorised them into three clusters (Eastern, Western, and Southern) based on the spatial distribution of
the haplotypes. All but 2 of the 41 haplotypes in the Eastern cluster were distributed locally. Genetic diversity was generally low
in northern Japan and high in central Japan. Demographic tests rejected the expansion model in northern populations. Haplotypes
of the Western and Southern clusters were unique to local populations. We conclude that the extant genetic structure of the
Asian black bear populations arose as follows: First, populations became small and genetic drift decreased genetic diversity in
the northern area during the last glacial period, whereas large continuous populations existed in the southern part of central
Japan. These patterns were essentially maintained until the present. In western and southern Japan, the effects of climatic
oscillations were smaller, and thus, local structures were maintained.

‘LOCAL PHYLOGEOGRAPHY’: COLONISATION OF
THE BRITISH ISLES BY SMALL MAMMALS

Jeremy Searle, Ross Barnett, Keith M. Dobney, Jeremy S. Herman, A. Rus Hoelzel, Eleanor P. Jones, Petr
Kotlik, Allan D. McDevitt, Natalia Martinkova and R.Victor Rambau

Department of Biology, University of York, PO Box 373, York, YO10 5YW, UK jbs3@york.ac.uk

The colonisation history of the British Isles is a fascinating microcosm of continent-wide processes that makes an interesting
target for phylogeographic analysis. The islands were mostly covered by ice at the Last Glacial Maximum, and there was a land

connection with mainland Europe then. Some cold-hardy species were present in the unglaciated areas of ‘Britain’ and ‘Ireland’
atthat time, and our phylogeographic studies suggest that at least one of them (the stoat, Mustela erminea) persisted from then
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until now. Other species colonised once the ice disappeared, but by that stage there was only a land connection to Britain. Once
again, the phylogeographic analysis of current British populations has allowed us to investigate the nature of those colonisation
events which show surprising complexities. There was a final phase of colonisation involving humans. They introduced mammals
throughout the British Isles, at different times. Our phylogeographic analyses help establish the source areas of those colonisations
and the degree to which there were movements within the British Isles. In one case, the neolithic introduction of the common
vole (Microtus arvalis) onto Orkney, we have used ancient DNA techniques to elucidate the colonisation process.

GLOBAL PHYLOGEOGRAPHY OF THE WESTERN HOUSE MOUSE,
MUS MUSCULUS DOMESTICUS

Sofia Gabriel, Maria da Luz Mathias, Jeremy Byron Searle
University of York, Department of Biology and University of Lisbon, Department of Animal Biology

Due to its behavioural plasticity and incredible adaptability to different habitats, including most importantly its commensalism
with humans, the house mouse (Mus musculus) colonised the world, becoming one of the most widespread and successful
mammals living on earth today. The Western European subspecies, M. m. domesticus, is the most widespread, currently
occupying Western Europe, Africa, Australasia and the Americas. Their commensal relationship with humans extends back
10,000 years and started in the Fertile Crescent, Middle East, when mice started to exploit the earliest human settlements and
food stores. Later on, about 3000 years ago, the mice began to expand their geographical range, spreading opportunistically
with Iron Age people through Western Europe and North Africa. The global colonization of commensal mice only started during
the early days of ocean-going navigation, with mice being transported well beyond their native range as stowaways on ships.
Here we show that the movements of M. m. domesticus around the world can be traced using genetic markers. These allow the
source areas of colonisations to be identified and compared with the expectations on the basis of human movements and
colonisation history. Our study builds on an excellent dataset for mitochondrial D-loop sequences from Western Europe. With
the help of many collaborators around the world, we have been able to add data on more than 500 new individuals and generate
the first global phylogeography of the western house mouse.

MAMMAL-PARASITE BIODIVERSITY IN CENTRAL ASIA

Conveners: Luis Ruedas, David Tinnin & Mitsuhiko Asakawa

INTRODUCTION TO THE SYMPOSIUM ON MAMMAL-PARASITE
BIODIVERSITY IN CENTRAL ASTA

S. L. Gardner', L. A. Ruedas?
"Harold W. Manter Laboratory of Parasitology, University of Nebraska - Lincoln, Nebraska, USA. 2Museum of
Vertebrate Biology, Portland State University, Portland, Oregon, USA.

This talk will introduce the symposium and provide a brief overview of the problems and challenges of doing simultaneous work
on mammals and their micro- and macro-parasites focusing on problems from field collection to analysis of data.

ZOOGEOGRAPHICAL OVERVIEW OF HOST-PARASITE RELATIONSHIPS BETWEEN
FREE-RANGING/CAPTIVE MURID AND HELIGMOSOMID NEMATODES

M. Asakawa
Department of Pathobiology/ Wild Animal Medical Center (WAMC), School of Veterinary Medicine, Rakuno Gakuen
University, Ebetsu, Hokkkaido 069-8501 Japan.

The gastro-intestinal nematode family Heligmosomidae, especially Heligmosomoides and Heligmosomum, is an not only an
interesting zoogeographical/co-evolutionary biomarker of the host-parasite relationships between rodents including the families
Sciuridae, Cricetidae, Muridae, Arvicolidae etc. and the nematode group, but also an experimental model in captive condition.
Hence, the nematode group is a well-studied parasite of the host group in both wild and laboratory. Among the nematode

10 The 10 th International Mammalogical Congress



species, Heligmosomoides polygyrus shifted from Mus musculus is regarded as a highly pathogen in captive endangered
rodent species. First of all, this presentation will give an overview of the zoogeographical host-parasite relationships in Europe,
Asia, Far Eastern Russia, Japan, Taiwan, North America and North Africa, mainly with data derived from recent our survey
performed in Central Asia including Siberia, Xing-Jiang, Nepal, Tibet and Inner Mongolia. Principally, the relationships have
evolved as a result of adaptive radiation or co-speciation between the native rodents and parasitic nematodes, but secondary
phenomena including host-shifts and extinction. Now, aberrant host-parasite relationships due to the presence of alien (exotic)
rodent hosts and/or nematodes (e.g. H. polygyrus) have been found in free-ranging and captive condition. These relationships
should be discriminated from the native relationships, and be regarded as risk factor for natural ecosystem. Some potential
strategies including monitoring with consideration of the nematodes’ life cycle will be presented briefly. The present survey was
supported in part by a Grant-in-Aid (No. 18510205) of the Ministry of the Education, Science and Culture, Japan.

BIODIVERSITY OF HELMINTHS IN WILD MAMMALS OF MONGOLIA

S. Ganzorig', N. Batsaikhan?, R. Samiya?, Y. Oku', M. Kamiya?®, and S. L. Gardner*

' Laboratory of Parasitology, Hokkaido University and FEA, Sapporo, Japan, 2 Department of Zoology, National
University of Mongolia, Ulaanbaatar, Mongolia, 3 FEA, Sapporo, Japan. 4 Harold W. Manter Laboratory of
Parasitology, University of Nebraska - Lincoln, Nebraska.

Mongolia, a large landlocked country in Central Asia, occupies the transition zone where four ecosystems meet: taiga forest,
steppes, mountains, and Gobi desert. These different ecosystems support a wide variety of plant and animal species, including
68 species of fish, 8 species of amphibians, 20 species of reptiles, 410 species of birds, and 134 species of mammals; many
of these taxa are globally or regionally endangered. The biodiversity of helminthes in Mongolia should theoretically follow that
of the hosts in that the evolutionary history of the parasites is linked to that of the host species. However, the biodiversity of the
helminth parasites in Mongolia is relatively poorly known. Very few reports published on the parasitic helminths of wildlife and
humans in Mongolia. At present, about 600 species of helminths have been recorded from Mongolia; of these, 272 species are
known from wild and domestic mammals. Most of the results have been obtained during 1960-80’s, but the volume of research
in the field has sharply declined. It is speculated that the helminth fauna of the Mongolia is heterogeneous and ancient. The
parasitological situation in wildlife and livestock in Mongolia has drastically changed after the country abandoned socialism and
shifted to the free market system. Some of these changes include: lack of funds, insufficient numbers of parasitologists,
outdated facilities at medical and veterinary institutions, high growth of the privatized livestock and inadequate veterinary
service. In addition to these human infrastructural issues, natural factors as such global climate change have coupled with
infrastructural changes to result in added problems, such as increases in emerging and re-emerging diseases.

MONGOLIAN VERTEBRATE PARASITE PROJECT: BACKGROUND
AND PRELIMINARY RESULTS

D. Tinnin and S. L. Gardner.
Harold W. Manter Laboratory of Parasitology, University of Nebraska - Lincoln, Nebraska.

PARAPHYLETIC HANTAVIRUS LINEAGES IN SHREWS AND MOLE

Hugot, Jean-Pierre
Museum National d’Histoire Naturelle. UMR 5202 CNRS / USM 601.55, rue Buffon, 75231 Paris cedex 05.

Hantaviruses belong to the Bunyaviridae family. While usually hosted by wild mammals, they are potentially pathogenic for
humans, and several serologically distinct groups associated with different syndromes have been identified. Yet, investigations
have mostly been conducted where human infections by hantaviruses constitute a real and well-identified public health problem,
i.e., the holarctic and neotropical areas. However, some hantaviruses also have been described from: a shrew, Suncus murinus,
in India, «Thottapalayam» virus (TPMV); Africa, in a shrew Crocidura theresae, Tanganya (TGNV); Vietnam where «Cao
Bang» virus (CBNV) has been identified from the Chinese mole shrew, Anourosorex squamipes; The Eurasian common shrew,
Sorex araneus, in Switzerland, «Seewis» virus (SWSV); The northern short-tailed shrew, Blarina brevicauda, «Camp Ripley»
virus (RPLV), from the United States; Later two new hantaviruses: «Ash River» virus (ARRV) in Sorex cinereus and «Jemez
Spring» virus (JMSV) in Sorex monticolus, also were discovered in the United States; Finally, «Imjin» virus (IMJV) was found
in the Ussuri shrew Crocidura lasiura, in South Korea and «Asama» virus (ASAV), from the Japanese shrew mole Urotrichus
talpoides. A Bayesian analysis was performed using a data set including 173 Hantavirus S sequences from rodents and
insectivores. In the resulting tree, five main clades are distinguished: Insectivore 1 and 2, or Rodent 1, 2, and 3. This result is
used to discuss and try to understand the common history between the Hantaviruses and their hosts.
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SUMMARY OF THE SYMPOSIUM ON MAMMAL-PARASITE
BIODIVERSITY IN CENTRAL ASTA

L. A. Ruedas', S. L. Gardner 2
'Museum of Vertebrate Biology, Portland State University, Portland, Oregon, USA. 2 Harold W. Manter Laboratory of
Parasitology, University of Nebraska - Lincoln, Nebraska, USA.

This talk will provide an instant summary of the symposium and will outline areas of needed focus and highlight areas of
strength that are indicated and shown by the symposium attendees. Insight into the future will be provided by the speaker.

ECOLOGICAL NICHE MODELING IN ANALYSIS
GEOGRAPHIC DISTRIBUTION OF MAMMALIAN SPECIES:
APPROACHES, PERSPECTIVES AND APPLICATIONS

Conveners: Georgy Shenbrot & Victor Sanchez-Cordero

ADRENOCORTICAL FUNCTION AS INDICATOR OF POPULATION HEALTH
AND ITS POSSIBLE IMPACT ON SPECIES DISTRIBUTION

Eugenyi Novikov
Institute of Animal Systematics and Ecology, Siberian Branch of the Russian Academy of Sciences, Novosibirsk,
Russia

LIFE IS UNCERTAIN: THE WRONG PLACE AT THE WRONG TIME

John Wieczorek
University of California- Berkeley, USA

ECOLOGICAL NICHE MODELING, CLIMATE CHANGE AND EMERGING DISEASES

Sahotra Sarkar
University of Texas-Austin, USA

APPLICATION OF ECOLOGICAL NICHE MODELS IN CONSERVATION AND SPECIES
INTRODUCTION IN SOUTHERN SOUTH AMERICA

Marcelo Tognelli, Merino, Marian, L. Abba, Agustin M., Bender, J. Benjamin
National Research Council of Argentina (CONICET)

When confronted with limited data, ecological niche models (ENMs) have proven to be very useful tools for estimating the
potential distribution of species, particularly in poorly-studied regions such as South America. Here, we present three case
studies in which we apply ENMs in conservation and species introduction in southern South America. In all cases, we used
Maxent to model species potential distributions. In the first example, we combined ENM and reserve selection algorithms to
assess conservation priorities of all the species of armadillos and anteaters of Argentina. Our objectives were to assess the
performance of the current protected area system at representing the target species, and to identify potential conservation
areas to expand the existing network. We found that several species were underrepresented within protected areas. We provide
amap to illustrate where the areas of highest conservation concern are. In the second example, we modeled the distribution of
the pudu, a small deer endemic to the Temperate Rainforests of Chile and Argentina. To account for changes in land cover we
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used historic (ca. 1550) and recent (2000) vegetation maps to restrict the potential distribution of the species. Thus, areas that
have been transformed or degraded were excluded from the potential distribution. We found that approximately 50% of what
could have been suitable habitat for the deer is now converted or degraded. Finally, in another study we modeled the distribution
of the wild boar to assess its potential invasiveness in southern South America. In this study, we used data from the native and
introduced range to generate the models. We found that the Atlantic coast of Argentina, Uruguay and Brazil, the central region
and the southern forests of Argentina and Chile are areas of high vulnerability to wild boar invasion.

PUSHING THE (CLIMATIC) ENVELOPE: USING ECOLOGICAL NICHE MODELING
FOR PREDICTING THE DISTRIBUTION OF SPECIES’ ABUNDANCES

Enrique Martinez-Meyer

Ecological niche models make possible hypotheses regarding potential distributions of species and have proved useful for
addressing a variety of questions in conservation, evolutionary biology, invasive species, and climate change, among others.
However, niche-based distributional maps provide no biologically meaningful information regarding the internal structure of
distributional areas. Herein, | propose a conceptual and methodological approach based on analysis of the internal structure of
ecological niches of individual species that makes possible production of spatially-explicit predictions of abundance of species.
This approach represents a qualitative improvement in ecological niche modeling and enhances its applicability for both here-
and-now studies, as well as for analyses implying model transferability in space and time.

MODELING THE ECOLOGICAL NICHE OF THE RARE AND SPECIALIZED
ANDEAN CAT: IMPLICATIONS FOR HIGH ANDES CONSERVATION

Jorgelina Marino, Bennett, Magdalena Villalba, Lilian Lucherini, Mauro Iriarte, Agustin Sillero-Zubiri, Claudio
Wildlife Conservation Research Unit, University of Oxford, Tubney house, Tubney OX13 5QL, United Kingdon

Aspects of the spatial ecology of specialized organisms can inform conservation actions when their elusive nature precludes
deeper understanding of their behaviour and population biology. We applied ecological niche modeling to study the rare and
endangered andean cat (Oreailurus jacobita). Restricted largely to the High Andes, this is the more specialized of a guild of
carnivores feeding on a narrow range of high-altitude prey species. Potential habitat for the cat and its main prey (the southern
mountain vizcacha Lagidium viscacia) exists in protected areas that tessellate across international borders around the triple
frontier between Argentina, Bolivia and Chile. From coordinated international research we explored ecological limitations to the
species distribution from key environmental variables at local level (using presence/absence data on prey and carnivores and
Resource Selection Functions) and landscape level (using presence-only data and Maximum Entropy Models -MAXENT). Our
results contribute to generate ecological adaptation hypotheses and to identify key areas for the long-term protection of High
Andean vertebrates across international borders.

WHAT CAN WE LEARN ABOUT ECOLOGICAL NICHE FROM
THE SPECIES DISTRIBUTIONAL DATA?

Georgy Shenbrot
Mitrani Department of Desert Ecology, Jacob Blaustein Institutes for Desert Research, Ben-Gurion University of the
Negev, Midreshet Ben-Gurion, 84990 Israel and Ramon Science Center, Mizpe Ramon, P.O.Box 194, 80600, Israel

The usual question in ecological niche based species distribution modeling is «What niche theory can tell us for distribution
modeling?» However, ecological niche concept is far from being well-developed body of ecological theory, especially concermning
application of the concept to different spatial and temporal scales and the problem of niche evolution. It seems essential to ask
how we can use species distributional data to improve our understanding of ecological niche. Comparison of values of environmental
variables in points of occurrence with that of in random points across geographic range of a species allows analyzing geographic
variation in main niche parameters, position and breadth. The application of this approach is illustrated with examples of niche
geographic variation in several species of rodents. It is demonstrated that habitat niche breadth increase from the center of
geographic range to the areas around the center and than decrease to periphery of geographic range. Comparison of rates of
spatial change of habitats selected by a species with that of environment demonstrated three types of species’ niche reaction to
environmental change: (1) opportunistic (selected habitats change with similar rate as environment), (2) stabilization (selected habitats
change significantly slower than environment) and (3) niche fast change (selected habitats change significantly faster than environment).
The areas of niche stabilization usually situated near species’ distributional limits, whereas the areas of niche fast change coincide with
areas of phylogenetic breaks and borders between subspecies. Surprisingly, presence of competitors does not have significant effect
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on species’ niche parameters at geographic scale. These findings challenge modification of species distribution modeling techniques
and question standard interpretation of modeling results in terms of fundamental and realized niche.

APPLICATIONS OF ECOLOGICAL NICHE MODELING TO PROBLEMS
OF CONSERVATION, PUBLIC HEALTH AND CROP PESTS

Victor Sanchez-Cordero
Instituto de Biologia, Universidad Nacional Autbnoma de México. Apartado. Postal 70-153, México, D.F. 04510
México.

Ecological niche modeling (ENM) projected as species’ potential distributions have become increasingly popular last years due
to easily available appropriate software, distributional and environmental data. | provide applications of ENM to problems of
conservation, public health and crop pests using this theoretical framework. Modeled species distributions included as biodiversity
surrogates can be used to identify priority areas for conservation and build models of conservation areas networks. ENM of
reservoirs and vectors of zoonotic diseases can serve to delineate the geography of a disease of public health importance, such
as Chagas disease and Lesihmaniosis. Finally, ENM can be used to produce agricultural risk maps of main crop pests. | provide
examples of ENM applications to these problems.

DISTRIBUTION AND CONSERVATION STATUS OF LONTRA FELINA (MOLINA, 1782)
ALONG OF CHILOENSE MARINE ECOREGION, CHILE

Ricardo Alvarez, Claudio Delgado & Jorge Ruiz
ONG Conservacion Marina, Centro Ballena Azul - Instituto de Ecologia y Evolucién, Universidad Austral de Chile.
ralvarez@cmarina.org

Lontra felina is an endangered mustelid that lives along the exposed rocky shores of Peru, Chile and Argentina. Habitat destruction
and illegal hunting pose the main threats to this species. The information available is not sufficient to enable the necessary
activities for marine otter conservation. This research, which involves an innovative, effective and methodical study, contributes
to the current knowledge of marine otters by analysing their population density and distribution in unexplored areas of southern
Chile. The area was divided into 32 grids measuring 20x20 km. Two transects 10 km apart were established in each quadrant.
The variables evaluated during the study included population density and habitat characteristics. These variables was analysed
using satellite imagery, GIS tools and appropriate statistical analyses. Research was conducted between 2006-09 and preliminary
results show that 53% of quadrants was evaluated positively, indicating otter presence. Otter density in the study area as a
whole was 0,86 ind/km (SD: + 0,98), with 1,4 individuals/km (SD: + 1,13) on Chiloé Island; 0,46 individuals/km (SD: + 0,69) in
the Palena area and 0,72 individuals/km (SD:+ 0,82) in the Guaitecas Archipielago. This information establishes southern
Chiloé Island as a key zone for otter protection. Moreover, habitat type results show that otter presence correlates with rock
size. Areas exposed to the seashore with large rocks are likely to be inhabited by marine otters while areas lacking these
characteristics are less likely to be inhabited by otters, explaining the absence or low otter densities in Palena. On the other
hand, in the Guaitecas Archipielago the effect of illegal hunting in latest recent decades has maintained low species density.
These results are important since otters have been used as environmental indicators of critical areas in marine conservation
planning.
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INTRA-GUILD COMPETITION IN SMALL CARNIVORES

Conveners: Mauro Lucherini and Claudio Sillero-Zubiri

TROPHIC ECOLOGY, INTERFERENCE COMPETITION, AND THE DYNAMICS OF THE
SMALL-FELID GUILD OF TROPICAL AMERICA

Tadeu Gomes de Oliveira, Marcos Adriano Tortato, Rosane Vera Marques, Fabio Dias Mazim, Carlos Benhur
Kasper and José Bonifacio Garcia Soares
Universidade Estadual do Maranhao, Pro-Carnivoros, Brazil

Throughout most of their range ocelots (Leopardus pardalis), jaguarundis (Puma yagouaroundi), margays (Leopardus wiedii)
and little spotted cats (Leopardus tigrinus) live in sympatry. There is considerable overlap among these sympatric species not
only in geographic range but also in habitat use, feeding habits, activity patterns and body size, suggesting the potential for
interspecific competition. An assessment of their trophic ecology and abundance was made with a view to revealing their
ecological differences and potential for interspecific competition and how this might be affecting the dynamics of the small-felid
quild. For this we compared their diet, morphological traits and abundance. Diets based on scat analysis were compared using
mean mammalian prey mass (MWMP) and niche overlap. Body size proportions and canine diameter were assessed as
morphological traits related to intra-guild predation and competition. To evaluate the possible population effect of one species
on another, correlation analyses were performed based on species abundance ratios or density estimates. The diets of these
felids suggest competitive pressure from the larger ocelots upon the smaller jaguarundis, margays, and little spotted cats.
Canine diameter differed significantly between them, excepting margays and jaguarundis, and ocelot’s body size was 2.2-4.6
times that of the smaller cats. Food niche overlap values were high, given their differences in body size and canine dimensions,
and MWMP differed significantly. The obvious potential for competition amongst these felids may be offset by the considerable
difference in MWMP between ocelots and the smaller species. The latter showed lower than expected population densities,
suggesting that they may deviate from predicted values due to the effect of the larger ocelots. We speculate that intra-guild
predation by ocelots, or its potential, might be the mechanism by which ocelots affect small cat dynamics in the Neotropics, the
«ocelot effect».

LOWLAND AND UPLAND CARNIVORES FROM THE SOUTHERN
CONE OF SOUTH AMERICA

Lucherini Mauro, Luengos Vidal E., Manfredi C. and Reppucci J.

Mammal Behavioural Ecology Group (GECM), Catedra Fisiologia Animal, Depto. Biologia, Bioquimica y Farmacia,
Universidad Nacional del Sur/CONICET, Bahia Blanca, Prov. Buenos Aires, Argentina. E-mail:
lucherinima@yahoo.com

Two contrasting hypotheses have been proposed about the competitive ability of widespread vs. geographically restricted
species. One maintains that widespread species have become widespread because they are competitively dominant over
related, geographically restricted species. The alternative hypothesis is that narrow-ranging species are ecological specialists
that competitively dominate specific habitats/resources.

Through radiotracking, live and camera trapping we compared intraguild niche overlaps and population abundances of medium-
sized carnivores in three areas, one located in the High Andes deserts and composed by the culpeo fox (Lycalopex culpaeus),
Andean cat (Leopardus jacobita) and Pampas cats (L. colocolo) and two in central Argentina, in the Pampas grassland and
Monte ecoregion, and comprising the Pampas fox (L. gymnocercus), Geoffroy’s cat (L. geoffroyi) and Pampas cat. In both
guilds, the puma was the only large camivore.

Several lines of evidence suggest that in the Pampas guild composition was altered by human disturbance, which affected
primarily the puma and, possibly, the felid/canid abundance ratio, favoring the more adaptable foxes. As expected, in both
guilds niche overlap was the largest between the most similar species (i.e. small cats), but we found evidences of trophic,
spatial and temporal segregations, which probably facilitate species coexistence. Although specialized, restricted species
could be more efficient resource exploiters and still have smaller populations because they use rarer resources, the lower
abundance of Andean cats, a trophic specialist, than the more widespread Pampas cats in areas where the main prey of Andean cats
is abundant suggests that Pampas cats were competitively dominant. Interestingly, while the Pampas cat was the most abundant felid
in the High Andes, it was less common than the Geoffroy’s cat in the Pampas. While we cannot exclude that Geoffroy’s cats are more
efficient competitors, we suggest that species-specific habitat association may affect the competitive ability of carnivores.
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TEMPORAL AND SPATIAL SEGREGATION OF ACTIVITY FAVOURS
THE COEXISTENCE OF MORPHOLOGICALLY SIMILAR SPECIES
IN NEOTROPICAL CARNIVORE ASSEMBLAGES

Mario S. Di Bitetti, Agustin Paviolo, Carlos D. De Angelo, Yamil E. Di Blanco, Ignacio Jiménez Pérez and
Javier Pereira
CONICET, Instituto de Biologia Subtropical, Facultad de Ciencias Forestales, Universidad Nacional de Misiones —
Asociacion Civil Centro de Investigaciones del Bosque Atlantico (CelBA), Yapeyu 23, 3370 Puerto Iguazu, Misio-
nes, Argentina

Carnivores have been used as models to understand the effects of competition in community structure. Community-wide character
displacement has been described in carnivore assemblages and interpreted in the light of the competitive exclusion principle.
However, some sympatric Neotropical cats and foxes are morphologically similar and share similar diets (e.g., jaguarundi-
margay-oncilla, pampas fox and crab-eating fox). Behavioral mechanisms that facilitate species coexistence are still poorly
explored and may explain these supposed exceptions to the competitive exclusion principle. Using the results of camera-trap
surveys conducted in the Atlantic Forest (AF) and the Ibera Reserve (IR) of NE Argentina between 2003 and 2009 we describe
the spatial and temporal patterns of records of syntopic cat and fox species to elucidate behavioral differences that may
facilitate species coexistence. In the AF, the morphologically more similar cat species had the most contrasting spatial and
temporal patterns of records: the margay was exclusively nocturnal and the jaguarundi diurnal and they showed a negative
spatial association. Felid species alternate their peaks of activity in an orderly pattern in relation to their body weights. At IR, the
crab-eating fox was more frequently recorded in forest habitats than the pampas fox, which preferred the grasslands, but their
recording rates were not negatively correlated. The pampas fox showed mostly diurnal activity in areas where the nocturnal
crab-eating fox was more abundant. The contrasting temporal patterns observed between the morphologically more similar
pairs of species and the ability of some species to adjust their activity patterns to local conditions may facilitate the coexistence
of these carnivore species. This may also explain the lack of a community-wide character displacement in the Neotropical felid
assemblage. Time partitioning is an important mechanism that allows the coexistence of carnivore species.

LANDSCAPE MODELS FOR CARNIVORES: INTEGRATING HABITAT
ASSOCIATIONS AND INTRAGUILD COMPETITION

Matthew E. Gompper and H. Mundy Hackett
Department of Fisheries and Wildlife, University of Missouri, Columbia, Missouri, 65211, USA

Camivore communities are structured by two fundamental processes: habitat associations and competitive dynamics among
guild members. Habitat ecology forms the basis for most models of carnivore landscape ecology, but interspecific competition
has yet to be fully incorporated into efforts to devise predictive landscape models. To address these themes in concert, we
created predictive landscape models for a community of seven putatively competing mesocarnivores (coyote, bobcat, gray fox,
striped skunk, eastern spotted skunk, raccoon) and one mid-sized marsupial (opossum) inhabiting the >63,000 km2 forested
Ozark region of Missouri, USA. We combined noninvasively derived survey data with multi-scale habitat and environmental
variables to model the habitat associations of each species as well as to assess the effects on models of predicted occupancy
by including the presence data for the other guild member during the model building process. For each examined scenario
(coyote —bobcat, coyote — gray fox, bobcat — gray fox, raccoon — opossum, striped skunk — spotted skunk) where we hypothesized
a priori that intraguild competition may be an important driver of the probability of landscape occupancy, this prediction was
upheld, as including information on the distribution of potential competitors improved the fit of the models over alternative
models that were based solely on habitat associations. Most intriguing were the results for the coyote-bobcat-gray fox triumvirate,
which suggest that coyotes produce a strong regional structuring dynamic on these other two forest carnivores. Overall, these
results indicate that when modeling the landscape ecology of a carivore, incorporating the predictions of intraguild competition
alongside the more traditionally used habitat data strengthens the models and thereby provides a more ecologically holistic
understanding of the distribution of species.

FOOD WEB INTERACTIONS AND INTRAGUILD PREDATION: INFLUENCE
OF LANDSCAPE, PREDATORS, AND PREY ON A NATIVE MESOCARNIVORE

Eric M. Gese and Craig M. Thompson
USDA-Wildlife Services-National Wildlife Research Center, Department of Wildland Resources, Utah State University,
Logan, UT 84322-5295, USA
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Trophic level interactions between predators create complex relationships such as intraguild predation. Theoretical research
has predicted two possible paths to stability in intraguild systems: intermediate predators either out-compete higher order
predators for shared resources or select habitat based on security. The effects of intraguild predation on intermediate mammalian
predators such as swift foxes (Vulpes velox) are not well understood. We examined the relationships between swift foxes and
both their predators and prey, as well the effect of vegetation structure on swift fox - coyote (Canis latrans) interactions. In a
natural experiment, we documented swift fox survival and density in a variety of landscapes and compared these parameters in
relation to prey availability, higher order predator abundance, and vegetation structure. Swift fox density varied significantly
between study sites, while survival did not. Coyote abundance was positively related to the basal prey species and vegetation
structure, while swift fox density was negatively related to coyote abundance, basal prey species, and vegetation structure. Our
results support the prediction that under intraguild predation in terrestrial systems, top predator distribution matches resource
availability (resource-match), while intermediate predator distribution inversely matches predation risk (safety match). While
predation by coyotes may be the proximate cause of swift fox mortality, the ultimate mechanism appears to be exposure to
predation moderated by shrub density.

FROM FACILITATION TO HOSTILITY: INTERACTIONS BETWEEN BADGERS AND
INVASIVE RACCOON DOGS IN THE BIALOWIEZA PRIMEVAL FOREST, POLAND

Rafal Kowalczyk, Bogumila Jedrzejewska, Andrzej Zalewski and Wlodzimier Jedrzejewski
(Mammal Research Institute, Polish Academy of Sciences, Poland)

Bialowieza Primeval Forest is inhabited by rich community of carnivores numbering 12 species. One of the them is an invasive
raccoon dog Nyctereutes procyonoides, potential competitor to the native red foxes Vulpes vulpes and badgers Meles meles.
Based on radio-tracking and observations at burrows we studied interactions between of badgers and raccoon dogs in Bialowieza
Primeval Forest (Poland). We addressed the hypothesis that facilitative interactions between a native (badger) and an alien
(raccoon dog) species contributed to the invasion success of the latter. In winter, 88% of badger setts were occupied by both
badgers and raccoon dogs. Duration of occupation of badger setts by raccoon dogs averaged 117 days. In summer, only 10%
of badger setts were cohabited by raccoon dogs, mainly for reproduction. Seasonal variation in raccoon dog use of badgers
setts was explained by changes in ambient temperature: the lower was the temperature, the higher the rate of sett occupation
by raccoon dogs. When wintering in the same sett, badgers and raccoon dogs used different parts of it. Direct observations of
interactions between badgers and raccoon dogs at badger setts showed that aggression of hosts (badgers) towards another
species did occur (killing of pups). We found very high mortality of raccoon dog pups was (61%) during the first 3 months
following parturition. Shared use of sett may also lead to disease and parasite transmission, as utilization of the same sett
chamber by both species was recorded, and rabid raccoon dogs were found at badger setts. We conclude that facilitation by
badgers (through habitat amelioration and refuge from cold and predation) makes the realized niche of raccoon dogs larger
than predicted from their fundamental niche. The facilitating role of badger is stronger in winter, which is a critical period for
raccoon dog survival in the temperate and boreal zone.

COMPETITION AND NICHE SEPARATION BETWEEN CORSAC
AND RED FOXES IN MONGOLIA

James Murdoch, Suuri Buyandelger, Tserendorj Munkhzul and Claudio Sillero-Zubiri
Wildlife Conservation Research Unit (WildCRU), University of Oxford, Tubney House, Tubney OX13 5QL, United
Kingdom

Competition has the potential to profoundly affect behavior and community ecology. Among canids, competition often occurs
and may be reduced by partitioning use of food, time, and habitat resources. However, competition studies have focused mainly
on larger species in North America, Sub-Saharan Africa, and South America and details of the competitive relationships between
many of the smaller foxes remain few. We examined competition between the corsac fox (Vulpes corsac) and red fox (V. vulpes)
that live sympatrically across northern and central Asia. We documented survival and mortality and compared food, activity, and
habitat selection among radio-marked foxes (n = 18 corsacs; n = 17 red foxes) in lkh Nart Nature Reserve, Mongolia from
September 2004 to September 2007. Survival probability was 0.34 for corsacs and 0.46 for red foxes, and mortality of both
species resulted mostly from hunting, but also predation by larger canids and unknown causes. Corsac and red foxes exhibited
similar diets that consisted mainly of insects and small mammals, but also reptiles, birds, carrion, plant material, and garbage.
We detected differences in diet during most of the year with the exception of winter when food resources were scarce. Corsac
and red foxes also exhibited similar activity patterns as both species were active mainly at night, but fine-scale differences in
nocturnal movements were evident. Both species occurred in all major habitats, but we detected differences in habitat selection
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at multiple spatial scales. Corsacs selected mainly ‘steppe’ habitats, whereas red foxes selected mainly ‘semi-desert’ habitats.
Our results suggest that interference competition occurs between species and that competition is reduced through niche
separation.

MANAGEMENT AND CONSERVATION
STRATEGIES FOR THE NEOTROPICAL DEER

Convener: Dr. Susana Gonzalez

ADVANCES IN THE STUDY OF ARGENTINE DEER DURING THE LAST DECADE
AND IMPACT ON THEIR CONSERVATION

Mariano L. Merino
CICPBA, Museo de La Plata.

At present, fifty-one species of deer are recognized worldwide, 16 of which correspond to Neotropical species; in Argentina,
deer are currently represented by eight species in the genera Mazama (3 spp.), Hippocamelus (2 spp.), Blastocerus, Ozotoceros
and Pudu. These species inhabit a wide variety of environments, and some of their populations face serious survival problems.
All of the Argentine species are categorized in red lists with some degree of threat, both at national and international level. This
has prompted intense conservation efforts during the last 20 years, allowing new approaches to diverse aspects of knowledge
of these species and generating information that may be used through adaptive management as feedback and reliable support
for effective conservation tasks. This work presents an updated account of the population status of Argentine deer. The relationships
between the generation of information on diverse aspects of deer biology by the scientific community, the conservation measures
and theirimplementation, are analyzed. The advances made at different levels in both research and conservation measures are
discussed with respect to the national conservation plans and the action plan elaborated by the IUCN Specialist Group. On the
basis of the latter analysis, information voids that should be the focus of future research are detected.

MAZAMA TEMAMA STATUS AND DISTRIBUTION

Sonia Gallina Tessaro?, Joaquin Bello Gutiérrez' y Carlos A. Lopez Gonzalez.
'Division Académica de Ciencias Biologicas, Universidad Juarez Auténoma de Tabasco Km. 0.5 carretera
Villahermosa- Céardenas, Entronque a Bosques de Saloya CP 86039 Villahermosa, Tabasco, México.
(joaquin.bello@cicea.ujat.mx). 2 Instituto de Ecologia, A.C., km 2.5 Carretera Antigua a Coatepec No. 351, Congre-
gacion el Haya, Xalapa, Veracruz, CP 91070, Mexico.sonia.gallina@inecol.edu.mx

Brocket deer Mazama temama is a least known deer in the neotropic. Our objective was to analyze the current information to
determine their status and distribution in México and Central America. M. t. cerasina occurs in north and central Belize, Guate-
mala, El Salvador, Costa Rica, Nicaragua and Honduras. M. t. reperticia in Panama, and northern Colombia, but this one
needed to be confirmed. In México there are records along the states of the Gulf of Mexico and the Pacific Ocean: Tamaulipas,
San Luis Potosi, Veracruz, Oaxaca, Chiapas, Tabasco, Campeche and Quintana Roo, also it is found in Queretaro. Total
population size is unknown. The density found in few localities in Mexico, in the tropical forests was 0.09 deer/km? and 0.25
deer/km?, in a protected area of Q. Roo was 1.7 deer/km2; and in a cloud forest 0.32 deer/ km2. There are no reliable estimates
for Central American countries and Colombia. Abundance indexes have been estimated from track counts (0.1 to 0.6), in areas
where the species is the only Mazama, but where it is sympatric with M. pandora the index for both species was > 1.8 track/km.
Brocket deer is considered representative of well-preserved tropical forest sites, but it can be found in transformed sites such as
secondary forests and croplands. Habitat fragmentation by human activities and natural disasters, such as wildfires and hurricanes
could be factors that influence their distribution. Hunting for cultural activities and food affect their population levels, behavior
and habitat use. Other threats include tourism, and pest control in bean crops. It is necessary to get more information on their
habitat status, distribution and abundance and the importance for local communities in terms of use, harvest pressure and crop
pest control to know the real status because it may be in danger in some localities.
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IS MAZAMA AMERICANA A SUPER SPECIES?

Jose Mauricio Barbanti Duarte, Vanessa Veltrini Abril, Elias Alberto Gutierrez Carnelossi, Mauricio Barbosa
Salviano, Marina Suzuki Cursino, Javier Adolfo Sarria-Perea, Alexandre Vogliotti, Allyson Diaz Koester,
Eveline dos Santos Zanetti & Susana Gonzélez

Nucleo de Pesquisa e Conservacao de Cervideos, Faculdade de Ciéncias Agrarias e Veterinarias, Universidade
Estadual Paulista. CEP 14884-900 Jaboticabal — SP, Brazil

How many deer species do we have in South America? It is not an easy question to solve with the actual knowledge, especially
due to the complex taxonomy of the genus Mazama. However, the red brocket (Mazama americana) constitutes the most
amazing case of a cryptic species system of the Cervidae. There is a great chromosome and molecular variation between
animals from different regions of South America. The goal of the project is to analyze the complex taxonomy of the red brocket
group by examining some karyotype variants (cytotypes) to determine phylogeographical patterns and the speciation processes
involved. The research is being carried out in the field and in the captive breeding facilities of UNESP. In the field we are
surveying two populations in Brazil using radio telemetry and camera traps, with the aim to describe if there are ecological
differences between them. In captivity we are crossing some of these cytotype variants to evaluate the fertility status of the
hybrids and to discover if there is post zygotic reproductive isolation between them. Up to now we successfully produced
seventeen F1 animals (hybrids and pure). The preliminary results showed differences between pure and hybrid animals in
terms of fertility and functionality of the ovary and testis. The synaptonemal complex of the spermatocytes showed anomalous
chromosome pairing in the hybrids. The ovaries of the hybrids showed malfunction with anomalous corpus luteum and unviable
oocytes during in vitro fertilization. Meanwhile, there are no significant differences in the activity patterns between the two
surveyed field populations of the species. These preliminary results support that chromosome differences between populations
can generate post reproductive isolation explaining the existence of cryptic species, justifying to consider the status of the red
brockets Mazama americana in the superspecies concept.

CAN ENVIRONMENTAL CHANGES AFFECT NEOTROPICAL DEER HEALTH?

Uhart Marcela and Chang Reissig Elizabeth
Faculty of Veterinary Sciences, Institute of Pathology, P.O. Box 296, 1900 La Plata, Bs.As., Argentina

In nature, pathogens of wildlife assist in the regulation of host populations, serving an essential function. However, escalating
anthropogenic influences such as habitat destruction, pollution, resource depletion, and other state, apply stress to and upset
ecosystem balances, leading to increased susceptibility of wildlife hosts to pathogens. Diseases may affect the survival and
reproduction of individuals, population size and gene flow, species composition (dominant and abundant species), and
consequently disturb ecosystem structure, function and resilience. Conservation of most deer species in the neotropics is
threatened by a variety of factors (mostly human related), including those derived from increased contact with livestock. However,
disease exposure information for neotropical deer is extremely scarce, reflecting how little we know about these species and
how scant published reports of health/disease studies are in our region. Seventy seven percent of pathogens found in livestock
are shared with other host species. For example, bovine tuberculosis infections have been reported in buffalo and lion in Kruger
NP in South Africa; brucellosis is compromising the recovery of bison in North America; foot and mouth disease outbreaks have
affected livestock and wildlife in southern Africa and Mongolia; and chronic wasting disease has lead to massive cullings of
white-tailed deer (Odocoileus virginianus) in North America. Oftentimes, the presence of disease in wildlife threatens conservation
goals either through misguided management actions to control the disease, or by preventing land-use choices that are compa-
tible with wildlife. Understanding the ecology of these diseases must therefore be used to facilitate conservation oriented
management actions, and to use health as a tool for policy change and increased public support. It is likely that our lack of
knowledge about the possible impacts of disease and interactions with domestic animals are currently hindering our efforts to
protect neotropical deer dwindling populations, particularly more so for highly endangered species.

NEOTROPICAL DEER: CURRENT SITUATION AND IUCN RED LIST
CONSERVATION RECOMMENDATION

Patricia Black de Décima
Facultad de Ciencias Naturales e Instituto Miguel Lillo, Universidad Nacional de Tucuman, Miguel Lillo 205, 4000
Tucuman, Argentina

The Global Mammal Assessment (GMA) completed in 2008 updated the information available and conservation recommendations
on the now recognized 18 species of Neotropical deer. This represents an increase of 4 species, all in the genus Mazama. A
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great deal of new information has been provided although much is still lacking; 4 species were removed from the category Data
Deficient and reclassified, although 3 still remain. Red List recommendations changed for 6 species and stayed the same for 8.
The new Red List categories show the following situations for the species: Endangered: 1; Vulnerable: 8; Near Threatened: 1;
Least Concern: 5; Data Deficient: 3. These statistics reveal the dangerous situation of over half of Neotropical deer species; the
principal threat is habitat loss, cited for 17 species, followed by over-hunting and poaching in 12 cases. Further important
threats are predation by domestic and feral dogs (8 cases) and fragmentation of populations as a result of habitat loss. In
general, the most threatened deer are the largest (4 species), with the exception of the North American species of Odocoileus,
and the smallest (6 species). The most threatened species is the huemul (Hippocamellus bisulcus), which is in a very dangerous
situation with only 1000-1500 individuals remaining; the vulnerable species include swamp deer (Blastocerus dichotomus),
taruca (H. antisensis), 4 small species of brocket deer (Mazama sp.) and the 2 species of pudu (Pudu sp.), while the pampas
deer (Ozotocerus bezoarticus) is near threatened. The principal recommendations cited for the conservation of these species
are development of management plans for the respective species and further research to define better distribution, abundance
and population status. Other recommendations include conservation education of local populations, strengthening of controls
over protected areas and captive breeding for the most endangered.

CONCLUSIONS AND MANAGEMENT RECOMMENDATIONS AND CONSERVATION
STRATEGIES FOR THE NEOTROPICAL DEER

Dr. Susana Gonzélez
[IBCE-Facultad de Ciencia-UdelaR, Deer Specialist Group- SSC-IUCN-Instituto de Conservacion Neotropical

CELEBRATING THE BEAGLE AND THE ORIGIN:
ECOLOGICALAND EVOLUTIONARY DYNAMICS
IN THE STRUGGLE FOR EXISTENCE

Conveners: Joel S. Brown; Burt P. Kotler; Douglas W. Morris

THE DENSITY OF MAN AND HABITAT SELECTION IN RELATION TO SEX

Douglas W. Morris and Jody T. MacEachern
Department of Biology, Lakehead University

Although sexes must cooperate for reproduction, their best strategies for reproduction and survival frequently conflict with one
another. Direct conflict, where benefits to one sex are achieved at expense to the other, are well documented in numerous taxa.
No-one has yet evaluated whether similar conflict can occur over habitat selection. It is essential that we do so because rapid
habitat change through human activity is altering habitat choice for much of the world’s biodiversity. We develop the underlying
theory to demonstrate that sexual conflict over habitat may be widespread and that the sexes will frequently differ in the optimal
distribution of individuals between habitats. We test the theory by manipulating habitat quality in a captive population of individually
marked meadow voles. We use remote censusing technologies to infer the distribution of males and females among habitats.
The data illustrate that meadow voles are density-dependent habitat selectors, and that males and females are conflicted in
their preferred distribution of individuals between habitats. Males are more abundant than females at low density. Females are
more abundant than males at high density. This conflict appears to be resolved by sexual differences in home-range size.
Although male home ranges are larger than those of females, the difference is less at high density than it is at low density.

PALEOECOLOGY AND EVOLUTION OF RODENT COMMUNITIES

Elizabeth Hadly
Department of Biology, Stanford University, Stanford, CA 94305-5020 USA
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THE ECOLOGY AND EVOLUTION OF GEOGRAPHICAL RANGE LIMITS:
FROM DARWIN’S DAY TO OUR OWN

Robert Holt
University of Florida, USA

DENSITY AND FREQUENCY DEPENDENT EVOLUTIONARY GAMES
OF HABITAT SELECTION AND FEAR

Joel Brown and Burt P. Kotler
Department of Biological Sciences, 845 W. Taylor St., University of lllinois at Chicago, Chicago, IL 60607 USA

Darwin never had a course in game theory, yet his writings show that he understood how an adaptation may depend upon the
traits of others (e.g. sexual selection). Habitat selection provides an example where the choices of others influence habitat
quality. Another example occurs when clever prey attempt to avoid clever predators. Here, we combine these two games by
letting prey choose their habitats based on resources and predation risk. Furthermore, the populations’ experience of habitats
may influence the evolution of morphological traits associated with resource exploitation and predation. This coadaptation
between habitat selection, fear responses and morphology can drive diversification and species coexistence. We use two
examples to illustrate these feedbacks. It seems that habitat heterogeneity and predation risk both drove and maintain the
coexistence of fox squirrels (Sciurus niger) and grey squirrels (S. carolinensis) in the Eastern United States, even though other
prey species such as voles (Microtus sp.), chipmunks (Tamias striatus) and mice (Peromyscus sp.) likely support the predators
that drove the diversification. Two gerbil species (Gerbillus pyramidum and G. andersoni allenbyi) inhabiting sand dune habitats
of the Negev desert, Israel tell a curiously similar story. They too play a predator-prey foraging game with owls, foxes and
snakes. And, predation risk and habitat heterogeneity likely drove their evolution and promote their coexistence. Theirs, however,
is a game that can be played temporally over the course of a night as well as spatially across sand dunes that vary subtly in the
degree of sand stabilization. Even with 175 years since the Beagle, we suspect that Darwin would see, understand and be
pleased with these games within the context of his theory of evolution by natural selection.

MICROEVOLUTIONARY DYNAMICS: GEOGRAPHIC VARIATION
OF BEHAVIOR IN CONTRASTING ENVIRONMENTS

Rodrigo A. Vasquez
Facultad de Ciencias, Universidad de Chile, Casilla 653, Santiago, Chile <rvasquez@uchile>

AN ECOLOGIST’S TELESCOPE: ENVISIONING THE FUTURE OF VERTEBRATE
SPECIES DIVERSITY AT THE GLOBAL SCALE

Michael Rosenzweig
University of Arizona, Tucson, Arizona, USA
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MARSUPIAL DEVELOPMENT AND REPRODUCTION

Convener: Lynne Selwood

MARSUPIAL-SPECIFIC DEVELOPMENTAL PROTEINS REDUCE FERTILITY
IN BRUSHTAIL POSSUMS AND REVEAL NOVEL MAMMALIAN
CONTRACEPTIVE APPROACHES

Lynne Selwood, Menkhorst, Lynne, Nation, Angela, Nanayakkara, Kamani and Cui, Shuliang
Department of Zoology, University of Melbourne,Vic 3010, Australia

New Zealand has no native marsupials, but the introduced brushtail possum has become an ecological and agricultural pest.
Proteins essential for normal embryonic development, the vesicle associated proteins (VAPSs) of the oocyte and the shell coat
proteins (CPs) that enclose the conceptus for most of development, have been developed as contraceptive vaccines. The
proteins were identified by PAGE and amino acid sequencing, the genes were cloned and the proteins produced using a
bacterial vector. Using the proteins and their antibodies, in vitro assays were used to establish that the proteins were essential
for normal embryonic development. Three CPs and VAP1 were marsupial-specific. Shell coat protein 4, (CP4) and VAP1 were
tested as vaccines in immune trials and significantly reduced fertility by 49-52% for between 9 and 36 months. The maximum
period of reduced fertility was not determined, as animals were killed during pregnancy to determine the effect of the vaccine on
pregnancy. ELISA titres were high for CP4 and VAP1, varing between 1:1,600 to 1:128,000. Immune responses were cell
mediated following CP4 vaccination and resulted in destruction of uterine glandular tissue, the shell coat and the zygote to
cleavage stages. VAP1 immunization resulted in an antibody mediated response that degraded the oocytes in the ovary. The
presence of clumps of macrophages suggested that when oocytes were ovulated and fragmented in the oviduct or uterus, a cell
mediated response may have occurred. We conclude that CP4 and VAP1 should be used for further analysis of the vaccine and
delivery systems.

USE OF CONTRACEPTIVE DESLORELIN IMPLANTS TO MANAGE REPRODUCTION
IN BLACK-FLANKED ROCK WALLABIES (PETROGALE LATERALIS LATERALIS)
IN WESTERN AUSTRALIA

Nicole Willers, Roberta Bencini, Phillip Matson, Graeme B. Martin, Keith Morris & Peter Mawson
School of Animal Biology, The University of Western Australia, Stirling Highway, Crawley 6009, Western Australia

In a fragmented landscape, isolated populations of black-flanked rock wallabies can increase to the point where they cause
problems including crop damage and overgrazing of native vegetation in the reserves where they occur, with obvious risks for
population persistence. Fertility control using hormone implants has potential for managing population size in these situations.
We tested whether deslorelin, a superagonist of gonadotropin-releasing hormone (GnRH), suppresses reproduction in female
black-flanked rock wallabies. We synchronised the reproduction of free-living adult female rock wallabies by removing pouch
young (RPY) at Mt Caroline Nature Reserve in autumn 2007. Females were treated with either 4.7 (n=19) or 9.4 mg (n=20)
implants of deslorelin, or a placebo (n = 20). All females were then monitored for 24 months for the presence of new pouch
young. Following RPY, diapaused blastocysts reactivated in 5/15 recaptured females treated with 9.4 mg implants and carried
through to weaning. Subsequently, none of these 5, or any of the 40 other recaptured wallabies treated with deslorelin, at either
dose, conceived. As a second measure of suppression of reproduction we challenged females with GnRH (2.5 pg/kg im) on 6
occasions over the 24 months. Deslorelin suppresses pituitary function and we expected that suppressed females would show
no hormonal response but placebo females would show a rise in Luteinising Hormone (LH). Placebo animals did show significant
increases in serum LH concentration at all times after the GnRH challenge (p<0.05) and maintained an average reproductive
rate of over 90% during the study. This was in contrast to those animals on either dose of deslorelin who neither reproduced nor
responded to the GnRH challenges. In conclusion, deslorelin blocks the hypothalamic-pituitary-gonadal axis and inhibits
reproduction for at least 24 months in female black-flanked rock wallabies. It is a valuable tool for managing instances of
overabundance in this species.
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ENVIRONMENTAL CONTROL OF REPRODUCTION IN MARSUPIALS

Bronwyn McAllan
Discipline of Physiology, Anderson Stuart Building, School of Medicine, The University of Sydney, Sydney, N.S.W.
2006, Australia

Mammals use environmental cues to select for the best time of year for reproduction. Photoperiod or daylight, and especially
daylength, is a cue believed to be used to time reproduction, but good data are scant for most mammals. Proximate cues that
regulate reproduction and daily activity patterns are well described for «placental» mammals, but for surprisingly few species,
with experimental data available for <1% of the >4,000 «placental» mammalian species. Data for marsupials are restricted to
only a few species, although this still represents 3 % of extant marsupials. Components of the photoperiodic signal have been
demonstrated to be a proximate cue for reproduction in Antechinus spp., the dunnarts (Sminthopsis spp.) and the brush-tailed
possum (Trichosurus vulpecula). Changing photoperiod rather than absolute daylength is an important Zeitgeber for reproduction
in marsupials. Pineal gland involvement (which transduces the photoperiodic signal into a hormonal signal) in reproductive
timing has been unequivocally demonstrated for the kangaroos, Bennett’s Wallaby (Macropus rufrogriseus) and the Tammar
Wallaby (Macropus eugenii). Actions of the pineal hormone melatonin are known to be involved in reproductive timing and
activity patterns in the northern brown bandicoot (Isoodon macrourus), and the marsupial shrew (Antechinus stuartii). Melatonin
administration disrupts both reproductive synchrony and daily activity cycles in the marsupial shrew. Marsupials, similar to other
mammals, use aspects of the yearly cycle of the photoperiod, but appear to use changing photoperiod rather than absolute
photoperiodic length, as has been seen in many «placental» mammals, to determine optimum reproductive timing. Whether this
difference is phylogenetic rather than geographically (latitudinally) driven is yet to be determined.

MATE CHOICE INCREASES BREEDING SUCCESS IN CAPTIVE MARSUPIALS

Marissa Parrott and Lynne Selwood
Department of Zoology, University of Melbourne, Parkville, Victoria, 3010, Australia

Devising new non-invasive techniques to maintain natural behaviours, assist management and increase breeding success of
captive populations is becoming a significant priority in the conservation of endangered species world-wide. However, this has
rarely been examined in, or applied to, endangered marsupials. Research into wild and captive agile antechinus (Antechinus
agilis) showed that females chose males based on olfactory cues and genetic dissimilarity. We followed this research by
investigating the use of female mate choice and male scent storage to increase the breeding success of a long term colony of
a small dasyurid, the stripe-faced dunnart (Sminthopsis macroura) and examined the application of mate choice techniques in
a range of other related marsupials. Experiments were conducted in captivity using olfactory cues from males to determine the
mate preference of females. In each 10 minute trial, females were simultaneously offered used bedding or scent-marked
objects from multiple males in their familiar enclosure and their behaviours and movements were recorded and timed. Female
dunnarts paired with males chosen during scent trials had significantly more observed matings and sperm detected in their
urine per oestrous cycle than females paired based on genetic pedigree in 2007, 2006 and 2005. Pairings following mate choice
resulted in more than twice the number of pregnancies than pairs assigned using pedigrees. Prior familiarity between mates did
not affect female preferences, but significantly decreased the levels of aggression and minor injuries between mates. Storing a
male’s scent at -20°C for up to 40 days did not affect female mate choice and may be a powerful tool for enabling mate
preference between captive breeding institutes. The results show that female mate choice can significantly increase breeding
success in captive marsupial breeding colonies.

OVARIAN FOLLICULAR GROWTH IN THE BRUSHTAIL POSSUM
(TRICHOSURUS VULPECULA)

Doug Eckery, Crawford Janet, Mester Brigitta, Thomson Brian, Haydon Lisa, Juengel Jenny
School of Biological Sciences, Victoria University of Wellington, New Zealand

The brushtail possum (Trichosurus vulpecula) is a nocturnal, arboreal marsupial. In New Zealand, this introduced species has
become a pest of significant ecological and economic importance. To help manage the possum population, methods of fertility
control are being investigated. This requires a greater understanding of their reproductive biology. The mechanisms controlling
ovarian follicular growth involve a complex exchange of systemic signals between various organs and the ovary and a localised
exchange of molecules within the ovary. The possum is monovular, meaning that during each reproductive cycle a single follicle
is recruited for ovulation. One aim of our research is to characterise follicular growth and specifically, the factors that affect
granulosa cell function. A key finding from our research has been that the luteinising hormone (LH) receptor is expressed in
granulosa cells at a much earlier stage of follicular development than in eutherian mammals, suggesting a different regulatory
mechanism and role for LH. At a later stage when a follicle is recruited for ovulation, the granulosa cells produce increasing

Mendoza, Argentina, 9 - 14 August 2009 23



amounts of steroids affecting both the pituitary gland and the reproductive tract. From gene expression and cell culture studies,
a number of growth factors together with pituitary hormones have been shown to regulate steroid production in granulosa cells.
Although the precise role is yet to be elucidated, it appears that prolactin also plays an important role in follicular growth. An area
of increasing interest in our lab is determining the mechanisms involved in the interactions between the oocyte and surrounding
cumulus cells, which has a unique phenotype in possums. Whilst many characteristics of follicular growth are similar in the
possum to other mammals, there are key differences. In this respect, the possum represents one of a limited number of
monovular animal models that can be used to study ovarian function.

SPERM-EGG INTERACTIONS IN AUSTRALIAN AND AMERICAN MARSUPIALS—
WHAT CAN WE LEARN FROM MORPHOLOGY?

William Breed and Leigh, Christopher M.
University of Adelaide

Fertilisation occurs when a spermatozoon and egg unite to form a new individual. For this, the sperm has to first penetrate the
zona pellucida; it then fuses with the oolemma and, after incorporation, egg activation results. Morphological observations have
suggested that eutherian mammals exhibit a highly derived sequence of events which may be due to the thick zona pellucida
(Bedford, 2004, Biol. Rev. 79:429-460). How does fertilisation occur in marsupials? Early studies using Didelphis virginiana
suggested an ancestral condition similar to that of nonmammalian vertebrates (Rodger & Bedford, 1982, JRF 64: 171-179),
whereas subsequent investigations with Monodelphis domestica indicated similarity to eutherians (Taggart et al., 1993, Anat.
Rec. 237:97-110). Here we summarise our observations on in vivo fertilisation in an Australian insectivorous marsupial, Sminthopsis
crassicaudata, in an attempt to resolve this controversy. Our results show that shortly after mating sperm reside within oviductal
crypts from where a few migrate to the ampulla. Sperm-zona binding then takes place and exocytosis of some, but not all, the
acrosomal contents occurs. Sperm penetrating the zona pellucida exert compression on the surrounding zona matrix, whereas
a spermatozoon partly within the perivitelline space suggested that its head lay parallel to the oolemma prior to entry into the
ooplasm. Recently incorporated sperm heads retained a membrane, presumably inner acrosomal membrane, over part of the
condensed sperm chromatin, and the sperm head travels some considerable distance within the ooplasm prior to chromatin
swelling and decondensation. These results in general support the conclusion that marsupial sperm-egg interactions are similar
to those of eutherians. They suggest that the divergent processes of sperm-egg interactions observed in eutherians probably
evolved in a marsupial-eutherian common ancestor prior to divergence into these two major extant mammalian lineages.

DEVELOPMENTAL GENE EXPRESSION IN MONODELPHIS DOMESTICA EMBRYOS

Yolanda Cruz; Morrison, Jeremy; Bantilan, Niels
Oberlin College, Oberlin, OH 44074, USA

Early embryos of eutherian and metatherian mammals differ considerably in how they undergo cleavage divisions and form
blastocysts. In eutherian embryos, cleavage-stage cells adhere to each other and do not require the zona pellucida for blastocyst
formation. Metatherian embryos, by contrast, produce initially non-adherent cleavage-stage blastomeres which attach individually
to the zona pellucida before establishing cell-cell junctions. The resulting blastocyst which forms does not surround an inner cell
mass which in eutherian mammals represents the pluripotent cells from which the embryo proper eventually develops. In
metatherians, the blastocyst forms as a unilaminar cell sheet closely adherent to the interior aspect of the zona pellucida. This
sheet contains the cells of both the pluriblast and the trophoblast. The transcription factors encoded by tead4, oct4, cdx2, sox2,
and nanog are instrumental in differentiating the trophoblast from the inner cell mass in the eutherian (mouse) embryo. Using
immunocytochemistry, we investigated the expression pattern of these proteins in embryos of the laboratory opossum Monodelphis
domestica, to determine whether they have similar roles in lineage differentiation in metatherian embryos. Our results suggest
that some, but not all, differences in cleavage pattern and blastocyst formation are reflected by the expression pattern of these
developmentally important genes.

MECHANISMS OF PLURIPOTENCY IN MARSUPIALS

Stephen Frankenberg, Andrew Pask, Marilyn Renfree
Zoology Department, University of Melbourne

Transcription factors controlling specification of the earliest cell lineages have been well characterised in the mouse. However,
early embryogenesis in marsupials shows marked morphological differences to that of eutherians, especially with respect to
blastocyst formation and early lineage allocation. We are interested in characterising genes encoding early lineage-specific
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transcription factors in the tammar to use as markers of pluripotent cell populations and early differentiation events. Central
amongst these is Pou5f1 (Oct3/4), which encodes a master regulator of pluripotency in the mouse. We have cloned and
characterised a tammar orthologue of POU5F1 and a related gene, POU2, which is absent in eutherian genomes but orthologous
to zebrafish pou2. Expression patterns of POU5F1 and POU2 suggest that these genes have at least partly divergent functions
while, for unknown reasons, the role of POU2 became redundant in an ancestor of eutherians.

MOLECULAR CONTROL OF THE DIAPAUSING MARSUPIAL EMBRYO

Marilyn B. Renfree
The University of Melbourne

Embryonic diapause is widespread amongst mammals. The tammar wallaby is a seasonal breeder that has a lengthy diapause
of 11 months. In tammars, the early blastocyst is formed by day 5-6 post partum (pp). By day 7pp the blastocyst enters diapause
if there is a young sucking in the pouch. If not, it continues its development to full term 26.5 days later uninterrupted. The ~80
cell blastocyst remains in diapause with no cell division and no measurable cell metabolism My laboratory has been studying
the signals that put the blastocyst to sleep, and those that wake it up at reactivation. We have characterised the morphological
changes in the early embryo and uterine endometrium and the expression of important growth factors, IGF2 and LIF, as well as
factors like PAF-R during entry into and exit from diapause. PAFR is present throughout all stages in the glandular epithelium of
the endometrium. Quantitative PCR shows both LIF and IGF2 in the uterine endometrium remain low throughout the period of
diapause, rising again after reactivation, suggesting that it is their withdrawal from endometrial secretions that forces the blastocyst
into diapause. Thus, the diminishing availability of these growth factors is consistent with a role in the control of embryonic
diapause, perhaps controlled by the rapid decline in oestrogen after ovulation. The question of totipotency of the unilaminar
layer of cells of the diapausing blastocyst is as yet unanswered. Since there is no inner cell mass, which cells form the placenta
and which form the embryo is not yet clear, but blastocyst cells of the tammar express CDX2. OCT4 and NANOG are also
important markers that are currently under investigation. The results of our ongoing study will have important implications for
understanding marsupial stem cells.

ADVANCES IN MAMMALIAN CYTOSYSTEMATICS:
INSIGHTS FROM NEW MOLECULAR TECHNIQUES AND
FROM NEW FIELD EXPLORATIONS

Conveners: Peter Taylor and Milton Gallardo

HOMOPLASY, HEMIPLASY, AND ANCESTRAL STATES: PHYLOGENETIC
RECONSTRUCTIONS OF MAMMALIAN KARYOTYPES BASED ON CHROMOSOME
PAINTING AND GENOME SEQUENCE ASSEMBLIES

Robinson, T. J.
University of Stellenbosch, South Africa

The need to distinguish between chromosomal characters that are symplesiomorphic and those that define monophyletic
groups has placed significant constraints on defining the eutherian ancestral karyotype. A cladistic analysis of genome assemblies
(syntenic associations) for eutherian mammals against two distant outgroup species—opossum and chicken—permitted a
refinement of the 46-chromosome karyotype. We show that two intact chromosome pairs and three conserved chromosome
segments are probably symplesiomorphic for Eutheria because they are also present as unaltered orthologs in one or both
outgroups. Seven additional syntenies, each involving human chromosomal segments that in various combinations correspond
to complete chromosomes in the ancestral eutherian karyotype, are also present in one or both outgroup taxa and thus are
probable symplesiomorphies for Eutheria. However, eight intact chromosome pairs and three chromosome segments are derived
characters potentially consistent with eutherian monophyly. Our analyses clarify the distinction between shared-ancestral and
shared-derived homology in the eutherian ancestral karyotype. They also indicate how hemiplasy (idiosyncratic lineage sorting
producing homoplasy-like consequences for character states that are genuinely homologous) can offer a plausible explanation
for apparent cases of gene-tree/species-tree discordance in cytogenetic datasets.
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ALLOTETRAPLOIDY AND RETICULATE EVOLUTION
IN SOUTH AMERICAN OCTODONTID

Suarez Elkin Y., Nufiez José J.2, Torres Jorge', Vargas Rodrigo A.", Kohler Nélida', and Gallardo Milton H'
'Ecology and Evolution Institute, Austral University of Chile. 2 Zoology Institute, Austral University of Chile

Whole genome duplications are irrelevant to mammalian evolution and speciation due to the developmental impairement that
affect polyploid humans and mice. This notion was overturned by the discovery of tetraploidy in T. barrerae (2n = 102). Phylogenetic
relationships and meiotic pairing suggest this species resulted from hybridization between the tetraploid golden vizcacha rat,
Pipanacoctomys aureus (2n = 92) and diploid Octomys mimax (2n =56), provided that non-reduced gametes were produced in
the latter species. Genome in situ hybridization (GISH) allowed the discrimination of 31 chromosomes derived from O. mimax
since they exhibit enterely bright green hybridization signals. Twenty nine intact DAPI-counterstained chromosomes are derived
from P. aureus. Intergenomic translocations are reflected in 42 chromosomes having fluorescent and non-fluorescent segments
of varying length. GISH on mitotic plates of P. aureus allowed the discrimination of 20 chromosomes derived from O. mimax and
fourteen chromosomes from the other, unknown putative progenitor. Moreover, 58 chromosomes label green and blue, indicating
intergenomic exchanges.The large-scale intergenomic translocations detected refute the hypothesis of genome conservation in
mammals as opposed to that of polyploid flowering plants. The network analysis of mitochondrial data supports interspecific
hybridization for T. barrerae since it shares haplotypes with O. mimax and P. aureus. The recurrent formation of the red vizcacha
rat is supported by the reciprocal maternal contribution detected by sequencing data. Our results emphasize the importance of
past geomorphological events in the reticulate evolution of this species. Funded by FNC 1070217

PHYLOGEOGRAPHY OF THE SOUTHERN AFRICAN VLEI RAT, OTOMYS IRRORATUS,
INFERRED FROM CHROMOSOMAL AND DNA SEQUENCE DATA

Adriaan Engelbrecht, Peter Taylor?, S.R. Daniels®, RV Rambau?®
'University of Stellenbosch, South Africa. 2Durban Natural Science Museum, South Africa. 3University of Stellenbosch,
South Africa

The southern African vlei rat, Otomys irroratus is characterized by phenotypic conservatism across its distribution yet shows
great chromosomal variation ranging from 2n = 23 — 32. Three cytotypes are recognized within the species and these comprise
the A cytotype characterized by an acrocentric karyotype, the B cytotype containing eight pairs of autosomes possessing short
heterochromatic arms, and the C cytotype distinguished from the B cytotype by having four pairs of autosomes containing
heterochromatic short arms. This study examines the phylogeography of the species by analyzing N=100 specimens collected
throughout the range of the species in South Africa using the mitochondrial cytchrome b gene (950bp) and FISH (Fluorescence
in situ hybridization). Phylogenetic analysis of the sequence data retrieved two main clades. The south and easter clade (SE)
encompassing the Western and Eastern provinces of South Africa comprising specimens containing the B and C cytotype. The
second clade (Eastern Clade, EC) includes specimens from Free State and KwaZulu-Natal Provinces in the central and eastern
part of South Africa. The EC clade is composed of specimens with both acrocentric karyotype (A cytotype) and the biarmed
karyotype (C-cytotype). The mean sequence divergence between the main clades (SE and EC) is 7.0% and between subclades
comprising EC is 4.8%. The SE clade is further distinguished from the EC by the presence of inversions/centromeric shifts
involving autosomes 1, 4, 6, and 10. The distribution of the two main clades closely mirrors the contraction and expansion of
forests and grasslands suggesting that cladogenesis in this species complex was largely influenced by habitat preference. The
new data support a taxonomic revision suggested by Taylor et al. 2009 which proposes that the EC clade should be a recognized
species called O. auratus.

COMPARATIVE CYTOGENETICS OF SOUTHERN AFRICAN ROCK MICE,
AETHOMYS (RODENTIA: MURIDAE)

Rambau, R.V.", Broucke, A. " and Chimimba, C.T.2
University of Stellenbosch, South Africa. 2University of Pretoria, South Africa

Chromosomal rearrangements and syntenic regions provide an independent suite of nuclear markers that can be used in a
phylogenetic context. However, it is critical to establish primary homology using sensitive molecular cytogenetic protocols such
as fluorescence in situ hybridization (FISH) and to score these characters (chromosomal changes) using appropriate outgroups.
In this study, we compare the karyotypes of southern African rock mice, Aethomys namaquensis (2n=24), A. granti (2n=32), A.
ineptus (2n=44) and A. chrysophilus (2n=50) using a combination of classical banding (C-and G-banding) and FISH (employing
the 21 Mus musculus whole chromosomes as probes). Eight chromosomes or chromosome arms are shared (conserved)
between A. namaquensis and A. granti, and fifteen homologies are shared between entire chromosomes of A. ineptus (2n = 44)
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and A. chrysophilus (2n = 50). Aethomys namaquensis and A. chrysophilus share four chromosomes or parts of chromosome
and one fusion between the chromosomes 1 and 3 of A. chrysophilus formed the chromosome 2 of M. namaquensis. These
regions of homeology are supported by the FISH results. Further, data obtained from syntenic associations (contiguous
chromosome segments) identified by the mouse whole chromosome paints clearly show that genome organization of rock mice
is highly conserved relative to the proposed ancestral murid karyotype. In conclusion, our comparative analysis indicates that
chromosome variation (2n=24-50) within this group is partly driven by fusion/fission events, and other chromosome rearrangements
(tandem fusions and inversions) that can only be identified using fluorescence in situ hybridization.

ROBERTSONIAN FAN OF ELLOBIUS TANCREI: TEMPORAL AND SPATIAL ANALYSIS

Bakloushinskaya, I." , Romanenko S.2 Graphodatsky A.2and Lyapunova, E.
"Koltzov Institute of Developmental Biology RAS, Moscow, Russia. 2 Dept. Molecular and Cell Biology, Institute of
Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk, Russia

Robertsonian fan of Ellobius tancrei (2n=32-54) was discovered in Pamiro-Alai 35 years ago (Lyapunova, 1974). During next
ten years this area was studied carefully in numerous field researches. We mapped the distribution of chromosomal forms,
studied zones of hybridization and found nonhomologous fusions inside and outside Rb-zone. Later, because of perestroika, we
had no possibility to continue field research in Tajikistan and worked with cytogenetic collection and experimental model of Rb
fan. Results of long-term hybridization of chromosomal forms revealed meiotic disturbances in hybrid spermatogenesis and
nonrandom segregation of Rb translocations. In 2008 we carried through new expedition to Pamiro-Alai together with the
Institute of Zoology and Parasitology, Tajik Academy of Sciences. We checked the borders of Rb fan and the central part. The
northern region is still inhabiting by low-chromosomal forms 2n=32-34. The eastern border showed the same state at the same
place, but at the western border we revealed pure low-chromosomal form 2n=32 instead of mix of 2n=32-35. At the central part
we found an extremely high level of hybrids with lower chromosome numbers comparing 25-years-old samples. This region is
known by high seismic activity and landscape changes due to mudflow. We have a failure to find animals with specific fusion
since the population vanished because of extremely powerful mudflow and human impact. Amazing results were exposed by
comparative chromosome painting. For animals with similar chromosome numbers (48-50) we revealed different Rb translocations
which were not able to distinguish by G-banding. It explains large decreasing of hybrid fertility which we showed earlier and
means that low-chromosomal forms from opposite banks of the Surkhob River should carry different sets of translocations. New
investigations are supposed to confirm this assumption. The study was funded in part by the Russian Foundation for Basic
Research.

INTEGRATING KARYOTYPES, MORPHOLOGY AND MOLECULAR APPROACHES
TO IDENTIFY CRYPTIC SPECIES OF AGRICULTURAL PEST RODENTS IN AFRICA:
THE ECORAT PROJECT

Taylor, P. ',J., Mulungu, L. 2, Massawe, A.2, Mahlaba, T.?2, Dlamini, M.® Eiseb, S.* Nair, D., Downs, S.5,
Lamb. J.® Bastos, A. ¢ &.Belmain, S.”

'Durban Natural Science Museum, Durban, South Africa. 2Sekoine University of Agriculture. ®University of Swaziland,
Swaziland. “National Museums of Namibia, Namibia. SUniversity of KwaZulu-Natal, South Africa. ®University of Pretoria,
South Africa. “Natural Resources Institute, Greenwich, UK

Mendoza, Argentina, 9 - 14 August 2009 27



FUTURE RESEARCH DIRECTIONS IN POPULATION
DYNAMICS OF LARGE HERBIVORES

Conveners: Marco Festa-Bianchet and Graeme Coulson

DYNAMICS OF LARGE HERBIVORES IN NON-NATIVE RANGES

David Forsyth
Arthur Rylah Institute for Environmental Research, Department of Sustainability and Environment, 123 Brown Street,
Heidelberg, VIC 3084, Australia

The faunas of Australia and New Zealand now contain many populations of non-native large mammalian herbivores and some
of these populations are managed as pests. The factors determining the establishment of non-native large mammalian herbivores
in Australasia will be described and it will be argued that their subsequent dynamics are usually ‘irruptive’ (a dynamic that seems
common for introduced populations elsewhere). The irruptive dynamic appears to be determined by changes in per capita food
availability, but no studies have attempted to estimate how the quantity and quality of food affects the vital rates that drive
population dynamics. Because herbivores can cause undesirable changes in their food supply (e.g. changes in the abundance
of species), understanding the interactions between the herbivore and the plant communities that they interact with is critical for
management of ‘pest’ populations. Two Australasian examples will be used to highlight this point. The first example will be
changes in thinking about the reversibility of the impacts of deer control in New Zealand forests. The second example will be an
attempt to estimate the number of female koalas that need to be sterilised to avoid a mass die-off event in a south-eastern
Australian forest. Directions for further research will be highlighted.

FEEDBACK EFFECTS OF OVERABUNDANT CERVID POPULATIONS
ON LIFE-HISTORY STRATEGIES

Coté, Steeve D.
Department of Biology and Centre for Northern Studies, Université Laval, Québec, G1V 0A6, Canada
(steeve.cote @bio.ulaval.ca)

Increasing cervid populations are negatively affecting their habitat in many areas worldwide, but few studies have assessed the
long-term effects of overabundant populations on individual life-history traits. Using two long-term studies of cervids in Quebec,
Canada, we investigated potential feedbacks of long-term and heavy browsing on life-history traits. We studied a population of
overabundant white-tailed deer (Odocoileus virginianus) introduced on Anticosti Island and two large populations of migratory
caribou (Rangifer tarandus) in the Quebec-Labrador peninsula. We assessed whether chronic browsing contributed to a decline
of the quality of deer diet, and evaluated the impacts of reduced diet quality on body condition and reproduction. In addition,
because body size is generally density-dependent, we related body measurements of caribou to population size and annual
range. In deer, rumen nitrogen content declined 22% through time, indicating a reduction in diet quality. After accounting for the
effects of year, age and date of harvest, peak body mass declined 12% and 6% for males and females, respectively. Caribou
from both migratory herds showed significant declines in mandible length at high population density, associated with increasing
annual range, while mandible length increased at low density indicating large plasticity in body size. In deer, the probability of
conception increased through time, but litter size at ovulation declined, resulting in a similar total number of ovulations. We
hypothesize that the density-dependent effects observed on body size and mass might have been exerted through habitat
degradation. Our results suggest that following a decline in habitat quality, females in deer modified their life-history strategies
to maintain reproduction at the expense of growth. Such modifications may contribute to maintain high population density of
large herbivores despite negative effects on habitat.

INTERSPECIFIC AND GEOGRAPHIC VARIATION IN THE DYNAMICS
OF HARVESTED KANGAROO POPULATIONS

Tony Pople
Biosecurity Queensland, Queensland Primary Industries and Fisheries, P.O. Box 36, Sherwood Qld 4075, Australia.

The dynamics of kangaroo populations have been well described in arid environments, but are poorly described elsewhere
across their broad range. This deficiency can be addressed by developing numerical response models from regular density
estimates. These have been derived from aerial surveys that have been used for over 25 years to set annual harvest quotas for
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four species throughout eastern Australia. Outside the sheep rangelands, kangaroo populations can be regulated by dingo
predation. Within the sheep rangelands, dingo numbers are kept low, and kangaroo populations are limited primarily by food
supply and to some extent by commercial harvesting. Numerical response models should ideally be based directly on food
supply, but this is rarely available, so rainfall has been used as a surrogate. A combination of recent (drought mortality) and
lagged rainfall (recruitment) proved a useful predictor of rate of increase, but this was only in some areas for some species.
Relationships were poor in northern Australia and for species at low density. Strong correlations found in earlier studies used
data that were dominated by drought-induced adult mortality. Over a longer time frame, it is juvenile survival that has the
strongest influence on kangaroo population dynamics and so correlations are weaker. As predicted by population models, there
tended to be a stronger correlation between rate of increase and rainfall in more arid areas. Importantly, models also indicate
that as uncertainty in density estimates increases, the correlation with rainfall declines and the initially weak correlation between
rate of increase and density increases, spuriously indicating strong density dependence. Nevertheless, density dependence
tended to be stronger in more mesic areas as expected. Where kangaroo rate of increase can be predicted with reasonable
success, the frequency and intensity of expensive aerial surveys can be reduced.

THE IMPACTS OF JAW DISEASE ON THE POPULATION DYNAMICS
OF A LARGE HERBIVOROUS MARSUPIAL

Michelle Wilson', Graeme Coulson', lan Beveridge?, Duncan Borland?
' Department of Zoology, The University of Melbourne, Vic 3010 Australia, 2 Faculty of Veterinary Science, Werribee,
Vic, 3030 Australia

The role of infectious disease as a factor regulating population dynamics is often poorly understood. We report on the impacts
of jaw disease in a population of eastern grey kangaroos (Macropus giganteus) in Victoria, Australia. Lumpy jaw is a progressive
bacterial infection (Fusobacterium necrophorum) in kangaroos and wallabies which is characterised by lesions in the maxilla
and mandible. Itis common in captive colonies, but there have been few reports in free-ranging populations. Our study population
reached an extremely high density of kangaroos (4.6/ha) in 2008, coinciding with a period of very low rainfall and pasture
biomass. The mortality rate increased to 33% over one year. We collected skulls from most kangaroos that died within the park
and from a sample of surviving kangaroos shot during a cull. A high proportion of kangaroos were affected by lumpy jaw: 53%
of the skulls collected within the park had severe lumpy jaw with lesions of osteolysis and osteoproliferation. Severe lumpy jaw
was less prevalent in the sample culled (33%) but the prevalence was still much higher than in other nearby free-ranging
populations. Both sexes were affected equally. Older kangaroos had more severe lesions, suggesting the disease is progressive;
the majority of the surviving kangaroos were less than six years old. Body condition of the culled sample, as indicated by kidney
fat index, was the lowest recorded for this species regardless of disease state. Fecundity was also much lower (typically 80-
90%): only 23% of adult females were suckling a pouch young. Disease thus played an important role in population regulation
through reduced survival, butimpacts on growth and reproduction were likely overridden by the poor condition of the population
overall.

PUMA PREDATION ON SHEEP IN THE TORRES DEL PAINE REGION
OF MAGALLANES, CHILE: CONSERVING TOP PREDATORS
AND LOCAL LIVELIHOODS

Ronald J. Sarno
Department of Biology, Hofstra University. Hempstead, NY 11549-1000; ronald.sarno @hofstra.edu

There has been conflict between ranchers and the Patagonia Puma in the Magallanes region of Chile for nearly 150 years.
Within the region, however, this conflict has reached its apex in the ranches surrounding Torres del Paine National Park (TdP).
During this century various ranches have abandoned the sheep industry for cattle ranching and/or tourism. Even on ranches
that are still involved with sheep, there is mounting concern about the number of sheep lost to pumas each year (up to 36% of
sheep/ranch). Rancher’s demand that pumas be hunted legally, yet the Chilean Agriculture and Livestock Service (SAG) refuses
to allow pumas to be hunted legally, except in special situations. At the present time the ranches surrounding TdP report a total
loss of nearly US$2.8 million/year, which is attributed primarily to puma predation. Ranchers believe that their livelihood is under
assault, yet they have no legal means of protecting themselves. At the same time, pumas are likely persecuted unjustly in many
situations due to their history of sheep predation. One of the unique biological characteristics of this situation is the extremely
high density of pumas - - 3 to 4 times higher than in other areas of the world. This high density may, in part, be attributed to the
tens of thousands of sheep in the immediate area, but no one knows. Our objective is to promote sustainable ranching activities
, While at the same time conserving the Patagonia Puma.
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HERBIVORE POPULATION DYNAMICS: WHAT’S NEXT?

Marco Festa-Bianchet
Département de biologie, Université de Sherbrooke, Sherbrooke, Québec, Canada, J1K 2R1
<m.festa@USherbrooke.ca>

Research on large herbivores over the past few decades has provided substantial contributions to our understanding of vertebrate
population dynamics. Much of that progress has been based on long-term monitoring of survival and reproductive success of
marked individuals. Those high-quality long-term data underline the important roles of density-dependence, weather, disease
and predation. Recent research has revealed the importance of temporal changes in sex-age structure and quantified the
relative importance of different vital rates in affecting population growth. Although changes in adult female survival inevitably
have dramatic impacts on population growth, many studies found that adult female survival varies little over time, so that
changes in population growth rate are driven by changes in juvenile survival and to lesser extent in the age of primiparity. | will
identify some emerging questions in population biology of large herbivores, particularly the roles of changes in predation and
human harvests in a context of global change. | will examine the potential impacts of natural and artificial selection on population
growth, and contrast the qualitative and quantitative differences in mortality imposed by natural selection and by harvest,
particularly sport hunting. Changes in the probability of survival according to sex, age and phenotype can affect both the
population dynamics and the evolution of life-histories in large mammals, providing a potentially important feedback loop between
evolution and population ecology. Detailed studies of population dynamics of harvested populations of large herbivores are
urgently needed, because their dynamics may be fundamentally different from those of the largely unharvested populations that
have been the subject of most long-term studies.

MAMMALOGY IN LATIN AMERICA:
PAST, PRESENT AND FUTURE PERSPECTIVES

Conveners: C. Miguel Pinto and Jorge Salazar-Bravo

INTRODUCTION TO THE SYMPOSIUM ‘LATIN AMERICAN MAMMALOGY:
PAST, PRESENT AND FUTURE PERSPECTIVES’

Jorge Salazar-Bravo
Texas Tech University, USA

The diversity of mammals in the Neotropics is legendary, as the region includes more families of mammals than any other faunal
region of the world. Moreover, the region ranks first among all continental landmasses in the number of newly discovered
species between 1992 and 2005. In addition, the face of mammalogy in Latin America is changing at an accelerated pace, as
many more Latin American scientists are actively participating on mammalogical research than in any time in the past; many at
their home countries and institutions. However, the development of research programs across the region is punctuated by
national and regional differences that are not well understood.

Therefore, the specific aims for this symposium are:
1) To identify regional patterns and trends in terms of the development of mammalogy as a science,
2) To identify the more pressing problems associated with growing programs in the region,

3) To highlight common goals and potential lines of collaboration that may strengthen developing programs in Latin America.

SOME DEVELOPMENTS IN LATIN AMERICAN MAMMALOGY, 1492-1900

Keir B. Sterling
International Federation of Mammalogists, USA

From the 1490s, Spanish and Portuguese observers in Latin America chronicled its human and natural history. Early accounts
included both first and second hand accounts of mammals. Some early authors viewed indigenous species in the context of
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classical taxonomic constructs; others saw them in utilitarian terms. Spanish scientists valued empirical colonial data. As
investigators focused upon personal observations of Latin American mammalian morphology, hew species descriptions were
published in Europe. Philip Il of Spain (reigned 1556-1598), encouraged scientific inquiry, and sent the first official scientific
expedition to Mexico in 1570. He sought specific information, biological and otherwise, from all expeditions for state purposes.
Most results were considered state secrets, although some information was published elsewhere. But Philip’s many other civil
and military initiatives bankrupted the Spanish treasury. Continuing fiscal constraints often prevented realization of his scientific
objectives, and those of his successors. For reasons of state—with few exceptions—scientific exploration in Latin America by
investigators from other European nations was prohibited by Spanish and Portuguese authorities. Scientific reports from Dutch
Brazil (1624-1654), on the other hand, were widely circulated in Europe. The volume of zoological input from South America
was impressive, but only one quarter of the continent had been scientifically surveyed as late as 1940. The world’s first comple-
te vertebrate fossil, a Megatherium, uncovered in Argentina in 1787, exemplifies Latin-American leadership in paleomammalogy.
Sent to Madrid, mounted, and described by Cuvier, it is still on exhibition there. Nineteenth Century Latin American field work
was mainly accomplished by British, French, and German naturalists. Research done at that time helped shape conclusions
regarding ecolutionary theory and the geographic distribution of mammals.North American mammalogists were increasingly
active in Latin America after the 1850s. The last state-sponsored Spanish scientific expedition to the Americas occurred between
1862 and 1866.

MAMMALOGY IN ARGENTINA: HISTORY, DEVELOPMENT AND PROGRESS

M. Monica Diaz
Universidad Nacional de Tucuman, Argentina

Mammalogy in Argentina was originated in researches conducted by foreign naturalists of the 19th century, as were Bonpland,
von Humboldt, or de Azara; they were the main source of inspiration for many young scientists arrived later to South America,
with the purpose to explore its great diversity. In the 20th century Angel Cabrera established the basis for the study of mammals
in the country, and together with José Yepes published «Mamiferos Sudamericanos». Other researchers, who contributed to
develop Mammalogy in Argentina, were Claes Olrog, Oliver Pearson, and Michael Mares, with projects supported initially by
their countries. About the middle of the 20th century began the training of local mammalogists, directed and stimulated by
Osvaldo Reig, who promoted in the 1980s the formation of a group of research in evolutionary Biology and the creation of
SAREM together with a group of prominent mammalogists, some of which are still supporting the life of the society; Elio
Massoia, who deserve to be mentioned, dedicated for four decades to the study of mammals in Argentina. There are currently
many research groups throughout the country, studying different aspects of mammals: Systematic, Taxonomy, Genetics,
Paleontology, and Ecology. Unfortunately, the majority of the universities do not dictate a specific subject in Mammalogy, so the
students must reach their specialties under the support of constituted research groups; this restricts the natural expansion of
the interest for the study of mammals. It is important to mention the role of the mammal’s collections in the country; they have
grown in concordance with the increases of the number of mammalogists. During many years the collected specimens and
many holotypes were deposited outside Argentina. The last years there have been changes, and the foreign projects have the
obligation to deposit the holotypes, plus additional specimens, in an Argentine collection.

BOLIVIAN MAMMALOGY: CURRENT SITUATION AND LESSONS LEARNED
Luis F. Aguirre, Teresa Tarifa & Humberto Gémez

Here we present an update of the most relevant activities conducted in research, conservation and education related to Bolivian
mammals and organized by several institution from the country and elsewhere. Mammalogy started with the pioneering work of
Sydney Anderson back in 1973, and to date more than 200 publications have been produced by several institutions. Most of the
information (596 published papers up to 2007) is related to distribution and ecology (ca 50%), whereas only a small portion of
it correspond to systematic and taxonomy (13%). In order to promote mammalogy in Bolivia we need to take in consideration
three important aspects, but not limited to them: 1) There is a need to promote proper curatorial work with well-trained technicians
and researchers; related to this, very few Bolivian mammalogists are actually working on systematics and taxonomy and most
of them in conservation and ecology; 2) capacity building at all levels should be encouraged; courses on mammalogy need to
be prepared on a regular basis, however, only very few Universities offer such a class in their study programs; 3) data stored in
local collections should be more easily available to researchers.
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UNDERSTANDING THE LEGACY TO PLANNING THE FUTURE
OF COLOMBIAN MAMMALOGY

Hugo Mantilla-Meluk
Department of Biological Sciences, Texas Tech University, Lubbock TX. 79409-3131. USA.

Four major periods characterized the development of mammalogy in Colombia: Beginnings: in the first half of the 1900’s defined
by surveys conducted by collectors of international institutions, first check-list of Colombian mammals (Allen 1916), and creation
of the first collections. This first period is closed by the decade of field work conducted by Hershkovitz during the 1940's.
Establishment: In the decade of the 1950’s, is defined by the foundation of the Instituto de Ciencias Naturales leaded by
Hernandez-Camacho. Merit special recognition the contribution on zoonotic studies of Makenzie, Marinkelle, Tamsitt and Valdivieso
who contributed to the development of the collections of the Universidad del Valle (UV) and Universidad de los Andes in the
1960’s. Consolidation: Was possible with the schools directed by Cadena and Alberico who joined ICN and UV respectively in
the decade of the 1970s, as well as posterior academic contributions of Mufioz (Universidad de Antioquia), and the museological
work of Gomez-Laverde, Mufioz-Saba, Montenegro, Rivas-Pava. Of remarkable constancy is the primatological research of
Defler, Izawa, Palacios, Rodriguez, and Stevenson as well as the research on aquatic mammals conducted by Trujillo at the
Fundacion Omacha starting in the 1980's. Modern mammalogy: Marked by the creation of the Instituto von Humboldt (IAvH) in
1993 is characterized by the first autochthonous checklists of mammals and documentation of the Colombian mammalian fauna
by the IAvH and Conservation International through Rodriguez-Maecha; is of special interest the check-list of mammals of
Alberico et al. published in 2000. Colombian mammalogy is a growing field with a promising generation of students receiving
training in a number of institutions across the country. The responsibility of the new Colombian mammalogists is to bridge the
internal and external political boundaries, and make sure that Colombian mammalogy will be validated by the international
scientific community through publications.

CURRENT IMPROVEMENTS AND CONSTRAINTS TO THE FULL
DEVELOPMENT OF MAMMALOGY IN BRAZIL

Jodo Alves de Oliveira
Universidade Federal do Rio de Janeiro, Brazil

Brazilian Mammalogy has experienced a notable expansion in recent decades. This has been partially due to investment in
sending students to recognized foreign graduate programs, but also to the enhancement and multiplication of national graduate
courses in Zoology. Numerous mammal researchers have been hired in universities and research institutions throughout the
country in recent years, and this initiative has contributed significantly to the growing number of students taking up Mammalogy
as a career and in the number of publications in the field by Brazilian researchers. Paradoxically, however, several factors
increasingly constrain the generation of sound mammalian taxonomic research in Brazil. They include: 1) a progressive departure
from the specimen-based approach to biodiversity and taxonomic studies, resulting from an overvaluation of the molecular
paradigm and the criminalization of collecting activities; 2) the absence of a tradition for the preparation and maintenance of
research collections nationwide, and the consequent lack of quality standards for curatorial procedures; 3) the rapid pace of
local extinctions of habitat types and their mammals even before they have been adequately surveyed and documented, as a
result of agro-industrial and other large-scale development projects, so that wildlife and wildlife studies are being progressively
confined to biological reserves and national parks; 4) the highly deficient representation of overall mammalian diversity in
Brazilian collections, even at a South American scale, which frequently constrains the scope of comparative studies to certain
endemic taxonomic groups; and 5) the relative decrease in the number of scientific journals devoted to morphological studies,
a problem that has been particularly aggravated by the low grading of national (mostly institution-based) periodicals by government
funding agencies. Since taxonomy informs many other areas of science and policy making, the adverse effects of all these
constraints are not confined to Mammalogy.

HISTORY AND CURRENT STATUS OF THE ECUADORIAN MAMMALOGY

Diego Tirira
Ediciones Murciélago Blanco, Ecuador

This paper presents an analysis of 15 years of data collection regarding the mammals of Ecuador. Historically scientific study of
Ecuadorian mastofauna was based on (1) arrival of the Malaspina expedition from Spain in 1790 in Guayaquil and the collection
and description of a number of specimens, and (2) in 1802 the German scientist Alexander von Humboldt visited Quito resulting
in the publication of the first description of the mammals of Ecuador. Throughout the nineteenth century the country received
visits from a number of expeditions and European naturalists (including Charles Darwin, Caetano Osculati and Marcos Jiménez
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de la Espada) who carried out collections and published information about our mastofauna. But it is not until the end of the nineteenth
century and the beginning of the twentieth that we see an increase in the number of publications, the majority based on descriptions of
new species and their distributions, with M. O. Thomas, J. A. Allen and H. E. Anthony the principal proponents during this time. In the
twentieth century new scientists appeared, contributing valuable studies not only in Ecuador but also for the whole neotropical region,
they included A. Cabrera, G. H. Tate, P. Hershkovitz, R. Hoffstétter, among others. It is however clear that the majority of publications
(over 85%) regarding Ecuadorian mastofauna appeared in the last 40 years, until the 1960's the number of studies were relatively
scarce. We also found that the majority of scientific studies were carried out by foreign scientists and results published overseas. It is
only in the last two decades that Ecuadorian scientists have for the first time published more material regarding the mastofauna of
Ecuador than overseas researchers. In spite of this, even for the best known Ecuadorian mammals made up of some tens of species,
the majority have only short summaries regarding their distributional status and information regarding the ecology, biology and behaviour
of the majority of species are based on indirect and poorly substantiated inferences.

ORIGIN, DEVELOPMENT, AND PERSPECTIVES OF THE STUDY
OF MEXICAN MAMMALS

Rodrigo A. Medellin, Joaquin Arroyo, Jorge Ortega, and Gerardo Ceballos
Universidad Nacional Autbnoma de México, México (RAM, JA, GC). Instituto Politécnico Nacional (JO)

The mammals of Mexico represent a complex array of Neotropical, Nearctic, and endemic species. Given the geographic
location of the country, and its intricate topography, Mexico is in the top three countries in the world with its 524 species. Formal,
scientific knowledge about this extremely diverse mammal fauna begun soon after the New World conquest by the Spanish
conquistadors. The religious missionaries, primarily Jesuit and Franciscan, became assiduous collectors and observers of
nature during the first stage of Mexican mammalogy. Then a new age began in the 1830s when explorers from the United States
had the opportunity to survey northern Mexico and later on additional regions of the country. This was a significant advance that
resulted in the description of well over 100 taxa (species and subspecies). A third period began in 1884 with the kindling of the
interest of U.S. museums and the growth of the museum collections. This was a period of strong collecting activities that ended
in 1919. Over 600 taxa were described, although at the end of that period, and due to the Mexican revolution and World War |,
exploration and surveys all but came to a halt. The first taxon described by a Mexican is from this period, the Volcano rabbit. In
1922, the fourth period of Mexican mammalogy began, and here mammalogical activities conducted by Mexicans started taking
off. Pioneers such as Bernardo Villa are notable in this period, because the first groups of mammalogists and the first museum
mammal collections began shaping up. Over 200 taxa were described. The most recent period of Mexican mammalogy started
in 1943 and is characterized by a flourishing of studies conducting conceptual synthesis assessments of Mexican mammalogy,
from biogeography to ecology to evolution. Despite the still developing taxonomy, this branch of Mexican mammalogy has taken
a rear seat in this science, while ecology and evolution are rapidly advancing. Disproportionally few established mammalogists
in a megadiverse country such as Mexico, make the study of mammals a fundamental branch of biology. Many more Mexicans
are needed to catch up and have an adequate knowledge of this group.

CONCLUSIONS OF THE SYMPOSIUM ‘LATIN AMERICAN MAMMALOGY:
PAST, PRESENT AND FUTURE PERSPECTIVES’

C. Miguel Pinto
Texas Tech University, USA

Despite clear differences in the mammalogical advances among the Latin American countries, it is evident that the region in general is
experiencing a burst of local research in the diverse aspects of mammalogy. However, some major widespread problems need to be
tackled to ensure continuity and improvement of these research efforts. These major problems are the lack of defined academic
programs with emphasis in mammalogy, government policies that slow or prevent research initiatives (e.g., strong bureaucratic obstacles
to obtain collecting, exporting, and research permits), and inadequate financial support for research. These three problems are interrelated
and are administrative in essence. These problems also reflect the lack of involvement of biologists in general and by mammalogists
in particular at the policy making level ranging from their own campuses to their respective governments. At the strict academic level,
we should focus on what kind of research we are doing and if this research will continue to be recognized as scientifically competitive.
Are we trying to (1) answer novel and attractive questions, (2) making unbiased and relevant descriptions of the natural world and (3)
communicating effectively the research results to our peers and general public? These points seem more important today, where the
lack of resources limit long term field research and the use of expensive technologies result in an under appreciation of the research
that can be conducted. The quality of our objectives and practices must prevail, rather than application of costly methodologies. Among
the great advantages that Latin American mammalogy posses are vast gaps in the knowledge of our mammalian fauna that promote
endless opportunities for research, ready access to field sites, and the early immersion of motivated people in our field. This is an
interesting time for our field, with new challenges, opportunities and responsibilities.
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MAMMALIAN LIFE HISTORIES:
THE CONTRIBUTION OF SEX-SPECIFIC PERSPECTIVES.

Conveners: Hannu Ylonen and John S. Millar

DO FEMALE SMALL MAMMALS WORK HARDER THAN MALES?

John S. Millar
University of Western Ontario, CAN

Do female small mammals work harder then males? John S. Millar, University of Western Ontario, Canada Female small
mammals are income breeders and typically double or triple their daily food intake during lactation. This difference in energy
requirements between breeding females and males/non-breeding females leads to the conclusion that breeding females work
harder than males. However, field metabolic rates for 4 species of Peromyscus show no differences in metabolic rates between
males and females. Variation in metabolism is explained by body size and ambient temperature, and no significant variation in
metabolism is explained by sex, age, or reproductive status. Therefore, females may not work harder than males. The similarity
in metabolism between males and females can be explained by compensatory mechanisms in females. These may include
home range sizes and levels of activity, but the largest compensation likely arises from the fact that increased food intake by
lactating females is converted into milk and metabolized by the young. The dam does not metabolize the increased food intake
but gains compensatory heat production from the Specific Dynamic Action (heat of digestion). Finally, metabolism in small
mammals is predominantly used for thermoregulation and a relatively small proportion of the overall energy budget is used for
reproduction. Variation in daily metabolism related to thermoregulation may preclude the detection of any variation attributable
to reproductive status in small endotherms. Field metabolic rates are useful in the study of interspecific but not intraspecific
variation in life history parameters.

CLIMATE DETERMINANTS OF SEXUAL SIZE DIMORPHISM
IN THE CHIPMUNKS (7AMIAS SPP)

Albrecht |. Schulte-Hostedde
Laurentian University, CAN

The evolution and maintenance of sexual size dimorphism is the result of independent, sex-specific selection acting on body
size that leads to different optima for males and females. Although sexual selection has been offered as the major explanation
for the predominant pattern of male-biased sexual size dimorphism among mammals, females are larger than males in many
mammalian species, suggesting that sexual selection cannot be the sole explanation for the evolution of sex differences in body
size. Climate has been shown to affect the evolution of body size and in mammals, and may be an important determinant of
geographic patterns of sexual size dimorphism. Here | examine climate data and geographic variation in male and female body
size from 40 populations of chipmunks (Tamias spp), to determine how climate affects variation in sexual size dimorphism.
Chipmunks are small ground squirrels that exhibit a consistent degree of female-biased sexual size dimorphism. Multiple
regression analysis revealed that (1) female-biased sexual size dimorphism was most pronounced in southern populations and
in populations that experienced cool and dry climates, and (2) variation in sexual size dimorphism was most influenced by
variation in male size, rather than female size as has been previously hypothesized. Geographic variation in male size relative
to climate may be the result of sex differences in habitat use with respect to hibernation sites, or geographic variation in the
strength of sexual selection on male size. A review of published studies indicates the general trend that male size increases
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relative to females in warm, wet climates. Males may be emancipated from the costs of large size in benign climates, and thus
climate does not constrain the evolution of male size via sexual selection.

LIFE HISTORY, SUPERFETATION, AND SEX ALLOCATION IN EUROPEAN HARES:
AN EXPERIMENTAL APPROACH

Kathleen Réllig; Goeritz, Frank; Hermes, Robert; Hofer, Heribert; Hildebrandt, Thomas Bernd
Leibniz-Institute for Zoo- and Wildlife Research, Alfred-Kowalke-Str. 17, 10315 Berlin

Superfetation is the conception of an already pregnant female. Since Aristotle this phenomenon was supposed to be part of the
reproductive biology of the European brown hare (EBH; Lepus europaeus). Nevertheless, until recent evidence was scarce and
functional mechanisms were still unclear. We therefore conducted a long-term study in a captive population of EBH at our field
research station. Frequent ultrasound examinations on 159 pregnancies and the development of successful application of
artificial insemination combined with structured breeding management lead to a new experimental perspective on superfetation
in EBH. Females were mated up to four days before parturition. At the time of birth a new set of embryos was already developing
in the oviduct and was therefore not affected by the event of birth. Paternity tests revealed that the semen must have passed the
late-pregnant uterus to fertilize the ova. Until recently, superfetation in EBH was considered highly controversial. Our results
confirm that superfetation exists and strongly suggest that it is an evolutionary adaptation that enhances female fitness.
Superfetation does not only provide an accumulating time benefit during the breeding season. Litter sizes were also significantly
higher in pregnancies conceived with superfetation. As a result, a female can potentially deliver up to one third more offspring
per breeding season. There was also a strong indication that the sex of the offspring in litters conceived with superfetation was
shifted in favour of males. These results were confirmed in both pregnancies induced by natural breeding and with artificial
insemination. Which mechanisms might be responsible for these effects and what the functional significance of such a shift in
sex allocation might be is presently unclear. Our results demonstrate the value of an experimental approach to life history
studies and confirm that superfetation could have a major impact on life-histories of female EBH.

THE SMELL OF SEX: DOES SEX BIAS THE PREDATION RISKS
OF OLFACTORY COMMUNICATION?

Nelika K. Hughes and Banks, Peter B.
School of Biological, Earth and Environmental Sciences, University of New South Wales

In addition to the intended receiver, conspicuous signals are likely to also attract non-intended receivers such as predators, and
the benefits of communication must therefore be weighed against the potential costs. These costs of signal conspicuousness
have typically been assigned to signalling individuals and, because of their often greater investment in signalling, thereby to
dominant males. But in the olfactory signalling systems favoured by territorial mammals, these costs may be borne equally or to
a greater extent by receivers. This arises because of the unique spatial and temporal properties of olfactory signals, which
enable signallers to deposit their signal (scent mark) then leave, thus having little temporal association with their signal. In
contrast, individuals must make contact with a scent mark to receive the signal it contains, placing themselves at an increased
risk of predation from coincidentally attracted predators. This suggests that individuals that are highly motivated to visit scent
marks (receive) will be those most vulnerable to eavesdropping predators, irrespective of their subsequent signalling behaviour.
This has significant implications for sex-specific differences in predation risk, as individuals of different sex and status differ in
their investment of time and energy in scent marking and receiving. Importantly, while dominant males are typically categorised
as «signalling» individuals, «receivers» can be male or female, dominant or subordinate. Using rodents as a model, this talk will
explore the evidence that individuals are at an increased risk of predation when receiving, and the implications of sex-specific
differences in scents and behavioural responses to scents on an individual’s susceptibility to predation.

«USELESS» MALES AND FEMALE STRATEGIES:
INFANTICIDE AND POLYANDRY IN SMALL MAMMALS

Ylénen Hannu, Klemme Ines and Reckordt Annika
University of Jyvaskyla, Department of Biological and Environmental Science, Konnevesi Research Station, Finland

Females and males often exhibit different and even antagonistic life history strategies. In breeding populations operational sex
ratio of males is skewed, over winter males survive worse. In both seasons there seems to be an excess of males, competing
for resources in winter, and for mates in summer. Breeding females have developed counter-strategies to surplus males, posing
a threat for offspring in form of infanticide. For example, it has been hypothesized that polyandry evolved as female counterstrategy
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to offspring loss: by mating with multiple males, females may cloak paternity and so prevent males from killing potential young.
This presentation reviews our knowledge on the occurrence and expression of infanticide, male turnover, and female polyandry
in the bank vole, Myodes glareolus, basing on numerous laboratory and field experiments. We show that multiple mating
reduces the risk of infanticide and enhances offspring survival in the bank vole. Further, we discuss sex differences in seasonal
life history strategies of the bank vole.

FEMALE FITNESS IN RELATION TO SEXUALLY SELECTED INFANTICIDE
IN AHUNTED POPULATION OF BROWN BEARS

Zedrosser, Andreas, Pelletier, Fanie, Festa-Bianchet, Marco and Swenson, Jon E.
Department for Ecology and Natural Resource Management, Norwegian University of Life Sciences, PO Box 5003,
NO - 1432 As, Norway

Life history theory attempts to explain the broad features of a life cycle from birth and growth until maturity, reproduction and the
number of offspring until death. To study the evolutionary aspects of life history strategies and lifetime reproductive success
requires long-term studies of unhunted populations. However, most populations of large mammals are hunted. Hunting might
affect female fitness in brown bears (Ursus arctos) directly, by killing them, or indirectly, by killing adult males, which may lead
to sexually selected infanticide (SSI) caused by newly arriving males. We have conducted long-term individual-based research
on two hunted populations of brown bears in Scandinavia. The number of yearlings weaned increased with female longevity,
tended to be higher in the south, and tended to increase with female body size, but the importance of female body size
decreased with increasing age. We also analyzed the factors influencing survival of cubs in 174 litters. Litter size was not
associated with litter survival, but factors that were highly significantly associated with it were male turnover (a proxy for SSI,
negative), female body size (positive), population density (negative), study area, and the interactions of food conditions the
previous year : area, spring litter size : population density (with the negative effect of litter size increasing with increasing
density), and body size : area. The factors food conditions the previous year (postive) and the interaction male turnover :
population density (the negative effect of male turnover increased with increasing density) were also significant. Thus, female
fitness was influenced directly by hunting, by reducing longevity, and indirectly, by reducing litter survival due to SSI.

SEX AND DEATH IN DASYURID MARSUPIALS

Chris R. Dickman
Institute of Wildlife Research, School of Biological Sciences, University of Sydney, NSW 2006, Australia.
<c.dickman@usyd.edu.au>

The marsupial family Dasyuridae is the largest in the Australia-New Guinea region (69 species), and also extraordinarily diverse
in the range of life histories that it encompasses. In general, many tropical dasyurids breed year round, while temperate and arid
species are usually seasonal breeders. However, all members of the genera Antechinus, Dasykaluta, Phascogale and some
populations of species within Dasyurus and Parantechinus show the phenomenon of male semelparity, perhaps the most
divergent sex-specific strategy known among mammals. In this presentation | review the different life history patterns within
Dasyuridae, and then evaluate hypotheses that have been advanced to account for post-mating male death in antechinuses
and their relatives. Two explanations appear to be best supported. The first is based on evidence that females store sperm from
multiple males during the two-week annual rut, and thus establish conditions for intense sperm competition. Males can maximize
their chances of paternity by inseminating many females, but trade longevity to do so. The second hypothesis is based on
observations that female survival is often low between birth and the weaning of young. Here, males can potentially achieve
higher paternity success by inseminating many females and thus hedging their bets about which will survive, again trading
longevity to do this. Males very occasionally survive the mating period, and do so either in low density (<1/ha) or in very high
density (>50/ha) populations. These situations may allow males to reduce reproductive effort because sperm competition is less
intense (at low density) or reflect greater per capita access to food resources (at high density). The incomplete or facultative’
die-off seen in some Dasyurus and Parantechinus populations should allow future resolution of these possibilities.
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ENVIRONMENTAL CHANGE
AND SMALL RODENT ECOLOGY

Conveners: Otso Huitu, Mauricio Lima, Janne Sundell

LAND-USE CHANGE: EFFECTS OF SCALE ON OCCUPANCY PATTERNS
OF SMALL MAMMALS

Robert Swihart
Department of Forestry and Natural Resources, Purdue University, West Lafayette, IN 47907 USA

Agriculture has transformed native ecosystems worldwide and is arguably the greatest anthropogenic disturbance influencing
animal communities. Short-term behavioral and life history responses to disturbance interact with features at local, landscape,
and regional scales to influence demography and occupancy patterns of small mammals. | summarize nearly 2 decades of
research conducted on behavioral, population, and community responses of small mammals to agriculturally induced habitat
change in Indiana, USA. Species of tree squirrels (Sciurus and Tamiasciurus) vary dramatically in their willingness and ability to
move through farmland, often with pronounced effects on local occurrence and regional representation. For flying squirrels
(Glaucomys volans), occupancy patterns appear related to interactions of movement with social constraints imposed by energetic
demands. In some species (e.g., Zapus hudsonius), dramatic reductions in habitat quality and quantity lead to unexpected
changes in local distribution and the potential for critical thresholds to viability. In species such as white-footed mice (Peromyscus
leucopus) and eastern chipmunks (Tamias striatus), local demographic effects of habitat fragmentation exist, and genetic
signatures imply reduced connectivity despite nearly ubiquitous current distributions. Disequilibrium and faunal relaxation are
evident more than 150 years after the agricultural transformation began, suggesting further changes in local and even regional
community composition unless action is taken to restore habitat quality and connectivity.

SMALL RODENT FLUCTUATIONS AND CLIMATE CHANGE: NATURAL
LABORATORIES FOR TESTING POPULATION DYNAMICS THEORY.

Mauricio Lima
Pontificia Universidad Catolica de Chile, Chile

The dramatic responses of food resources to climate variability in different ecosystems represent a unique opportunity for
testing basic principles of population dynamic theory. In particular, small rodent fluctuations are natural laboratories for studying
the relative importance of the feedback structure (intrinsic processes) and exogenous (climatic or environmental) factors in
determining population dynamics. In this presentation, | review the findings from different ecosystems about the role of climate
in determining population dynamics of small rodents. Previous studies using long-term data from small rodent monitoring in
North and South America have applied simple theoretically based population dynamics models for understanding small rodent
fluctuations. The findings show that simple models can be useful in explaining and predicting the dynamics of natural populations,
particularly when they are based on a sound theoretical framework. In particular, Royama’s classification of exogenous perturbation
effects has been extremely useful in population modeling. Using these models together with Royama’s paradigm for classifying
exogenous (climate) perturbations, it is possible to distinguish how climate influences the limiting factors (food) in small rodent
populations. The remarkable simplicity and generality of the models used appear to be very successful in explaining rodent
fluctuations at different ecosystems in North America and South America.

THE LEMMING CYCLE GONE WITH CLIMATE CHANGE

Nils Chr. Stenseth & Kyrre Kausrud
University of Oslo, Norway

The population cycles of rodents at northern latitudes have puzzled people for centuries, and their impact is manifest throughout
the alpine ecosystem. As summary of past work — and speculations — are provided by way of introduciton. The main focus of the
talk will be on lemmings/voles and climate. Climate change is known to be able to drive animal population dynamics between
stable and cyclic phases, and has been suggested to cause the recent changes in cyclic dynamics of rodents and their predators.
But although predator-rodent interactions are commonly argued to be the cause of the Fennoscandian rodent cycles, the role
of the environment in the modulation of such dynamics is often poorly understood in natural systems. Hence, quantitative links
between climate-driven processes and rodent dynamics have so far been lacking. Here we show that winter weather and snow
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conditions, together with density dependence in the net population growth rate, account for the observed population dynamics
of the rodent community dominated by lemmings (Lemmus lemmus) in an alpine Norwegian core habitat between 1970 and
1997, and predict the observed absence of rodent peak years after 1994. These local rodent dynamics are coherent with alpine
bird dynamics both locally and over all of southern Norway, consistent with the influence of large-scale fluctuations in winter
conditions. The relationship between commonly available meteorological data and snow conditions indicates that changes in
temperature and humidity, and thus conditions in the subnivean space, seem to markedly affect the dynamics of alpine rodents
and their linked groups.

CLIMATE CHANGE AND CONSUMER-RESOURCE DYNAMICS:
LONG-TERM INSIGHTS FROM A DESERT RODENT COMMUNITY

Katherine Thibault
Utah State University, USA

Anticipating the response of ecosystems to environmental change is a pressing ecological issue, a challenge further complicated
by the diversity of predicted changes operating across spatial and temporal scales. Using 30 years of data from the Portal
LTREB, an arid system in the southwestern United States, we examine the long- and short-term relationships among climate,
primary productivity, and the dominant consumers in this system, desert rodents. Although arid systems are often perceived as
relatively simple and driven predominantly by water, we show that consumer-resource dynamics are surprisingly complex and
variable through time at this site. Long-term climatic changes have led to dramatic increases in shrub densities, precipitating
significant changes in the composition and structure of both the annual plant and rodent communities. Both communities have
experienced the impacts of invasion, with the plants increasingly dominated by the exotic Erodium cicutarium and the rodent
community impacted by a rapid increase of a recent colonist from the regional pool, Chaetodipus baileyi. These long-term
changes have interacted with short-term dynamics, namely extreme precipitation events, to further alter composition and whole
system responses to climate dynamics in unexpected ways. Specifically, we found that extreme events differentially impacted
rodent species, altering competitive interactions and consequently community structure. Concomitant with compositional changes,
the rodent community has exhibited stronger responses to variability in precipitation and primary productivity. Finally, new
analyses using wavelet transforms have revealed additional details about how rodent response to climate dynamics varies
across temporal scales. In summary, results from Portal have shown that the global phenomena of changing precipitation
regimes, increasing frequency of extreme climatic events, and shrub encroachment can interact to reorganize communities and
consequently ecosystem dynamics. Further exploration of the mechanisms underlying such reorganization is critical to
understanding the long-term consequences of global climate change in ecological systems.

RODENT COMMUNITIES AND ENVIRONMENTAL CHANGE
IN AGRO-ECOSYSTEMS IN SOUTHEAST ASIA

Grant R. Singleton, Brown Peter R, Stuart Alexander M
International Rice Research Institute, Crop and Environmental Sciences Division, DAPO Box 7777 Metro Manila,
Philippines

Rodents are major pests in agricultural production. In Asia, rodents cause annual pre-harvest losses of 5-10% in rice crops. A
loss of 6% is enough rice to feed 225 million people for one year. Currently there are eight major rodent pest species in
Southeast Asia. Over the last decade there has been good progress in strengthening our knowledge of the ecology of many of
these pest species, Field evidence is building that populations of rodent pests respond to increases in food supply in the wet/dry
tropics, with the main drivers being changes in intensity of cropping, unusual rainfall events, and a late or staggered start to the
tropical monsoons. The global food crisis in 2008 has placed increased pressure on the agricultural lands, particularly the
favorable, lowland environments. We predict that both climate change, particularly through an increased frequency in unusual
rainfall events, and increased human demand for food, will lead to changes in environmental use of rodents — both pest and non
pest species. We will report on how two major pest species, Rattus argentiventer and R. tanezumi, respond to changes in
environment use in Southeast Asia, and then build some scenarios for the future. We also report on the often neglected native
species, which in the Philippines thrive in botanically diverse agro-ecosystems, but are likely to face significant range contraction
if there are increases in intensity of agricultural production. We will present some limited evidence that native rodent species
play an important ecosystem service at a landscape level in diverse agricultural habitats in the Philippines. Too little research
has been conducted on these rodent communities. More research effort is needed urgently before land use decisions are made
in a vacuum of information on the importance of conserving rodent communities in agro-ecosystems.
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RESOURCE PULSES DRIVE RAPID EVOLUTION AND POPULATION
DYNAMICS IN A SEED PREDATOR

Stan Boutin, Andrew G. McAdam & Murray M. Humphries
Department of Biological Sciences University of Alberta Edmonton, Alberta Canada T6E 2E9

For some perennial plant species the periodic production of large numbers of seeds represents a reproductive strategy designed
to satiate seed predators, but these resource pulses might also act as an agent of selection on the life histories of seed
predators. Models of r- and K-selection predict that life histories associated with rapid and prolific reproduction will be favoured
when resources are abundant, whereas more frugal life histories and the production of fewer, but more competitive offspring will
be favoured when resources are scarce. As a result, ecological satiation of seed predators during mast events might be
compounded by natural selection for more frugal life histories during intervening years of low seed production. Here we measure
natural selection on the life histories of female North American red squirrels (Tamiasciurus hudsonicus) across 19 years and
three white spruce (Picea glauca) masting cycles and use a replicated large-scale manipulation of food resources to experimentally
identify food abundance as an agent of selection. Females producing many offspring had higher reproductive success, but also
incurred an overall survival cost. This cost of reproduction, however, was mitigated in mast years and in experimentally
supplemented populations. In contrast, natural selection on offspring quality was density-dependent. Higher spring densities,
which followed abundant fall cone crops, favoured the production of faster growing offspring that were born earlier in the
season. Experimental supplementation of food resources increased population densities and increased the strength of directional
selection on offspring growth rates. These results provide observational and experimental evidence that the influence of pulsed
resources on consumers extends beyond previously documented functional and numerical responses, to encompass natural
selection on life history resulting from resource booms and busts.

CTENOMYS: NEW RESEARCH PERSPECTIVES
FROM SOUTH AMERICAN SOIL

Conveners: Ana Paula Cutrera, Daniel Antenucci and Eileen Lacey

EVOLUTION, PHYLOGEOGRAPHY AND POPULATION GENETICS IN FOUR SPECIES
OF CTENOMYS IN THE SOUTH OF BRAZIL

Thales R.O. Freitas; Carla M. Lopes; Fabiano Fernandes; Gabriela P. Fernandez; Rodrigo Fornel; Gislene
L. Gongalves and Pedro C. Estrela
UFRGS, Porto Alegre, Brazil

Three different aspects are addressed: geometric morphometrics, phylogeography and coat-color variation. The geometric
morphometrics in Ctenomys lami were examined the shape variation in the skull to comparing males and females, different
population blocks, diploid numbers, karyotypes and chromosomal pairs 1 and 2. We studied 90 skulls in all geographic distribution.
The morphometry variation was studied in the dorsal, ventral and lateral views. The results confirm the initial hypothesis and
suggest the existence of association between chromosome and morphological variation. Phylogeography patterns was obtained
with mtDNA. Ctenomys torquatus with 2n=40 to 46 were studied about chromosome, morphometry, morphology, phylogeny,
biogeography and geographic distribution. Results show low haplotipic divergence, with a more frequent haplotype occurring
throughout the species distribution. Ctenomys minutus occurs in a narrow line of the South Brazil, showing eleven different
karyotypes from 2n = 42 to 50, with two karyotype systems (a and b). The geographic genetic structure of C. minutus show 34
haplotypes. Results indicate that most of the populations are strongly structured. Ctenomys flamarioni, lives in South Brazil,
show a genetic structure revealed strong differentiation among populations. Ctenomys species have a high diversity of coat
colors as typical agouti, dark brown and paler coloration. We explore the relationship between coat-color polymorphism of
MC1R in twelve tuco-tuco species coming from different phylogenetic lineages. Basicaly there are two groups of species, the
mendocinus group and the others species. Individuals with discrete coloration also showed amino-acid patterns identical to
agouti as species from the ‘mendocinus’ group, which include paler coloration, agoutiand melanic, had different MC1R sequences.
Thus, contrarialy our results suggest that coding variation at is not only in MC1R.
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EVOLUTIONARY MORPHOLOGY OF THE GENUS CTENOMYS:
REVIEW AND PROSPECT

Aldo Vassallo
Laboratorio de Ecofisiologia — Universidad Nacional de Mar del Plata, Argentina

The study of digging adaptations in the subterranean rodent Ctenomys is straightforward because there is well preserved fossil
record of Ctenomyidae, which allowed the characterization of early stages of adaptation. Further, species belonging to the
sister family Octodontidae encompass a broad array of behavioural/structural adaptations, from surface dwelling to subterranean
forms, which provides a useful comparative framework. Fossorial habits independently evolved in many mammalian lineages in
association with the emergence of open environments during the Cenozoic. This is an explanation mostly based on external
factors, i.e. environmental conditions. We may also ask: what internal/organism factors have triggered the emergence of this
novel niche? The functional analysis of Ctenomys and its living and extinct relatives yields a remarkable result: some species
within Octodontidae are capable of digging complex burrows even in the virtual absence of morphological adaptations. This
notion is consistent with early ideas by Ernst Mayr, who had claimed that the shifts into novel niches are almost without
exception initiated by a change in behaviour that preceded and canalised subsequent structural change. The status of some
characters differing in Ctenomys species of contrasting size, such as the width of the mandible across de angle, and incisor
cross-section, are the outcome of the extension of the ontogenetic trajectory, which do not differ in either slope (allometric
coefficient) or intercept. This fact indicates an evolutionary ontogenetic scaling associated with skull shape variation within the
limits of a genus. New data coming from in vivo estimation of biting forces might be useful to characterise more deeply one
striking feature of the dual masticatory-excavatory apparatus of Ctenomys: the hypertrophy of the masseteric musculature and
jaw. This information, in conjunction with previous osteological and myological analysis concerning lever arms relationships of
the skull will help to understand the performance of dentoexcavation in different soil conditions.

SPECIES AND POPULATION BOUNDARIES IN A CHANGING ENVIRONMENT
IN THE SOUTH AMERICAN SUBTERRANEAN RODENT CTENOMYS

Patricia Mirol, Mabel Gimenez, Claudio Bidau, Maria Jimena Gomez Fernandez, Jeremy Searle and Chris
Faulkes
Museo Argentino de Ciencias Naturales «Bernardino Rivadavia», Argentina

Species of subterranean rodents of the genus Ctenomys (tuco-tucos) constitute an interesting model to assess the effects of habitat
fragmentation at the interface between population genetics, ecology, historical biogeography and species boundaries. The «perrensi»
group is a complex of three species (C. roigi, C. perrensi and C. dorbignyi), and several forms (C. sp) whose taxonomic status has not
yet been determined. The three named species have diploid numbers of 2n=48, 50 and 70, respectively, while C. sp exhibits 2n ranging
from 40 to 65. The high karyotypic variability of the «perrensi» complex, together with the distribution of their populations in isolated
demes, suggests that chromosomal evolution is an ongoing active and recurrent process in these genomes. Boundaries of the distribution
areas of named species seem to be well established, but populations of the «perrensi» complex are patchily distributed in dry areas
around the Esteros . The Esteros is a wetland that covers more than 12,000 km2 consisting of a vast mosaic of marshes, swamps and
lagoons, of which nearly 60% are permanently inundated. Because of the soil requirements for their fossorial life, tuco-tucos can only
form patchy populations where the habitat is favorable in the wetland. Fluctuations in the area of the lagoons that form the esteros
produce changes in the suitability of habitat for the rodents. Populations can become connected or isolated depending on the precipitation
regime and other climatic alterations of the environment. We have been investigating the species and populations of the «perrensi»
complex during the last 10 years, through chromosomal, mitochondrial and microsatellite analysis. Although results obtained with
mitochondrial DNA, karyotypes and microsatellites are sometimes in conflict, they depict a complex and dynamic scenario involving
genic and chromosomal divergence in allopatry and intermittent hybridization events.

SPECIES GROUPS AND THE EVOLUTIONARY DIVERSIFICATION OF TUCO-TUCOS,
GENUS CTENOMYS (RODENTIA, CTENOMYIDAE)

Parada, Andrés; D’Elia, Guillermo; Bidau, Claudio and Lessa, Enrique
Laboratorio de Evolucion, Facultad de Ciencias, UDELAR, Uruguay and Departamento de Ecologia & CASEB,
Pontificia Universidad Catolica de Chile

The phylogenetic identity, contents and relationships of species groups in Ctenomys have been tested to a limited extent. We
have further evaluated some of these issues using complete DNA sequences of the mitochondrial cytochrome b gene, including
99 representatives of 39 species. Maximum Parsimony, Maximum Likelihood and Bayesian inference support the following
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general hypotheses:1) Ctenomys sociabilis is sister to the remaining tuco-tucos included in this study. 2) Eight major additional
species groups are identified: Boliviano-Matogrossense (C. boliviensis, C. goodfellowi, C. nattereri & C. steinbachi) allied to
three C. sp, Boliviano-Paraguayo (C. conoveri, C. frater, C. lewisi & C. sp Llathu), Chaco (C. argentinus, C. latro, C. ocultus &
C. tucumanus), opimus-fulvus, mendocinus (C. azarae, C. australis C. mendocinus, C. porteousi and several C. sp.) allied to
the complex pundti-talarum, and the novel groups Patagonian (C. coyhaiquensis, C. fodax, C. haigi, C. sericeus & C. magellanicus
along undetermined forms) and torquatus (C. pearsoni, C. perrensi, C. lami, C. minutus, C. roigi & C. torquatus). 3) Other
species remain either outside the species groups and lack clear phylogenetic relationships (C. leucodon & C. maulinus). The
first six of these groups were already proposed in the literature and are corroborated here, with some variants. Relationships
among these groups remain difficult to determine, which is consistent with a scenario of rapid diversification, as proposed
earlier. The pattern of diversification of Ctenomys is more complex than the one envisioned previously and it is not assimilated
in current classification.

IMMUNE VARIABILITY IN TUCO-TUCOS: GENETIC INFLUENCE, FITNESS
BENEFITS AND ENERGETIC COSTS

Cutrera, A.P., Zenuto R., Lacey E., Luna F. and Antenucci D.
Universidad Nacional de Mar del Plata, Argentina, <acutrera@mdp.edu.ar>

Parasites and pathogens are expected to exert strong selection pressures on their hosts by affecting variables intimately linked
to host fitness. Because hosts exhibiting less efficient defenses should be selected against, it is intriguing that hosts vary so
markedly in the strength and efficiency of their antiparasite strategies. Two main explanations have been proposed to account
for this variation. First, parasite resistance is under genetic control, with negative frequency-dependent parasite-mediated
selection on Major Histocompatibility Complex (MHC) genes acting to maintain variability in immune response. However, few
studies that have demonstrated diversifying selection on MHC genes in free-living mammals have also explored the functional
consequences of such variation. Interpopulation comparisons of levels of MHC variability in Ctenomys talarum revealed that
heterozygosity and diversifying selection at MHC genes were consistently greater for the more pathogen-challenged population.
To assess the functional consequences of this difference in polymorphism, we examined whether MHC variability is associated
with levels of parasite resistance in this species. Second, because the immune response may entail substantial costs, variability
in this response can arise from differential allocation of resources to immunity vs. other costly physiological processes. Among
mammals, studies of immune response costs have focused on surface-dwelling rodents with often contradictory results. Studies
on tucos — with lower mass-specific metabolic rates and a slower «pace of life» than surface rodents — will give insights into the
factors that influence investment on immunity. Our studies of C. talarum indicated that mounting an immune response was
associated with a significant increase in energy expenditure, suggesting that pathogens can impact the energy budget of tucos,
creating the opportunity for trade-offs. Together, these lines of research involving Ctenomys are contributing to understanding
the bases for variation in immune defense in natural populations of mammals.

CTENOMYS MENDOCINUS, AKEYSTONE SPECIES AND AN ECOSYSTEM
ENGINEER AT THE SOUTH OF THE PUNA

Carlos Borghi, Natalia Borruel, Natalia Andino, Gabriela Canovas, A. Rodriguez Navas, Graciela Aguero,
Ana Srur, Carolina Rivero y Graciela Diaz
Departamento de Biologia e Instituto y Museo de Ciencias Naturales, UNSJ — asociado al GIB-IADIZA, Argentina

Keystone species are those species whose impact on its community or ecosystem in a manner disproportionately large in
relation to its abundance. Ecosystem engineer species are those who modulate directly or indirectly the availability of resources
to other species, by causing physical state changes in biotic or abiotic materials. Many studies have suggested that others
subterranean rodents could be considered as ecosystem engineers. Within this framework, we studied the role of Ctenomys in
the functioning of the Puna ecosystem, at the Reserva Don Carmelo, San Juan, Argentina at 3150 m asl. We found that
Ctenomys activities modified soil, vegetation structure, plant survival, floration, fructification, seed production and seedling
emergence. It also indirectly modified the thermal landscape by its effect on the substrate and plant cover. As a combination of
their effect as keystone species and an ecosystem engineer, their indirect effects modify plant composition, plant cover, and the
distribution and abundance of animal species. For example, increasing relative abundances of lizard (e.g. Liolaemus ruibali), modified
habitat use of big mammals like guanacos (Lama guanicoe), or birds as Oreopholus ruficollis, Muscisaxicola alpina and Geositta
cunicularia. The activity of Ctenomys switches from a community structured by bottom up process (growth limiting resources like water
and temperature) toward a community structured by top down process (by herbivory of Ctenomys population). Then, Puna populations
can be under a dual control by resources and subterranean herbivores in a cycle of approximately 5 years long.
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STUDYING STRESS AND HOMEOSTASIS IN TUCO-TUCOS:
UNUSUAL PHYSIOLOGICAL TRAITS REVEALED WHEN LABORATORY
AND FIELD STUDIES WORK TOGETHER

Federico Vera, Roxana Zenuto y Daniel Antenucci
Laboratorio de Ecofisiologia, Universidad Nacional de Mar del Plata, Argentina

The talk will describe our recent findings about the physiology of the stress axis and regulation of blood glucose in Ctenomys
talarum (tuco-tucos). The species exhibits various peculiarities with plasma levels of glucocorticoids (GCs, cortisol and
corticosterone) that fall at the lower extreme of the mammalian range and contrast with extremely-high testosterone concentrations.
Noteworthy, cortisol and corticosterone were found in similar amounts in the field, which contrasts with previous studies in other
rodents showing marked differences in the concentrations of both GCs. Furthermore, cortisol and corticosterone showed different
patterns of variation in free-living animals throughout the breeding cycle and were differently affected by captivity. Also, experiments
in the field and laboratory revealed that only cortisol is responsive to acute stress in the species. All these evidence suggest
differentiated physiological roles for cortisol and corticosterone in tuco-tucos. When we were evaluating the possibility of using
blood glucose as a stress indicator in the species, we registered a decreased capacity of regulating glycemia in glucose
tolerance tests (GTT) in comparison to mammalian standards. Though hystricomorph rodents are known to have an insulin
molecule with a decreased biological activity, only one species —the naked mole rat- has previously shown an impaired response
in a GTT. All other species of caviomorphs rodents (South American hystricomorphs) assayed to date were able to regulate
blood glucose in GTTs like non-hystricomorph mammals suggesting the existence of compensatory physiological traits. Importantly,
blood glucose levels in field tuco-tucos were within the normal mammalian range which demonstrates that a larger capacity of
regulating blood glucose is not actually required to achieve optimal concentrations. Our results indicate that species within the
genus Ctenomys are very interesting models to explore the ecophysiology of the stress axis and blood glucose homeostasis in
mammals.

SOCIAL SYSTEMS OF CTENOMYIDS: NEW DEVELOPMENTS
AND NEW DISCOVERIES

Lacey, Eileen A.
Museum of Vertebrate Zoology, University of California, Berkeley, CA 94720 USA

Studies of ctenomyids are generating important new insights into the evolution of mammalian social behavior. Three areas of
investigation in which ctenomyids are playing a fundamental role are the ecology, physiology, and neuroanatomy of sociality.
With regard to ecology, long-term field studies of the colonial tuco-tuco (C. sociabilis) have revealed that hypotheses developed
to explain sociality among African mole-rats (Bathyergidae) are not comprehensive. Instead, there appear to be at least two
distinct pathways to sociality among subterranean rodents, with the nature of the food resources consumed (subterranean
versus aerial plant parts) being a potentially important mediator of the ecology of social structure in these animals. With regard
to physiology, comparative studies of lone versus group-living female colonial tuco-tucos indicate that the social environment
has a significant impact on baseline levels of corticosterone, a glucocorticoid hormone that contributes to multiple aspects of
allostasis. In this species, lone and group-living females differ significantly in patterns of annual direct fithess and survival,
providing an important opportunity to link socially-mediated differences in glucocorticoids to the adaptive consequences of
sociality in a free-living mammal. With regard to neuroanatomy, comparative studies of C. sociabilis and the syntopic but solitary
Patagonian tuco-tuco (C. haigi) have revealed significant differences in neuropeptide receptor distributions that may reflect the
distinct social structures of these species. While previous studies of the neurobiology of sociality have emphasized male-female
social bonds, the female kin groups found in C. sociabilis are more typical of mammals and hence studies of this species are
providing novel information regarding the neuroanatomical bases for non-sexual social relationships. Despite these advances,
the social systems of most ctenomyids remain unknown. As the number of ctenomyid species for which data on social organization
are available grows, these animals should become increasingly important as subjects for comparative studies of mammalian
behavioral biology.
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DNA BARCODING IN MAMMALS:
PRESENT STATUS, METHODS AND APPLICATIONS.

Conveners: Judith Eger, and Eduardo Eizirik

MAMMALIAN DNA BARCODING: TAXONOMIC AND GEOGRAPHIC OVERVIEW

Alex Borisenko
Biodiversity Institute of Ontario, University of Guelph, Guelph, CA.

The mammalian DNA barcoding campaign is assembling a reference library based on a standardized 650 base pair fragment of
the cytochrome oxidase subunit | (COI) gene. This information is associated with taxonomically identified museum voucher
specimens and being hosted on the Barcode of Life Data Systems (BOLD) at www.boldsystems.org. Currently the database
comprises nearly 35,000 specimen records with COI sequences organized into 130 virtual projects. The taxonomic diversity
represents all currently recognized orders of mammals, 82% of the families, 43% of the genera, and 22% of the species.
Geographic coverage spans approximately 3,500 unique localities from 84 countries. Nearly 4/5 of these records were generated
as a result of a dedicated barcoding effort within the past four years, which was made possible through contributions from
almost 100 research institutions. Despite the initial success, considerable taxonomic and geographic biases remain in the data
that reflect the areas of research focus of the principal contributors. Attaining a more comprehensive taxonomic coverage and
geographic representation will require a well-coordinated approach and can only be achieved by a broad international research
alliance. The implementation of standardized protocols for specimen and data aggregation, and the adoption of a uniform
taxonomic framework will facilitate efficient barcode accumulation and stimulate systematic research.

EXPRESS DNA BARCODING AND TISSUE ARCHIVAL METHODS
FOR MAMMALIAN FIELD SURVEYS

Natalia Ivanova
Biodiversity Institute of Ontario, University of Guelph, Guelph, CA

The utility of DNA barcodes in confirming taxonomic field identifications of mammals has been demonstrated, but their broader
application requires simple and time-efficient analytical techniques. Commonly used methods of tissue collection in the field
include fixation in ethanol, salt-detergent buffers, dimethyl sulfoxide (DMSO) solution, and cryopreservation in liquid nitrogen.
This study describes recently developed express protocols that enable rapid recovery of DNA barcodes from blood and tissue
samples preserved on FTA Elute® cards (Whatman). After a single wash, DNA is eluted in water without using additional
reagents. Contaminants such as hemoglobin bind to the card matrix and DNA is easily released into solution during incubation
at 95°C. After this simple procedure, the DNA aliquot is amplified with a fast-cycling PCR enzyme to generate a DNA barcode in
less than two hours. FTA Elute® cards are compact, convenient to handle, and easy to ship. The proposed protocol will enable
researchers to confirm field identifications in real time and provide a robust backup option to traditional methods of tissue
preservation.

PROSPECTUS FOR A GLOBAL RODENT BARCODE INITIATIVE (GRBI)

Kristofer Helgen and David Schindel
National Museum of Natural History, Smithsonian Institution, Washington, DC. USA

Rodents are the most diverse group of mammals, encompassing more than 2,500 species (about 40% of global mammal
diversity), including a large number of taxonomic complexes in which closely related species are difficult to identify. Rapid
identification of rodents to the species level is important to many in the global community, but is currently an enormous challenge.
In addition to being fundamental to the understanding of biodiversity and ecosystem function, rodents are of interest to many as
agricultural pests, invasive species, and vectors of important diseases; they are prevalent on the watch-lists of public health and
food safety officials, border inspectors, environmental protection agencies, and agricultural services. Many rodent species have
close relatives that are hard to distinguish, even by experts, and in many contexts relevant to public health and safety, rodents
often leave only bits of fur and feces behind, making it impossible to identify them reliably using traditional methods. As global
trade and travel continue to increase, regulatory agencies need better, faster, and cheaper ways to identify rodent species
without relying on access to taxonomic experts in each individual case. Here we discuss the need and prospects for a Global
Rodent Barcode Initiative (GRBI), in which we hope many mammalogists will participate.
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DNA BARCODING OF PALEARCTIC RODENTS REVEAL NEW RECORDS
OF SPECIES AND NUMEROUS MISIDENTIFICATIONS

Abramson N.I., Abramov A.V., Baranova G.|., Petrova T.V
Zoological Institute RAS, Sankt-Petersburg, Russia

Due to the wide scaled phylogeographic studies carried out on a number of most widely distributed but still insufficiently studied
species of the subfamily Arvicolidae a quite representative database of mitochondrial (both COI and cyt b) and some nuclear
sequences related to the voucher specimens stored at the main zoological collections in Russia (Zoological institute of RAS and
Zoological museum of MSU) has been gathered. This allowed us to use this database as a reference one in exploring biodiversity
of rodents in poorly studied areas and in identification of species very similar morphologically and hardly distinguishable otherwise.
In result the Myodes rex, the Hokkaido red backed vole was for the first time found at the Sakhalin island. This species was
never recorded before in the fauna of Russia despite numerous surveys. The identification made on the base of nucleotide
sequence was reliably confirmed by the examination of molar pattern. Among the gray voles (g..Microtus), trapped in the south-
western Yakutia (58° 14'N, 119° 30'E) on the base of analysis of DNA barcode (COlI), cyt b and nuclear gene GHR the Middendorff’s
vole (M.middendorffi) has been discovere. This identification was also confirmed by morphological analysis. This record is
thousands km to the south and west from the neares known records of this species - 71° 45’'N 124° E and 59° 24’ N 154° 47°E.
(Shenbrot, Krasnov, 2005). Above this due to the barcoding many field misidentifications were discovered. Among them most
often are pairs of species M. rutilus- M.rufocanus and M.glareolus — M.rutilus. In the last case due to the known introgression in
order of reliable DNA barcoding procedure the nuclear genes and microsatellite locus’s were involved. The study was financially
supported by Program of Presidium RAS «Biodiversity and dynamics of gene pools» and «Biosphere origin and Evolution» and
grant RFBR 09-04—01330

THE ROLE OF GENETIC BARCODING IN DISCERNING SPECIES DIVERSITY
IN RHINOLOPHID AND HIPPOSIDERID BATS

Antonio Guillén Servent
Instituto de Ecologia, Xalapa, Veracruz, MX

Bats in the speciose Palaeotropical families Hipposideridae and Rhinolophidae contribute significantly to the diversity of the bat
fauna of the forests of the Old Tropics. These bats have had a difficult and tortuous taxonomic history, mostly due to the
morphological similarity of many of its members. A clarification of the taxonomic and evolutionary diversity of these bats would
help to set up priorities for their conservation and to understand their evolutionary diversification. Mitochondrial DNA sequence
data have revealed some apparently clear new cryptic species within the genera Hipposideros and Rhinolophus, and multiple
lineages within named taxa in the case of Aselliscus, Hipposideros and Rhinolophus. In some cases (i.e. distantly paraphyletic
lineages) morphologically cryptic lineages can be immediately recognized as new cryptic species. However, the taxonomic
status of deeply differentiated lineages within recognized taxa may not be so clear. Social structure clearly influences the
genetic structure of populations: species living in scattered small social groups use to show little geographical differentiation in
lineages, while species living in large colonies tend to show strong genetic differentiation across geography. We have identified
a case of apparent horizontal transfer of the mitochondrial genome between nuclear gene lineages, which makes paraphyly an
insufficient criterion for identification of cryptic diversity in these bats. In spite of these problems, genetic barcoding represents
a fundamental exploratory tool to discern diversity in the rhinolophid and hipposiderid bats. It allows the identification of the
systematic neighborhood of new samples, it allows matching specimens located in distant collections, and it points out to the
convenience of other data (morphological, echolocation, nuclear DNA sequences) for resolving the systematics of the identified
mitochondrial lineages.

PRELIMINARY ASSESSMENT OF NEOTROPICAL MAMMAL BARCODES

Burton Lim
Royal Ontario Museum, Toronto, CA

There are 1,657 species of mammals currently recognized in the Neotropical region broadly defined as including Mexico,
Central America, the Caribbean Islands, and South America. This represents almost one-third of the total worldwide mammalian
biodiversity. The Barcode of Life Data (BOLD) Systems established an institutional collaboration with the Royal Ontario Museum
(ROM) beginning in 2005 to DNA barcode our tissue collections for the cytochrome oxidase | (COI) gene region. To date, over
13,500 specimens have been sequenced representing approximately 20% (> 340 species) of the known mammalian diversity in
the Neotropics. This includes 11 of the 15 mammalian orders found in the Neotropics with the 4 missing orders representing less
than 20 species. More than half of the bat species (172 of 323) have been barcoded but only 3% (4 of 128) of the primate
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species have been done. Rodents are the most diverse order in the Neotropics, of which 13% of the species have been
barcoded (119 of 882). In terms of geographic coverage, Middle America is the most comprehensively represented with only
one country missing (Honduras), but half of the countries are not represented from South America and we have no samples
from the Caribbean. There is also a sampling bias with approximately half of our specimens from Guyana. Although we have
established an initial DNA barcode reference database for Neotropical mammals, there are obvious taxonomic and geographic
areas that need to be filled to make it broadly applicable to general species identification in this region of high biodiversity.

BARCODING MEXICAN MAMMALS, THE MEXBOL PROJECT

Sergio Ticul Alvarez Castafieda
Centro de Investigaciones Biologicas del Noroeste, La Paz, Baja California Sur, MX

The MEXBOL project was born as an initiative of many researchers that believe that Mexico needs to join the international
initiative of Barcoding. The Mexican project is sui generis because it has three main nodes in three geographical areas, south,
central and north. Each one of the nodes is associated to a different research institution and has the goal to support only another
institution in its geographical area. The project has been founded by the Mexican Council for Science and Technology (CONACYT).
CONACYT gave a five year grant, of these, the first three years are guaranteed. Approximately the grant per year is of ~1 million
US dollars. The money of the grant will be used for additional equipment, material and supplies for the laboratories. The
professional fees for academic personnel and technicians associated to each of the nodes are covered by the institutions that
hosts and offers the facilities. On the other hand, the steering committee of the MEXBOL project gives the bases to the National
Commission for Use and Knowledge of Biodiversity (CONABIO) to open a grant to any university and research center for
Barcoding collections of specimens. At the beginning of 2009 the three laboratories of the node began to operate. Now with
much support from Guelph University in Canada, but at the end of the year the labs will be completely equipped.

BARCODING BRAZILIAN ATLANTIC FOREST MAMMALS

Yuri Leite; Costa, Leonora P.; Ditchfield, Albert D.; Fagundes, Valéria; Farro, Ana P.C.; Loss, Ana Carolina
C.; Agrizzi, Juliander; Campello, Larissa G.B.; Santos, Lara C.; Zanchetta, Leticia S
Departamento de Ciencias Biologicas, Universidade Federal do Espirito Santo, Vitoria, ES, Brasil

We provide a status report on the Barcoding Atlantic Forest Mammals initiative. The Atlantic Forest of eastern South America is
one of the top biodiversity hotspots, harboring about 260 mammal species, 70 of them endemic and 20 threatened with extinction.
Our main goal is to generate barcodes for at least 50% of these species, focusing on the endemics. So far we have sequenced
211 specimens belonging to 61 species, 51 genera, 13 families, and 6 orders, with emphasis on small mammals (marsupials,
rodents, and bats). Our samples come mainly from southeastern Brazil, but extend to the northern, southern, and western limits
of this biome. All specimens have corresponding museum vouchers; most of them are stored in three Brazilian collections and
have been identified by taxonomic experts. Sequence divergences average 0.6% within species, 11% within genus, 18% within
family and 24% within order. Using the barcode library, we were able to: 1) provide putative identifications to several unidentified
museum specimens, especially of small rodents, 2) detect misidentified specimens, calling for a re-examination of museum
vouchers, 3) identify highly divergent, and potentially new species. Funding: Fundagéo de Apoio a Ciéncia e Tecnologia do
Espirito Santo (FAPES), Critical Ecosystem Partnership Fund (CEPF).

LARGE-SCALE DNA BARCODING OF NEOTROPICAL MAMMALS:
CHALLENGES AND PROSPECTS

Eduardo Eizirik
Centro de Biologia Gendmica e Molecular, Pontificia Universidade do Rio Grande do Sul, Porto Alegre, Rio Grande
do Sul, Brazil

This talk will review the ongoing effort to generate DNA barcodes for all extant species of Neotropical mammals. This initiative
is listed by CBOL as a regionally endorsed project in South America, and has already gathered a group on interested parties
comprising over 20 research institutions in six countries. The talk will describe the status of this multi-centric project, the
prospects for accomplishing its proposed goals, and the main challenges that still need to be overcome. | will also discuss the
relevance and likely applications of DNA barcoding for Neotropical mammals, and review ongoing work incorporating this
molecular approach into ecological studies targeting South American species.
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THE GLOBAL MAMMAL BARCODING CAMPAIGN - THE WAY FORWARD

Judith Eger
Royal Ontario Museum, Toronto, CA

To date less than 1/4 of recognized mammal species have been barcoded; however, the observed diversity of the barcode
region in the cytochrome ¢ oxidase | (COI) gene suggests the existence of many more species potentially new to science.
Furthermore, taxonomic and geographic coverage is uneven and has been dependent primarily on circumstantial collecting
rather than on a concentrated, methodical approach. With more than 35,000 specimens barcoded, it is necessary to assess
what has been done and how to go forward by formally organizing a global mammal barcoding campaign. It is proposed to
coordinate efforts by using a Web portal to maintain a centralized real-time synopsis of barcoded taxa and by making available
pre-publication summary statistics. This functionality is available in the newly established Mammalia Barcode of Life website
(http://mammaliabol.org) which will incorporate a direct feed from the Barcode of Life Data Systems (BOLD) online repository.
Using this portal will allow present and future contributors a means of knowing where to concentrate their research efforts in a
more coordinated manner. By providing barcodes associated with museum specimens, the Mammalia Barcode of Life will
support a standardized mammalian nomenclature and enable the research community to use DNA barcodes to test species
identifications prior to their deposition in genetic sequence databases such as GenBank. Involvement of many researchers in
museums, universities, zoos and wildlife agencies throughout the world will be needed in this effort to assemble the DNA
Barcode reference library, which will be an important tool aiding in the identification, discovery, and documentation of mammalian
biodiversity.

MESOPREDATOR RELEASE: ECOLOGICAL EFFECTS
OF INTERACTIONS AMONG MAMMAL PREDATORS,
AND THEIR IMPORTANCE TO BIODIVERSITY
CONSERVATION

Conveners: Chris Johnson & Euan Ritchie

MESOPREDATOR RELEASE AND BIODIVERSITY CONSERVATION, AN OVERVIEW

Euan Ritchie & Chris Johnson
James Cook University Australia

There is growing recognition of the important roles played by mammalian predators in regulating ecosystems and sustaining
biodiversity. Much attention has focused on the consequences of predator-regulation of herbivore populations, and associated
trophic cascades. However apex predators may also exert control over smaller ‘mesopredators’ through intraguild interactions.
Removal of apex predators can therefore result in changes to intraguild interactions and outbreaks of mesopredators
(‘mesopredator release’), and may lead to increased predation on smaller prey. Here we provide a review and synthesis of
studies of predator interactions, mesopredator release and their impacts on biodiversity. Mesopredator suppression by apex
predators is widespread geographically and taxonomically. Apex predators suppress mesopredators both by killing them, or
instilling fear, which motivates changes in behaviour and habitat use of mesopredators that limit their distribution and abundance.
Changes in the abundance of apex predators may have disproportionate (up to four-fold) effects on mesopredator abundance.
Outcomes of interactions between predators may however vary with resource availability, habitat complexity and the complexity
of predator communities. There is potential for the restoration of apex predators to have benefits for biodiversity conservation
through moderation of the impacts of mesopredators on their prey, but this requires a whole-ecosystem view to avoid unforeseen
negative effects.
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AN ALIEN TOP-PREDATOR STEMS MAMMAL EXTINCTIONS

Mike Letnic
University of Sydney Australia

Alien predators can have catastrophic effects on ecosystems and are thought to be much more harmful to biodiversity than their
native counterparts. However, trophic cascade theory and the mesopredator release hypothesis predict that the removal of top
predators will result in the reorganization of trophic webs and loss of biodiversity. Using field data collected throughout arid
Australia, | provide evidence that removal of an alien top-predator, the dingo, has cascading effects through lower trophic levels.
Dingo removal was linked to increased activity of herbivores and an invasive mesopredator, the red fox (Vulpes vulpes), and to
the loss of grass cover and native species of smallmammals. Using species distribution data | predict that reintroducing or
maintaining dingo populations would produce a net benefit for the conservation of threatened native mammals across > 2.4 x
106 km2 of Australia. This study provides evidence that an alien top-predator can assume a keystone role and be beneficial for
biodiversity conservation, and also that mammalian carnivores more generally can generate strong trophic cascades in terrestrial
ecosystems

LARGE CARNIVORE COMEBACK RESHAPES THE BOREAL FOREST COMMUNITY

Gilbert Ludwig
University of Jyvéskyla, Finland

The loss of large mammalian camivores has had far reaching effects on vertebrate communities of boreal forests. Recent
recoveries of large camivores throughout Fennoscandia may reverse the processes that have been elicited by their loss. In
Finland, policies of large carmivore management were implemented according to the European Union habitat directive in the
90'ies. Ever since, large camivores, especially the Eurasian lynx, have made a dramatic comeback. Using nationwide monitoring
data, we show that this trend is increasingly affecting community structure by reversing mesopredator release. Mesopredators
like foxes have decreased in numbers after the return of the lynx, which in turn facilitates the recovery of declining forest grouse
populations.

TOP PREDATORS, MESOPREDATORS AND THEIR PREY:
TOP-DOWN OR BOTTOM-UP?

Bodil EImhagen
Stockholm University, Sweden

The red fox (Vulpes vulpes) is the dominating predator in present-day Fennoscandia, where it suppresses several prey species.
It has been hypothesised that the red fox has risen to its dominant position due to mesopredator release, since top predators
(wolf Canis lupus and Eurasian lynx Lynx lynx) were almost extirpated in the 19th century. In contrast however, community
ecology theory predicts that the top-down impact of top predators depends on ecosystem productivity and there is a strong
productivity gradient within Fennoscandia. We use historic and recent data from Sweden and Finland to explore the relationship
between top predators, red foxes and prey in relation to bioclimatic productivity gradients. Statistical modelling of 19th century
hunting bags indicate that declining top predator abundances triggered a mesopredator release in productive southern Sweden,
but the impact weakened at lower productivities and was negligible in north boreal forests and alpine tundra. Statistical modelling
of winter track data from the Finnish Wildlife Triangle Scheme shows that the re-establishment of lynx in the late 20th century
has reversed some effects of mesopredator release. Community structures differ between regions were lynx has regained
control of the red fox population and regions where red foxes still function as top predators. In both cases, the top-down impacts
depend on productivity. Our findings indicate that mesopredator release has a strong impact on community structures in southern
Fennoscandia. In the less productive north however, the expansion of red foxes appears related to increasing ecosystem
productivity following climate change. Nevertheless, this expansion is changing northern community structures as well as
biodiversity patterns.
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INTRODUCED PREDATOR CONTROL AND THE RESPONSE OF NATIVE MARSUPIAL
CARNIVORES IN SOUTH-WESTERN AUSTRALIA

Al Glen
Western Australian Dept Environment & Conservation

The western quoll, or chuditch (Dasyurus geoffroii), is a medium-sized marsupial carnivore (body mass up to 2 kg) that suffered
catastrophic declines following European settlement in Australia. Control of introduced red foxes (Vulpes vulpes) has contributed
to a recovery in parts of south-western Australia. However, recent concern has arisen that fox control may have led to mesopredator
release of feral cats (Felis catus), with potentially deleterious effects on native fauna. If feral cats have been released from
competition, what effects might this have on the threatened chuditch? Taking advantage of a large-scale predator removal
experiment, my research aims to examine the responses of chuditch to fox control, and to examine evidence for impacts of feral
cats on chuditch. At a broad geographic scale, chuditch are more abundant and have higher survival rates in the fox removal
area. However, spatial variation in chuditch abundance within treatments indicates that factors other than fox control are also
important. The diet of chuditch in the study area is similar to previously described diets of foxes and cats in Australia, suggesting
the possibility of competition between all three species for prey. Interference competition may also be important. Introduced
predators can be a major source of mortality for chuditch, and foxes have been considered the most likely aggressors. However,
| have recorded the first confirmed killing of a chuditch by a feral cat, indicating that this predator may also be a threat to
individual chuditch. The effects of cats on chuditch at the population level remain unknown. Depending on the level of threat
posed by cats, predator control operations may have to shift to a multi-species approach in which foxes and cats are controlled
simultaneously.

EXPERIMENTAL EVIDENCE OF INTERACTIONS AMONG SYMPATRIC CARNIVORES

Robbie McDonald, Gavin Wilson and lain Trewby
The Food and Environment Research Agency, U.K

Management actions that result in changes in the relative abundance of sympatric carnivores can have far-reaching ecological
consequences. There are now numerous observations of trophic cascades and species declines apparently arising from well-
intentioned interventions. While such observations are compelling, experimental evaluations of the impacts of carnivore
management are few and far between because of their logistical and ethical challenges. In this talk, we provide evidence from
a replicated and controlled experiment involving the culling of Eurasian badgers Meles meles for disease control. We identify
intraguild impacts on prey (hedgehogs Erinaceus europaeus) and competitors (red foxes Vulpes vulpes) for badgers. This
unique experiment demonstrates the importance of intraguild relations in determining species abundance and of assessing the
wider consequences of intervention in predator populations.

MESOPREDATOR RELEASE IN TASMANIAN:
WHAT’S AT RISK IN THE ISLAND ARK?

Dean Heinze
Tasmanian Department of Primary Industries and Water

Since European occupation the Australian continent has experienced the highest rate of mammal extinction in the world primarily
due to land use changes and introduced mammal predators, such as the European Red Fox Vulpes vulpes. Until recently the
island state of Tasmania remained Fox-free and maintained a suite of animals that have become extinct, are close to extinction
or have suffered large range contractions on the Australian mainland due to Foxes. The largest extant marsupial carnivore, the
Tasmanian Devil Sarcophilus harrisii, was recently listed as endangered due to population declines by up to 80% associated
with the Devil Facial Tumour Disease (DFTD). The decline of this species has left an abundance of food in the landscape,
revealing a niche for introduced mammal predators. Feral Cat Felis catus numbers have increased, but of more concern is the
incursion and possible establishment of the Fox in Tasmania. This paper discusses the implications of ‘mesopredator release’
and the incursion of the Red Fox in Tasmania, including the consequences that it may have for native wildlife. In the worst case
scenario of eradication failure and full Fox establishment in Tasmania, resource limitations will necessitate prioritising of
management actions that focus on species and regions where impact is likely to be greatest. In view of this, a risk assessment
was carried out that that ranked ‘at-risk’ wildlife species from high to low likelihood of population decline should foxes establish.
Fauna that exhibit traits leaving them highly vulnerable to fox predation and/or competition have been highlighted as high at-risk
species. The level and spatial distribution of genetic diversity, dispersal and gene flow among populations of at-risk species will

48 The 10 th International Mammalogical Congress



be determined using molecular techniques, and management units identified for population monitoring. Results will be used to
highlight conservation priorities by defining vulnerable local populations that may require extensive management. Protecting
the ecological function and genetic diversity and managing the risk to Tasmania’s unique wildlife species is critical, should foxes
establish. The research activities described here will allow us to assess, monitor and mitigate that risk.

DEVELOPING AN INTEGRATIVE CONSERVATION
STRATEGY FOR XENARTHRA: ADVANCES IN RESEARCH

Conveners: Mariella Superina and Flavia Miranda

THE ROLE OF MOLECULAR DATA IN XENARTHRAN CONSERVATION

Frederic Delsuc
Institut des Sciences de I'Evolution, UMR5554-CNRS, Université Montpellier I, Montpellier, France

In the last decade, xenarthran biology has been revolutionized by molecular data. However, until recently, little attention has
been paid to their potential usefulness for the conservation of armadillo, anteater and sloth species. Using examples from
phylogenetic and phylogeographic studies, | will illustrate the utility of such approaches for prioritizing conservation decisions
and defining conservation strategies. Firstly, | will present a reference phylogeny and timescale encompassing all living genera,
including for the first time the endangered fairy armadillos Chlamyphorus truncatus and Calyptophractus retusus. Probabilistic
phylogenetic analyses of a four gene dataset (12S rRNA, ND1, BRCA1, and VWF) provided evidence for the monophyly of fairy
armadillos and their sister-group relationship with Tolypeutinae (Tolypeutes, Cabassous, and Priodontes). Furthermore, molecular
dating analyses estimated a fairly ancient divergence date (ca. 18 million years) for the separation between the two fairy
armadillo species, thereby supporting their taxonomic classification into distinct genera. This study revealed fairy armadillos as
distinctive members of a major armadillo lineage with high conservation priority. Secondly, | will expose the results from a
phylogeographic study of the most widespread xenarthran species: the nine-banded armadillo (Dasypus novemcinctus). This
case study uncovered a high degree of genetic differentiation over the species geographical range reflecting previously described
subspecies. However, it also revealed unsuspected population differentiation in the Guianan shield and allowed retracing the
colonization of Central and North-America by South-American populations. Such phylogeographic studies have the potential to
enhance our understanding of historical factors that influenced the evolutionary history of xenarthran species and help identifying
conservation entities. Future work on conservation genetics of Xenarthra includes the reconstruction of a comprehensive species-
level phylogeny and detailed phylogeographic and population genetic studies of its endangered species. This will allow further
characterization of the genetic diversity of this peculiar placental order and provide guidance to conservation plans.

APPROACHING FOSSORIAL MAMMALS: THE PICHI AS A REGIONAL MODEL
FOR XENARTHRA CONSERVATION

Mariella Superina
Instituto de Medicina y Biologia Molecular — CCT CONICET-Mendoza, Casilla de Correos 855, Mendoza (5500),
Argentina

Armadillos (Dasypodidae) are a notoriously understudied taxon. The lack of solid data on their ecology and exact area of
distribution makes the evaluation of their conservation status and the development of effective conservation strategies a challenging
task. In Mendoza Province, central west Argentina, pichis (Zaedyus pichiy) are intensely sought after by illegal hunters who use
them as a protein source. This depletion of wild populations led to the inclusion of Z. pichiy in the IUCN Red List of Threatened
Species, where it is listed as Near Threatened, and called for the development of a conservation plan. Innovative ways to study
the natural history and population health of pichis and unusual conservation strategies were sought to protect this elusive
species. The establishment of a captive pichi colony facilitated studying the thermoregulation and reproduction of pichis by
means of implanted dataloggers and non-invasive monitoring of their reproductive function, respectively. Close collaboration
with the local authorities was key to carry out research on free-ranging pichis, sensitize rangers and inspectors on conservation
issues, and increase protection for the wild populations. Samples collected from dead individuals confiscated from poachers
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allowed studying the diet and population health of wild pichis without having to sacrifice any animals. The reproductive status of
poached females was determined as part of the study. Based on this process, fines to poachers killing pregnant or lactating
females were raised to a higher level. The identification of potentially zoonotic pathogens in free-ranging pichis is used as an
argument to discourage poaching. Education programs are being developed to further reduce poaching. These actions represent
a first approximation to understand the ecology of Z. pichiy, but it is clear that more research and conservation actions are
needed to ensure the long-term survival of these fascinating mammals.

THE FIRST POPULATION VIABILITY ANALYSIS FOR THE ENDAGERED
MANED SLOTH, BRADYPUS TORQUATUS

Adriano G Chiarello
PUC-Minas, Brazil

The maned sloth is the most endangered sloth species inhabiting mainland Central and South America. The present study
modeled the population viability of this species in four areas located in lower-montane Espirito Santo, south-eastern Brazil,
where native forest cover >60% of the landscape. Two scenarios were modeled, one conservative using the lowest sloth density
(= poor quality habitat) and one non-conservative using the average value for density (= better quality habitat). The amount of
remaining forest was estimated through the interpretation and classification of a SPOT 5 satellite image from 2004. The estimated
densities were multiplied by the amount of remaining forest supposing that sloths are able to cross forest gaps up to 25 m or up
to 50 m of distance (=buffer zones). VORTEX simulation results indicate that only the two largest areas (3565 — 8760 ha)
presented viable populations in all scenarios (595 - 2216 individuals), in the temporal scale of 100 years. The population of the
second smallest area (736 - 896 ha, population: 123 — 227 individuals) presented significant loss of genetic viability in the
conservative scenario with low connectivity (25 m buffer zone). The population of the smallest area (184 - 265 ha; population:
31 - 146 individuals) was considered viable only in the non-conservative scenario with high connectivity (50 m buffer zone).
Overall, results suggest that viable populations might exist only in the study region and, perhaps, also in the cocoa region of
southern Bahia state, which possess the largest tracts of native forests within the geographic distribution of the species. However,
this supposition is very dependent on variables that are still not well known, such as population densities, mortality rates and
dispersion abilities through non-forest matrices. Future studies should prioritize the attainment of these parameters.

GETTING STARTED: ANTEATER CONSERVATION STRATEGIES IN BRAZIL

Flavia Miranda
Projeto Tamandué and Wildlife Conservation Society, Brazil

Brazil is the country with the world’s greatest biological diversity, containing about 14% of the planet’s total biota. Human activity
has the capacity to affect nature in order to satisfy its ever increasing needs and desires. Competition for space and resources
causes ever rising tension and conflicts with other species. Intense exploitation of natural resources places the possibility of
natural renewal at risk. Habitat loss and degradation due to human activity constitute the biggest threats to the existing terrestrial
mammals in Brazil. Economic development generates an increase in the population density of human beings, which in turn
raises the amount of extrinsic factors that lead to the population decline of other mammals. The immediate impact of environmental
degradation generates a loss of biodiversity. The number of threatened species facing the risk of extinction increases as a
result.

The rapid transformation of the Brazilian landscape into soy and sugar cane plantations has severely deteriorated the forested
regions since 1990. Wildlife populations have been pressured through loss of habitat, forest fires, and vehicular trauma, among
other factors. Three species of anteater exist in Brazil; the Giant anteater (Myrmecophaga tridactyla), the Lesser anteater
(Tamandua tetradactyla) and the Silky anteater (Cyclopes didactylus). The Silky anteater was recently grouped in the new
Order Pilosa. These species possess a compact conformation, and are distinguished by the presence of a long and conical
snout that with a vermiform tongue which allows the animal to catch its food. Their feeding habits have led to unique anatomical
adaptations. They basically feed off ants and termite larvae. Other characteristics are miniature ears, small black eyes, strong
forelimbs and long claws which do not use plantar support. The claws are used both for defense and as tools for feeding.

Overall factors that may lead to the decline of anteaters have been identified. Primary among them are direct threats to their
conservation, such as habitat loss and degradation, direct mortality due to large scale forest fires, vehicular trauma, poaching,
and attacks by dogs. Infectious disease has a great effect on biodiversity conservation, and may push numerous wild species
onto threatened or even extinct listing categories. In this context, we present the three species of anteaters and will approach
the intrinsic and extrinsic factors that affect their populations in Brazil. A conservation plan is being developed by the Tamandua
Project for captive and wild populations.
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WHAT, IF ANYTHING, CAN NINE-BANDED ARMADILLOS TELL US ABOUT
THE CONSERVATION OF XENARTHRANS?

W. J. Loughry and Colleen M. McDonough
Department of Biology, Valdosta State University, Valdosta, GA, USA 31698-0015

Nine-banded armadillos (Dasypus novemcinctus) are broadly distributed throughout the Americas and common in most of this
range. Among xenarthrans they are without question the species of least conservation concermn. However, they are also the
best known scientifically. We argue that this makes nine-banded armadillos useful as a benchmark for evaluating other species
of xenarthrans by highlighting areas where more information is needed, particularly as this relates to the development of
potential management action plans. With this as a framework, we identify four fundamental areas in urgent need of more study:
(1) Population demography; (2) Population genetics; (3) Space use; and (4) Reproductive biology. The methods developed in
the study of nine-banded armadillos may prove useful in obtaining these data in other xenarthrans. Until such information is
available for each species, it is difficult to envision how any effective conservation plans can be developed.

THE USE OF SATELLITE-BASED DATA IN ASSESSING
ECOLOGICAL RESPONSES TO ENVIRONMENTAL CHANGE

Convener: Nathalie Pettorelli

WHEN SATELLITES HELP PREDICTING ANIMAL DISTRIBUTION,
MOVEMENT AND PERFORMANCE

Nathalie Pettorelli
Institute of Zoology, Zoological Society of London, Regent’s Park, NW1 4RY London, UK

Assessing how environmental changes affect the distributions and dynamics of vegetation and animal populations is becoming
increasingly important to terrestrial ecologists. The ability to predict ecological responses to environmental change has however
often been hampered by a rather limited understanding of the role of trophic interactions, and up to recently, linking climate,
vegetation and wildlife has not been an easy task, partly because traditional field ecological data on plants are generally
collected at small spatial scale, for only a few species and vary in their type and reliability. Remote sensing data and NDVI
(Normalised Difference Vegetation Index) have recently changed this situation, and given ecologists a promising way to couple
vegetation with herbivore distribution, movement, performance and dynamics. NDVI is defined as a normalised ratio between
visible and near-infrared reflectance measurements (NDVI = (NIR-VIS)/(NIR+VIS), where NIR is the Near Infrared Light reflected
by the vegetation, and VIS the VISible light reflected by the vegetation), negative NDVI values corresponding to an absence of
vegetation. Using examples based on topi Damaliscus lunatus, red deer Cervus elaphus, reindeer Rangifer tarandus, roe deer
Capreolus capreolus, chacma baboon (Papio ursinus) and several African ungulates populations, | will here illustrate how NDVI
can help quantify the relationships between vegetation dynamics, animal distribution, animal density, seasonal movements and
individual performance in various ecosystems (spanning from tropical, to semi-desertic to arctic) at multiple spatial and tempo-
ral scales.

SMALL RODENT FLUCTUATIONS AND CLIMATE CHANGE: NATURAL
LABORATORIES FOR TESTING POPULATION DYNAMICS THEORY

Mauricio Lima
Pontifica Universidad Catolica de Chile, Chile

The dramatic responses of food resources to climate variability in different ecosystems represent a unique opportunity for
testing basic principles of population dynamic theory. In particular, small rodent fluctuations are natural laboratories for studying
the relative importance of the feedback structure (intrinsic processes) and exogenous (climatic or environmental) factors in
determining population dynamics. In this presentation, | review the findings from different ecosystems about the role of climate
in determining population dynamics of small rodents. Previous studies using long-term data from small rodent monitoring in
North and South America have applied simple theoretically based population dynamics models for understanding small rodent
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fluctuations. The findings show that simple models can be useful in explaining and predicting the dynamics of natural populations,
particularly when they are based on a sound theoretical framework. In particular, Royama’s classification of exogenous perturbation
effects has been extremely useful in population modeling. Using these models together with Royama’s paradigm for classifying
exogenous (climate) perturbations, it is possible to distinguish how climate influences the limiting factors (food) in small rodent
populations. The remarkable simplicity and generality of the models used appear to be very successful in explaining rodent
fluctuations at different ecosystems in North America and South America.

CLIMATE IMPACT ON PLAGUE RESERVOIR DYNAMICS IN CENTRAL ASIA
—USING REMOTE SENSING IN INFERENCE AND PREDICTION

Kyrre Kausrud
University of Oslo, Norway

The great gerbil (Rhombomys opimus) is one of the main hosts for the plague bacterium Yersinia pestis in central Asia. In order
to prevent plague outbreaks, monitoring of the great gerbil, its fleas and the prevalence of plague within hosts population, has
been carried out in Kazakhstan since the late 1940s. We use these monitoring data to demonstrate that climate forcing, measured
by the normalized differentiated vegetation index (NDVI), synchronizes the dynamics of gerbils over large areas. As it is known
that gerbil densities need to exceed a threshold level for plague to persist (Davis et al. 2004), synchrony in gerbil abundance
across large geographical areas is likely to be a condition for plague outbreaks at similar large scales. We substantiate this
proposition through autoregressive modelling involving the NDVI as a forcing covariate. Reconstructing the 1982-1995 NDVI
back to 1949 using gridded SLP data, we validate our population model back in time (Kausrud et al. 2007). Then we attempt
NDVI reconstruction further back in time and on a larger spatial scale with the aim of using paleoclimatic temperature and
humidity reconstructions to explore historical plague dynamics. Likely consequences of climate change for the frequency and
magnitude of plague epizootics —and thus human infection risk — following from these studies are discussed depending on
changing temperature and precipitation patterns in arid central Asia over the coming century. Davis S., Begon M., De Bruyn L.,
Ageyev V., Viljugrein H., Stenseth N. & Leirs H. (2004). Predictive Thresholds for Plague in Kazakhstan. Science, 304, 736-738.
Kausrud K.L., Viljugrein H., Frigessi A., Begon M., Davis S., Leirs H., Dubyanskiy V. & Stenseth N.C. (2007). Climatically-driven
synchrony of gerbil populations allows large-scale plague outbreaks. Proceedings of the Royal Society of London. B, Biological
Sciences, 274, 1963-1969.

QUANTIFYING INDIVIDUAL AND SPATIO-TEMPORAL DIFFERENCES
IN MIGRATION AND DETECTING ENVIRONMENTAL VARIABILITY
USING SATELLITE-BASED DATA

Nils Bunnefeld
University of Agricultural Sciences, Sweden

Migration is an ecological phenomenon that has wide ranging consequences for species’ life-history strategies, population
dynamics and ecosystem management. To protect migratory species we need to be able to quantify their spatio-temporal
movement behaviour, such as the start and end of the migration and the length of migration. While most studies make assumptions
about the temporal and geographical extent of migration, we propose a new model-based approach, derived from animal
movement theory and implemented using non-linear mixed effects models, to quantify animal migration patterns. We apply the
approach to a GPS-collared migrating moose population in Scandinavia showing that a simple 3-parameter model captures up
to 94% of the variation in individual migration patterns, with each model parameter having a biologically meaningful interpretation.
By adding NDVI data to the migration model we further demonstrate how to identify the mechanisms by which environmental
variability shapes spatio-temporal changes in migration patterns. Thus, we developed a rigorous and parsimonious approach
that can easily be employed by scientists, managers and stakeholders.

ANIMAL DISTRIBUTIONS AND MOVEMENT BEHAVIORS IN RELATION
TO RESOURCE DYNAMICS

Thomas Mueller
University of Maryland, USA

We investigated population distributions and movements of Mongolian gazelles in relation to resource dynamics and contrasted
the nomadic movement patterns of gazelles with those of migratory and range-resident large herbivores. Mongolia’s Eastern
Steppe is one of the world’s largest remaining temperate grassland ecosystems and Mongolian gazelles are the dominant wild

52 The 10 th International Mammalogical Congress



large herbivore in this steppe habitat. We analyzed multi-season survey data of gazelle populations as well as tracking data of
individual gazelle movements in relation to remotely sensed data of vegetation productivity (normalized difference vegetation
index, NDVI). Gazelles preferred an intermediate range of vegetation productivity, which may illustrate a trade-off between
forage quality and quantity: areas with low NDVI may be limited by low ingestion rates whereas areas with high NDVI may be
limited by the low digestibility of mature forage. We found a high degree of spatiotemporal variability and unpredictability of
gazelle habitat across broad spatial scales translating into large area requirements. The tracking data revealed that gazelle
movements are wide ranging and show high inter-individual variation. Individuals marked at the same location moved in different
directions with dissimilar patterns within weeks. Such irregular movement behavior is likely tied to the unpredictability of the
foraging resources of gazelles. We define these irregular long distance movements as nomadism, in contrast to migration in
which movements are regular to and from disjunct seasonal ranges, and range residents where individuals move at smaller
scales and are dispersed from each other. Analyses of gazelle movements in comparison to other ungulates (caribou, moose,
and guanacos) allow us to demonstrate the differences in movement patterns of migratory, resident, and nomadic species.

NDVI, FORAGE QUALITY AND VARIATION IN REPRODUCTIVE PATTERNS OF
AFRICAN BUFFALO (SYNCERUS CAFFER) IN SOUTH AFRICA

Sadie Ryan
NCEAS, USA

We examined variation and synchrony in birth timing and resource cues for African buffalo (Syncerus caffer), using 8 years of
monthly birth, rainfall, and remotely sensed vegetation data (NDVI). Births correlated most strongly with NDVI and rain 12 and
13 months in the past, respectively, and synchrony of current year births corresponded most strongly to the previous year’s
NDVI distribution. Because buffalo gestation is around 11 months, these findings suggest that improved protein levels, occurring
in the month after the first green-up of the wet season, either trigger conception or conception has evolved to be synchronous
with environmental cues. In a second study, to characterize this resource response, we related fecal nitrogen (Nf) and phosphorus
(Pf) concentrations to vegetation samples, and to female body condition scores (C), and all three (Nf, Pf, C) to NDVI. These data
were collected across 2 years over a large spatial extent. We found large-scale landscape and seasonal effects on levels of Nf,
Pfand NDVI. We found that body condition was most highly correlated with NDVI at time lags of 1 and 2 months, respectively,
and with N-f at a time lag of 3 months, but no trend with Pf. We constructed models to predict N-f and Pf, in terms of NDVI,
landscape and season. Using an information theoretic approach, we found the top-ranked models for Nf captured 53% of the
variability in 2001 and 59% of the variability in 2002, and both models included NDVI. Top models for Pf did not contain NDVI
and captured less variability (51% and 23%). Our results indicate that NDVI is strongly correlated with the nitrogen content of
forage at a large scale for buffalo, and that this, in turn, is correlated with improved body condition, supporting the reproductive
timing and protein availability relationship suggested in the first study.

ARE ARID/SEMARID SMALL MAMMAL COMMUNITIES IN
THE SOUTHERN HEMISPHERE DIFFERENT? WHY OR WHY
NOT? PATTERNS, EXPLANATIONS, AND CONTRASTS

Conveners: Peter L. Meserve and Christopher Dickman

SMALL MAMMALS OF THE MONTE DESERT: FROM REGIONAL
TO LOCAL ASSEMBLAGES, ECOLOGY AND ADAPTATION

Ricardo Ojeda and Solana Tabeni
IADIZA-CONICET, Argentina

A great part of our understanding of the ecology of desert small mammals is the result of years of ecological research on North
American deserts. This have led to generalizations regarding the ecological, morphological, behavioral and physiological
attributes of desert rodents (i.e. bipedal locomotion, granivory,seed hoarding) for desert existence. In comparisons with other
deserts of the world, the temperate Monte Desert, was regarded, for more than two decades, as impoverished in terms of
species richness and in the repertoire of xeric adaptations. With this background as a framework, we provide a characterization
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of this long strip of heterogeneous climate and landscapes of shrublands, sandunes, saltpans and woodlands, and an overview
of its small mammals. We review evidence on biogeographical, ecological, physiological, morphological and behavioral studies
of small mammals of the South American drylands, and the temperate Monte Desert in particular. The assemblages of small
mammals show a great diversity of niche types and attributes for desert existence. In particular, we analyze and discuss the
degree of adaptation, convergence and the generalization of key processes. We point out the need to be precautious when
comparing heterogeneous arid ecosystems and emphasize on the role of the Monte Desert as a model for ecological research
and understanding of the small mammals from southern hemisphere aridlands (Partially supported through grants from CONICET,
PIP 5944 and AGENCIA, PICT 11 768 and 25778).

SMALL MAMMAL COMMUNITY STRUCTURE AND FLUCTUATIONS
IN THE SIMPSON DESERT, CENTRAL AUSTRALIA

Christopher Dickman
University of Sydney, AUS

In this paper we describe the population and community dynamics of dasyurid marsupials and rodents over 19 years in the
Simpson Desert, central Australia. In this extreme environment, productivity increases during short but spectacular boom periods
that occur after heavy rainfall, and crashes during prolonged droughts. Small native rodents erupt 4-6 months after summer
rains exceeding 200 mm, increasing recruitment by increased in situ reproduction and long distance movements from drought-
stricken areas >10 km distant. Rains that exceed 300 mm allow eruptions of a large species of native rodent, the plague rat
(Rattus villosissimus). In contrast, small dasyurid marsupials respond positively to moderate summer rains (<100 mm) but
crash if rainfall is much heavier; these species rely exclusively on the burrows of other species, and appear to be flushed from
cover if rainfall is too intense. One large species of dasyurid, the mulgara (Dasycercus blythi), shows a delayed numerical
response to heavy rainfall; it digs and stoppers its own burrows, and preys upon rodents as they increase in numbers after rain.
Broad-scale wildfires in 2001-2002 burnt >1 million hectares of desert and removed plant cover from more than half of our 5000
km2 study area. Populations of all small mammals declined in the aftermath of fires, but remained intact in areas that were not
burnt. Short-term (2-3 year) experimental manipulations of species abundances have indicated no obvious role for competition
in structuring the communities of these desert small mammals, but there are strong depressive effects of predation from introduced
red foxes (Vulpes vulpes) and feral cats (Felis catus) that drive post-fire or post-eruptive populations to low levels. Strong and
interactive effects of wildfires and introduced predators are seldom reported as drivers of the population and community dynamics
of desert mammals, and may suggest that Australian systems differ from those elsewhere.

RESOURCE PULSES, SPECIES-ENERGY THEORY, AND THE LOCAL SATURATION
OF SMALL MAMMAL COMMUNITIES: ARE AFRICAN RODENTS EXCEPTIONAL?

Jake Goheen
University of British Columbia, CAN

Species-energy theory provides a framework to investigate the importance of resource pulses and species interactions in
controlling the biomass, energy flux, and richness of local communities. Whether such properties are regulated through time is
contingent on the degree to which local communities are structured by extrinsic (i.e., regional) processes, intrinsic (i.e., local)
processes, or some combination of both. We asked 1) what are the relative roles of resource pulses (i.e., seasonal rainfall) and
competition in regulating biomass, energy flux, and local richness of small mammals in an East African savanna?; and 2) how
does regulation of the savanna community compare to that of six other small mammal communities around the globe (C3
oldfield, desert shrubland, deciduous forest, oak woodland, semi-desert scrubland, tropical dry forest)? Using 12 years of data
from an ongoing, large-scale ungulate exclusion experiment, we employed randomization methods to test the null hypothesis
that changes in biomass, energy flux, and richness of savanna small mammals were driven entirely by extrinsic factors. Richness
was the most constrained community property, and depended only weakly on the timing and magnitude of rainfall. Moreover,
the strength of compensation in each community property depended on the occurrence of large ungulates, suggesting that local
regulation of savanna small mammals was governed partly by interactions (likely interspecific competition) with larger, more
conspicuous herbivores. The savanna community displayed an intermediate level of intrinsic regulation relative to the other
small mammal communities. The desert shrubland exhibited the greatest degree of intrinsic regulation, while the oak woodland
and semi-desert scrubland, both characterized by strong resource pulses, displayed relatively weak regulation. Size of the
species pool was a poor predictor of the strength of intrinsic regulation. We propose a general framework for assessing the
strength of intrinsic versus extrinsic forces in maintaining community properties between narrow limits through time.
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ZERO-SUM DYNAMICS IN SMALL MAMMAL IN ARID ECOSYSTEMS:
SHOULD WE EXPECT DIFFERENCES AMONG COMMUNITIES?

Ernest, S.K. Morgan and Thibault, Katherine M.
Utah State University, Logan, UT, USA

Resource limitation can impose constraints on the dynamics of communities. One type of constraint that can emerge from resource
limitation is a zero-sum dynamic. Zero-sum dynamics occur when resource limitation requires population increases in a species or
group of species to be offset by decreases in other species. We have shown for an arid ecosystem in the southwestern United States,
that zero-sum dynamics can occur in small mammal communities and can have important implications for the long-term dynamics in
that system, including 1) creating tradeoffs between average size of an individual rodent and the abundance of rodents and 2) imposing
conditions that create conditions for compensatory dynamics among species. However, at our study site precipitation — the primary
limiting resource in desert ecosystems —is less variable than occurs in many other arid ecosystems, potentially resulting in more stable
resource availability for our community. In contrast, research from Chile and Australia has demonstrated rodent community dynamics
resulting from the highly spatially and/or temporally variable nature of precipitation in those systems that often differs from dynamics
seen in our ecosystem. This raises the interesting and important question of whether zero-sum dynamics would be expected to occur
in these more variable ecosystems. Here we explore how zero-sum dynamics would be expected to operate in ecosystems where
resource variability is extremely high and compare the expected dynamics with those documented in other ecosystems.

TRENDS OF ALONG-TERM STUDY OF SEMIARID SMALL MAMMALS
IN NORTH-CENTRAL CHILE

Meserve, Peter L., Kelt, Douglas A., Previtali, M. Andrea, Milstead, W. Bryan, and Gutierrez, Julio R.
Department of Biological Sciences, Northern lllinois University, DeKalb, IL 60115, U.S.A.

Since 1989, we have studied small mammal populations at a semiarid site in north-central Chile with a large-scale live-trapping
grid complex. Selective exclusions of vertebrate predators and/or putative small mammal competitors have yielded relatively
small and/or mostly transitory effects on small mammal population dynamics and plant community composition. During the
study period, there have been five El Nifio/high rainfall episodes lasting 1-3 years. «Core» small mammals such as Abrothrix
olivaceus, Phyllotis darwini, and Octodon degus experience dramatic fluctuations during and following rainfall pulses. On the
other hand, «opportunistic» species such as Oligoryzomys longicaudatus and Abrothrix longipilis disappear from the thorn
scrub for varying periods of time. All species persist in more mesic nearby habitats including stream courses («aguadas») and
shallow depressions («quebradas»). Since 2000, mean annual rainfall has increased in this region; as a result, some core
species (i.e., O. degus) now make up a more constant proportion of the small mammal biomass in the thorn scrub; in general,
there also has been reduced variation in species diversity . We suggest that increased rainfall, a predicted consequence of
global climatic change in this region, may be leading to changes in small mammal assemblage structure and composition, and
will ultimately result in a more stable, less oscillatory assemblage in the thorn scrub. Additionally, invasive groups such as
introduced lagomorphs and ephemeral plants may become more established in this community with higher rainfall. Therefore,
long-term consequences of changes in rainfall patterns due to EI Nifio Southern Oscillations (ENSO) with important teleconnections
to global-scale phenomena will lead to diverse changes at the community level here. Financial support provided by U.S. National
Science Foundation, FONDECYT Chile, Institute of Ecology and Biodiversity, Santiago, Northern lllinois University, and the
University of California, Davis.

RESOURCE PULSES AND MAMMALIAN DYNAMICS: CONCEPTUAL MODELS
FOR HUMMOCK GRASSLANDS AND OTHER AUSTRALIAN DESERT HABITATS

Mike Letnic
University of Sydney, Australia

Resources are produced in pulses in many terrestrial environments, and have important effects on the population dynamics and
assemblage structure of animals that consume them. Resource-pulsing is particularly dramatic in Australian desert environments
owing to marked spatial and temporal variability in rainfall, and thus primary productivity. Here, we review how Australia’s desert
mammals respond to fluctuations in resource production, and evaluate the merits of three currently accepted models (the
ecological refuge, predator refuge and fire-mosaic models) as explanations of the observed dynamics. We then integrate
elements of these models into a novel state-and-transition model and apply it to well-studied small mammal assemblages that
inhabit the vast hummock grassland, or spinifex, landscapes of the continental inland. The model has four states that are
defined by differences in species composition and abundance, and eight transitions or processes that prompt shifts from one
state to another. Using this model as a template, we construct three further models to explain mammalian dynamics in other
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landscapes of arid Australia. As non-equilibrium concepts that recognise the strongly intermittent nature of resource pulsing in
arid Australia, state-and-transition models provide useful descriptors of both spatial and temporal patterns in mammal
assemblages. The models should help managers to identify when and where to implement interventions to conserve native
mammals, such as control burns, reduced grazing or predator management. The models also should improve understanding of
the potential effects of future climate change on mammal assemblages in arid environments in general. We conclude by proposing
several tests that could be used to refine the models and guide further research.

COMPARATIVE ECOLOGY OF SMALL MAMMALS INHABITING ARID
AND SEMIARID REGIONS IN NORTH AND SOUTH AMERICA:
DEVELOPMENTS AND PROGRESS OVER THE LAST TWO DECADES

Douglas A. Kelt
University of California, Davis, USA

A 1986 symposium on interactions between trophic levels in North and South America concluded with recognition that general
comparisons were impeded by a lack of comparable data from South American systems. This was particularly evident for small
mammals occupying arid and semiarid environments. Progress in the intervening 2 decades has been substantial on both
continents, and the South American database is no longer in its infancy, allowing for more robust comparisons between the two
continents. In particular, understanding of trophic interactions, habitat selection, and physiological ecology, further and more
detailed assessments of behavioral ecology, and application of advanced modeling tools to population and community dynamics
have paralleled comparative and experimental work on the influence of small mammals on plant community structure and
composition and on the relative strength of biotic vs. abiotic influences on ecological structure and function. To further the dialog
over the extent to which small mammal communities in the Northern and Southern Hemispheres are structured by ecological
convergence vs. historical contingency | will summarize select developments from North and South American arid regions,
summarizing the current state of knowledge and suggesting profitable areas of further investigation.

PATTERNS OF SMALL-MAMMAL COMMUNITY STRUCTURE
IN THE SOUTHERN HEMISPHERE

Barry Fox
School of Biological, Earth and Environmental Sciences, University of New SouthWales, Sydney, NSW, 2052, Aus-
tralia

During the 1970’s much of the research on small mammal communities in deserts focused upon North American deserts and
heteromyids, although there were some notable exceptions. This produced an assumption that granivory should be predominant
in «all» deserts leading to the most frequently asked question being framed along the lines of: Why was granivory so low in
southern hemisphere communities? When detailed studies across many southern sites were compared in the 1970’s, 1980’s
and 1990's researchers came to the conclusion that the question really should have been more along the lines of: «Why was
granivory so prevalent in North American desert communities?» Accordingly, more recent research has focused upon other
aspects of arid and semi-arid communities, such as species richness and structure, biomass and energy flux, rather than the
assumption that granivory should predominate. This has led to greater emphasis being placed on other factors, both biotic
(such as species interactions) and abiotic (such as resources available and the pattern of pulses in those resources), that might
be influencing the patterns observed in small-mammal communities. Consequently our understanding of what may be driving
the patterns observed has been improved. For most small mammal communities in the southern hemisphere the food resources
available and the relative abundances of them play a major role. Pulses of resources, such as rainfall, have been shown to be
significant factors, with predictability also being important. Wildfire, introduced predators and their interaction effects have
substantial impact upon small mammal communities on the Australian continent.
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NEOTROPICAL MAMMAL PARASITE BIODIVERSITY:
ADVANCES AND PERSPECTIVES.

Conveners: Graciela T. Navone and F. Agustin Jiménez

DIVERSITY AND ECOLOGY OF NEMATODES IN WILD TERRESTRIAL MAMMALS:
TWO DECADES OF RESEARCH IN ARGENTINA

Graciela Navone, Juliana Notarnicola, and Rosario Robles
Centro de Estudios Parasitolégicos y de Vectores (CEPAVE, CONICET La Plata), Argentina), calle 2 No. 584, La
Plata (1900) Argentina

The presence of a parasite species in a particular host species is a process that may take several generations. Throughout the
phylogenetic history of a group of host species, parasite species will be acquired or lost over time. Moreover, several ecological
processes can influence the probabilities of parasite extinction, colonization, and even speciation within a given host population
(parasite component community) or host species (parasite fauna). The nematodes are the endoparasite more ubiquitous that
infecting all orders of mammals. During the 70th and the 80th, several host-nematode parasites associations were reported
from wild mammals in Argentina. These studies described new species and most of them, new hosts and geographical records
for Cavidae (Rodents), Dasypodidae (Xenarthra), and Didephidae (Marsupialia) with complete descriptions of their nematodes.
Latter, the researches were focused on Cricetidae rodents since their populations are large, inhabiting vast territories, and
representing an important element of the biodiversity in Argentina. In North and Central Argentina, cricetid rodents comprise
more than 70 species. Before the 90th, in this area only 8 species of nematodes were known. Our contributions, from the 90th
to the present, enlarge the list of nematodes to 35 species, the 77% of the parasite fauna known. Nematodes belong to 6 of 7
orders reported on small mammals as follows: Trichuridae (3), Capillariidae (5), Oxyuridae (2), Metastrongylidae (1),
Nippostrongylinae (11), and Onchocercidae (5). Ours investigations considerably enlarge the knowledge of the nematode-host
associations. The diversity of the host species examined and the complexity of the studied areas allowed to explain the variability
observed on their parasite assemblage. More epidemiological studies carried out by our group of work will provide a new
perspective on the diversity of parasite communities allowing predicting the conditions of a parasite species to persist in the host
populations.

TAXONOMY AND ECOLOGY OF HELMINTHS IN WILD SMALL
MAMMALS ACROSS BRAZIL

Arnaldo Maldonado and Reinalda Lanfredi
Instituto Oswaldo Cruz, Brazil. Universidade Federal do Rio de Janeiro, Brazil.

VARYING LEVELS OF ECOLOGICAL AND PHYLOGENETIC CONCORDANCE
AMONG TRICHOSTRONGYLID NEMATODES, LINSTOWIID CESTODES, AND THEIR
MARSUPIAL (DIDELPHIOMORPHIA) HOSTS IN THE NEOTROPICS

Agustin Jiménez and Scott Gardner
SlU-Carbondale, USA. Harold W. Manter Lab, USA.

STUDIES ON THE HANTAVIRUSES (HANTAVIRUS, BUNYAVIRIDAE) IN SOUTH
AMERICA AND CONTRIBUTIONS TO THE SYSTEMATIC AND BIOGEOGRAPHY
OF SIGMODONTINES

Paulo Sergio D’Andrea.
Instituto Oswaldo Cruz/FIOCRUZ Lab. de Biologia e Parasitologia de Mamiferos Silvestres Reservatérios Sala 14 -
Pavilhdo Arthur Neiva Avenida Brasil, 4365 - CEP: 21040-360 Rio de Janeiro- RJ

Accurate geographical distribution determination and taxonomy at a species level of many Neotropical rodents is particularly
important regarding several zoonoses studies. Among the zoonoses haemorrhagic fevers, particularly hantaviruses (Hantavirus,
Bunyaviridae), are exceptionally formidable considering their relatively recent discovery, high rates of morbidity / mortality and
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worldwide evidence. Hantavirus manifest diverse biological and epidemiological characteristics depending upon the area of
incidence. The host species involved, on the other hand, present different patterns of geographical distribution and habitat
associations. The scope of hantaviruses and rates of rodent infection may be related to expansion or decrease of the distribution
areas as well as changes in the dynamics of reservoir populations. Different hantavirus transmission regions may also be
distinguished with respect to phylogenetic distance between the virus and its reservoirs. An important aspect of this disease
lying within the bounds of Biogeography is host-viral variant species specificity. In the case of South American hantaviruses, i.e.
Cardio-Pulmonary Hantavirus Syndrome (SCPH), the sigmodontines are the only confirmed reservoirs so far. This specificity
which has its origin in the evolution of this rodent group, the correct identification of host species, the precise delineation of the
geographical limits and the determination of environmental factors of species abundance contribute to enable estimation of
potential disease areas. Similarly, understanding the associations of viral genotypes with their hosts has brought about significant
contributions to sigmodontine taxonomy, especially for the genera Calomys and Oligoryzomys.

FLEAS AND MITES ON NEOTROPICAL RODENTS: STUDIES IN NORTHEASTERN
ARGENTINA AND PERSPECTIVES FOR SOUTH AMERICA

Marcela Lareschi
CEPAVE, CONICET La Plata, Argentina

Most of the studies on fleas and mites ectoparasites of sigmodontine rodents in Argentina took place in Buenos Aires Province:
component communities were studied, taxonomic revisions were carried out, and new geographic and host distributions were
recorded. In recent years studies were undertaken in the northeast, an understudied area comprising Misiones, Corrientes and
Entre Rios Provinces. Herein preliminary results are presented. More abundant rodents sampled (N=107) were identified as the
akondotines Akodon azarae, Akodon montensis, Necromys lasiurus and Thaptomys nigrita, and the oryzomines Oligoryzomys
flavescens and Oligoryzomys nigripes. Ectoparasites were obtained from the pelage of their hosts, fixed in 96% ethanol, and
prepared for their identification. Prevalence (P) and mean abundance (MA) were calculated. Fleas (Rhopalopsyllidae,
Rhopalopsyllinae) (N=4; P= 2.80; MA= 0.04) were collected only from A. montensis and O. nigripes from Misiones, and N.
lasiurus from Corrientes, while mites (Laelapidae, Laelapinae) (N=902; P=91.36%; MA=8.43) from every host and locality, with
P=100% except on A. montensis from Misiones (P=70.83%). Oligoryzomys species were parasitized by the co-occurrence of
the mites Gigantolaelaps wolffsohoni, Mysolaelaps spp., Laelaps paulistanensis and Laelaps manguinhosi. Concerning
Mysolaelaps species, a replacement of parvispinosus by microspinosus was observed from north to south gradient. Necromys
lasiurus was associated with the mite Androlaelaps rotundus in every locality. Every remaining akodontine was parasitized by a
different undescribed species of Androlaelaps closely related to A. rotundus. Androlaelpas fahrenholzi, a cosmopolitan composite
species, was recorded for every host species and locality. Differences in P and MA between fleas and mites may be related to
characteristics of every area. Comparatively, arid regions such as Patagonia and Chaco Seco, higher P and MA were observed
in fleas; and species of Craneopsyllinae (Stephanocircidae) and Parapsyllinae (Rhopalopsyllidae) were dominant. All host-
parasite associations recorded are in accordance with preliminary results along the geographical range of the rodents.

BIODIVERSITY OF NEOTROPICAL BAT FLIES: PATTERNS AND PROSPECTS

Carl Dick., Graciolli, Gustavo, and Guerrero, Ricardo
Field Museum of Natural History, USA

Bat flies (Diptera: Streblidae and Nycteribiidae) are highly specialized ectoparasites that infest representatives of all 9 New
World bat families. They are obligate blood-feeders, usually host-specific, and the reproductive cycle includes an off-host pupal
stage. Parasitic adaptations include the reproductive strategy, reduction/loss of eyes and wings, elongation of legs, flattening of
bodies, and development of holdfast structures. Meanwhile, bats constitute a single, extensive radiation of evolutionary lineages,
highly variable in size, trophic strategies, roosting structures, colonial attributes, and social behaviors. The bat-bat fly system
can inform many contemporary questions in ecology and evolution. This talk provides an overview of the taxonomy and host
associations of Neotropical bat flies, and our understanding of the richness and diversity of the group. Distributional patterns are
discussed, and placed in the context of the potential for undiscovered bat fly diversity and the problem of cryptic species. Bat
flies comprise 505 described species, about 45% the number of described bat species. The Nycteribiidae comprise 12 genera
and 275 species and are richest in the eastern hemisphere; 2 genera and 57 species infest American bats (Vespertilionidae,
Thyropteridae, and Phyllostomidae). Basilia, the richest genus, comprises 53 species in five species-groups. Two groups are
primarily Nearctic, two primarily Neotropical, and one widespread. New World nycteribiids range from Chile, Argentina, and
Uruguay to Canada. The Streblidae comprise 33 genera and 230 species, about 65.5% the number of described New World bat
species. They are richest in the western tropics; 26 genera and 158 species infest representatives of 8 of the 9 American bat
families. New World streblids range from Chile, Argentina, and Uruguay to the USA. An estimated 50 new species of Streblidae
are known yet undescribed, and although far less studied, we know of at least 15 undescribed Nycteribiidae.
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EVOLUTIONARY ANALYSIS OF THE NEOTROPICAL ECTOPARASITIC
BAT FLIES (STREBLIDAE)

Katharina Dittmar de la Cruz, Carl W. Dick, Matthew Gruwell, and Bruce D. Patterson
SUNY Buffalo, Department of Biological Sciences

Bat flies are obligate bloodsucking parasites of bats. They belong to a group of Diptera that are characterized by varying
degrees of eye, and wing reduction, a highly modified dipteran bauplan, and viviparity. Taxonomically, they are currently placed
in two families, the Nycteribiidae, and the Streblidae, although the monophyly of these groups has been challenged. The latter
group has a high biodiversity in the Neotropics. Here, | explore for the first time the phylogenetic relationships of a majority of the
neotropical genera, using molecular and morphological data. Specifically, | will speak about the evolutionary trajectory of convergent
morphological features in the context of phylogenetic evidence. Furthermore, the evolutionary succession of ecological niche
partitioning on bats will be elucidated.

CARNIVOROUS MAMMALS OF SOUTH AMERICA:
EVOLUTION AND ECOLOGY

Conveners: Analia Forasiepi; Francisco Juan Prevosti; Lars Werdelin

PHYLOGEOGRAPHY, POPULATION GENETICS AND MOLECULAR
ECOLOGY OF NEOTROPICAL CARNIVORES

Eduardo Eizirik
Faculdade de Biociéncias — PUCRS. Av. Ipiranga, 6681, prédio 12, Porto Alegre, RS 90619-900, Brazil.
<eduardo.eizirik@pucrs.br>

The Neotropical region harbors a diverse extant fauna of placental carnivores (order Carnivora), whose current genetic diversity
harbors a rich record of the evolutionary history of these species in the region. In this talk | will review current work on the
phylogeographic patterns observed in multiple Neotropical camivores, and how their comparison may shed light onto the
evolution of this ecological community, as well as allow inferences on relevant life history traits of each of the investigated
species. | will also discuss examples of in-depth analyses at a regional or local level, which reveal processes of population
isolation at different time frames, and in some cases allow inferences on spatial structure and social interactions among individuals.
Finally, the talk will also show cases where molecular tools can be used to infer additional biological aspects of natural populations,
such as the use of non-invasive sampling to identify species, individuals and coloration phenotypes relevant for ecological
investigations of carnivores in the Neotropics.

MULTILOCUS DNA PHYLOGENY OF MUSTELIDAE AND THE ANCESTRY
OF SOUTH AMERICAN SPECIES

Mieczyslaw Wolsan and Jun Sato
Museum and Institute of Zoology; Polish Academy of Sciences; Wilcza 64; 00-679 Warszawa, Poland.
<wolsan@miiz.waw.pl>

With 58 living species in 22 genera currently recognized (11 species in six genera are found in South America), the crown clade
of weasels, polecats, minks, otters, martens, badgers, and allies (Mustelidae) is the most genus- and species-rich family in the
placental mammalian order Carnivora. We present a complete genus-level and nearly complete species-level phylogeny of the
extant Mustelidae inferred from parsimony and Bayesian analyses of a supermatrix with sequence data representing 29 segments
of nuclear DNA and almost complete mitochondrial genome (altogether more than 32,000 base pairs). The phylogeny shows six
major crown clades (which we refer to as the subfamilies of Mustelinae, Lutrinae, Ictonychinae, Helictidinae, Guloninae, and
Melinae) and two separate lineages (which we treat as parts of the subfamilial total clades Mellivorinae and Taxidiinae). The
South American species are contained in Mustelinae, Lutrinae, Ictonychinae, and Guloninae. Biogeographic evidence from
fossil and contemporary mustelids point to Asia as the center of origin and evolutionary diversification of the family, with migrations
on multiple occasions to Europe, Africa, North America, and from North to South America. Bayesian relaxed molecular-clock
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analysis using combined information from five nuclear genes of mustelids and other carnivorans estimated the emergence of
Mustelidae at 16.3 million years ago near the end of the Early Miocene and also indicated two periods of increased phylogenetic
diversification: first within a late Middle to early Late Miocene interval when the stem lineages of all crown-clade subfamilies
diverged, and second during a later Late Miocene to Middle Pleistocene interval when the present-day diversity of mustelid
genera and species arose. A combination of prior and our molecular estimates of divergence times suggest that the Late
Miocene to Middle Pleistocene interval was also the time when lineages leading to the South American mustelid clades and
species originated.

THE FOSSIL RECORD OF THE PROCYONIDAE. CAN THE CONFLICT BETWEEN
MOLECULES AND MORPHOLOGY BE RESOLVED?

Jon Baskin
Department of Biological and Health Sciences, Texas A&M University-Kingsville, Texas, USA. <kfjab02 @tamuk.edu>

The Procyonidae have been present in North America since the early Miocene (18 Ma). Although scarce in the fossil record,
they are represented there by 10 genera. The living genera Bassariscus (ringtails), Procyon (raccoons) and Nasua (coatis) are
first known from North America at 15 Ma, 6 Ma, and 5 Ma respectively. Cyonasua, the earliest South American procyonid,
appeared ca 8 Ma and gave rise to an endemic late Miocene to early Pleistocene radiation, including the bear-sized Chapalmalania.
In South America, the only living procyonids with a fossil record are Nasua and Procyon, which occur in the late Pleistocene
(Nasua may occur in the early Pleistocene of Bolivia). Bassariscus is known only from North and Central America. Comparative
anatomy indicates that Procyon and Nasua are sister taxa. The North American late Clarendonian to early Hemphillian (9-7 Ma)
Paranasua is ancestral to both Procyon and Nasua, which first appear in the late Hemphillian. There is strong molecular
evidence that Bassariscus is the sister taxon of Procyon, and that Nasua is that of Bassaricyon. The molecular clock places the
divergence of these two groups at 18-20 Ma. Bassariscus is dentally the most primitive procyonid. Two Miocene genera appear
to be more closely related to Potos and Bassaricyon, although putative relationships among the four may be caused by dental
simplification related to frugivory. Although dental similarities between Potos and Bassaricyon could be convergences, there are
no dental synapomorphies uniting Bassaricyon with Nasua or Bassariscus with Procyon. The lineage from Probassariscus to
Procyon and Nasua includes 10 dental synapomorphies not present in Bassaricyon or Bassariscus. An early Miocene divergence
of Procyon and Nasua would mean that the highly derived dentitions of both Procyon and Nasua are the result of homoplasy,
which has been shown in other families of carnivorans.

ANCIENT DNA STUDIES OF SOUTH AMERICAN MEGAFAUNA

Alan Cooper
Australian Centre for Ancient DNA. Darling Building, University of Adelaide North Terrace Campus, South Australia
5005, Australia. <alan.cooper@adelaide.edu.au>

Genetic information recovered from ancient teeth and bones provides a unique means to record evolutionary processes in real
time, and re-assess morphological taxonomic classifications of extinct taxa. By accessing DNA from large numbers of dated
individuals, it is also possible to examine the timing and effects of population colonisations, extinctions, and bottlenecks in
Quaternary populations. In South America, we have analysed mitochondrial DNA from ancient canids, felids, equids, ursids,
and camelids and reconstructed both phylogenetic and population genetic relationships. Studies of molecular evolutionary
rates using ancient DNA also confirm that the molecular clock has particular problems when used to date the recent past, and
potentially gives misleadingly old results about the timing of Quaternary events, including issues in biological conservation,
biogeography, domestication, and human evolution.

SABER-TOOTH THYLACOSMILIDAE (MAMMALIA, METATHERIA,
SPARASSODONTA): AREVIEW OF DIVERSITY AND RELATIONSHIPS.

Analia Forasiepi
Departamento de Paleontologia, Museo de Historia Natural de San Rafael, San Rafael, Mendoza, Argentina.
CONICET. <borhyaena@hotmail.com>

Thylacosmilids (Mammalia, Metatheria, Sparassodonta) were one of the most bizarre native predators from the Tertiary of
South America. The external appearance of the skull evidences anatomical resemblances with the saber-tooth felids (Eutheria,
Felidae, Machairodontinae), mostly based on the acquisition of large hypertrophied upper canines. The family Thylacosmilidae
was originally defined to include the genus Thylacosmilus, which currently comprises a unique species: T. atrox (=Achlysictis
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lelongi) from the late Miocene- middle Pliocene (Huayquerian, Montehermosan, and Chapadmalalan) of Argentina and possibly
the late Miocene (Huayquerian) of Uruguay. A second species, Anachlysictis gracilis, from the middle Miocene (Laventan) of
Colombia was later described, with more generalized morphology with regard to Thylacosmilus. In addition to these two species,
there are other materials tentatively assigned to Thylacosmilidae, such as a fragmentary specimen from the middle Miocene of
Colombia and a single tooth from the early Miocene (Colhuehuapian) of Patagonia. Based on the latter, the time span for the
group ranges from early Miocene to middle Pliocene (Colhuehuapian to Chapdmalalan ages). A new material that corresponds
to a fragmentary skull from the middle Miocene (Colloncuran) of Patagonia is currently under study, and represents a new
genus and species. The features on the dentition suggest that this new Patagonian taxon was probably closer to Thylacosmilus
than Anachlysictis. Thylacosmilids were classically related to proborhyaenids, but the monophyletic nature of the latter is currently
under debate. Instead and based on a recent analysis, thylacosmilids may represent the sister taxon of early Miocene borhyaenids
(i.e., Borhyaena and Arctodictis) and a late Oligocene proborhyaenid (i.e., Paraborhyaena). Considering the known data from
the fossil record, and if this hypothesis of relationships is correct, there is a ghost linage of more than five million years for the
family Thylacosmilidae.

RADIATION, INVASION, REPLACEMENT: CARNIVORE EVOLUTION
IN SOUTH AMERICA AND AFRICA COMPARED

Lars Werdelin
Department of Palaeozoology, Swedish Museum of Natural History, Box 50007, SE-104 05 Stockholm, Sweden.
<werdelin@nrm.se>

Data on the Cenozoic fossil record of Creodonta and Carnivora in Africa and Sparassodonta and Carnivora in South America
were compiled and diversity patterns between groups and continents compared. In South America, Sparassodonta appear in
the Tiupampan LMA (64.5-64 Ma; early Danian Stage) and reach their peak diversity in the Santacrucian LMA (17.5-16.3 Ma;
late Burdigalian Stage). Their LAD is in the Chapadmalalan LMA (5-3.3 Ma; Zanclean and early Piacenzian Stages). Carnivora
appear in the Hyauquerian LMA (8.6-6 Ma; Tortonian-Messinian Stages). The overlap is thus ca 5 Ma. Though the data are poor
it seems clear that as soon as Carnivora were represented by more than a handful of taxa, i.e. around the time of the Great
Interchange, the Sparassodonta rapidly became extinct. In Africa, Creodonta appear in the Thanetian Stage (58.7-55.8 Ma) and
reach their peak (apparent) diversity in the Burdigalian-Langhian (20.4-13.8 Ma). Their LAD is in the Serravallian (13.6-11.6
Ma). Carnivora appear in the Burdigalian (20.4-16.0 Ma). The time of overlap is here ca. 9 Ma. Despite a rapid increase in
carnivoran diversity, creodonts were only slightly affected. Looking in greater detail, the first carnivoran immigrants to Africa,
and the first major radiation of carnivorans, is, with some exceptions, of small taxa (< ca. 5 kg). In the Burdigalian, there were a
number of small creodonts. From the Langhian to the Serravallian, the remaining creodonts became on average larger through
selective extinction of the smaller forms. Thus, it appears that creodonts could compete successfully with carnivorans in niches
for large carnivores while among smaller taxa camivorans were competitively superior. This does not seem to be the case with
sparassodonts and their extinction was relatively more abrupt when carnivoran diversity increased significantly.

SPARASSODONTA VS. CARNIVORA: ECOLOGICAL RELATIONSHIPS BETWEEN
CARNIVOROUS MAMMALS IN SOUTH AMERICA

Francisco J. Prevosti, Analia Forasiepi, Leopoldo Soibelzon, and Natalia Zimicz.
*Division Mastozoologia, Museo Argentino de Ciencias Naturales ‘Bernardino Rivadavia-CONICET, Av. Angel Ga-
llardo 470, C1405DJR, Buenos Aires, Argentina. <protocyon@hotmail.com>, <protcyon@fcnym.unlp.edu.ar>

South America was isolated from other continents during most of the Tertiary, developing a very particular mammalian fauna. In
contrast to other continents, the carnivore adaptative zone was filled by crocodiles (Sebecidae), large snakes (Madtsoiidae),
large birds (Phorusrhacidae), and metatherian mammals (Sparassodonta). Sparassodonta was diverse during the Tertiary and
comprised a broad range of sizes (? 2-50 kg). This diversity decreased towards the late Miocene (Huayquerian) and the group
became extinct at the middle Pliocene (? 3 Ma, Chapadmalalan). Several authors have suggested that the cause of this decline
and extinction was the ingression of placental Carnivores to South America (about 6-7 Ma ago), because they putatively competed
with the Sparassodonta. This hypothesis was criticized in recent years. With the intention of testing the hypothesis of «competitive
displacement», we review the fossil record of South American Sparassodonta and Carnivora, collect data about diversity, first
and last appearances, and estimate size and diet of the involved taxa. The diversity of Sparassodonta is low relative to that of
Carnivora all along the Tertiary. The highest number is found in the early Miocene (Santacrucian), with more than 10 species.
The fossil record shows overlap of groups during the late Miocene-middle Pliocene, and the Sparassodonta’s richness curve
declines since the first record of the Carnivora during the Huayquerian. Despite this overlap, carnivores were represented by 4
or less species during the late Miocene-Pliocene, and their diversity reached values of about 20 species only in the early
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Pleistocene (Ensenadan). Moreover, Carnivora was first represented by small-sized, omnivore species, with large omnivores
first appearing in the Chapadmalalan. During this period, Sparassodonta was represented by large and small hypercarnivores
and a single large mesocamivore species. These data suggest that factors other than competitive displacement may have
caused the extinction of the Sparassodonta.

POSTCRANIAL ANATOMY, FUNCTIONAL SIGNIFICANCE AND PALEOBIOLOGY
OF A HIGHLY PREDACEOUS PALEOGENE SPARASSODONTA (MAMMALIA,
METATHERIA) FROM NORTHWESTERN ARGENTINA

Judith Babot and Christine Argot
Fundacion Miguel Lillo, Miguel Lillo 205, 4000, Tucuman, Argentina. <jubabot@ gmail.com>

We present a functional analysis of the postcranial skeleton of Callistoe vincei (Mammalia, Sparassodonta, Borhyaenoidea), a
very well-preserved predaceous metatherian from the Eocene of Northwestern Argentina. Callistoe is the only nearly complete
Sparassodonta ever known coming from Paleogene outcrops of South America. The most outstanding feature of the axial
skeleton is the presence of unusual transverse processes of the cervical vertebrae which suggest additional lateral attachments
of the flexors of the neck. The anticlinal vertebra is a posterior thoracic, and the lumbar area is short and more mobile sagitally
than laterally. Several features of the forelimb are compatible with primary terrestrial habits: absence of clavicle, shape of the
shoulder and elbow joints suggesting movements restricted to near parasagittal flexion/extension, straight ulna with strong
olecranon, non medially prominent entepicondyle and ovoid radial head. The capitulo-radial articulation is characterized by an
accessory lateral facet on the radius indicating movements of extreme flexion of the forearm. The pollex is not reduced and,
once articulated, stood slightly oblique to the rest of the hand. The shape of the anterior ungual phalanges suggests long claws,
similar to those of some extant digging taxa. The morphology of the knee joint is indicative of a more parasagittal than abducted
crus, which together with the astragalus shape are consistent with parasagittal flexion-extension. The hind foot is characterized
by the slenderness of the first and fifth digits. Although weak, the hallux is present, divergent to the rest of the foot like the pollex.
The claws were reduced in comparison to the hand. The morphology of the fore and hindlimb indicate that Callistoe was not a
cursorial animal. According to the fossil record known so far Callistoe was the largest mammalian predator of its time, and likely
preys included turtles and small to medium-sized mammals.

THE ROLE OF ALLOMETRIC SHAPE CHANGES IN CANIDAE SKULL EVOLUTION

Guilherme Garcia, Fabio A. Machado and Erika Hingst-Zaher
Museu de Zoologia da USP. Av. Nazaré, 481, Ipiranga, S&o Paulo, SP, Brasil. <wgar@usp.br>

Body size is an important factor in Carnivore biology, establishing energetic demands and influencing prey size and foraging
area. Authors have considered size as one of Schluter’s (1996) lines of least evolutionary resistance in mammalian evolution,
especially when cranial shape is evaluated. Therefore, it is expected that size plays an important role in the evolution within
each Carnivore clade. Here, we evaluate the role of allometric shape change in canid cranial evolution, with emphasis in the
emergence of hypercarnivory within the clade. We used landmark data to represent cranial shape across 11 extant and 4 extinct
Canidae genera, all represented in a recent phylogeny (Prevosti, in prep). Landmark data was translated into the CAC/RSC
shape space described by Mitteroecker et al. (2004). Ancestral states of scores in these components were reconstructed using
weighted squared parsimony; the phylogeny was then mapped into the CAC/RSC space and vectors depicting steps along the
phylogeny were calculated. Pearson’s correlation of each one of these vectors with the CAC and the first RSC were compared
against a null distribution of correlations. Only the basal dichotomy between the Vulpinae and the rest of Canidae is significantly
aligned to the CAC, and the dichotomy between Chrysocyon and the clade formed by Speothos and the South American fossil
hypercarnivores is significantly aligned with the first RSC. Therefore, size evolution alone cannot explain the ocupation of the
hypercarnivore adaptative zone within the Canidae family, especially within the Speothos/Chrysocyon clade. The mechanics of
meat processing are independent of skull size, and non-allometric evolution is the mechanism responsible for the occupation of
the hypercarnivore adapative zone by canids.

INFERRING PALEOECOLOGY OF EXTINCT TREMARCTINE BEARS
IN THE AMERICAS VIA GEOMETRIC MORPHOMETRICS.

Borja Figueirido and Leopoldo H. Soibelzon
Departamento Cientifico Paleontologia de Vertebrados, Museo de La Plata. Paseo del Bosque, (1900), La Plata,
Buenos Aires, Argentina. <Isoibelzon@fcnym.unlp.edu.ar>
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CAMERA TRAPS AND MAMMAL POPULATION DYNAMICS:
ADVANCES IN ESTIMATION AND MODELING TECHNIQUES

Convener: Allan F. O’Connell, Jr.

HABITAT PREDICTORS, PREDATOR/PREY ACTIVITY LEVELS, AND OVERLAP
INDICES FOR CO-OCCURING FELIDS ACROSS STUDY SITES

Miranda L. Davis and Marcella J. Kelly
Virginia Tech

We surveyed 3 broadleaf and 1 pine forest site in Belize Central America, using 29-47 remote camera stations per site comprising
a total 8515 trap nights. We collected habitat data though manual habitat sampling within a 200m radius of each trap site and
through extraction of habitat variables from available GIS layers. We compared habitat variables and trap success rates of
other predators/prey at camera sites with felids (jaguar, puma, and ocelot) present to those without felids through Student’s t-
tests and ANOVA. Where possible we use zero-inflated negative binomial regression and AIC model selection to build predicitve
models of felid trap success based on habitat features and predator/prey trapping rates. We estimated densities for felids using
standard mark-recpature techniques and we used Sorensons and Piankas indicies of similarity and overlap to compare patterns
of felid co-occurance. We found few habitat varibles differed between felid present and absent sites and that prey species and
other predators influenced felid presence and trap success across sites. Ocelots and jaguars showed particularly strong
association with large avian prey while pumas appeared to be influenced by medium sized mammal prey. Population densities
for jaguars and ocelots were substantially higher in the broadleaf versus the pine forest sites and these two felid densities were
not negatively related as suggested by the mesopredator release hypothesis. The best model of ocelot trap success included
jaguar trap success. In addition, overlap indicies suggest that ocelots and jaguars overlap more than ocelots and pumas while
results for jaguars and pumas were equivocal. Puma may compete more with ocelots resulting in some noted spatial separation
which could imply that mesopredator release operates on multiple levels, but overlap between pumas and jaguars was relatively
high and it does not appear that such an effect plays a strong role.

CAMERA TRAPS AND MARK-RESIGHT SAMPLING OF A COASTAL RACCOON
(PROCYON LOTOR) POPULATION: EVALUATING ESTIMATES OF ABUNDANCE,
DENSITY, SURVIVAL, AND SOURCES OF BIAS

Arielle H. Waldstein, Theodore R. Simons, Allan F. O’Connell, Jr., and Kenneth H. Pollock
North Carolina State University USGS Cooperative Research Unit Department of Biology Box 7617 Raleigh, NC
27695

Camera traps are used to remotely sample animal populations and make inferences about a variety of population attributes.
We used camera traps to re-sight artificially marked raccoons (Procyon lotor) on a (~5400 hectare) barrier island off the coast
of North Carolina. We captured 131 animals and marked them with large numeric tags attached to a neck collar. We also
established a transect of camera traps covering the entire island and collected photographic recaptures (~5000 trap nights)
between May 2007 and August 2008. We then applied Lincoln Peterson and Cormack-Jolly-Seber models to the resight data to
estimate raccoon survival and abundance on the island. We simultaneously used radio telemetry information from a subset of
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44 radio collared animals to assess capture heterogeneity and the accuracy of our survival and abundance estimates. Although
we assumed equal probability of capture in our initial estimates, we found that only 52% of animals known to be alive during the
study were re-sighted by our camera-traps. Factors such as camera placement, variations in the home range of individual
animals, habitat, and trap response, especially when cameras were baited, contributed to bias in our estimates. These findings
suggest that investigators use caution in making assumptions about the probability of detection with camera traps, home range
size, and in the application of camera trap data to estimates of survival, abundance and density.

CAMERA TRAPPING JAGUARS PANTHERA ONCA
TO ESTIMATE POPULATION DENSITY

Andrew Noss, Leonardo Maffei, Scott C. Silver, and Marcella J. Kelly
Wildlife Conservation Society-Ecuador, Av. Eloy Alfaro N37-224 y Coremo, Quito, Ecuador

Since camera traps were first used to estimate the density of tiger (Panthera tigris) populations in India, in the Neotropics
jaguars (Panthera onca) have probably received the most attention. To date, at least 83 different camera trapping efforts have
been carried out to survey jaguars, in 14 countries from the United States to Argentina. Most of them were conducted inside
designated Jaguar Conservation Units, covering national parks, biosphere reserves, state or provincial parks, private reserves,
wildlife sanctuaries or management areas, indigenous territories, cattle ranches, forestry reserves or concessions, and private
conservation concessions. Surveys are based upon the standard procedures used in mark and recapture sampling of closed
populations using cameras in place of live traps, and using the natural markings of the jaguar to recognize individuals and
«recaptures» in photographs. The classical but problematic way to estimate the sampling area is to calculate the mean maximum
distance moved (MMDM, as a proxy for home range diameter), divide by two (radius) and apply this as a buffer around the
camera traps. Both the camera trap polygons and the effective survey area (including a 2aMMDM buffer around the camera
traps) vary considerably across surveys, from 24-555 km2 to 54-938 km? respectively. In the case of private reserves, cattle
ranches, and relatively small reserves, the cameras can be distributed across 30-100% of the land use unit. But in vast national
parks, camera may cover barely 1% of the park’s land area. Density estimations also varied considerably across study areas:
from 0 to > 11 individuals/100 km2. Sex ratios vary across camera trap surveys, but most studies have recorded more males
than females. Camera trap photos suggest that jaguars can be active at any time of day, but are principally crepuscular-
nocturnal in their habits.

SPATIALLY-EXPLICITY HIERARCHICAL MODELING
FOR CAMERA TRAPPING STUDIES

Beth Gardner and J. Andrew Royle
U.S.G.S. Patuxent Wildlife Research Center, Laurel, MD 20708

Studies using camera trapping, DNA sampling, or other techniques based on a spatial array of devices produce encounter
histories for individuals, and also yield auxiliary spatial information from the location of capture of each individual. Due to the
movement of individuals on and off the trapping array during sampling, the effective trapping area is unknown, and so obtaining
unbiased estimates of density has proved difficult. We propose a hierarchical spatial capture-recapture model which contains
explicit models for the spatial point process governing the distribution of individuals and their exposure to (via movement) and
detection by traps. Detection probability is modeled as a function of each individual’s distance to the trap. In addition to accounting
for geographically open populations, we will also present a model for demographically open populations. This extension provides
not only estimates of density, but also vital rates of the population (i.e., survival and recruitment). We adopt a Bayesian framework
for inference under this model using the method of data augmentation which is fully implemented in the software program
WinBUGS. The Bayesian framework is particularly useful when analyzing data from studies of rare and elusive species which
often results in small datasets for which conventional asymptotic inference methods based on likelihood are invalid. In addition
to presenting the model description, we will provide applications for both the closed and open population models.
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ESTIMATING ANIMAL DENSITY FROM PHOTO RATES AND ANIMAL MOVEMENT
SPEEDS RECORDED IN CAMERA TRAP VIDEOS

Roland Kays, Bart Kranstauber, Patrick A. Jansen, Zhihai He, Zhongna Zhou, Chris Carbone, Marcus
Rowcliffe.

New York State Museum, 3140 CEC, Albany, NY and the Smithsonian Tropical Research Institute, Republic of
Panama

The Gas Model suggests camera trap photo rates will be a function of animal density and movement rate, and would allow
density estimation for species without unique pelage patterns. However movement rate data are rarely available to parameterize
this model. We show how camera trap videos can be used to estimate movement rates, and thus produce density estimates for
a mammal community. These data come from camera traps at 789 sites on Barro Colorado Island, Panama. Cameras were
moved to a new location every 8 days over one year and recorded 17266 animal detections. We quantified the instantaneous
speed of 1388 animals recorded moving in videos by physically measuring their movement paths, using vegetation and rocks as
landmarks. We also automated this process with an image analysis that replicates our field measurements with high precision.
We fit a circular function to daily activity data to calculate the proportion of the day spent moving. Together, these estimates of
speed and proportion of the day active can calculate the daily distance moved, which is then used to calibrate Gas Model
estimates of animal density. We will present these estimates for 12 tropical mammal species and compare them with transect
survey estimates.

MULTI-SCALE OCCUPANCY ESTIMATION AND MODELLING USING MULTIPLE
DETECTION METHODS (THAT INCLUDE CAMERA TRAPS)

James D. Nichols, Larissa L. Bailey, Allan F. O’Connell, Jr., Neil W. Talancy, James W. Hines, Andrew T.
Gilbert, and Elizabeth M. Annand
U. S. Geological Survey, Patuxent Wildlife Research Center, 10300 Baltimore Ave., Beltsville, MD 20705, USA

Occupancy estimation and modeling based on detection-nondetection data provide an effective way of exploring change in a
species distribution across time and space in cases where the species is not always detected with certainty. The modeling
approach presented here makes efficient use of detections from multiple methods to estimate occupancy probabilities at two
spatial scales and to compare detection probabilities associated with different detection methods. We used trapping arrays that
included camera traps, hair traps and covered track plates to sample a variety of camivores and apply the models to data
collected on striped skunks (Mephitis mephitis) to demonstrate their use. Our models permit simultaneous use of data from all
methods for inference about method-specific detection probabilities. The approach permits estimation of occupancy at 2 spatial
scales: the larger scale corresponding to species use of a sample unit, whereas the smaller scale corresponds to presence of
the species at the local sample station or site. Large-scale occupancy estimates were consistent between two sampling seasons.
Small-scale occupancy probabilities were slightly lower in the late winter/spring when skunks tend to conserve energy and
movements are limited to males in search of females for breeding. There was strong evidence of method-specific detection
probabilities. Increasingly, many studies are utilizing multiple detection methods at sampling locations. The models can be
viewed as another variation of Pollock’s robust design and may be applicable to a wide variety of scenarios where species occur
in an area but are not always near the sampled locations.

SMALL CARNIVORE STUDY WITH CAMERA TRAPS ACROSS AN ECOLOGICAL
GRADIENT IN THE BOLIVIAN CHACO

Leonardo Maffei and Andrew Noss
Wildlife Conservation Society

We studied small camivores over a three-year period in three research camps with different precipitation levels and vegetation.
We set between 20 and 34 pairs of camera traps trying to cover at least 50 km? at each site in order to estimate jaguar
population density. Cameras were set along roads and trails opened for that objective (which were similar in all sites to avoid
differences in capture probability). Animals were recorded 24 hours/day and we registered nine species of small carnivores, but
we focused this study only on cats and foxes that are the most photographed. The other species (procyonids and mustelids) are
rarely seen and captured with camera traps, so we obtained few photographs of these species. We found that ocelots (Leopardus
pardalis) and black-footed foxes (Cerdocyon thous) are more common in wetter areas and become scarce in dryer areas,
whereas in the latter areas Geoffroy’s cats (Leopardus geoffroyi) and pampas fox (Pseudalopex gymnocercus) become more
abundant. Differences could be due to habitat type (vegetation and structure) and more importantly precipitation.
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INNOVATIVE PRACTICES
IN MAMMALOGY EDUCATION

Convener: Sam Zeveloff

EVERY SEMESTER IS A NEW EXPERIMENT: APPLYING THE SCIENTFIC METHOD
TO TEACHING MAMMALOGY

Christopher J. Yahnke
University of Wisconsin - Stevens Point

The transition from graduate school to teaching a mammalogy course can be as dramatic as the transition from summer in
central Wisconsin to winter in central Argentina. In graduate school, life is focused on research. Some graduate students may
teach introductory biology labs or even mammalogy labs, but few teach an entire mammalogy course. Teaching involves
learning a new language. Some terms like learning objectives and assessment pertain directly to the course whereas others like
guided inquiry, backwards design, and scaffolding pertain more broadly to the Scholarship of Teaching and Learning (SoTL).
This new language can make eyes glaze over until you realize that all of this is simply applying the scientific method to teaching
mammalogy. Like good science, a good mammalogy course begins with curiosity and observation. Course objectives are
testable hypotheses, what you do in the course correspond to methods, how you assess the course correspond to results, and
how closely the objectives are met corresponds to the discussion and the basis for new observations. What you do in a
mammalogy course and how you assess the course is ultimately guided by hypotheses (i.e. learning objectives). This approach
to course design leads to a more dynamic course and the flexibility to try new things. Ultimately, | would like to see mammal
societies dedicate a best practices in teaching series in professional journals in much the same way the Ecological Society of
America does with its Pathways to Scientific Teaching series in Frontiers in Ecology. This would be a way for those teaching
mammalogy to share ideas specific to the discipline, and papers submitted for this series would be peer reviewed and could be
used for tenure and promotion. It would also send a message to graduate students that we value teaching as much as we value
research.

TEACHING MAMMALOGY WITH LIMITED RESOURCES:
LABORATORY STRATEGIES

Marina Silva
University of Prince Edward Island — Canada

MAMMALOGY AT A RURAL TIER 4 INSTITUTION:
TAKING ADVANTAGE OF TECHNOLOGY

Jon A. Baskin
Texas A&M University — Kingsville

TAMUK, in rural South Texas, has about 5,000 students. It has been an essentially open enrollment institution, where faculty
have a 12 hour/semester teaching load. Almost all the students in Mammalogy are wildlife majors (it is a required course),
whose most frequent career goal is to manage a hunting lease. In the 14 years | have been teaching it, | have tried to alter the
lectures to make them more relevant to them (by increasing the conservation biology component) without diminishing my
expectations of what | require them to learn. The application of technology (i.e., PowerPoint and the internet) has many positive
advantages. Incorporating short videos has been well received. The class website has links to other sites (The University of
Michigan’s Animal Diversity Web is my favorite), lecture outlines, copies of old exams, lab handouts, etc. A continuing significant
problem is getting more students to take better notes during lecture. | have greatly benefitted from access to other websites, and
while | do not place complete PowerPoints online, | have made them available to instructors who have contacted me. The
practice of password protecting class websites is a trend | find bothersome.
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CIVIC ENGAGEMENT EXERCISES FOR MAMMALOGY TERM PROJECTS

Sam Zeveloff
Weber State University

In this presentation, | discuss the value of using a civic engagement exercise for an extensive project in a mammalogy course.
Such an exercise is valuable as many individuals are uncertain about how to participate in civic matters. For many, becoming
engaged in issues pertaining to the management of natural resources appears to be particularly vexing. In this exercise,
students are required to conduct an in-depth investigation of a mammalian conservation issue. This typically involves a subject
of concem in a regional, state, or federally protected area. As an example, say a student decides to examine the conservation
of the wolf in Yellowstone National Park and the surrounding area. After considering its history and its translocation there, the
student must also become knowledgeable about its management by the federal government and those of the nearby states.
They also gain familiarity with the various biological, political, and cultural issues pertinent to its conservation. Their investigations
often involve communication with the principals affecting management decisions (e.g., biologists, politicians, and in this case,
ranchers). Ultimately, the students are required to develop an informed opinion and provide input to a government agency or
official that has a role in a species’ management. Finally, they give presentations to their classmates on their projects, examples
of which are provided herein.

ACTIVE EXPLORATION OF MAMMALIAN DIVERSITY WITH ONLINE TOOLS
AND DATA: EXPANDING OPPORTUNITIES FOR ACTIVE LEARNING THROUGH
THE ANIMAL DIVERSITY WEB

Phil Myers, Roger Espinosa, Tanya Dewey, Tricia Jones, and George Hammond
University of Michigan

In the Exploring Natural History project, the Animal Diversity Web (ADW) at the University of Michigan Museum of Zoology uses
its structured database to develop powerful interactive tools for querying natural history data. With over 3,000 species accounts,
18,000 media files, and serving 5 million pages to half a million users a month, the ADW is one of the largest natural history
databases online. Mammal content is the greatest strength of the ADW, with more than 1600 taxon accounts, representing
almost 30% of all mammal species. The database includes 6300 live animal and 2500 specimen images that can also be
included in queries to explore morphologies and behaviors. Although ADW accounts appear as narrative text online, the underlying
data are highly structured, creating a unique opportunity to explore natural history patterns in animal taxa. The ADW team
created an advanced search tool that allows users to combine text, keywords, and data field content in their searches. This tool
is integrated with online course workspaces where students can save, modify, and report the results of their searches, and
discuss what they mean (http://animaldiversity.org/q). The search tool also permits queries of specimen images and customizing
the output for comparing important morphological and dental features. The utility of the search tool and associated course
workspaces was tested at six undergraduate institutions representing a variety of biology courses and institutions, from small
teaching colleges to research universities. Results suggest wide applicability of this tool to organismal biology courses. Enabling
active student investigation into natural history patterns can enhance student-learning experiences, especially in undergraduate
settings where opportunities for field courses are limited. A brief demonstration of the query tool and workspaces will be given
and the results of our research on the effectiveness of this tool will be reported.
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SCIENCE RESEARCH AS A SOURCE FOR DECISION-
MAKING REGARDING VICUNA CONSERVATION
AND MANAGEMENT

Coveners: Bibiana Vila, Ph.D. & Catherine Sahley, PhD.

DETERMINATION OF SUBESPECIES OF VICUNAS AND THEIR IMPORTANCE
IN CONSERVATION STATUS AND MANAGEMENT DECISIONS

Juan Carlos Marin, Ciara Casey, Miranda Kadwell, Katerine Yaya, Jorge Rodriguez, Domingo Hoces, Juan
Olazabal, Raul Rosadio, Angel Spotorno, Michael Bruford and Jane Wheeler.

Laboratorio de Gendmica y Biodiversidad, Departamento de Ciencias Bésicas, Facultad de Ciencias, Universidad
del Bio-Bio, Casilla 447 Chillan, Chile. <jcmarin @ ubiobio.cl>

The vicufia (Vicugna vicugna Miller, 1924) is a conservation success story, having recovered from near extinction in the 1960’s
to current population levels estimated at 275,000, but lack of information about its demographic history and genetic diversity has
limited both our understanding of its recovery and the development of science-based conservation measures. To examine the
evolutionary and recent demographic history of the vicufia across its current range at the molecular level, and to assess its
genetic variation and population structure, we sequenced mitochondrial DNA from the control region (CR) for 261 individuals
from 29 populations across Peru, Chile and Argentina. Our results suggest that populations currently designated as Vicugna
vicugna vicugna and Vicugna vicugna mensalis comprise separate mitochondrial lineages. The current population distribution
appears to be the result of a recent demographic expansion associated with the last major glacial event of the Pleistocene in the
northern (18 to 22U S) dry Andes 14-12,000 years ago, and the establishment of an extremely arid belt known as the «Dry
Diagonal» to 29U S. Within the Dry Diagonal, small populations of Vicugna vicugna vicugna appear to have survived showing
the genetic signature of demographic isolation, while to the north Vicugna vicugna mensalis populations underwent a rapid
demographic expansion prior to recent anthropogenic impacts. The results from mtDNA analyses support the existence of a
northern and southern vicufia taxa/ESU differing in morphological and genetic traits. Examination of past climatic events
suggests a long geographic separation of these two forms resulting in their contrasting demographic histories. Consequently,
we suggest that these two subspecies should be managed separately to preserve their local adaptations to differing habitats.
On these grounds, we predict that intermediate populations might exhibit lower fitness than those further north and south.
Thanks to MACS, MEL, FONDECYT.

THE UTILIZATION OF VICUNAS SINCE HUMAN OCCUPATION OF THE ANDES:
A ZOOARCHAEOLOGICAL AND HISTORICAL PERSPECTIVE

Hugo D. Yacobaccio
CONICET- Universidad de Buenos Aires-VICAM

The aim in this presentation is to analyze the relationship between people and vicufias since the peopling of the Andes some
11,000 years ago. As with other human/animal interactions, understanding the historical background is not only useful for
increasing our knowledge about the impact of humans on our wildlife resources, but also helpful in formulating guidelines for
future management policies. Since prehistoric times, the use of the vicufia by people has been extensive not only by hunter-
gatherers, but also by pastoralists and agriculturalists who killed vicufias for meat and other by-products (fibre, skins, bones).
During Inca-times vicufias were exploited using chakus or royal hunts; it appears that this form of exploitation had insignificant
impact on the vicufia population. However, the exploitation of vicufias in historical times increased exponentially initiating a path
towards near extinction. During the period 1663-1853 the skins of approximately 1.5 million vicufias were supplied from Buenos
Aires to the European markets. Spanish Colonial documents from mid-16th century onwards shows increased concern about
declining vicuhas population in the Southern Andes
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SOCIAL ORGANIZATION OF THE ANDEAN VICUNA:
UNIQUE, ADAPTATIVE AND REGULATING

William L. Franklin
Professor Emeritus, Dept. Natural Resource Ecology and Management. lowa State University, USA.

The Andean vicufia has one of most unique social organizations among the ungulates of the world. Found in the central Andes
at elevations from 12,000-16,000 ft., this small camelid occupies the alpine-altiplano ecosystem, a high altitude, equatorial
grassland. Populations were socially divided into: Permanent Territorial Family Groups (PTFGs) of one-territorial male, females,
and young <one-year old that occupied scarce but preferred habitat; Marginal Territorial Family Groups (MTFGs) of one territo-
rial male, smaller number of females and young occupying non-preferred habitat; Solo Territorial Males (STMs) of a single adult
male defending a territory but without females; wandering Mobile Family Groups (MFGs) of an adult male with 1-3 yearling
females without a territorial; and nomadic Male Groups (MGs) that were aggregations of non-territorial, non-breeding males.
Population distribution of populations was centered around a mosaic system of resource-defense polygyny in which females
were attracted to food resources within year-round, permanent territories. Each PTFG had a feeding and separate sleeping
territory. Before one year of age, both male and female young (crias) were expelled by the adult male from the territory, and
forced to disperse before the next birth season. Female-family group members were prevented from leaving the group, and
outside, new-adult females were more often than not prevented from entering. Family group size, territory size, and total-forage
production within territories were significantly correlated, suggesting that territorial males were regulating group size in relationship
to available food resources. Because of the annual expulsion of last year’s young and the birth of this year’s young, a marked-
pulsating decrease and increase of local population density occurred.

THE IMPACT OF LIVE CAPTURE ON THE WELFARE OF WILD VICUNAS

Marcoppido, Gisela; Vila, Bibiana
Instituto de Patobiologia-CICVyA, INTA Castelar, Argentina.VICAM <gmarcoppido @cnia.inta.gov.ar>

After decades of protection in Argentina the number of vicufias has increased to the level that fibre can be shorn from live
animals. The International Vicufia Convention (1994) states that the sustainable use of vicufias should be conducted by local
communities. The management of wild vicufias includes a holistic approach taking into account the ecology of the species,
culture of the local communities, and the application of strict animal welfare standards. The current system of capture and
release is patterned after the Inca tradition of vicufia management, with the inclusion of methodologies to minimize injuries and
mortalities. Time of capture, distance and herding time, capture facilities, restraint time, and handling procedures have been
incorporated and improved. We evaluated stress caused by capture as indicated by changes in physiological parameters,
biochemical blood constituents, and animal behaviour.

Several animal welfare recommendations resulted from this study: the duration of the herding and restrain times should be
minimized, the blindfolding of vicufias during handling, and the immediate transfer of young (crias) to a pre-release corral. The
sustainability of wild vicufias management is highly dependent upon the consistent application of these welfare techniques.

IS THERE SPACE FOR VICUNAS? HABITAT OVERLAP AND COMPETITION
BETWEEN VICUNAS AND LIVESTOCK IN LAGUNA BLANCA,
CATAMARCA, ARGENTINA

Borgnia Mariela
VICAM- Department of Basic Sciences, National University of Lujan, cc221(B6700ZBA), Argentina.
<mborgnia@mail.unlu.edu.ar>

Spatial and diet interactions between vicufias (Vicugna vicugna vicugna) and livestock (feral donkeys, cows, sheep and goats)
were studied in Laguna Blanca Biosphere Reserve (Catamarca, Argentina) during 2002 and 2003. Abundance, distribution, and
habitat use of each ungulate species were recorded in a fix wide transect survey, and feces collected for michohistological
analysis of diet. Vicufias had a broader distribution and were generalists in their use of habitat. They mainly used steppes
distant from human settlements and utilized preferred habitat less than expected based upon foraging preference. Livestock
was found grouped in richer areas (wet vegas and salinas) near human settlements where shepherds took them for grazing.
Diet overlap between vicufas and livestock was high, whereas overlap in habitat use was lower. The coexistence of vicufias
and livestock was founded upon the former occupying suboptimal habitat, facilitated by their adaptations for living in deserts
and consuming poor quality forage. Spatial segregation was mainly related to human disturbance associated with pastoral
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activity, and not to a direct effect of livestock interaction with vicufias. Feral donkeys showed an intermediate pattern of habitat
use and diet, and could be potential competitors for vicufias and other livestock. Estimated carrying capacity of the reserve
suggested conditions are adequate for sustaining the current vicufia population, but critical when all ungulates (wild and domestic)
are included. This work suggests a negative impact on native wildlife by introduced exotic livestock to the reserve. Itis one of the
first studies to investigate interactions between the southern subspecies of vicunas and free-ranging, sympatric ungulates in
their puna.

THE EFFECTS OF MANAGEMENT ON WILD VICUNA:
ECOLOGY AND BEHAVIOR AS INDICATORS OF BIOLOGICAL IMPACT

Dr. Yanina Arzamendia
(VICAM-CONICET-Fundandes. San Pedro y San Pablo 692. 4600. San Pablo- Yala, Jujuy, Argentina.
yarzamen@yahoo.com.ar)

To achieve sustainability of vicufias being managed for fibre production through live capture, it is critical to apply methods for
assessing impacts on populations before and during the implementation of such management techniques. Management goals
include the adaptation of procedures minimizing impacts on the species and its habitat, and maximizing the socioeconomic
benefits for local Andean communities.

The response of wild vicufias to the capture and shearing was evaluated by monitoring etho-ecological responses and demographic
parameters before and after the disturbance. Field studies were conducted during spring at Gieneguillas in the Pozuelos Biosphere
Reserve, Jujuy, Argentina, where vicufias were captured, shomn, and returned to the wild. Five fixed-width, line-transect censuses
were carried out from 1999 to 2005, as well as, seasonal etho-ecological studies using scan and focal animal sampling from
2002 to 2005. The effect of capture and shearing was evaluated by physiological, ethological and demographic parameters:
proportion of young born to shorn and unshorn females, mortality rate, and number of vicufias pre- and post-capture. The effect
on behavior was evaluated by comparing captured (n=98) versus non-captured/shom animals (n=100) during the 2 years after
capture.

It was found that negative impacts of capture and shearing can be reduced by decreasing the speed and distance of the chase
and handling time during captivity. No changes were observed in mortality and birth rates, social organization, and habitat
distribution. Subtle and short-term changes, however, were observed in individual movement behavior due to thermal and
behavioral stress. Changes were low-impact because of their short duration and equal magnitude of other changes produced
by stochastic events (such as drought).

A SOCIAL SCIENCE PERSPECTIVE TOWARDS WILDLIFE CONSERVATION
AND MANAGEMENT: WHAT DO ANDEAN VILLAGERS THINK ABOUT VICUNAS?

Wawrzyk Ana Celeste
VICAM: - CONICET- Nacional University of Lujan. <ana_wawrzyk@yahoo.es>

Understanding sociocultural changes that affect society’s perspectives about wildlife is an important aspect of comprehensive,
effective wildlife management. Aleading example is the South American vicuna. In order to accomplish a variety of management
goals, it is essential to understand the attitude of Andean villagers towards vicufias. These goals include, encouragement to
participate in wildlife related activities, reducing conflict among wildlife stakeholders, educating people about management
practices, and to be able to predict emerging issues. The vicufia is a strategic resource for the Andean people for its luxurious
fiber that has high value in the international market. With the recovery of some vicufia populations in the Jujuy province in
Argentina, various Andean communities have requested help to develop management plans to promote the use and conservation
of this species as an alternative source of income for local development. However, not all the communities have the conditions
to implement a vicufia management plan, for example, more than 9 vicufias/ km?, at least two years of scientific basic data on
vicufia density and behavior, and a local community organization based on the participation and mutual cooperation between all
the members of the community. We have studied the perception of Andean people towards wild vicufia in four communities that
have different sociocultural organizations, land property, and density of vicufias. Specific goals were to understand their attitudes,
knowledge and interests towards wild vicufia, and to identify potential sites for future management.
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THE QUALITY OF SUSTAINABLE UTILIZATION OF VICUNAS:
A CRITICAL ANALYSIS OF HOW DECISIONS ARE MADE
FOR ITS CONSERVATION AND MANAGEMENT

Bibiana Vila
VICAM-CONICET-Universidad de Lujan, ruta 5y 7, (6700) Lujan Buenos Aires, Argentina. bibianavila@gmail.com

Although biological sustainability is an assumed condition for sustainable development of wild vicufia populations, the latter is
not guaranteed even with state-of-the-art biological management. There are several environmental aspects to be taken into
account before a management project can reduce epistemic uncertainty and be easily incorporated into locally required
«management plan documents». Data on vicufia densities, social composition, behaviour, and landscape geomorphology are
some of the essential aspects to be incorporated. In addition, community perception about vicuiias and local social groups can
interact for generating a successful management system. Currently, most of the development projects consider that the economic
benefits from the use of wildlife must return or stay within the local community in order to keep «room» for conservation of the
species. In this presentation the Cieneguillas Vicuna Utilization Project of Argentina will be assessed by critically revisiting the
range of different actors, interests and responsibilities assigned to government researchers and local community-associations.
The required ecological background data will be reviewed, as well as, the difficulties local people have experienced in selling
vicuna fiber. Adaptative management, precautionary recommendations, and welfare guidelines will be included in the presentation
of a complete project incorporating environmental impact analysis and biological sustainability measures. Interdisciplinary science,
formal (in practice teacher courses) and non-formal (meetings, films, and posters) environmental education practices, and
bottom-up strategies appear to be the key factors in fulfilling the sustainable management of vicunas while minimizing poor
decisions.
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ECOLOGY OF MARSUPIALS AROUND THE WORLD:
PATTERNS AND PROCESSES OF NEOTROPICAL AND
AUSTRALASIAN SPECIES

Conveners: Emerson M. Vieira and Marcus V. Vieira

LONG-TERM DYNAMIC OF SOCIAL STRUCTURE
OF LONG-NOSED BANDICOOTS IN SUBURBAN AUSTRALIA

Peter B. Banks, Nelika K Hughes, Andrew Lothian, Emeline Mourocq, Rachel W. Miller
University of New South Wales, Australia

Bandicoots are an enigmatic group of marsupials. Taxonomically, they sit between dasyurids and diprotodonts, and are
characterized by rapid breeding and an ability to respond quickly to environmental change. Yet most species in Australia have
undergone dramatic population declines since European settlement and four of the nine species are extinct on the mainland. In
this paper, we report on a 12-year study into the population dynamics and social organization of an urban endangered population
of long-nosed bandicoots (Perameles nasuta) which appears to be thriving on some aspects of urban living. Contrary to
expectations, their numbers did not vary with climatic conditions, but remained quite stable through time despite high juvenile
mortality. They show distinct preference for the gardens and lawns of suburban areas over natural areas of heath vegetation.
These unnatural habitats appear to sustain the population, a least in the absence of important agents of mortality; predation by
introduced predators and cars. Also contrary to popular belief, the long-nosed bandicoot is not solitary but shows predictable
patterns in its socialization, which varies between the breeding and non-breeding seasons. Again the suburban landscape had
a major influence on the nature of social structuring, and there is strong evidence for sexual segregations; some lawn patches
have mostly males and others have mostly females. While there is no sign that breeding is limited, the cause of this distinct and
persistent sexual segregation is perplexing. With such a strong affinity for urban areas, the fate of this population has become
separate from the fate of their natural habitat, which creates problems in management, especially when different stakeholders
own the land occupied by different bandicoot social groups. The findings of our research are compared to other bandicoots, and
generalizations are drawn about general life history and dynamics of bandicoots.

WHY ARE ENDANGERED MARSUPIAL CARNIVORES STILL ABUNDANT
IN SOME PARTS OF EASTERN AUSTRALIA?

Al Glen
CRC Dwellingup Research Centre, Australia

Large carnivorous marsupials such as the Tasmanian tiger and Tasmanian devil disappeared from mainland Australia before
the arrival of Europeans, leaving the spotted-tailed quoll (Dasyurus maculatus) as the largest marsupial carnivore on the mainland.
Since European settlement, quolls have also declined in abundance and distribution. Although D. maculatus is now listed as
endangered, the species remains abundant in parts of north-eastern New South Wales. Based on a two-year field study, |
discuss a number of factors that may account for this local abundance. My results emphasise the importance of hollow-bearing
trees, which support abundant prey populations and provide den sites for D. maculatus. Other habitat attributes such as large
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areas of continuous forest, abundant fallen logs and rock outcrops may also be important. | also hypothesise that the very low
density of introduced red foxes (Vulpes vulpes) in my study area contributes to the high abundance of D. maculatus. Foxes are
likely to limit quoll populations through competition. However, experiments are required to test this. | recommend that these
should measure the short-term behavioural response of quolls to the removal of foxes.

SEXUAL SEGREGATION IN MACROPODID MARSUPIALS

Graeme Coulson
The University of Melbourne, Australia

In eutherians, the phenomenon of sexual segregation is most evident in ungulates, particularly amongst cervids and bovids. In
marsupials, sexual segregation has been reported in a range of taxa, but is best known in macropodids (kangaroos and wallabies),
which represent a parallel radiation of terrestrial herbivores. To date, seven macropodid species have been reported to segregate
along social, diet, habitat and/or spatial dimensions. The synchrony and timing of breeding influences the magnitude and timing
of sexual segregation in sympatric western grey kangaroos (Macropus fuliginosus) and red kangaroos (M. rufus) in north-west
Victoria. Mating is synchronous in western grey kangaroos, so segregation peaks during autumn, when females are in lactational
anoestrus. Mating is more continuous in red kangaroos, so segregation is weaker than in western grey kangaroos, but occurs
throughout the year. The degree of social and spatial segregation in these two species is comparable to that in ungulates. Many
hypotheses have been proposed to explain the evolution of sexual segregation in ungulates. As ecological analogues of ungulates,
macropodids provide a test of the generality of these hypotheses. In accordance with the predation risk-reproductive strategy
hypothesis, female western grey kangaroos accompanied by vulnerable young-at-foot, are over-represented in secure habitats,
while large males, which are essentially immune to predation, occur more often than expected in nutrient-rich habitat. Contrary
to the activity synchrony hypothesis, segregation occurs in the absence of any sex-specific differences in activity budgets.
Consistent with the social affinity hypothesis, groups composed of individuals of the same sex, irrespective of body size, are
over-represented during the non-breeding season. The fission/fusion dynamics of these groups depends on the individuals
involved: all classes leave mixed-sex groups independent of group composition, whereas large males join male-only groups
more frequently than expected, contributing to group cohesion and promoting segregation.

MARSUPIALS AS ECOSYSTEM ENGINEERS

Natalia Leiner, Dickman, Chris R.
Universidade Estadual de Campinas, Brazil

Ecosystem engineers are defined as organisms that are able to modulate resource availability, either directly or indirectly, by
changing the physical state of biotic and abiotic materials. Here we review the role played by marsupials as ecosystem engineers,
providing examples of engineering activities and discussing generalities in the processes that they control. We explore the
similarities and differences in the engineering services provided by Australasian and American marsupials, and conclude with a
discussion of the conservation implications of marsupial engineering activities and suggestions of future research. Our review
confirms that many Australasian marsupials play important roles as allogenic and biotic engineers, especially via their burrowing
and digging activities. These activities influence water distribution, organic matter accumulation and nutrient cycling in soil, thus
enhancing ground-surface heterogeneity and plant establishment, especially in arid and semi-arid ecosystems. On the other
hand, American marsupials are almost exclusively biotic engineers, contributing to pollination and especially to seed dispersal
of plants. We propose that these functional differences between the two groups are related to their evolutionary history; Australasian
marsupials radiated unchallenged into the spectrum of available niches, whereas the primarily small, scansorial, omnivorous
South American species were denied access by large placental herbivores and burrowers. Because Australasian and American
marsupials contribute to ecosystem processes from the microhabitat to the landscape level, and to habitat regeneration via
spore and seed dispersal, we conclude that it is crucial to protect their populations and even invest in reintroduction efforts to
help restore threatened and degraded habitats. Finally, we suggest that further progress in this area should employ controlled
manipulative experiments to quantify the role of marsupial species as ecosystem engineers, and focus on studies related to the
application of marsupial engineering services to ecosystem management and restoration.

THE ECOLOGY OF A UNIQUE MARSUPIAL - MISTLETOE INTERACTION

Guillermo Amico; Rivarola, Maria Daniela Carlo, Tomas Morales, Juan Manuel
Laboratorio Ecotono, INIBIOMA, CONICET-Universidad Nacional del Comahue; Quintral 1250, 8400 Bariloche, Rio
Negro, Argentina

The monito del monte (Dromiciops gliroides, Microbiotheriidae) is a nocturnal marsupial endemic to the northern portion of the
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temperate forests of southern South America. Monito del monte is an omnivorous species; however, during the summers
consumes mainly fruits. It has been reported that this marsupial is the only animal involved in the dispersal of the mistletoe
Tristerix corymbosus (Loranthaceae). The passage of mistletoe seeds through the marsupial’s gut is critical for germination.
Dromiciops is a highly efficient disperser of the mistletoe’s seeds, depositing most of them on host branches. Recent theoretical
work suggest that in animal dispersed plants, the spatial configuration of fruit bearing individuals can have strong effects on
both the rate of fruit removal and on the scale and shape of dispersal kernels. To test these ideas, we explored how fruit removal
by Dromiciops was related to the abundance of ripe fruits on focal plants and to neighborhood density. Furthermore, we looked
at marsupial movements associated with resource abundance in the area. We selected 22 mistletoe plants for which ripe fruit
abundance and removal was weekly recorded. In addition, we estimated mistletoe density around each focal plant withina 5 m
radius. To determine the marsupial movements, we placed 50 traps in two grids (50x50 m). The traps were placed during four
consecutive days per month from December to April 2009. Captured animals were fitted with pit tags and radio transmitters
were placed to 28 individuals. These were followed during nights as well as during the day to register their movement. Fruit
removal rate was associated with fruit abundance and to a lesser degree with neighborhood density. Dromiciops movements
revealed strong site fidelity but we found occasional forays up to 150 meters in a night. We discuss the potential implications of
Dromiciops behavior for mistletoe population dynamics.

BETTING ON THE AVERAGE: THE ONSET OF REPRODUCTION
OF SOUTH AMERICAN DIDELPHIDS

Rui Cerqueira
Universidade Federal do Rio de Janeiro, Brazil

Studies on the onset of reproduction of South American didelphid marsupials are reviewed. So far, the onset of reproduction
seems to be controlled by the variation in the length of daylight. Rainfall and temperature actually occurring on the onset are not
correlated with it, but average rainfall is. Reproductive strategies of South American didelphids may have evolved based on the
average environmental conditions

INTERFERENCE BEHAVIOR AND SPACE USE BY DIDELPHID MARSUPIALS

Marcus V. Vieira
Universidade Federal do Rio de Janeiro, Brazil

Predation risk and food availability play a central role in the social organization and mating system in mammals. Models for
small mammals predict that territoriality in females would be favored if resources are scarce and patchy, and if predation risk
falls mostly on young, either by actual predation or infanticide. This theory and predictions for small mammals were based
mostly on rodents of temperate regions. | test such predictions in didelphid marsupials, reviewing recent studies on their space,
possible mating systems supported, and interference by species of Didelphis - the largest species of didelphid. The large body
size difference between species of Didelphis (ca. 1500-2500g) and other small mammals (< 700g), and the occasionally predatory
habits of Didelphis makes them potential intraguild predators, and a predation risk for small mammals. Studies of space use by
the didelphids indicate a common pattern, males with large and overlapping movement areas, and females with smaller,
nonoverlapping movement areas. Territoriality in females is likely, but mostly by resource defense rather than young defense as
suggest in studies of D. aurita, M. paulensis, and M. incanus. Exploitation competition with D. aurita was tested by the dynamic
method, and interference by predation risk or competition was tested by the static method, both applied to two long term studies
in Atlantic Forest Biome. Exploitation competition was not detected, but the interference of D. aurita was pervasive, affecting all
small mammals studied in the two localities after removal of any variation associated with microhabitat factors. The clear
avoidance of D. aurita by all small mammals tested in two localities of different physiognomies indicates that it functions as an
intraguild predator, even if actual predation by D. aurita is an occasional event. Possible relationships between the interference
of Didelphis and space use by females are discussed.

DAILY ACTIVITY PATTERNS OF NEOTROPICAL MARSUPIALS: FACTS AND GAPS

Emerson M. Vieira
Universidade de Brasilia, Brazil

Activity patterns of animals are a fundamental aspect of their biology. Timing of activity is crucial in determining encounters
between neighboring territorial species, in determining predation risk, and also in influencing competition between species and
their foraging success. The option for being active in the same environment at different times of the day exposes animals to
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several environmental challenges, both biotic and abiotic. Besides the obvious difference in light availability during the 24-h
cycle, there are also several other differences. These differences include ambient temperatures, humidity, food availability,
predation risk, mates, and more. For small mammals, daily activity patterns may be categorized in at least five major groups:
diurnal, nocturnal, crepuscular (activity peaks at dusk and dawn), noncircadian, and complex or acyclic. Although nocturnality is
the most common pattern followed by most neotropical marsupials, diurnal activities occur in species of the genus Monodelphis.
Nocturnal insectivorous-omnivorous species, such as Thylamys velutinus, generally show one activity peak just after dusk.
Animal biological rhythms may only be understood against the background of changes in the environment. None the less, little
is known about the relation between diel activity and abiotic environmental parameters. A study on such relation for the omnivorous
Gracilinanus microtarsus indicated that this species presents seasonal changes in activity, with a peak between 2 and 4 h after
dusk in non-reproductive season but a much more constant activity during the reproductive season. This marsupial shows a
positive and significant relation between diel activity and ambient temperature during the mild seasons (spring and autumn) but
not during summer or winter. The daily activity patterns of G. microtarsus and other neotropical marsupials seem to be determined
by both abiotic (e.g. temperature) and biotic factors (e.g. food availability, reproductive condition).

OLD WORLD PIGS AND NEW WORLD PECCARIES —
CONSERVATION STATUS, MANAGEMENT AND HEALTH

Conveners: Andrew Taber, Mariana Altrichter, and Harald Beck

A RANGE-WIDE CONSERVATION STATUS ASSESSMENT
OF THE WHITE-LIPPED PECCARY (7AYASSU PECARI)

Altrichter, Mariana; et al.
Environmental Studies Center, University of Redlands, Redlands, CA, USA <mariana_altrichter @redlands.edu>

The distribution of White-lipped peccary (Tayassu pecari), with an historic range of 14,220,461 km?, is amongst the largest of
Neotropical mammals and extends from southern Mexico to northern Argentina. They are an ecological keystone species in the
American tropics and subtropics. Also, they are an important food resource for subsistence hunters and are heavily harvested
for the hide trade. We report on a GIS-based range-wide status assessment of this species using field data and expert opinion
from 44 biologists in 14 range countries. The experts judged white-lipped peccaries extinct in 20.5% of its historic range, and
with a low probability of survival in another ca. 22% of their distribution. Major range declines were reported in Argentina,
Paraguay, S Brazil, NW South America (Colombia, Venezuela), NE Brazil and Mesoamerica. The importance of different threats
to the species were estimated; and we analyze this species’ status by eco-geographic region, major habitat type and country;
with planning and action implemented at the level of the latter two judged most practical by the experts. We contrast our results
with those from similar assessments of the largely sympatric jaguar (Panther onca) and Lowland tapir ( Tapirus terrestris); and
discuss implications for ecosystem function of the decline in White-lipped peccary range size and population status across the
Neotropics.

CHALLENGES FOR THE RECOVERY OF THE MOST ENDANGERED SUIFORM,
THE PYGMY HOG (PORCULA SALVANIA).

Goutam Narayan, Parag J. Deka and William L. R. Oliver
Durrell Wildlife Conservation Trust and EcoSystems-India

Almost 27 years after its ‘rediscovery’ and 12 years after commencement of Pygmy Hog Conservation Programme, the pygmy
hog (Porcula salvania) is showing some signs of recovery. The smallest and the most endangered of the world’s wild suids, the
pygmy hog is a highly specialised inhabitant of early successional alluvial grasslands of southern Himalayan foothills in the
Indian subcontinent. Reduced to a single wild population of a few hundred individuals by early 1990s, the species is not yet out
of danger, as attempts to reintroduce captive-bred hogs in a few shrinking grassland pockets is facing stiff challenges. The main
threats to survival of pygmy hogs are loss and degradation of habitat due to expansion of agriculture and human settlements,
commercial plantation, livestock grazing and indiscriminate dry-season burning of grass. The pygmy hog is a sensitive indicator
of grassland habitat that is crucial for survival of other endangered species such as Bengal florican and hispid hare. The captive
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population, started in 1996 with six wild founders caught from the last population in Manas NP, multiplied twelve times in five
years and continues to provide animals for reintroduction. In 2008, 16 pygmy hogs were released in Sonai Rupai Wildlife
Sanctuary after being ‘pre-conditioned’ in three social groups under minimum human contact at a ‘pre-release’ facility with
simulated natural habitat. Ground surveys and camera-trapping reveal that up to two-third of the released hogs are thriving and
a pregnant female had farrowed successfully in the wild. Three more groups of hogs are being released in Sonai Rupai in 2009
and subsequently similar series of releases into ‘vacant’ habitats within the known range of this species will be undertaken.
Efforts to ensure survival of the species in Manas and reintroduction sites include grassland studies, capacity building of the
Park staff for scientific habitat management, and socio-economic interventions and awareness generation in politically disturbed
fringe villages.

PECCARY SYNECOLOGY: A HOLISTIC REVIEW OF THEIR INTERACTION
WITH NEOTROPICAL FAUNA AND FLORA

Harald Beck
Towson University, USA

The members of the peccary family (Tayassuidae) includes Collared peccary (Pecari tajacu), White-lipped peccary (Tayassu
pecari), and Chacoan peccary (Catagonus wagneri). The first species ranges from Texas to Argentina, white-lipped peccaries
range from Mexico to Argentina, and the latter species is restricted to the dry shrub Chaco area of Argentina, Brazil, Bolivia, and
Paraguay. A new peccary species has recently been proposed but additional genetic and morphological analyses are required
to determine its taxonomic status. Collared and White-lipped peccaries utilize many different habitats ranging from deserts to
tropical mountain forests. The former species lives in small family groups whereas White-lipped peccaries groups can be in the
hundreds. In tropical forests, peccaries constitute the highest mammalian biomass thus their habitat and resources requirements
should be higher than for other mammal species. A review on trophic-interaction reveals that peccaries consume fruits from
over 200 plant species and preying upon 47% of those seeds, whereas only few species are dispersed. Non-trophic interactions
(trampling) can affect seedling survival and thereby may influence future forest communities. By reducing fern densities, peccaries
can indirectly affect seedling performance which negatively affects seedling growth. In area where peccaries are locally extinct
trophic cascading effects have been recorded. Peccaries prey upon many small to mid-sized vertebrata are among the main
prey species for jaguar (Panthera onco) and puma (Puma concolor) and are economically important key food resources for
subsistence and commercial hunting. All three species, in particular Chacoan and White-lipped peccaries are threatened by
human activities foremost overhunting, deforestation, and fragmentation. My overall conclusion Results highlight the crucial
roles of these three species, but also challenge biologists to develop conservation strategies and action plans to maintain
species diversity and reduce potential cascading effects.

PECCARIES AND ECOLOGICAL HEALTH IN THE NEOTROPICS:
AN OVERVIEW OF PAST EVENTS AND FUTURE THREATS

Alessandra Nava
IPE, Brazil

AN OVERVIEW OF PECCARY GENETICS AND REASSESSMENT
OF THE SYSTEMATICS OF THE FAMILY TAYASSUIDAE:
RECENT BREAKTHROUGHS AND REMAINING QUESTIONS

Jaime Gongora, Cibele Biondo, Jennifer D. Cooper, Alexine Keuroghlian, Cristina Yumi Miyaki, Pedro Ma-
yor, Mariana Altrichter, Peter Waser, J. Andrew DeWoody, Filomena Adega, Raquel Chaves, Henrique
Guedes-Pinto and Amanda Yoon-Yee Chong

University of Sydney , Australia

Genetic research on the family Tayassuidae has provided interesting insights into its biology, diversity and behavior. Here we
present an overview of the state-of-the-art findings on peccary cytogenetics, phylogeography, molecular ecology and
immunogenetics from four international research teams. Chromosome and DNA sequence analyses contributed to the
understanding of the evolutionary differences and relationships between the three extant peccary species. Interestingly, it was
suggested that the Collared peccary consists of two major genetic lineages, which are as divergent as the White-lipped and the
Chacoan peccaries. Molecular ecology studies contributed to the understanding of the population dynamics and social behaviour
of this family. For instance, microsatellite DNA markers revealed that the dispersal pattern of the Collared peccary is male-
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biased while in White-lipped peccary both sexes disperse. In addition, a immunogenetic study has started to characterise the
peccary major histocompatibility complex genomic region to understand the association between immune response and diseases.
Finally, we will discuss challenges and future research possibilities, focusing on the integration of these studies in order to
increase understanding of the biology and evolution of peccaries and how to apply this knowledge to the conservation and
sustainable use of the family.

ECOLOGY AND MANAGEMENT OF FERAL PIGS IN THE BRAZILIAN PANTANAL.

Arnaud Léonard Jean Desbiez, Alexine Keuroghlian, Sandra Aparecida Santos
Royal Zoological Society of Scotland

Feral pigs (Sus scrofa) are one of the most successful invasive mammalian species in the world. Feral pigs were introduced to
the Pantanal about 200 years ago. It is thought that domestic pigs escaped and became feral during the Paraguay War (1865—
1870), when ranches in the Pantanal were devastated and abandoned. Today, they can be found throughout the floodplain. The
ecological impact of this species in the Pantanal is still not well understood. It is thought they may compete with the native white
lipped peccary (Tayassu pecari) and collared peccary (Pecari tajacu), but in a study on niche partitioning between the three
species in the central Pantanal we found that overlap in food resources and habitat use between feral pigs and peccaries was
lower than expected. It has been shown that in the Pantanal feral pigs may act as reservoirs for disease, predate eggs of ground
nesting birds and reptiles and alter plant communities through their rooting activities. However, we have also found that feral
pigs may act as potential seed dispersers. One of the positive outcomes of feral pig presence in the Pantanal is they are
effectively acting as a replacement species for native wildlife hunting in the region. The Brazilian Pantanal is one of the only non-
protected areas in the Neotropics where people live and rarely hunt native wildlife. One of the reasons for this, is that instead of
hunting native wildlife local people hunt this introduced invasive species. Feral pigs provide a constant, culturally acceptable,
legal, readily available free source of meat and oil to isolated ranches. Feral pigs are now an established component of the
Pantanal fauna and the presence of this exotic species should be accepted for all its complexities, positive and negative
outcomes.

THE FUTURE OF THE WORLD’S MAMMALS:
THE IUCN RED LIST DATABASE AS A TOOL
IN CONSERVATION MODELING AND PLANNING

Conveners: Thomas Lacher, Carlo Rondinini and Jan Schipper

WHERE? A HABITAT SUITABILITY ASSESSMENT FOR THE WORLD’S MAMMALS

Federica Chiozza, Luigi Boitani, Carlo Rondinini
University of Rome, Sapienza

Despite the fact that mammals remain one of the best studied groups of species, detailed information on their distributions has
often been lacking, thereby hindering their conservation. We used the information from the 2008 IUCN Red List of Threatened
Species as a baseline for developing species-habitat suitability models for 5488 mammals, based on their species-habitat
relationships. We focused on the following environmental variables: land cover, elevation, hydrological features, and soil types.
Models were limited to within species’ known limits of distribution, to avoid predicting species presence beyond their geographic
ranges. Using these refined distribution ranges, we then conducted a global analysis of all terrestrial mammals to determine
patterns of species richness, threat, endemism, and overlap with protected areas. This analysis refines our existing understanding
of global mammal distribution patterns, and provides useful baseline data for large-scale conservation planning.
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SCENARIOS FOR THE FUTURE OF MAMMALS IN SE ASIA

Luigi Maiorano, Alessandra Falcucci
University of Rome, Sapienza

Southeast Asia is one of the richest reservoirs of biodiversity on earth and home to one of the highest concentrations of endemic
species. The region encompasses four hotspots, several of the most valuable eco-regions, and a mega-diversity country system
composed by Indonesia, Malaysia and the Philippines. This extraordinary species richness encompasses all taxa, and mammals
are no exception. In fact, roughly one quarter of the mammal species of the world occurs in the area, with many new families
and species which have been discovered recently. The rapid and extensive destruction of habitats occurring worldwide across
the tropical belt has not spared Southeast Asia, which indeed has one of the highest relative rates of deforestation among the
major tropical regions. Its native biota is seriously threatened by forest conversion, forest fires, unsustainable subsistence
hunting and wildlife trade. The same trend (probably magnified) is going to occur in the near future, further endangering many
species. To evaluate the impact of land-use change for mammal species in the region, we developed 4 land use change
scenarios based on the 4 global change scenarios developed in the Millennium Ecosystem Assessment. The land allocation
procedure for each scenario followed the GLOBIO methodology, resulting in 4 maps depicting different scenarios of land-use
change and 2050 with a 10km resolution. We used existing species-habitat relationships for almost 1000 species to develop
deductive distribution models for 2000 and for 2050 and we measured the effect of habitat change considering different dispersal
scenarios (from no-dispersal to unlimited dispersal). The results outline the importance of developing comprehensive and
robust conservation planning strategies considering the entire region. While for some species land use change can potentially
provide new opportunities, for many species of conservation concern only a coordinated conservation effort considering socio-
economic as well as ecological factors can ensure long term viability.

HOW WELL ARE MAMMALS DOING IN RELATION WITH OTHER
TAXONOMIC GROUPS?

Simon Stuart
I[UCN/SSC

The results of the 2008 Global Mammal Assessment indicate that 21% of mammals are threatened with extinction. This is much
worse than the situation with Birds (12%), Groupers (12%) and Dragonflies (11%), but better than Amphibians (30%), Gymnosperms
(33%) and Reef-building Corals (36%), and similar to Freshwater Crabs (18%), and Sharks and Rays (17%). The status of the
world’s mammals is deteriorating rapidly, though less fast than amphibians and corals, but much faster than birds. However, the
rate of decline is particularly severe in tropical Asia due to overharvesting and habitat loss, where there is an extinction debt that
will be paid over the next couple of decades unless urgent conservation measures are taken. In most places, the status of large
mammals is deteriorating much faster than that of small mammals

BURNING BRIDGES: WHAT FUTURE FOR THE CENTRAL AMERICAN MAMMALS

Jose Fernando Gonzalez-Maya and Jan Schipper
ProCAT. Biodiversity Assessment Unit, IUCN & ClI

Central America and Mexico represents important biodiversity areas in the world and a critical cross-path between North and
South America’s faunas. However, because its historical heavy use and restricted area, severe threats are affecting mammal
diversity. We evaluated the conservation status of all Mammals based in the 2008 Red List of Threatened Species through the
Global Mammal Assessment. For Central America and Mexico, respectively, two and six species are declared Extinct (one
shared) and a total of 40 and 104 species are under some threat category, while 36 and 28 species are considered Data
Deficient, 262 and 367 Least Concern and 20 and 23 Near Threatened. From the threat categories 17 and 29 are Vulnerable,
13 and 44 Endangered and 10 and 31 Critically Endangered. The distribution of threatened species per country shows a
considerable concentration for México —also related with total richness, followed by Panama, Guatemala and Costa Rica and
the rest shares similar numbers (<10 spp.). Panama and Mexico are the countries with the highest number of DD species
followed by Costa Rica, Nicaragua and Honduras. The number of threatened species shows a clear pattern from the highest
values in both extremes (Panama and Mexico) towards the lowest in the center (Honduras, Nicaragua and Salvador). Probably
low research and scarce information decrease the number of threatened species as result of «softer» assessments held on
unknown countries. All the threatened species share in general the same threats, with slight differences, however accelerated
deforestation and disturbing processes are endangering the future of regional mammals; Mexico still retains high richness of
species, however the conservation-needed species numbers are continuously increasing. Research for DD and strong criteria
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development for assessments are needed in order to ensure the persistence of these species in the region and maintain
connectivity along the continent.

MAMMALIAN ENDEMISM, RANGE SIZE AND CONSERVATION STATUS
IN THE SOUTHERN TEMPERATE ZONES

John Lamoreux and Thomas Lacher, Jr.
Texas A&M University

The southern temperate zones harbor a unique flora and fauna. This is attributed to the long isolation from the northern temperate
zones, and a complex history of tectonic movement that has resulted in a deep common history, punctuated by periods of
dispersal and subsequent isolation for 10s of millions of years. The southern temperate zones lack the periods of recent
connectivity that characterize the Holarctic region. Thus there are many species shared across the northern continents, but
virtually none among the southern continents. Indeed, there are high levels of endemism at specific, generic, familial and ordinal
levels in all southern temperate regions. In addition, tectonic shifts have formed three isolated temperate regions that taper
toward the southern pole, becoming increasingly more narrow in land mass. We used data from the IUCN Global Mammal
Assessment to generate date in conservation status, threat, and range size for north and south temperate zone mammals.
Methods for collection of data follow Schipper et al. 2008. Temperate zones are heavily exploited for human activities, especially
grazing and agriculture. The proportion of south temperate species under threat is less than the global average (11 % vs 21 %),
and less than the northern temperate region (11 % vs 14 %). However, south temperate endemics are about 50 % (25 % vs 16
%) more threatened than northern temperate endemics. There is also a trend towards smaller range sizes in southern temperate
zone mammals. The scenario now is one of regions of restricted range endemics under high potential threat from human
activities.

MACROECOLOGICAL DETERMINANTS OF THE DISTRIBUTION OF NEOTROPICAL
RODENTS: CONSERVATION IMPLICATIONS

Giovanni Amori, F. Chiozza, J. Schipper, L. Luiselli
CNR-Institute for Ecosystem Studies, Rome

The range of 701 species (belonging to 159 genera and 15 families) of Neotropical rodents has been analysed with the aim to
understand whether their distribution is affected by habitat quality and quantity on a continental scale. Distribution data (size of
each species’range in Km2) and relative quantity of each macrohabitat type (in Km2) were obtained respectively from the
Global Mammal Assessment data bank (IUCN Red List 2008), and the Global Land Cover 2000 (GLC 2000). We excluded
primarily island species from analyses, whilst we included those species that occur in both islands and mainland. Habitats were
grouped according to 7 categories (Shrubland, Forest, Grassland, Savannah, Wetlands, Desert, and Artificial/terrestrial). For
species with two or more habitat categories, the interaction factor among the two habitats was considered. Overall, at the family
level there was no evidence that any specific habitat type has driven the distribution of Neotropical rodents. However, distributions
of some specific families were influenced by the availability of specific habitat types (Huge Balance Generalised Linear Model
design): Caviidae range was influenced by shrubland and grassland availability, Cricetidae by grasslands and savannah,
Echymyidae by forest and artificial/terrestrial, Geomyidae by forests, grasslands and deserts, Heteromyidae by shrubland/
grasslands, and Octodontidae by shrubland/grassland. Overall, shrubland/grasslands appeared to be the most important habitat
type driving distribution of Neotropical rodents, despite their relatively low availability in the region (5,071,894 Km2) compared
to forests (9,370,846 Km2). From these data we also generated hotspot maps for threatened and endemic species, and showed
a mismatch between the hotspots in the two maps. The conservation implications of these patterns are also discussed.

FLYING INTO DANGER: THREATENED BATS OF THE WORLD

Monik Oprea, Rodrigo Medellin, Paul Racey and Jan Schipper
TBA

The status of 1,150 bat species was assessed using the IUCN 2008 Red List Categories. In this assessment five bat species
are confirmed as Extinct, and 177 species are threatened (Critically Endangered, Endangered or Vulnerable). The majority (145
species) of the threatened species are from forested habitats followed by 69 species from caves and subterranean habitats.
Regions with more threatened species are Oceania (42 species, 23.7% of total), South and Southeast Asia (49 species, 13.3%
of total, and Europe (6 species, 13.95% of total). In the lower risk categories, 77 species are categorized as Near Threatened
and 687 as Least Concem. In most cases, the assessments were made with limited amount of information currently available.
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Only few bat species have been studied in detail across their range. Many assessments were made by predicting status based
upon knowledge of current threats to habitats or roosts. There are 204 bat species listed as Data Deficient. The main threats are
biological resource use (hunting, logging, fishing and harvesting aquatic resources) (265 species), and agriculture and aquaculture
(198 species). It is likely that assessments will change as more information becomes available. Detailed studies on biology,
ecology, distribution and taxonomy are necessary for risk assessment and for designing conservation plans.

THE UTILITY OF TWO NOVEL BIOMARKERS IN THE ASSESSMENT
OF MAMMALIAN REPRODUCTIVE POTENTIAL TO INFORM CONSERVATION
MODELING AND PLANNING OF RED LISTED SPECIES: A CASE STUDY
OF THE WEST INDIAN MANATEE

John E. Reynolds, Ill; Dana L.Wetzel, Kevin F. Breuel, and William E. Roudebush
Mote Marine Laboratory, Sarasota Florida

Environmental stressors can affect wildlife populations in many ways. Some, such as impaired reproduction, are more critical
than others. The IUCN Red List assesses the conservation status based on several criteria, including measures of reproductive
status. Itis important to understand whether reproduction is being impaired and, if possible, to mitigate stressors that cause the
impairment. For marine mammals stressors or threats are identified, but their effects have been difficult to assess. The inability
to demonstrate the effects of threats represents a significant impediment to conservation. Without such information, decision
makers lack motivation to make changes. Biomarkers allow correlation of effects such as impaired reproduction with possible
causes. Two recently-developed biomarkers (anti-Mullerian hormone [AMH] and Inhibin-B) provide ELISA-based analyses of
gonadal function plus reproductive potential. Serum samples from West Indian manatees (Trichechus manatus) were assayed
for these hormones. Linear regression analyses found: significant relationships between male AMH levels and body weight
(P<0.01) and total length (P<0.05); a significant relationship (P<0.05) between Inhibin-B levels and length of males; near
significance for male body weight and Inhibin-B levels; and near significance for female AMH and Inhibin-B levels and weight
and length. For both sexes, a few large individuals showed surprisingly low hormone titres. Validation using these manatees (for
which age, reproductive performance, and health history are known) will allow us to assess fertility potential as a function of
parameters including location, nutritional status, exposures to biotoxins/contaminants, injuries, disease, and future reproductive
performance (for females). AMH and Inhibin-B assays react with serum from representatives of six mammalian orders and one
avian order. Available hormone biomarkers may apply ubiquitously for mammalian conservation status assessments. Quantification
of fertility potential promotes critical insights into (a) a species’ appropriate Red List category, (b) focused and effective mitigation
actions for recovery, and (c) realistic conservation and population models.

CARNIVORE CONSERVATION IN THE NEW WORLD

Jerry Belant, et al
Mississippi State University

PRESENT AND FUTURE IRREPLACEABLE SITES FOR MAMMAL CONSERVATION

Carlo Rondinini, Federica Chiozza, Luigi Boitani
University of Rome, Sapienza

The present global system of protected areas is insufficient to ensure the conservation of the world’s mammals. Here expert-
based habitat suitability models are used to identify high-priority conservation areas for the world’s mammals through systematic
conservation planning. The dataset builds upon the IUCN-SSC Global Mammal Assessment (5487 species). For each species,
the habitat preferences were assessed and used to generate habitat suitability models inside the geographic range, based on
at least three environmental variables: type of land cover, elevation, distance to water. The suitable 300m grid cells inside
geographic ranges provided an estimate of the area occupied by each species, which underwent an area selection analysis
through the software MARXAN. Minimum sets of areas that achieved a variety of minimal conservation targets (for the world’s
mammals and for threatened mammals only, according to the 2008 IUCN Red List) were looked for. Depending on the scenario,
the total area to be protected in order to achieve minimal conservation targets can be up to twice the existing protected areas.
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ECOLOGICALASPECTS OF MAMMAL-PARASITE
RELATIONSHIPS

Conveners: Boris R. Krasnov and Serge Morand

ARE THERE GENERAL RULES IN THE ECOLOGY
OF MAMMAL-ECTOPARASITE INTERACTIONS?

Boris R. Krasnov
Ben-Gurion University of the Negey, Israel

Any scientific study revealing some patterns or processes still should answer the question: how general are these patterns and
processes? The findings of a particular study should invariably be validated by studies in other geographic locations or on other
taxa. Here, we present comparison of several studies that examined various patterns of the relationships between small mammals
and different taxa of their arthropod ectoparasites (fleas, gamasid mites and ixodid ticks) and carried out in different geographic
regions (Middle East, Central Europe, South Africa, Western Siberia). We conclude that, although general laws apply to the
population level of parasite ecological studies, most patterns observed at the parasite community level are highly contingent
and far from universal.

MAMMAL ORIGIN OF HUMAN PARASITES

Serge Morand
University of Montpellier II, France

The determinants of parasite diversity have been largely investigated in the last decade. However, and particularly for mammals,
there is still a need to explore more deeply the evolutionary ecology of interactions between mammals and their parasites.
Parasite diversity per se has been rarely and only very recently used as a measure of the parasitic pressure on mammals. First,
recent results showed that parasite species richness (ecto or endo-) in mammals is highly repeatable among populations of the
same mammal host species at a regional scale. These results highlight the strong influence of mammal identity in parasite
species richness. This is in favour of the hypothesis that parasite diversity is a key factor in the ecology and evolution of
mammal hosts. Second, recent investigations have explored new determinants of parasite diversity with a special attention to
the scale of observation (local, regional) and the metric used. Integrating the search of the determinants of parasite diversity in
a framework is needed in order to improve database building, new surveys and experimental studies. Finally, recent arguments
are given that support the hypothesis that parasite diversity per se exerts a strong selective pressure on mammal hosts. At the
host genetic level, increase in parasite diversity is shown to be correlated with an increase in genetic diversity at genes of the
Major Histocompatibility Complex (MHC) or to be associated with a strong investment in immunity. Even, in the field of behavioural
ecology, parasite diversity may play a role.

COEVOLUTION BETWEEN MAMMALS AND PARASITES

Jean-Pierre Hugot
Museum National d’Histoire Naturelle

We reinvestigate the pattern of geographic distribution of human parasites, using the checklist of Ashford and Crew (1998):
«The parasites of Homo sapiens: an annotated checklist of the protozoa, helminthes and arthropods for which we are home.»
Liverpool School of Tropical Medicine. Using this list, we aimed at analyzing the distribution of these parasites in relation to
parasite taxonomy, mammal hosts with which humans share parasites, and distribution of the parasites according to major
biogeographical areas. We categorized the human parasites using the following criteria: i) parasite, which regular host is a non-
human mammal; but in particular circumstances may switch on humans; ii) human-specific parasite, with the most closely
related parasite species found in another mammalian group; iii) parasite transmitted to humans by the way of an intermediate
(secondary) mammalian host; iv) generalist parasite, using humans and other mammalian species as hosts. We recorded as
«human parasite» the parasites for which humans are the single and specific definitive host, and/or the main source of transmission
to other humans. We distinguished these parasites from those defined as «primate parasite», which are encountered in primates
and exceptionally in humans. We quantified the distribution of parasite species in the major biogeographic realms: Ethiopian,
Oriental, Australian, Palearctic, Nearctic and Neotropical. Two types of counts were done. The first includes parasite species
recorded in several different areas or in all listed areas (cosmopolitan parasites), with these parasites counted for each area.
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The second is limited to parasite species present in a single area (endemic of this area). The results of these analyses are
discussed taking under consideration the main historical events having influenced Human evolution and migrations. We also
take into account the influences of the domestication processes.

HAEMORRHAGIC FEVER VIRUSES OF SOUTHEAST ASIAN RODENTS

Kim Blasdell
University of Montpellier II, France and Institut Pasteur du Cambodge, Phnom Penh, Cambodia

In recent years, much evidence of the circulation of hantaviruses in the rodent populations of Southeast Asia has been found.
Many human cases have been reported from China and human hantavirus disease has also been recorded in many of the other
countries in this region. At least four species of rodent-borne hantavirus (Seoul, Hantaan, Thailand and Serang viruses) have
been identified, with at least three proven to cause human infection. A further two species (Thottapalayam and Cao Bang
viruses) have been found in the region’s insectivores. In contrast, very little work has been carried out on arenaviruses in
Southeast Asia. The few reports that do exist indicate the presence of lymphocytic choriomeningitis virus (LCMV) in China and
an unidentified arenavirus in Thailand (also supposed to be LCMV). Both virus groups are genetically diverse, often with more
than one species co-existing in the same region, as has been found to some extent for hantaviruses in Southeast Asia. The
confirmed presence of a single species of arenavirus is however surprising, particularly when the high biodiversity of rodents
found in the region is considered. Both virus groups are thought to have co-evolved with their rodent hosts to some extent, so
the high rodent biodiversity present in Southeast Asia suggests that there may be more species of virus yet to be found, a major
target of this study. With rapid changes in land use in Southeast Asia, alongside climate change, the availability of habitats and
distribution of many of the local rodent species is likely to change. If these rodent species are carriers of zoonotic hantaviruses
or arenaviruses, this could cause significant human health problems in the future. It would therefore be prudent to investigate
more thoroughly the present distribution of these viruses, so that predictions as to the future situation may be made.

TRADE-OFFS BETWEEN FORAGING EFFICIENCY AND PARASITE RISK: FIELD
EXPERIMENTS WITH EASTERN GREY KANGAROOS MACROPUS GIGANTEUS

Sarah Garnick
University of Melbourne, Australia

In most foraging contexts, herbivores must balance foraging efficiency against an element of risk. As many herbivores defaecate
on their foraging grounds, the risk of ingesting gastrointestinal parasites by foraging near faeces should constrain foraging
efficiency. Domestic herbivores lower their exposure to gastrointestinal parasites by avoiding forage near faecal contamination.
However, as faecal deposits are often associated with taller grass, herbivores face a conflict between the benefits of increased
nutrient intake and increased risk of parasitism. The costs and benefits of these decisions may be more pronounced in free-
ranging animals. The aims of our work were to investigate the anti-parasite response of free-ranging eastern grey kangaroos
(Macropus giganteus) to faecal contamination of foraging patches, and the effects of patch quality on the expression of this
response. We observed the behaviour of kangaroos as they foraged on replicate experimental plots at two sites in southern
Victoria, Australia. Our experimental plots independently manipulated faecal contamination and grass height. Both sward height
and faecal contamination affected the kangaroos’ choice of foraging patches. While kangaroos preferred taller grass, they
would not decrease faecal aversion to increase nutrient intake. Overall, parasite avoidance appeared to dictate kangaroo
foraging behaviour. The greater the parasite risk, the greater the avoidance level; however, the greater a kangaroo’s overall
nutritional requirements, the lower the ability to be selective. This is the first study to experimentally manipulate the relationship
between parasite risk and sward height in a free-ranging herbivore.

WHAT CAN MITES TELL US ABOUT THE PHYLOGEOGRAPHY
OF THEIR BAT HOSTS?

Philippe Christe
University of Lausanne, Switzerland

Phylogeographical history and population genetic structure of parasites that cannot disperse independently are affected by the
spatial distribution of their hosts. We study mitochondrial variation in populations of the ectoparasitic mite Spinturnix myoti in an
island-mainland system in the Mediterranean Basin and compared this pattern to the mitochondrial and nuclear variation of its
host, the Maghrebian bat Myotis punicus. Besides M. punicus, S. myoti also infested the greater and lesser mouse-eared bats
(M. myotis and M. blythii) in continental Europe. As host movements exclusively mediate mite dispersal, mite phylogeographic
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pattern should mirror the one of its host, i.e. reduced over water dispersal compared to land dispersal. Mite haplotype network
revealed three well supported clades corresponding to the three geographical landmasses (North Africa, Corsica and Sardinia)
with no shared haplotypes between them. Moreover we found important and significant population differentiation between
landmasses while populations within landmasses were fully panmictic. Mite mtDNA pattern of genetic variation was correlated
with both host nuclear and mitochondrial one, suggesting that mite phylogeographic pattern is shaped by its host, with open
water as main barrier for host and parasite dispersal. On mainland, this pattern contrasted with host mitochondrial one, suggesting
mite dispersal during the mating season and/or at hibernacula. Finally, the unique presence of an European mite lineage in
Corsica was inconsistent with host phylogeographical history and suggest the former presence of mouse-eared bats (M. myotis
and/or M. blythii) in Corsica.

COMPARATIVE PHYLOGENY AND PHYLOGEOGRAPHY OF ANOPLOCEPHALID
CESTODES AND THEIR ARVICOLINE RODENT HOSTS IN THE HOLARCTIC

Heikki Henttonen, Voitto Haukisalmi and Lotta M. Hardman
Finnish Forest Research Institute, Vantaa Research Unit, PO Box 18, FI-01301 Vantaa, Finland;
heikki.henttonen @ metla.fi

We review the molecular phylogenetic analyses of anoplocephalid cestodes and their arvicoline hosts in the Holarctic region.

Paranoplocephala arctica and P, alternata are common host-specific parasites of Dicrostonyx. The main phylogenetic and
distributional split of hosts at the Bering Strait (ca. 1 mya), as well as the subsequent splits in the Palearctic, are reflected in the
phylogeographic structure of the parasite. However, in the Canadian Arctic and on the Wrangel Island there is no strict congruence
between the host and parasite phylogenies.

Paranoplocephala omphalodes and related species are primarily parasites of Microtus. For the whole assemblage, no strict
correspondence between the parasite and host phylogenies was observed. An intraspecific comparison of the Holarctic
Paranoplocephala jarrelli and its main host Microtus oeconomus also did not reveal shared histories.

Anoplocephaloides dentata and related species are ubiquitous parasites of Microtus, Chionomys, Lemmus and Synaptomys.
The interspecific phylogeny lacks evidence of coevolution between parasites and hosts, and suggests a sequential colonization
among host species and genera as the main source of parasite divergence. In intraspecific comparisons, Anoplocephaloides
lemmi shows a deep phylogeographic split corresponding to the main split of its hosts (Lemmus spp.) (ca. 2 mya, at Kolyma).

Microcephaloides (earlier A. variabilis group) are rare parasites of Microtus, Chionomys and Dicrostonyx. The molecular
phylogenetic analysis suggests a high cryptic diversity and absence of clear evidence for cophylogeny.

Colonization of new host lineages has been the predominant mode of diversification. There is some evidence for allopatric
divergence following host shifts, particularly in Anoplocephaloides. Within species or between closely related species, parasite
divergence may or may not correspond to that of the hosts. High host specificity may have enhanced strict phyletic coevolution
in some of the assemblages. Each anoplocephaline taxon in arvicolines shows an independent response to the host
phylogeography, and there is no concerted common response.

ECOLOGY AND HOST ASSOCIATIONS OF ECTOPARASITIC BAT FLIES (DIPTERA:
STREBLIDAE AND NYCTERIBIIDAE).

Carl Dick
Field Museum of Natural History, USA

Bat flies (Diptera: Streblidae and Nycteribiidae) are highly specialized ectoparasites that infest representatives of all 9 New
World bat families. They are obligate blood-feeders, usually host-specific, and the reproductive cycle includes an off-host pupal
stage. Parasitic adaptations include the reproductive strategy, reduction/loss of eyes and wings, elongation of legs, flattening of
bodies, and development of holdfast structures. Meanwhile, bats constitute a single, extensive radiation of evolutionary lineages,
highly variable in size, trophic strategies, roosting structures, colonial attributes, and social behaviors. The bat-bat fly system
can inform many contemporary questions in ecology and evolution. This talk provides an overview of the taxonomy and host
associations of Neotropical bat flies, and our understanding of the richness and diversity of the group. Distributional patterns are
discussed, and placed in the context of the potential for undiscovered bat fly diversity and the problem of cryptic species. Bat
flies comprise 505 described species, about 45% the number of described bat species. The Nycteribiidae comprise 12 genera
and 275 species and are richest in the eastern hemisphere; 2 genera and 57 species infest American bats (Vespertilionidae,
Thyropteridae, and Phyllostomidae). Basilia, the richest genus, comprises 53 species in five species-groups. Two groups are
primarily Nearctic, two primarily Neotropical, and one widespread. New World nycteribiids range from Chile, Argentina, and
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Uruguay to Canada. The Streblidae comprise 33 genera and 230 species, about 65.5% the number of described New World bat
species. They are richest in the western tropics; 26 genera and 158 species infest representatives of 8 of the 9 American bat
families. New World streblids range from Chile, Argentina, and Uruguay to the USA. An estimated 50 new species of Streblidae
are known yet undescribed, and although far less studied, we know of at least 15 undescribed Nycteribiidae.

OF LICE AND MEN: THE INFERENCE OF PAST ECOLOGICAL EVENTS
IN COSPECIATIONG HOST AND PARASITES.

David Reed
University of Florida, USA

Ectoparasitic lice (Insecta: Phthiraptera) are known to coevolve with their avian and mammalian hosts over long evolutionary
timescales. These shared evolutionary histories begin as simple ecological interactions that often set in motion and then reinforce
the evolutionary trend of cospeciation. Some ecological interactions such as high host specificity reinforce the process of
cospeciation whereas others like host switching can eventually erode it. Reconstructing shared evolutionary histories permits
us to glimpse past ecological interactions. My research focuses on primates and their sucking lice, which have been coevolving
for over 25 million years. These hosts include humans, which carry two very different kinds of lice. The research | will present
has uncovered host switching, parasite duplications, parasite extinctions, and habitat shifts that give us a much better
understanding of primate and human evolutionary history and ecology. These studies allow us to infer the habitat of long-extinct
gorilla lineages, contact between moderm and archaic humans, and even the time at which humans first began wearing clothing.

DARWINIAN JOURNEYS

Conveners: Paul T. Handford and Claudio Bidau

DARWINIAN EVOLUTION: ADAPTIVE RADIATION AND SPECIATION OF BLIND
SUBTERRANEAN RODENTS, SPALAX EHRENBERGI, IN ISRAEL

Eviatar Nevo
University of Haifa, Mount Carmel, Israel

The ecological-speciational trend of S. ehrenbergiinto increasingly arid environments was initiated apparently peripatrically in
small peripheral isolates by rapid nonrandom fixation of Robertsonian chromosomal mutations. This was followed by a gradual
genic accumulation of positive assortative mating based on premating ethological species-specific isolating mechanisms involving
olfaction, vocalization, seismic (vibrational), aggression, and mating (via bacular variation) cues. The speciational trend budded
off a sequence of daughter species with increasingly higher diploid chromosome numbers (2n) toward the desert, each species
displaying multiple adaptive strategies to temporal, local, and regional stresses southward to the following major challenges: (1)
temporal (seasonal annual division into dry summer and wet winter); (2) local (subterranean ecotope with its stresses of low
productivity, high burrowing energetics requirements, hypoxic-hypercapnic burrow atmosphere, total darkness, and high
pathogenicity), and (3) regional (increasing aridity gradient and decreasing predictability southward) S. galili’! S. carmeli’! S.
judaei, 2n=52'158'160, and eastward, S. galili'S. golani, 2n=52-54.

S. ehrenbergi represents an adaptive evolutionary selective model associated with aridity stress. Speciation and adaptive
radiation in S. ehrenbergi are intertwined and are explicable only by Darwinian evolution. Post- and premating reproductive
isolating mechanisms evolved mostly allopatrically in this sequence as incidental adaptive differentiation. Speciation involved
small genomic changes, rather than a genetic revolution and was gradual, not punctuational. The critical adaptationist program
is indispensable in understanding the evolution of S. ehrenbergi. Natural selection, overshadowing stochastic processes, appears
to be a major Spalax evolutionary architect. The evolution of S. ehrenbergi superspecies links micro- to macroevolution,
corroborating the synthetic theory of Darwinian evolution. Future genomic studies of Spalax could resolve many open evolutionary
problems and contribute substantially to revolutionize medicine.
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FROM BAHIA TO MALDONADO: A TALE OF THINGS TO COME

Claudio J. Bidau
Fundagao Oswaldo Cruz, Rio de Janeiro, Brazil

The first encounter of Charles Darwin with South America, after leaving Plymouth aboard the Beagle on December 27, 1831,
making a geological stop at Cape Verde Islands (St. Jago, January 16-February 8, 1832) and a brief stop at St. Paul Rocks and
Fernando de Noronha, was Baia de Todos os Santots (February 28, 1832) on the North side of which the present day city of
Salvador (then Bahia), is placed. He was first enthralled by the vision of the beautiful old town and, the next Day by his first
contact with a Brazilian forest: «...delight is...a weak term for such transports of pleasure.» The first days he collected geological
specimens, beetles and other animals but a swollen knee confined him for two weeks to the Beagle observing marine life. Bahia
was the background of a violent quarrel between Charles, who abominated slavery, and Fitz Roy that praised the practice. Rio
de Janeiro, where the Beagle arrived at April 3, involved Darwin’s longest and most productive stay in Brazilian territory, both in
practical and intellectual senses. He hired a house in Botafogo and promptly organized a long horseback expedition to visit and
collect in the present-day localities of Niteroi, Marica, Saquarema, Araruama, Sao Pedro da Aldeia, Cabo Frio, Casimiro de
Abreu, Macaé, Conceicdo de Macabu and Itaborai. On July, 5 the Beagle left Brazil for (Montevideo and Buenos Aires (Charles
would return next year to collect at Maldonado in present Day Uruguay. Leaving Brazil and the few months spent there were the
prelude to Darwin’s monumental challenge: to change biology and society for ever. | review what Darwin saw, collect and
thought during those first months of his epoch-making voyage and take a look at the places He visited, as they are today.

DARWIN’S WANDERINGS IN ARGENTINA

Paul Handford
University of Western Ontario, London, Canada

This contribution illustrates and supports the view that the birthplace of Darwin’s evolutionary worldview is to be found in
continental South America, specifically in Argentina. The narrative follows the formative stages of Darwin’s geographical and
intellectual wanderings.

DARWIN AND TIERRA DEL FUEGO: MORE IMPORTANT THAN THE GALAPAGOS?

Michael Ruse
Florida State University, Tallahasseee, USA

Two stops on the Beagle voyage stand out as more important than any other. First, the stop at Tierra del Fuego, where Darwin
encountered the natives and decided that the difference between animals and humans is just not that great. Second, the stop
at the Galapagos archipelago, where Darwin encountered the tortoises and birds (finches and mocking birds) and was set on
the route to evolution. Which was the more important? If we were talking about Darwin’s older friend the geologist Charles Lyell
or his younger friend the morphologist Thomas Henry Huxley, unhesitatingly | would say that it was the first stop in Argentina.
Both Lyell and Huxley were obsessed with the question of «man’s place in nature» —the latter accepting it and the former never
accepting it. | never see this tension in Darwin. He was always quite easy with our animal status. So in respects, it does seem
that it was the Galapagos stop that really counted. This led to the Origin of Species, whereas the Tierra del Fuego stop led to
the lesser Descent of Man. But surely this is a little quick. Could Darwin have become the evolutionist that he was if he had not
previously accepted our animal status? | argue that this acceptance freed Darwin from obsessions with progressive phylogenies
showing our exalted status and let him get on with finding and promoting natural selection, the mechanism for which today he
is deservedly celebrated. So, don’t downplay the visit to the bottom of the world!
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INVASIVES IN THE NEOTROPICS:
COUNTRY REPORTS AND PROSPECTS FOR CONTROL

Conveners: Marta Lizarralde and Fabian Jaksic

INVASIVE MAMMALS IN ARGENTINA

Marta Lizarralde', Ricardo Ojeda?, Werner Flueck®, M. Laura Guichén* and Never Bonino®
TCONICET - Univ. Nacional de La Plata, 2GiB, IADIZA, CONICET, CCT Mendoza, *SCONICET-Universidad Atlantida
Argentina and University of Basel, Bariloche, *‘CONICET-Univ. Nacional de Lujan,® INTA Bariloche.

Introduction of wildlife have subsequently become established in ecosystems particularly vulnerable to invasive species and
has become a serious problem in Argentina. Most species are from Eurasia, and recorded dates of introductions are mainly
from the second and first half of the 19th and 20th centuries. Feral populations of 18 species of exotic mammals occur in
Argentina Examples of invasive mammals, their attributes and invaded habitats are synthesized.. In Archipelago of Tierra del
Fuego, colonization by beaver (Castor canadensis) has had a major ecological impact. Most fueguian watercourses are also
inhabited by muskrats (Ondatra zibethicus). American mink (Mustela vison) was introduced for fur farming and established
successfully from Neuquén to Tierra del Fuego while rabbits (Oryctolagus cuniculus) were released into several regions of Chile
from where they spread and invaded the southwestern region of Argentina. European hare (Lepus europaeus) was introduced
in the central region of the country and current distribution cover practically all of Argentina. No quantitative information exists
on the effects of European hare on vegetation, except in forestry plantations Red deer (Cervus elaphus), one of the most
damaging and complicated invasive mammals, were brought to La Pampa and shortly after to the Andean cordillera. Wild boar
(Sus scrofa) was introduced in La Pampa and Neuquén and current distribution includes several National parks and has been
reported as having a detrimental impact on livestock, on agricultural activities. The Asiatic Red-Bellied squirrel (Callosciurus
erythraeus) was introduced as a pet in 1970 and <5 animals originated a wild population. Squirrels cause economic damage in
agricultural and urban areas, and may threaten native birds and disperse exotic vegetation. Management actions could be
undertaken to eradicate isolated and small foci of invasions while control and mitigation can reduce damage in large populations.
Guidelines for the best management options are needed.

INVASIVE MAMMALS IN BRAZIL: PROBLEMS ARISING FROM LIVESTOCK
AND FROM THE ILLEGAL WILDLIFE TRADE

Carlos R Ruiz-Miranda and Marcio M. de Morais
Laboratério de Ciéncias Ambientais, Centro de Biociéncias e Biotecnologia, Universidade Estadual do Norte
Fluminense, Campos dos Goytacazes, RJ.

This work presents an overview of invasive species of mammals in Brazil. We will present information from exotic introduced
mammals and from native Brazilian species that have become introduced species. We used the data gathered nationwide
through the TNC program supervised by the Hosus Institute and from our own surveys. Brazil has few introduced exotic
mammals, most of them are domesticated species gone feral, but has a peculiar situation: the introduction of native wildlife to
regions outside their historic range and the direct result of the illegal wildlife trade and the law enforcement efforts to combat it.
Song birds and and primates are the most common groups. When the introduced species in question is a primate the situation
receives differentiated consideration, including considering the opportunity for studies of behavioral and ecological plasticity,
and even as a potential for tourism. We discuss an invasive species scenario using the example of introduced commom
marmosets (Callithrix spp) in Brazil, specially in the S&o Jo&o river wartershed. We will contrast the possible benefits and costs
of these introductions in terms of biodiversity conservation, scientific research and ethical issues. The different management
options and their ethical considerations will be discussed and a decision making key will be presented. We sugest that these
cases of dislocated native species be treated under the framework of invasive species and the management decisions be based
on the principle of what is best for biodiversity in general.
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HOLES IN THE FENCE: MAMMALIAN INVADERS IN CHILE
AND THE PERMEABILITY OF PRESUMED BIOGEOGRAPHICAL BARRIERS

Fabian Jaksic and Ariel Farias
CASEB, Pontificia Universidad Catélica de Chile, Santiago.

The extraordinary geography of Chile, surrounded by strong biogeographical barriers (Atacama Desert to the north, Andean
Ranges to the east, Pacific Ocean to the west and south), challenges species dispersal, and has been deemed responsible for
the country’s high level of faunal endemism. This makes us expect that the resulting ‘biogeographical island’ should be relatively
immune from attempted invasions, particularly from the arrival of naturalized terrestrial species such as non-volant mammals.
However, when compared to other physiognomically similar regions (e.g. California), Chile shows a greater proportion of naturalized
mammals. Further, with the exception of commensal rodents, livestock and domestic species, a common path of introduction to
Chile involves (at least partially) the dispersion from Argentina, where they were previously introduced for either hunting purposes
(Lepus europaeus, Sus scrofa, Cervus elaphus) or fur trade (Castor canadensis, Ondatra zibethicus, Mustela vison). In this
respect, the lower Southern Andean Ranges and the open steppes in Patagonia seem particularly permeable to mammal
dispersion. Similarly, species spreading from Chile out to neighboring countries also occur across both southern Patagonia
(Oryctolagus cuniculus, Lycalopex griseus) and the Atacama Desert (L. europaeus crossing from Chile to Peru after invading
from Argentina). Thus, the formerly assumed ‘strong’ biogeographical barriers between these countries do not seem to play a
significant role in containing exotic mammalian invaders, highlighting the futility of management decisions not taken from a
‘whole-region’ perspective (e.g., the southern cone of South America).

DIVERSITY, COMPOSITION AND DISTRIBUTION
OF THE INTRODUCED MAMMALS OF MEXICO

Gerardo Ceballos, Rodrigo Medellin
Instituto de Ecologia, UNAM, México

The introduction of exotic species to Mexico has been identified as a major threat to native species. Exotic species have been
the main cause of extinction of vertebrates in the country. The impact of exotic mammals has been particularly severe on the
flora and fauna of islands especially in the north and in arid and semiarid environments with vegetation types such as xerophilous
scrub and grassland areas, which have done most of the introductions. Today, Mexico has well over 100 species of exotic
vertebrates, excluding fish, established and interacting with the native biodiversity. 61 species of mammals, 29 birds, 11 reptiles
and 5 amphibians have established populations in Mexico. The most severely affected ecosystems are the thorn scrubs of the
north and pine-oak forest along the highlands and mountain ranges. Besides the usual commensals such as cats, dogs, rats,
mice, and goats, which are present throughout the country, some species, such as the barbary sheep, axis deer, blackbuck, and
fallow deer, have over 40 established populations primarily in the north of the country. Mexico is moving towards controlling
populations of exotics primarily in islands, but it is crucial to have legislation in place to stop the advance and additional
introduction of these and other exotic species.

EXOTIC MAMMALS IN PERU: WHAT DO WE KNOW ABOUT INVASIONS?

Victor R. Morales M., Horacio Zeballos and Milagros Jiménez
Facultad de Ciencias Biologicas, Museo de Historia Natural, Universidad Ricardo Palma, Lima, Peru

Peru has high ecosystem heterogeneity. For instance, the coastal region has a gradient from Central America Rainforest to
extreme Desert; the Andean region has both desert and pluvial basins (20 — 8000 mm), and the Amazonian region with high
biodiversity. Hence, it is considered to be a mega diverse country, being the 5th country in number of mammal species (515
spp.). Nonetheless, Peru has less exotic mammal species than other countries in South America (14 spp.), most of these (10
spp.) were introduced as livestock or domestic during the Spanish colonial period (17th century). Six out of these 10 species
have become naturalized, although naturalized populations are frequently used for hunting purposes by people. In addition,
three Muridae species were unintentionally introduced through ports during the colonial period. In modern times, Lepus europaeus
has spread from Bolivia and Chile to Peru unaided by humans. The National Biodiversity Strategy includes evaluating the
potential impacts of exotic species to be introduced to the country and making inventories, monitoring and eradicating invasive
species. There is a gap in detecting invasive species from neighboring countries that can be spread unaided by humans as in
L. europaeus case. It is important to consider how to fill this gap with the purpose of avoiding future introductions of other
species similar as those that have occurred from Argentina to Chile. Finally, we want to remark the lack of studies of the effects
of naturalized mammal species in Peru, in order to identify which can be classified as invasive mammals.

Mendoza, Argentina, 9 - 14 August 2009 87



CONSERVING MAMMALS IN FRAGMENTED LANDSCAPES

Conveners: Daniel Brito and Flavia Souza Rocha

IUCN RED LIST AND MAMMALS THREATENED BY HABITAT LOSS
AND FRAGMENTATION

Jan Schipper
Center for Applied Biodiversity Science, Conservation International, Arlington, VA USA

Habitat loss and degradation negatively affect the conservation status of over 40% of the world’s mammals. For many species,
population declines are further compounded by hunting and collecting (affecting 17% of mammals), as habitat destruction and
fragmentation can greatly facilitate access. The direct and indirect affects of fragmentation are difficult to measure and the
impacts are both species specific and scale dependent. The IUCN Red List can directly measure fragmentation for species
which are classified as threatened and which are «severely fragmented». In addition the IUCN Red List allows for species to be
evaluated based on indirect affects of fragmentation using Categories A (population reduction), B (geographic range size), C
(small population size and decline) and D (very small or restricted population) or E (quantitative analysis). There are a number
of more direct tools one can use to evaluate threat from fragmentation; species classified as threatened in B Categories can be
listed based on «severely fragmented» populations (entire species confined to only 1-10 fragments), and those in category D2
are found in less than 5 locations (often fragmented), for example. Currently 304 mammals (5%) are flagged as severely
fragmented, 38 of which are Critically Endangered. Herein we present the current trends in the IUCN Red List and mammals
threatened by habitat loss and fragmentation.

2009 ALLIANCE FOR ZERO EXTINCTION (AZE) UPDATE: IMPORTANCE OF THE 2008
IUCN GLOBAL MAMMAL ASSESSMENT DATA FOR PINPOINTING URGENT
PRIORITIES FOR CONSERVATION ACTION

Matthew N. Foster
Center for Applied Biodiversity Science, Conservation International

The Alliance for Zero Extinction (AZE) is an alliance of over 60 biodiversity conservation organizations in 22 countries that
collectively aim to avoid species extinctions by identifying and protecting the last remaining habitats of Earth’s most threatened
species. To date, the alliance has identified 595 sites worldwide (120 for mammals) where one or more Critically Endangered or
Endangered species of mammal, bird, reptile, amphibian, or conifer (those taxa globally assessed by IUCN as of December
2005), find their last known refuge. The IUCN Red List process, including the recently updated Global Mammal Assessment, is
a key dataset for identifying AZE trigger species and sites. In this presentation we illustrate how the Global Mammal Assessment
information is feeding into the AZE update that is underway, and explain how experts can contribute information to improve the
AZE dataset as we move toward a 2009 update.

INCLUDING SPECIES BIOLOGICAL TRAITS INTO AREA-SETTING METHODS
FOR MAMMAL CONSERVATION IN THE NEOTROPICS

Rafael Dias Loyola
Departamento de Ecologia, Universidade Federal de Goiés, Brazil

Conservation planning analyses show a striking progression from endeavors targeted at single species or at individual sites, to
the systematic assessment of entire taxa at large scales. These, in turn, inform wide-reaching conservation policies and financial
investments. Prioritization schemes usually attribute high importance to areas with the highest species richness and endemism
or where extensive habitat loss has already taken place. These approaches aim at minimizing biodiversity loss in regions where
severe human disturbance to natural habitats has already occurred. However, species respond differently to threats and several
factors can influence such responses. Hence, to be ecological1y sound these schemes should also inc1ude species biological
traits into area-setting methods. This can be achieved by mapping evolutionary, ecological, and life-history traits, which are
used as constraints in prioritization analyses. This approach allows the construction of different conservation planning scenarios.
For instance, one could imagine a scenario in which regions tend to aggregate species that are large-bodied, having at the
same time smalllitter size, long interbirth period, smalllocal population density as well as high phylogenetic diversity. Regions
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harboring such species assemblages need an urgent intervention because these species are thought to be at imminent risk of
extinction. Biological traits could be combined in different ways to generate other scenarios. The inc1usion ofbiological traits
into area-setting methods helps to increase the effectiveness of priority-area sets elucidating where conservation is likely to
yield best returns at different spatial scales from an ecological perspective.

LAND-USE, FUNCTIONAL CONNECTIVITY AND
THE CONSERVATION OF MAMMALS

Carlos Eduardo V. Grelle
Universidade Federal do Rio de Janeiro, Brazil

Many tropical forests, such as the Brazilian Atlantic Forest, are being target of massive deforestation. Consequently many
fragments and protected areas can be found embebbed in different types of matrix and sometimes isolated. Thus an important
landscape variable is functional connectivity, and its consequences for viability of populations. Ideally, this viability must be
maintained by a network of protected areas. Here we used a graph-theoretical approach to identify the connectivity among the
protected areas of Brazilian Atlantic forest at Rio de Janeiro State, Brazil. This analysis takes into account the functional and
structural connectivity among protected areas using data on the perceptual capacity of the New World marsupial Micoureus
paraguayanus. It considers differences within types of matrixes surrounding the protected areas. In a previous study the minimum
area of suitable habitat (MPV) needed to maintain a minimum viable population of M .travassosi in an isolated protected area
was estimated at 3600 ha, and 62% of them were considered capable of retaining a MPV. Here our results based on functional
connectivity, under a landscape perspective detected a greater net of connectivity between protected areas with 81% of them
capable of maintaining the MPV of M. paraguayanus.

SMALL POPULATION SIZES AND MAMMAL VIABILITY

Daniel Brito
Universidade Federal de Goias

APVAwas carried out for the marsupial Micoureus paraguayanus in eight small (1.5 to 15.0 ha) forest fragments in southeastern
Brazil. Analysis was based on field data obtained through demographic studies carried out since 1995. Populations are small
and connected by dispersing individuals, therefore forming a metapopulation. Frequency of catastrophic fires was estimated
from the historical records. We used the computer package VORTEX to simulate the dynamics of the metapopulation. All
populations and the metapopulation were found to be threatened within 100 years (extinction probability > 0.98). A sensitivity
analysis was run varying six parameters: three demographic (sex ratio migration and mortality rates), two environmental (K, fire
frequency) and one genetic (level of inbreeding depression). Genetics, K, mortality rates and sex ratio play major roles to
population persistence, whereas catastrophes and migration rates had a secondary role.. M. paraguayanus can be used as a
model species, improving the knowledge of how extinction-prone are populations of neotropical arboreal marsupials in forest
fragments, and which management actions could decrease such risks. As metapopulation dynamics is thought to play an
important role in the conservation of mammals, mainly due to the fragmentation process, | also evaluated the role of individual
patches to the metapopulation persistence. The analysis indicates that the local populations may be divided into three groups:
(1) the smallest and most isolated patches, which are the most threatened; (2) five circular shaped and relatively well connected
patches and (3) the largest patch and most persistent local population. Knowledge of how specific individual patches influence
metapopulation dynamics is an important tool in guiding management strategies, and it can be affected by factors like patch
size and relative position. It seems that for this particular case, probability to metapopulation extinction, mean metapopulation
size, heterozygosity and mean growth rate were the most informative measures to evaluate a patch’s contribution to
metapopulation persistence. Despite all controversies, metapopulation theory, when carefully and properly applied, is a valuable
tool in conservation biology.

SMALL MAMMAL CONSERVATION IN FRAGMENTED LANDSCAPES:
A CASE STUDY IN BRAZIL

Flavia Souza Rocha
Instituto Superior de Tecnologia de Paracambi, RJ. <flasrocha @ gmail.com>

Changes in natural landscapes and habitat fragmentation are key processes that contribute to biodiversity decline and extinction.
Knowing that there is close relation between species richness, composition and diversity and landscape structure, this study
aimed to understand the effects of habitat fragmentation on small mammal communities. During 24 months, we studied six
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forest fragments and three areas inside a State Park, on the Pontal do Paranapanema region (SP, Brazil). Marsupials were 98%
of all captures, and Didelphis albiventris and Micoureus paraguayanus the most frequent. D. albiventris occurred in all fragments,
being dominant in all communities, except in park. M. paraguayanus was absent in the smaller remnant. Some species were
found only in the park, which is the most rich and diverse area. Smaller fragment has the lowest values for both indices.
Landscape indices, simulated dispersal ability of species and multiple regression were used to investigate the relationship
between landscape structure and community indices. We found strong species-area relationship, but proximity to other patches
of the same type in a short distance is the factor that best explains variations on richness and diversity of small mammals on this
system. The measure of isolation refers to movement between fragments and, due to their low dispersal ability, small arboreous
marsupials are isolated. Our landscape is composed by small fragments separated by large open Gelds, easily crossed by large
mammals, but effective barriers for small ones. We recommend restoration of fragment edges to increase effective areas and
the decrease of the distance between patches with improvement of matrix permeability, using, for example, stepping-stones
with trees in pastures, separated by short distances, to allow movements of individuals. Landscape management in a Gner
scale could effectively mitigate isolation effects for a wide array of species.

CONSERVATION GENETICS IN FRAGMENTED LANDSCAPES

Fernando Pacheco Rodrigues
Universidade Federal de Sao Carlos, Brasil

Habitat fragmentation is predict to have considerable effects on the genetic and demographic viability of populations due to the
combined effects of reduced population size and increased isolation. Assessing the diversity and genetic structure of fragmented
populations is important to understand how these changes are occurring and for the design of effective conservation strategies.
However, interpretation of the genetic variation patterns found is not a simple task, since these can be complicated by factors
such as genetic drift, retention of ancestral polymorphism, selection and fluctuations in effective population size. Additionally,
the consequences of habitat fragmentation on wildlife depends on the biological characteristics of the target specie and the
characteristics of the matrix surrounding fragments. Here we will present some results of studies that we have been conducted
to evaluate the consequences of recent habitat fragmentation on diversity and genetic structure of the arboreal marsupial
Micoureus paraguayanus and some felid species, in both micro and macro-geographical scale. Our finds indicate that recent
habitat fragmentation (about 60 years) can be promoting changes in the genetic diversity and structure of the studied populations,
what can compromise its viability in the long term.

CONSERVING MAMMALS IN A FRAGMENTED LANDSCAPE:
THE ATLANTIC FOREST OF RIO DE JANEIRO AS A CASE STUDY

Helena Godoy Bergallo
Universidade do Estado do Rio de Janeiro, Brazil

ACOUSTIC COMMUNICATION IN BOTH
TERRESTRIAL AND AQUATIC MAMMALS

Conveners: Isabelle Charrier and Lilian Sander

WHISTLES OF BOTTLENOSE DOLPHINS: GROUP REPERTOIRES
AND GEOGRAPHIC VARIATIONS

Lilian Sander
Instituto de Biociéncias, Departamento de Genética, Universidade Federal do Rio Grande do Sul Porto Alegre,
Brazil

Many gregarious species have group-specific signaling, resulting from learning processes of its members. Such phenomena
have been described for cetaceans, in whose groups the sign-specificity of individuals or populations frequently reflects the
social system and the behavioral context of the studied species. The bottlenose dolphin (Tursiops truncatus) produces a wide
repertoire of complex vocalizations, and the whistle - a narrowband, frequency-modulated sound - is one of the categories that
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receive more attention due to the social context in which it occurs. The quantification of the structure and variability of the
vocalizations are important aspects of studies evaluating repertoire differences between populations. Usually, the biggest
differences in the whistle variations are found in populations of non adjacent areas. Whistle structure can also vary according to
the environment, where the dolphins seem to alter some parameters in order to adapt to specific environmental noise levels.
Pelagic species whistles show broader frequency ranges and increased frequency modulation compared to the coastal species.
The absence of interfering obstacles in open waters seems to favor the use of higher frequencies and broader frequency
ranges, given that such characteristics allow a better use of the binaural clues. This work will describe the geographic variability
of bottlenose dolphin whistle repertoires in the Southwestern Atlantic Ocean. The acoustic data was collected from 2000 to 2009
from two distant populations: a coastal group inhabiting the Tramandai Lagoon (29°58'S 50°07°'W), Southern Brazil, and an
oceanic group occurring in the surrounding waters of the Saint Peter, Saint Paul Archipelag, Northern Brazil (0°56'N 29°22'W)).
Different causal explanations for the geographic variations, like the higher values for the top frequency in whistles of the oceanic
group, will be discussed considering ecologic, genetic, and social factors. Future comparisons with other groups can test the
hypothesis presented and improve the current discussion about the theme.

ECOLOGICAL INFLUENCES SHAPING MOTHER- PUP RECOGNITION
IN AUSTRALIAN SEA LIONS

Ben Pitcher
Marine Mammal Research Group, GSE, Macquarie University, Sydney, Australia & NAMC, Bioacoustics Team,
Universite Paris Sud, Orsay, France

Parent-offspring recognition is important in species where offspring survival and development is dependent on parental care,
and there is potential for confusion between related and unrelated individuals. Australian sea lions (Neophoca cinerea) are
colonial breeders, giving birth to one pup and suckling it for 18 months. Mothers remain on shore for up to 14 days with the
newborn pup before alternating periods at sea foraging with periods in the colony, reuniting with their pup every time they return.
Analysis of both mother and pup vocalizations has revealed individual vocal signatures. Here we experimentally examine the
development of the vocal recognition abilities of both mothers and pups and the role olfactory signaling in reunions using wild
Australian sea lions. In contrast to other otariid species where pups can recognize their mother’s voice before the end of the
perinatal attendance period, Australian sea lion pups appear to take longer to learn their mother’s voice and cannot recognize
their mother before she leaves the colony to resume foraging. Mothers however begin to show recognition abilities within 24
hours of giving birth and can identify their pup by four days of age. It is possible that other sensory modalities, particularly
olfactory, play a role in individual recognition. Observations suggest that the majority of natural reunions utilize olfactory cues
and that some reunions occur without vocal cues. In a choice test when presented with the scent of their own pup and an alien
pup 9/10 mothers correctly identified their own pup. We suggest that the individual recognition system of the Australian sea lion,
and in particular the comparatively slow onset of pup recognition abilities, is the product of lower selective pressures (such as
colony density), the rapid onset of the mother’s abilities and the use of multiple sensory modalities.

MOTHER-YOUNG VOCAL RECOGNITION IN PINNIPEDS:
REVIEW AND PERSPECTIVES

Isabelle Charrier
NAMC-CNRS, Bioacoustics Team, Universite Paris Sud, Orsay, France

In many mammals, mother and young have developed the ability to identify each other by voice inducing mutual fitness benefits.
Such individual recognition is therefore crucial to reproductive success/offspring survival, especially for those species breeding
in large groups where a mother’s ability to locate its offspring is compromise, and for colonial species in which allo-nursing or
fostering does not occur. Given the interest to understand the cognitive processes underlying maternal care, the mechanisms of
mother-offspring vocal recognition are worthwhile to be compared between closely related species experiencing diverse social/
mating systems to see if general trends do exist. To answer this question, Pinnipeds (phocids, otariids and odobenids) are
excellent models since (1) females come ashore (on land or on ice) to give birth and nurse their young, (2) individual vocal
recognition between mother and young has been reported in several species, and (3) species exhibit different breeding density
from solitary to highly colonial species. To assess the difference in their individual recognition systems, a particular attention
was devoted to analyse the mother-young vocalisations and to identify the level of individual stereotypy in different species.
However, only playback experiments on animals can confirm the occurrence of mother-young individual vocal recognition, and
assess the period of establishment of such vocal identification. Up to now, there are very few studies investigating the individual
vocal signature by using modified or synthetic signals. In the light of these results, some trends of communication can be found.
By studying different pinnipeds species in regards to their different ecological and biological constraints, we aim to compare
their individual recognition systems to those of colonial birds to assess some general rules of vocal communication in Vertebrates.
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ROLE OF SONG IN THE ALTITUDINAL REPLACEMENT
OF SINGING MICE (SCOTINOMYS)

Bret Pasch
Department of Zoology, University of Florida, Gainesville, USA

Understanding the role of abiotic and biotic factors in limiting species distributions is a fundamental goal in biology. On the
highest mountains of Costa Rica and Panama, the Chiriqui singing mouse (Scotinomys xerampelinus) abruptly replaces Alston’s
singing mouse (S. teguina). Comparative biogeographical surveys, reciprocal removal experiments, and interspecific behavioral
trials demonstrate that S. teguina is limited by the presence of dominant heterospecifics, whereas S. xerampelinus is limited by
abiotic factors. Response of male mice to reciprocal playbacks in the field and lab show that songs play a role in interspecific
territoriality and reinforce ecological interactions. | highlight hormonal and neural underpinnings of song production and perception
that mediate interspecific interactions and limit the altitudinal distributions of singing mice.

VOCAL COMMUNICATION IN SUBTERRANEAN RODENTS:
WHY TUCO-TUCOS SEEM SO DIFFERENT?

Gabriel Francescoli
Seccion Etologia, Facultad de Ciencias, Montevideo, Uruguay

ECOLOGICAL PHYSIOLOGY OF
SOUTHERN HEMISPHERE MAMMALS

Conveners: Fritz Geiser and Ariovaldo Cruz-Neto

THE PHYSIOLOGICAL BAUPLAN OF SOUTH AMERICAN
AND AUSTRALIAN MARSUPIALS: ARE THEY DIFFERENT?

A. Cruz-Neto, Cooper, C.E. and Withers, P.C.
UNESP, Brazil

One of the main paradigms concerning physiological adaptations in mammals is the notion that marsupials have lower values
of standard physiological parameters than eutherian mammals. It has also been suggested that, compared to eutherians,
marsupials are physiologically conservative, with little adaptive variation apparent in their physiology. This last statement,
however, were based on comparative analysis that did not partitioning differences between South American marsupial and
Australian marsupials. Given the 110-130 million years of separate evolution, one might expect differences in the physiology of
the two groups and early works suggested that such difference reflects climatic and dietary adaptation. Here we used standard
and phylogenetic based analysis to present a detailed comparison of physiological variables aiming to test whether South
American marsupials indeed have lower values for standard physiological variables (BMR, EWL, Ta, Cwet and relative water
economy) than their Australian relatives. Our analysis revealed that, as a group, there was little variability in these physiological
parameters after controlling for the effects of body mass. Within the limited data available for South-American marsupials, we
found that their physiological bauplan did not differ from the Australian marsupials, and seems to be sufficient to allow them to
exploit a range of environmental and biological niches with only minimal adaptive change. It has been suggested that the pre-
adaptation of marsupials to a low-energy niche reflects the phylogenetic history of the group and may explain the poor competitive
record of marsupials with placentals. The fact that South American marsupials have persisted despite a much longer association
with placental mammals, and without any difference in their physiological bauplan, suggested that it has not been necessary for
them to differ physiologically from Australian marsupials to persist in the face of competition/predation from placentals. Financial
support: FAPESP - Brazil, ARC - Australia
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GUT SIZE FLEXIBILITY IN RODENTS: WHAT WE KNOW, AND DON’T KNOW,
FOR SOUTHERN HEMISPHERE SPECIES

Daniel Naya
Universidad de la Republica, Uruguay

Phenotypic plasticity comprises a central concept for understanding how organisms interact with their environment, and thus, is
a central topic in ecology and evolution. A particular case of phenotypic plasticity is phenotypic flexibility, which refers to rever-
sible change in organism traits due to changes in internal or external environmental conditions. Flexibility of digestive features
can be understood considering the benefits of digestion, which links animal foraging to metabolizable energy and nutrient gain,
and its costs, which are partly indexed by digestive tract tissue mass, which is one of the most expensive to maintain in terms
of energy and protein metabolism. Studies in rodents on gut size flexibility have been developed for more than a century, mainly
from two different areas of the biological sciences, physiology and ecology. However, as for several other topics related with
physiological ecology, both kinds of studies largely developed along separate paths. In this talk | will bring together all information
available on gut size flexibility in rodents,, in order to evaluate what is know (and don’t know) for Southern Hemisphere species.
In addition, future directions for the study of digestive flexibility in vertebrate animals will be presented. Funded by Caseb (Chile)
and CSIC (Uruguay).

HETEROTHERMY IN FREE-RANGING WOODLAND
DORMICE GRAPHIURUS MURINUS

Nomakwezi Mzilikazi & R. Baxter
Nelson Mandela Metropolitan University, South Africa

Although the woodland dormouse Graphiurus murinus is a subtropical species it inhabits areas where winter temperatures
often approach freezing during winter. It is small (ca. 30g), subsists largely on arthropods and these attributes are likely to
present energetic constraints on the species during winter. One physiological mechanism that may potentially increase chances
of survival through such energetically challenging times is the use of heterothermy (daily torpor and hibernation). In this study,
we investigated the use of heterothermy in free ranging G. murinus captured in the Great Fish River Reserve, situated in the
Eastern Cape, South Africa. The animals were implanted with pre-calibrated miniature dataloggers (iBBat, Alpha Mach Inc.)
during the winter of 2008, for a month and a half. The use of heterothermy in the field was frequent and was observed for up to
98% of all measurement days. Multiple day torpor bouts lasting up to 96 hours were observed. The minimum body temperature
measured was 2.5°C at an ambient temperature of 2.6°C. The rate of rewarming was very slow (0.044°C/min) and often took
up to nine hours. Body temperatures closely tracked environmental temperatures measured in a nestbox. To our knowledge this
is the lowest body temperature measured in a free-ranging small mammal in South Africa and represents the first record of
hibernation on mainland Africa. This study highlights the possibility that the use of hibernation in Africa may be more widespread
than is currently appreciated.

SOUTHERN HEMISPHERE MARSUPIALS: PALAEOCLIMATOLOGY,
ECOPHYSIOLOGY AND A TEMPLATE FOR SEMELPARITY

Adrian Bradley
University of Queensland, Australia

South America and Antarctica separated 34 mya when Australian climates were seasonal and drying. The appearance of open
forests was followed by increasing aridity in the Miocene (20 to 10 mya) and the appearance of grasslands. The appearance of
this new habitat coincides with the radiation of the Macropodinae and the appearance of specialised reproductive and digestive
systems. However associated with the persistence of wetter forest environments, which some have related to predictability of
food resources, semelparous life history patterns appear to have been retained in some Australian and South American species.
Accompanying semelparity of males, reproductive stimulation is initiated by photoperiod accompanied later by activation of the
stress response. In reproductive males (Antechinus stuartii, swainsonii, flavipes, subtropicus and Phascogale calura) HPA
activation occurs together with an elevation of plasma cortisol, androgen-mediated depression in corticosteroid binding globulin
concentration, and an increase in free cortisol. Cortisol damages hippocampal neurons, reducing dendritic spine density and
length, changes associated with impaired, but adaptively significant and beneficial, control of glucocorticoid feedback regulation.
The resulting elevation in plasma free cortisol and androgen concentrations suppress the immune system enabling latent
infection by pathogens and parasites to become overt. Damage to gastrointestinal and renal tissues may also occur. A proximate
cause of the HPA activation in A. subtropicus is olfactory with reproductive males releasing urinary pyrazines that are potent
stressors for males causing an elevation in cortisol and catecholamines. Functional MRI studies reveal large increases in
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hippocampal blood flow following exposure to DMP or urine from intact but not castrate males. Reports of partial semelparity in
Monodelphis dimidiata and Marmosops incanus have recently been followed by reports of semelparity in Marmosops paulensis
and partial semelparity in Gracilianus microtarsus in SE Brazil. Will physiological and pathological changes in post-reproductive
males resemble those changes described for certain Australian dasyurids?

AUSTRALIAN RODENTS AND CLIMATE INDUCED CHANGES IN THE ECO-
PHYSIOLOGY OF A ‘NEW ENDEMIC’, THE BUSH RAT (RATTUS FUSCIPLS)

Elsa Glanville and Frank Seebacher
University of Sydney, Australia

Cold environments demand increased heat production if endotherms are to maintain a stable body temperature (Tb) irrespective
of environmental temperature (Te). Small mammals that do not enter torpor may offset the increased energetic cost of survival
in cold climates by slightly decreasing Tb and increasing metabolic heat production. We aimed to determine whether climate
affects the body temperature, behaviour and metabolic regulation of small mammals by studying populations of native Australian
rodents (bush rat, Rattus fuscipes) from four climates ranging from sub-tropical to alpine. In the wild, mean Tb of cold climate
rats (35.74°C+0.17) was significantly lower than the Tb of warm climate rats (36.73°C+0.13), and Tb amplitude (Tbmax -
Tbmin) was significantly greater in cold climate rats (4.02+0.15) compared to warm climate rats (3.08+0.14). The behaviour and
morphology of rats was also affected by climate. Rats in cold climates nested communally, chose more insulated nest sites and
had thicker fur. Heat transfer modelling showed that the decreased body temperature combined with increased fur thickness
conferred a daily reduction in the amount of food required in cold climates. At the cellular level, mitochondrial bioenergetic
activity varied significantly with climate, as did tissue specific aerobic and anaerobic capacity as indicated by the activity of key
regulatory enzymes. The relative expression of uncoupling protein 1 (UCP1) and the key metabolic regulator, PGC1-?, was also
significantly increased in brown adipose tissue (BAT) from cold climate rats. Rather than regulating to a fixed body temperature
regardless of climate, small mammals regulate to a lower body temperature in cold climates, reducing the required daily food
intake. Concurrent changes in biochemistry negate the thermodynamic effects of the lower body temperature and facilitate
maintained activity.

TORPOR IN SOUTHERN HEMISPHERE MAMMALS

Fritz Geiser
University of New England. Australia

Torpor is characterized by substantial reductions in body temperature (Tb) and metabolic rate (MR), is the most effective
measure for energy conservation available to mammals, and is widely used in diverse species. For example in Australia, which
is the continent where the largest proportion of mammals has been investigated, an estimated >43% of all terrestrial mammals
are heterothermic (ie. employ torpor). Daily torpor is expressed in the ‘daily heterotherms’, which remain torpid for several
hours/day, are unable to undergo multi-day torpor bouts, and usually forage between bouts of torpor. In contrast, the ‘hibernators’
can express multi-day torpor bouts lasting up to several weeks. In the southern hemisphere, daily torpor is used by didelphids
(small opossums), dasyurids (dunnarts, antechinus, quolls), myrmecobiids (numbat), tarsipedids (honey-possum), petaurids
(sugar glider), rodents (eg. pouched mice), insectivores (shrews), primates (mouse lemurs), and small pteropodid and phyllostomid
bats. During daily torpor, Tb is on average reduced to ~10-25°C and MR is ~30% of the basal metabolic rate (BMR). Hibernation
has been observed in the monotremes (echidna), microbiotheriids (Dromiciops) burramyids (pygmy-possums), acrobatids
(feathertail glider), dasypodids (Pichi), rodents (eg. dormice), perhaps macroscelids (elephant shrews), insectivores (hedgehogs,
tenrecs), primates (fat-tailed lemur), and insectivorous bats. During multi-day torpor, which often but not always occurs in
winter, Tb is usually reduced to a minimum of ~0-10°C, and the MR can be as little as 1-5% of the BMR permitting survival on
stored body fat for months. Torpor in many southern hemisphere mammals appears to be opportunistic and not only important
for survival of seasonally adverse conditions, but apparently also for dealing with unpredictable events at any time of the year.
As torpor substantially reduces energy requirements its use in turn reduces the need for foraging and consequently exposure to
predators. Thus, torpor use has implications for the conservation of mammals.
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CLIMATE AND FAUNAL CHANGES:
A LONG DISTANCE COMPARISON

Conveners: Maria Rita Palombo and Jose Luis Prado

CLIMATIC-ENVIRONMENTAL CHANGES AND BODY MASS EVOLUTION
IN SOUTH AMERICAN MAMMALS: THE ABDERITIDAE’S CASE
(MARSUPIALIA: PAUCITUBERCULATA)

Maria Alejandra Abello and Edgardo Ortiz Jaureguizar
LASBE (Facultad de Ciencias Naturales y Museo, UNLP, Paseo del Bosque S/N°, B1900FWO, La Plata, Argentina

The Abderitidae are a monophyletic group of small sized marsupials, recorded in South America during Late Oligocene-Middle
Miocene. They are represented by three genera (i.e., Parabderites, Abderites, and Pitheculites) and eight species, all of them
showing dental specializations (e.g., plagiaulacoid molariforms) convergent with those of other mammals (e.g., burramid
marsupials, plagiaulacoid multituberculates, carpolestid plesiadapiforms). The objectives of this presentation are: (1) to understand
the body mass evolution in the Abderitidae; and (2) to explore its possible linking with the climatic-environmental changes
recorded in South America during the middle Cenozoic. Body mass was estimated from the area of the M2 using a linear
regression equation derived from living marsupials. To understand its evolution, body mass was mapped on the Abderitidae’s
cladogram using the Line Parsimony Method (LPM) implemented in Mac Clade (version 4.02). The results show that: a)
Parabderites has species of small (P. minusculus, 75 g) and medium size (P. bicrispatus, 572 g); b) all the species of Pitheculites
has small size (P. minimus, 32 g; P. rothi, 52 g; and P. chenche, 94 g); c) the species of Abderites occupied the range of the
medium (A. crispus, 232 g; and A. meridionalis, 450g) to medium-large size (Abderites sp., 720 g); (d) only Abderites shows a
clear pattern of body mass evolution across the time (from lower to higher body mass species). All these body mass changes
occurred during a lapse characterized by a progressive decrease in temperatures, and an increase of aridity, that produced a
reduction of the warm and wet forested environments, and the initiation of the expansion of the more open, drier and colder
ones (e.g., savannas, grasslands) in southern South America. As colophon, we discuss the probable influence of these climatic-
environmental changes on the body mass evolution of the Abderitidae.

PLEISTOCENE MEXICAN MAMMALS CONTRIBUTION TOWARDS
THE UNDERSTANDING OF THE GREAT AMERICAN BIOTIC INTERCHANGE

Oscar J. Polaco', Joaquin Arroyo-Cabrales', Eileen Johnson, and Ismael Ferrusquia-Villafranca
' Laboratorio de Arqueozoologia, Inah. Moneda # 16, Col. Centro. 06060 Mexico, D. F., Mexico

The Great American Biotic Interchange was a Plio-Pleistocene event so important that it changed forever the faunal physiognomy
of the whole Continent. México functioned as a two-way corridor between North and South America. Largely tropical species
living then in southeastern Mexico-Central America were able to disperse north or south. Understanding México’s role in the
interchange now is greatly facilitated with the Mexican Quaternary Mammals database that allows an assessment of the
Pleistocene biodiversity and zoogeography on a national basis. During the Pleistocene, the Mexican mammalian fauna was
more diverse at order and family levels than at present. Currently, the 273 recorded species of terrestrial mammals for the
Mexican Pleistocene pertain to 43 families and 12 orders. The neotropical Order Notoungulata reached its northernmost limit in
the Trans-Mexican Volcanic Belt. Monkeys (Atelidae), tapirs (Tapiridae), and xenarthrans, including Glyptodontidae,
Megalonychidae, Megatheriidae, and Mylodontidae, reached their northern limits in northern México-southern United States.
The same applies to the rodent family Hydrochoeridae. At the same time, in México and Central America, several families reach
their southernmost limits, not able to pass into South America. These families include Antilocapridae, Bovidae, Elephantidae,
Herpestidae, and Mammutidae. Other families, such as Ursidae, exhibit a different pattern, whereby some South American
genera (such as Arctodus) were able to pass into the US and Canada but northern genera reached their southern limits in
México. A variety of environmental conditions in México allow co-occurrence of very diverse mammals, including megaherbivores
and megacarnivores that functioned as community dominant groups. Climatic and ecological factors influ