TRANSBOUNDARY ELEPHANT MOVEMENTS ARE AFFECTED BY LANDUSE, ROADS,
WATER AND FENCES
CUSHMAN, SAMUEL, Michael Chase, Curtice Griffin

We used movement cost modeling in GIS to test the influence of roads, settlements, fences and
water on the seasonal movements of elephants in Botswana-Namibia-Angola. We used a
factorial modeling approach to test the scale and strength of influence of each factor across a
range of effects. Our results suggest that fences, roads and settlements all act as barriers, but to
different degrees and scales. The influence of settlements acts at an appreciable distance, while
that of fences is much more severe but localized. By comparing over 10,000 alternative models
we identify the factors that most strongly influence elephant movement. We apply this knowledge
to produce a movement resistance map that may be useful to prioritize conservation and
management of this wide-ranging species.

USE OF NON-INVASIVE GENETIC METHODS TO CONFIRM DUIKER SPECIES
IDENTIFICATION MADE IN THE FIELD DURING DUNG COUNT SURVEYS

VAN VLIET, NATHALIE, Mathieu Bourgarel, Frangois Feer, Christian Miquel, Pierre Taberlet,
Stéphanie Zundel, Robert Nasi, Jean Charles Filleron

Duikers (Cephalophus sp.) are among the most hunted species for food and income in African
forests. The knowledge of their abundance or trend is essential to the estimation of hunting
sustainability. Because of the low rate of sightings, dung counts have been more widely used
than other survey methods to estimate duikers’ abundance. However, given the fact that up to
seven species can coexist in the same region, the difficulty in identifying duiker species from their
dung is a major problem related to the use of this method. Currently, there is no study that tests
the reliability of field identification of duiker dung. Many authors have lumped together different
duiker species (e.g. red duikers) and even other non duiker species such as the Suni antelope
(Neotragus moschatus). Thus researchers and managers have to cope with unreliable
estimations on duiker population. In this study, we suggest a method based on non—invasive
genetic methods to identify duiker species from DNA present on fresh dung, collected from the
field and conserved in silica tubes until extraction and sequencing. We compare identification of
dung made by field experts with the results given by a phylogenetic tree based on the 12S
mitochondrial DNA sequences. Our results show that field identification is only reliable to
distinguish C. sylvicultor but can not be used to distinguish the blue duiker from the red duikers,
and even less among red duiker species. We suggest the use of non invasive genetic methods to
ensure reliable species identification when dung counts are carried out. This methodological input
will probably strengthen the dung count technique in areas where several ungulate species
coexist and make it the most practical and reliable method for duiker population estimations.

POPULATION DYNAMICS OF THE RAGGEDTOOTH SHARK (CARCHARIAS TAURUS)
ALONG THE EAST COAST OF SOUTH AFRICA
DICKEN, MATTHEW, Anthony Booth, Malcolm Smale, Geremy CIiff

Understanding the population dynamics of raggedtooth sharks (Carcharias taurus) is crucial in
defining abundance, habitat use and evaluating the effects of exploitation and anthropogenic
activities. Between 1984 and 2004, a total of 1107 juvenile (1.8 m TL) C. taurus were tagged and
released along the east coast of South Africa. A total of 125 juvenile and 178 maturing and adult
C. taurus were recaptured, representing recapture rates of 11.2% and 7.5%, respectively. A
Cormack-Jolly-Seber model was developed to estimate abundance, survival and probability of
capture for both size classes of shark. The mean annual abundance of juvenile sharks,
unadjusted for bias, was 6 794 (95% C.I. =5 031 — 9 724) and adult sharks 21 790 (95% C.I. =
17 158 — 30 745). The accumulated effect of tag specific tag loss, non-reporting and post-release
mortality were to reduce the overall estimate of juvenile and adult abundance by approximately
50%. The population size of juvenile sharks remained relatively constant over the 20-year study
period, whereas the abundance of adult sharks has significantly increased (P = 0.019). This is
one of the first applications of an open population model to any shark species worldwide.



INSIGHTS INTO ELEPHANT INFLUENCE ON OTHER LARGE HERBIVORES
VALEIX, MARION, Hervé Fritz

Concerns have arisen about the influence of locally high elephant numbers on other large
herbivores in many African protected areas. For instance, in Hwange National Park, Zimbabwe,
large herbivore populations have declined since the mid 1980s while the elephant population has
increased strongly. This study investigated whether elephants are responsible for the decline in
other herbivore populations through two mechanisms. We studied microhabitat selection by other
herbivores to test for consequences on other herbivores of elephant-induced vegetation changes.
We found that most herbivores selected sites where elephant-induced changes had occurred.
Because surface water is scarce, we also studied the role of elephants in water access by other
herbivores. We monitored waterholes for 3744 hours and we found that some species adjusted
their behaviour to elephant presence (e.g. temporal niche shift). However, it is unlikely that these
behavioural changes influenced population dynamics. This study therefore demonstrated that our
hypotheses based on effects of elephant-induced vegetation changes and on interference
competition for water cannot explain the declines observed in populations of other herbivores.
Hypotheses about competition for key-resources and indirect effects on predator-prey
relationships of vegetation changes are raised and remain to be explored. These results are
crucial given the recent debate on the necessity to control elephant populations in southern
Africa.

FERNS, FROGS, LIZARDS, BIRDS AND BATS IN FOREST FRAGMENTS AND SHADE
CACAO PLANTATIONS IN TWO CONTRASTING LANDSCAPES IN THE ATLANTIC FOREST,
BRAZIL

FARIA, DEBORAH, Mateus Paciencia, Marianna Dixo, Rudi Laps, Julio Baumgarten

Agroforests, like the traditional shade cacao plantations (cabrucas) of southern Bahia, Brazil are
biologically rich habitats. However, a critical question for the conservation management of this
specific region and, more generally, to all the highly fragmented Atlantic Forest, is to what extent
the conservation value of cabrucas relies on the presence of primary forest habitat in the
landscape. We selected five diverse biological groups (ferns, frogs, lizards, birds and bats) and
investigated their response to the relative importance of cabrucas and forests in two contrasting
landscapes in southern Bahia, one dominated by forest with some interspersed cabrucas and one
dominated by cabrucas with dispersed forest fragments. For all biological groups, community
structure in cabrucas changed relatively to forests, but there were pronounced differences
between the two landscapes with regard to the ability of cabrucas to maintain species richness. A
greater representation of native forest in the landscape positively influences the species richness
reported in cabrucas. Landscape context also influenced the spatial variability of species
composition, stressing the importance, and the vulnerability, of the small forest patches remaining
in the landscapes dominated by shade plantations. These results point to the need to preserve
sufficient areas of primary habitat even in landscapes where land use practices are generally
favorable to the conservation of biodiversity.

ARE PARKS WORKING? A SUMMARY OF THE RESULTS AND CHALLENGES OF
EVALUATING ECOLOGICAL AND SOCIO-CULTURAL EFFECTIVENESS IN CASE STUDY
NATIONAL PARKS

TIMKO, JOLEEN

Many national parks worldwide have been accused of being ecologically unsustainable, socially
unjust, or both. This presentation presents the results of a comparative effectiveness evaluation
carried out in national parks in Canada and South Africa which assessed whether case study
parks were simultaneously effective in both ecological and socio-cultural terms. Key criteria within
both these realms were evaluated using park-specific management plan objectives as indicators.
Park ecological monitoring data was used to evaluate the following criteria: conservation of
biological diversity and ecosystem processes, and adaptation to and mitigation of stressors and



threats. Information from semi-structured interviews with park managers and members of park co-
management boards were used to evaluate the following socio-cultural criteria: resolution of land
claims, designation of resource access rights and livelihood opportunities, and participation in
park governance. Results show that few parks are effective either ecologically or socio-culturally,
and the general effectiveness assessment for each case study park will be presented. The status
and trend and outcomes-focused, ordinal evaluation scales used in the study will be compared,
and broader study findings such as the move toward targets and/or thresholds in park
management and key social factors deemed necessary for success in achieving socio-culturally
effective parks will be presented.

SEA DUCKS CONSERVATION: LINKING FRESHWATER, MARINE AND TERRESTRIAL
HABITATS
SAVARD, JEAN-PIERRE, Scott Gilliland

Sea Ducks present a peculiar conservation challenge as most spend their lives in coastal waters
but breed on land and raise their young on freshwater lakes. Examples of terrestrial and
freshwater habitat conservation are numerous; conservation of marine areas in relation to sea
ducks is rare. Non breeding scoters and eiders feed on mollusks, a very localized and predictable
food resource and are philopatric to their molting and wintering sites where flocks of thousands
individuals are not uncommon. Behavior observations of flightless molting scoters and eiders
indicate that birds can cover several kilometers in a single day in relation to tides and
disturbance. Eiders are generally associated with large mussel beds whereas scoters are
associated with clam beds. Preferred marine habitats are usually less than 10 m deep and may
include intertidal flats. Special marine protected areas are a potential tool to protect these sites. In
Canada legislative tools include the Migratory Bird Convention Act, the Canadian Wildlife Act, the
National Parks Act, and the Canada Oceans Act. However they have yet to be used. It is urgent
that we initiate protection of the most important molting and wintering sites.

FISHES, FRESHWATER AND A TALE OF TWO ESTUARIES
WHITFIELD, ALAN

The biotic and abiotic factors that determine the distribution and abundance of fishes in southern
African estuaries are strongly driven by riverine inputs. Freshwater flow interacts directly and
indirectly with the fishes that inhabit estuaries, e.g. river floods directly influence estuarine water
temperature, salinity, pH, turbidity, nutrient status, organic inputs, dissolved oxygen
concentrations and olfactory cues; and indirectly affect mouth state, tidal prism, habitat diversity,
productivity, fish recruitment, food availability and competition. The increasing abstraction of fresh
water from both large and small river catchments in southern Africa has had the effect of forcing
some estuaries into artificial cycles, i.e. natural successions now have human imposed
trajectories that are changing estuarine variability and forcing these systems into extreme states.
An understanding of this variability and the impact of reduced river flow is vital if estuarine
conservation efforts are to succeed. In this presentation two systems, the Kariega Estuary in the
Eastern Cape Province and Lake St Lucia in KwaZulu-Natal, are used as examples to illustrate
how fish assemblages have responded to major alterations in freshwater flow regimes.

EXTRACTING CONSERVATION: A STUDY OF COOPTATION AND COMPROMISE BETWEEN
INDIGENOUS COMMUNITIES, INDUSTRIES AND ENVIRONMENTALISTS
ALl, SALEEM

This paper analyzes some of the recent critique of environmentalism offered by anthropologists in
the context of partnerships between industry and conservationists for environmental planning,
particularly for oil and mining projects. Using comparative case analysis and standard
ethnographic methods, the paper analyzes the approach of IUCN, Conservation International,
The Worldwide Fund for Nature (WWF), The Nature Conservancy (TNC) and Earthworks. While
Conservation International and IUCN have established formal programs of partnership with the
extractive industries, WWF and TNC have been more cautious and approached partnerships on



an ad hoc basis for projects. Earthworks is on the other end of the spectrum with more
confrontational approaches and partnering with human development organizations such as
Oxfam to shame industry into compliance. The paper proposes that the success of partnerships
is often dependent on a sequence of more strident and confrontational approaches that provide
industry a comparative frame for compromise on conservation. Once this frame is provided
concilliatory processes can prevail. At the same time the anthropologists critique of conservation
groups misses the fact that their mandate is often at odds with indigenous interests. Further such
groups are formed on the basis of changing attitudes about the environment at all levels -- and
indigenous communities might be considered no exception to this imperative for change.

MITOCHONDRIA AND NUCLEAR DNA PHYLOGEOGRAPHY SUGGEST SEVEN
PHYLOGENETIC SPECIES OF PSEUDOALCIPPE IN AFRICA
NJABO, KEVIN, Rauri Bowie, Michael Sorenson

The African Hill babblers have a wide but discontinuous distribution in tropical Africa. Restricted
to montane forests, hill babblers have a patchy distribution and show appreciable morphological
variation between allopatric populations, which have often been treated as a single species. At
least seven “subspecies” are described, although their monophyly and phylogenetic relationships
are untested. We surveyed sequence variation in six nuclear introns and a mitochondrial protein
coding gene from different sub specific populations in Africa, and compared the phylogeographic
structure of genetic diversity with described patterns of variation in morphology and vocalization.
The results reveal relatively deep divergence and reciprocal monophyly among several different
mitochondrial clades largely corresponding to forms previously described as subspecies based
on morphology. The phylogenetic relationships among these clades suggests a complex
geographic history of dispersal and/or range expansion and vicariance during the history of the
genus. Our results suggest at least two dispersal events from East to West Africa as well as
movement in the opposite direction. Long-term historical isolation and perhaps adaptation to
different local conditions has resulted in divergence of morphology as well as songs, which are
not shared between subspecific groups. The magnitude of molecular divergence combined with
concordance of patterns in mitochondrial, nuclear, morphological and behavioral variation, we
recommend the recognition of up to seven hill babbler species.

CROSSING BOUNDARIES: ALIEN SPECIES IN THE ANTARCTIC
LEE, JENNIFER, Steven Chown

Invasive alien species are a global issue. As elsewhere in the world, alien species in the Antarctic
have a profound effect on the communities which they inhabit. Clearly there is a need to halt
these invasions, but where to start? We propose that to manage alien invasions in the Antarctic
we first need to gain a better understanding of how many propagules and of what type are
transported into and around the region. Using the logistics operations of the South African
National Antarctic Programme as a model system, we undertook systematic surveys of several
classes of cargo and personal equipment with the aim of identifying the equipment types which
pose the greatest biosecurity threat to the region. A total of 188 cargo/personal units were
surveyed revealing that despite strict quarantine and control measures substantial numbers of
propagules are being transported to the region. Although it will be a considerable challenge to
reduce this propagule load, our work provides vital information as to where resources should be
targeted to give the greatest conservation benefits.

ECOLOGY AND INTERACTIONS OF CAPE FOXES, BAT-EARED FOXES, AND BLACK-
BACKED JACKALS: CONSERVATION IMPLICATIONS FOR SMALL CARNIVORES IN
SOUTHERN AFRICA

KAMLER, JAN, David W MacDonald

Interference competition usually occurs within canid communities in northern temperate regions,
although this has not been studied among African canids. Although cape foxes are widely
distributed in southern Africa, their numbers have been declining in recent years, and current



densities appear to be low everywhere. To investigate if competition with larger canids negatively
affects cape foxes, populations were studied in two adjacent areas that differed greatly in jackal
densities. Bat-eared foxes also were studied on both sites to determine their relationships with
other canids. Since May 2005, 16 cape foxes, 40 bat-eared foxes, and 15 black-backed jackals
have been captured, radio-collared, and monitored on a weekly basis on both sites. Predation
from jackals was the largest cause of mortality for cape (60% of deaths) and bat-eared (67%)
foxes. High jackal numbers caused home ranges to increase from 8.6 to 29.1 km2 for cape foxes,
and from 3.3 to 9.1 km2 for bat-eared foxes. Both fox species clearly avoided jackal core areas,
thus foxes had to range over larger areas to safely find food in areas with high jackal densities.
High jackal numbers also caused cape fox densities to decrease >70%, while doubling group
sizes of bat-eared foxes. In the absence of large carnivores (e.g., lions, hyenas, leopards), black-
backed jackals can attain relatively high densities, which results in severe negative impacts on
cape foxes, and possibly other small carnivores.

EVALUATING THE PERFORMANCE OF A DECADE OF SAVE THE TIGER FUND’S
INVESTMENTS TO SAVE THE WORLD’S LAST WILD TIGERS

GRATWICKE, BRIAN, John Seidensticker, Mahendra Shreatha, Karin Vermilye, Matthew
Birnbaum

Given the lack of resources for conservation, it is increasingly important that conservation funds
are spent wisely in a way that results in real conservation outcomes such as increased animal or
plant populations or habitats protected. Conservation donors are in a unique position to provide
leadership on this issue because they have access to a range of different organizations and can
provide a ‘bigger picture’ in terms of analyzing conservation success and failure, and to
disseminate best conservation practices, but few make the effort to perform meta-evaluations of
their grant portfolios. This is the first attempt to analyze the performance of $12.6 million invested
by Save The Tiger Fund (STF) in more than 250 tiger conservation grants. We have devised a
simple evaluation method and use it to takes stock of successes and failures of different
conservation methods that were classified into the following categories: understanding,
education, anti-poaching, sustainable development, habitat protection and restoration, leadership
development and trafficking reduction. We found that there were many successes and some
failures, but that overall, STF grantees project outputs exceeded their original objectives but that
there are often so many confounding variables it is often difficult to determine the direct effects of
grantees actions on tiger or prey populations. Even in those places where tiger populations have
stabilized, it is difficult to determine to what extent STF funding was responsible for the positive
conservation outcome, because on average, STF supplied about 25% of the all the funding
available to the conservation of wild tigers. Places like the Russian Far East and the Terai Arc
Landscape that achieved landscape-level conservation outcomes were guided by clearly
articulated conservation visions for the landscape that attracted and coordinated long-term donor
funding, had buy in from governments and other stakeholders, and ensured the cooperation and
lack of duplication of the activities of multiple conservation organizations. Limited funds are
seldom congruent with global conservation needs, so donors should facilitate collaborative
problem solving methods and the sharing of lessons learned and best practices to inform
conservation actions elsewhere to maximize the ‘bang for our conservation buck’.

WHERE DO WE ACT TO GET THE BIGGEST BANG FOR OUR CONSERVATION BUCK? A
SYSTEMATIC SPATIAL PRIORITISATION APPROACH FOR AUSTRALIA
KLEIN, CARISSA, Kerrie Wilson, Josie Carwardine, Matthew Watts, Hugh Possingham

The global conservation community is charged with finding the best places to invest limited
conservation funds to prevent the most biodiversity loss. The conventional mandate is to meet
biodiversity conservation targets within the smallest possible area of land or sea. This implies a
cost minimisation objective, but ignores spatial variability in the cost of different conservation
actions. Explicit economic factors must then be considered post-hoc. It is more efficient to
consider spatially-explicit costs of conservation actions a priori. We prove this by prioritising areas
according to both site-specific measures of biodiversity value and the cost of the planned



conservation action. We demonstrate our approach by conducting the first comprehensive, spatial
prioritisation analysis at a fine resolution for Australia. Our analysis includes the full range of
Australia’s biodiversity (where data exists), captures certain ecological processes, minimizes
threats to biodiversity, and incorporates spatially explicit data of the cost of different actions. We
discover remarkable increases in financial efficiency when using appropriate surrogates for the
costs of two conservation actions: reservation and stewardship. Our study proves that a poorly
posed conservation problem that ignores costs can lead to very expensive mistakes. We also
demonstrate novel methods for considering ecological processes and threats to biodiversity in a
systematic conservation planning framework.

QUANTIFYING AND MANAGING THE LOSS OF GENETIC DIVERSITY IN A FREE-RANGING
POPULATION OF TAKAHE USING PEDIGREES
GRUEBER, CATHERINE E., lan G. Jamieson

Pedigree analysis has benefits for the genetic management of threatened populations through the
evaluation of inbreeding, population structure and genetic diversity. As good pedigree data are
difficult to collect, few examples exist of using pedigrees exclusively to manage free-ranging
populations. One such example is the management of the takahe (Porphyrio hochstetteri), a
highly endangered flightless New Zealand rail. As part of the takahe recovery program, birds
were translocated from the sole remnant population in Fiordland to four offshore islands from
which introduced predators had been eradicated. This “island” population, now numbering 83 and
at carrying capacity, has been closely monitored since founding, providing an accurate pedigree
that is 7 generations deep in parts (genetic founders = 31). Modelling this pedigree revealed that
7.5% of genetic diversity (GD) present in the founding population had been lost over the relatively
short timeframe since founding, due mainly to a failure to equalise founder representation
(founder genome equivalents = 6.6). These results are supported by ongoing microsatellite work
which indicates that island takahe have lost both allelic diversity and heterozygosity relative to the
Fiordland birds. Our results underscore the usefulness of maintaining pedigrees for the genetic
management of free-ranging populations, and the importance of managing genetic diversity from
the outset of translocation activities.

CONSERVING SOUTH EAST ASIAN MAMMALS: WHAT TO DO WHERE?

WILSON, KERRIE, Luigi Boitani, Federica Chiozza, Gianluca Catullo, lan Dutton, Alessandra
Falcucci, Hedley Grantham, Erik Meijaard, Luigi Maiorano, Hugh Possingham, Carlo Rondinini,
Valeria Salvatori, Will Turner, Matthew Watts

Alternative land uses make different contributions to the conservation of mammals, and each land
use has different costs associated with its implementation and management. We apply a
spatially-explicit, systematic framework for prioritizing conservation investments that accounts for
the costs and benefits of multiple land uses. For a small region in Kalimantan, we obtained data
on land use, land cover, and the costs of converting current land uses to alternative uses. We
also obtained data on the distribution of mammals that are sensitive to forest conversion (and
their conservation targets) and the relative contribution of each land use type to achieving the
targets for each species. We then modified the potential contribution of each land use type to
target achievement by the probability that investment in each land use actually achieves the
desired conservation outcomes. This enabled us to account for enabling conditions and socio-
economic factors that determine the likelihood of success of conservation investments. We
prioritised investments in alternative land uses in order to achieve the conservation targets in a
cost-effective manner. The application of our framework tells us not only where to act, but how to
act in order to effectively and efficiently conserve South East Asian mammals.



INTEGRATING MULTI-STAKEHOLDER VIEWS IN THE DESIGN AND IMPLEMENTATION IN A
WILDLIFE CONSERVANCY ON KUKU RANCH NEAR AMBOSELI, KENYA
OKELLO, MOSES

Historically, the communal land ownership and pastoralism lifestyle allowed Maasai to sustainably
and harmoniously use and share with wildlife. On the Kuku group ranch this mutual co-existence
is now threatened by an increasing population and land use changes. Consequently, human-
wildlife conflicts and competition are increasing, and the conservation of migrating wildlife
threatened. One proposed solution in Kuku is to create a wildlife sanctuary that will increase
wildlife range and also provide economic benefit to the otherwise not benefiting Maasai. But multi
— stakeholder support is important for implementation and success of such an enterprise. |
investigated such support and aspirations through interviews and discussion with two major
stakeholders—the local Maasai community and the Kenya Wildlife Service. Both the Maasai and
the KWS supported the establishment of the conservation area. For the Maasai community, the
support was dependent on perceived economic benefits that would potential offset wildlife-related
damages, as well as access to land and its resources. A majority of the Maasai also supported
agricultural expansion and group ranch sub-division; even though they acknowledged potential
negative impacts to wildlife and pastoralism. It is therefore clear that the proposed wildlife
sanctuary can only succeed if established as a multi-use area that incorporates the resource
needs of stakeholders while also promoting wildlife conservation through ecotourism. This would
accrue revenue from tourists, and allow Maasai access to critical resources (such as pasture and
water) in times of scarcity.

HUMAN IMPACT ON TROPICAL ECOSYSTEMS: SHOULD WE OR SHOULD WE NOT
INTERVENE?
TREYDTE, ANNA

Today, almost half of the earth’s land surface has been transformed by humans, leading to
drastic changes in biodiversity. The ecosystems’ resilience to changes depends on the spatial
and temporal scale of interactions. We present three examples on humans influencing plant-
herbivore interactions: (1) Protected areas provide limited resources, and often inhabit “surreal”
animal species assemblages and population sizes that need to be regulated. (2) Livestock
farming alters natural ecosystems, particularly in savanna habitats, and high grazing densities
leave behind habitats difficult to recolonize by wildlife. (3) A rapid decline in large tree densities
through logging affects associated plant and animal communities as sub-canopy vegetation of
elevated nutrient contents in savanna ecosystems, an important food source for selective
grazers, will be lost. Based on these examples we recommend adequate intervention strategies:
In fenced reserves, regulative measures for plant and animal systems are needed to maintain a
high biodiversity and sustainability. Livestock-impacted areas can still be attractive habitats if
restoration management can ensure long-time resettlement through wildlife. In dry and nutrient
poor savannas trees need to be strictly protected as grass nutrient improvers, essential for
grazers in otherwise nutrient-poor savanna systems. We propose that management needs to
follow once we understand ecosystem processes to prevent future imbalances and species
losses.

PROTECTING NATURE WHERE WE LIVE: SMALL MAMMALS IN THE NEW YORK
METROPOLITAN AREA
BURNS, CATHERINE, David Burg

Urbanization is swiftly occurring around the world, and will continue to increase steadily in the
coming decades. Understanding wildlife responses to increasing human population density and
associated land-use changes is therefore critical to the conservation of flora and fauna across the
planet. WildMetro, a small non-profit organization dedicated to protecting nature in metropolitan
regions, has conducted three years of field research in the New York metropolitan area to assess
the impacts of increasing urbanization on a suite of nocturnal small mammal species. We have
used a combination of mark-recapture live-trapping and tracking methods to survey mammal



communities in protected areas across the region, spanning the gradient from extremely urban to
suburban to rural. Habitat type and patch size both have significant influences on diversity and
abundance of the small mammal community, with smaller patches supporting higher densities of
small mammals but with a lower overall diversity. Small mammal communities additionally appear
to be strongly negatively impacted by the density of white-tailed deer. This research allows us to
begin to identify specific habitat types and other characteristics of protected areas that are
essential to the conservation of small mammal communities in urban areas, and to identify
thresholds of urbanization beyond which small mammals are critically negatively impacted.

COMPATIBILITY OF LIVESTOCK GRAZING WITH FOREST REGENERATION IN
MEDITERRANEAN HOLM OAK PARKLANDS
PLIENINGER, TOBIAS

Successful regeneration of holm oaks is the key to the conservation of the outstanding
biodiversity levels in Spanish dehesa parklands. However, low densities of regeneration were
measured in this study. The threshold for livestock stocking levels supporting regeneration was
below all figures presently found in the dehesas. In the analysis of stand structure, a positive
relationship between tree age and the age of agro-silvo-pastoral use of the dehesas was
detected. This suggests that the forest cycle has been disrupted, and stands may dissolve
gradually. Regeneration failure is an implicit component of this agroforestry system. An analysis
of long-term abandoned dehesas situated at roadsides showed that holm oak stands are able to
recover if grazing and cultivation are set aside. In a mail survey managers of private large
landholdings highly appreciated having holm oaks on their land, both for income- and non-
income-related motivations, e.g. for the preservation of real estate value or family tradition. Land
managers identified over-maturity of stands and regeneration failure among the top five problems
of dehesas. Conservation policy should be directed towards incentive schemes, environmental
education, and technical assistance.

NATURAL WETLAND SIZE AND TIDAL CREEK SHAPE MATTER FOR SOUTHERN
CALIFORNIA COASTAL WATER QUALITY
MYERS, MONIQUE, Richard Ambrose

In Southern California over 90% of our coastal wetlands have been destroyed. Recently the
paradigm that wetlands act as filters for urban runoff, removing contaminants before they enter
the ocean, was challenged when researchers found that a small Southern California wetland
increased fecal indicator bacteria (FIB) populations. This wetland’s size, however, had been
reduced to less than 1/100 of its natural size. Our research indicates that larger natural wetlands
can provide important bacterial attenuation functions. We measured FIB populations during dry
and wet weather at all inlet sites, where water entered the wetland, and at the one outlet site,
where water drained into the ocean, of a 93 ha Southern California wetland. We also measured
water FIB concentrations at different distances along tidal creeks. This natural wetland attenuated
FIB during all but the largest rain event of the year. Bacterial populations were reduced as they
travelled along naturally shaped, sinuous tidal creek channels. This work suggests natural
wetlands provide important ecosystem services and that conservation of wetlands in their natural
condition has important water quality implications for near-shore marine environments.

PREDICTIVE HABITAT AND POPULATION VIABILITY MODELS FOR JAGUARS (PANTHERA
ONCA) IN THE SIERRA MADRE ORIENTAL, MEXICO
BRAVO, OSVALDO ERIC RAMIREZ, Carlos Alberto Lopez Gonzalez

Due to habitat loss, it is necessary to identify areas with potential viability for endangered species.
In the case of jaguar (Panthera onca) little is known for extreme distributional areas, making it
necessary to create conservation strategies to assure long term survival. For this purpose, a
spatial dynamic model (PATCH) was used to determine priority areas in the Sierra Madre
Oriental, México. It was developed, with a static model created estimating mortality (human
population density and paved road density) and survival (vegetation index and physiographic



aspects) probability. Demographic information used, was previously published. Three scenarios
were considered: actual conditions, human population growth in 15 years, and paved road
density increase in 15 years. Results show that actual conditions provide sufficient habitat for
jaguar survival in a 200 year span. However, increase in human population and road density will
result in species extinction in a 50 year span with an increase in possible conflicts. The results of
this model will help to concentrate resources into certain areas to assure long term survival for
jaguar populations.

MARK-RECAPTURE STUDIES OF LARVAL DISPERSAL IN MARINE FISHES:
UNDERSTANDING THE SPATIAL SCALE OF MARINE CONSERVATION
ALMANY, GLENN, Michael Berumen, Simon Thorrold, Geoffrey Jones, Serge Planes

Most marine organisms have a planktonic larval phase lasting days to weeks, and larval dispersal
is the primary mechanism connecting populations. Understanding the scale of dispersal is critical
to the design of marine protected area (MPA) networks. Mark-recapture studies can provide
direct estimates of ecologically-relevant dispersal, but these have proven difficult. We developed
a new tagging method in which rare barium isotopes are maternally-transmitted to embryos prior
to spawning and subsequently incorporated into larval otoliths (ear bones). After dispersal,
juveniles are collected and their otoliths are analyzed for barium tags with mass spectrometry. In
Kimbe Bay, Papua New Guinea, we tagged the larvae of two species of coral reef fish
representing the two dominant modes of reproduction in fishes: a pelagic-spawning butterflyfish
with a long planktonic phase (~38 d) and a demersal-spawning anemonefish with a short
planktonic phase (~11 d). We tagged approximately 17% and 100% of butterflyfish and
anemonefish larvae, respectively, produced from 0.3 km2 of reefs surrounding Kimbe Island.
Analysis of juveniles collected from these reefs in February 2005 revealed that ~60% of both
species were produced by the resident adults. This suggests that the spatial scale of
management is much smaller than previously imagined and that relatively small MPAs may be
capable of ensuring the persistence of some marine species.

SOCIO-ECONOMICS AND POTENTIAL FOR COMMUNITY-BASED CONSERVATION OF THE
EDIBLE STINK BUG, ENCOSTERNUM DELEGORGUEI (HEMIPTERA: TESSARATOMIDAE),
IN SOUTHERN AFRICA

DZEREFOS, CATHY, Rob Toms, Ed Witkowski

Encosternum delegorguei, the edible stink bug, is a coveted and nutritious delicacy in north
eastern South Africa and southern Zimbabwe. Various methods to ameliorate the “chilli” or bitter
taste were recorded in structured interviews with 72 harvesters. Of these 66% eat and sell them,
33% only sell them and 19% collect solely for own use. Rural families can earn an average
income of R 3 015 (S.D = R 1 864) ($1 = R7) per annum by selling for between R 50 (cooked and
dried) to R150 (living) per kg. In its local context, this is a high price commodity. Insects harvested
at Modjadji and Zimbabwe are transported over 200 km’s to the Thohoyandou area, where local
supply is insufficient. Sixty-four percent of interviewees perceived the resource to be in decline.
This was attributed to reduced rainfall (51%), loss of indigenous vegetation (15%) and fires (1%),
while one person mentioned over harvesting as a factor. Flagship species for ecosystems and as
tourism draw cards are needed to lobby public support for community driven conservation. E.
delegorguei is a traditional African food and medicine species suitable for motivating in situ
protection of Sour Lowveld Bushveld occurring on the eastern slopes and foothills of the
Drakensberg and Soutpansberg ranges. This vegetation type is about 76% transformed and loss
of vegetation coupled with steep topography and high rainfall can contribute to erosion problems.
As part of a conservation plan the insect’s biology and habitat requirements must be known and
communicated to the stewards of its habitat.



ELEPHANT FEEDING BEHAVIOUR AND CONSERVATION IMPLICATIONS: QUANTIFYING
THE FEEDING IMPACTS OF A KEYSTONE SPECIES
LESSING, JOAN, Graham | H Kerley, Sharon L. Wilson

Elephants are hypothesized to function as keystone species in African ecosystems, but the
mechanisms have rarely been elucidated. We measured elephant preferred feeding height and
ability to harvest branches in Subtropical Thicket, South Africa. Elephant feed over the greatest
height range of thicket browsers, accessing forage from the ground up to 5.5 m, higher than the
1.8 m achieved by kudu and black rhinoceros. Furthermore, elephant can break off larger
branches (up to 48 mm on Schotia afra) than cropped by other browsers, with a resultant larger
biomass available. They can therefore access more forage biomass than other browsers. This,
together with their ability to assimilate poor quality forage, allows them to access forage
resources from ecosystems beyond the ability of co-existing herbivores. We show that elephants’
unique feeding with their trunk allows them to access more resources than predicted by body
size. This confirms their potential to alter ecosystems through direct foraging, and their potential
to exclude co-existing herbivores. The conservation of elephants can therefore place other
herbivores and plants at risk. These findings provide a mechanistic understanding of these
impacts, and provide the basis for developing monitoring tools focussing on elephant specific
feeding behaviour.

THE DIVERSITY AND THREATS OF MARINE MAMMALS IN WEST AFRICAN COASTAL
WATERS AND THEIR PROTECTION NEEDS: THE SCENARIO IN GHANA
KWABENA, PATRICK OFORI-DANSON

There is paucity of information about the West African manatee (Trichechus senegalensis Link
1795) which is one of the three species of manatees of the world. Available information from
literature and surveys undertaken in the Volta basin since 1994 confirm the occurrence of two
groups of the mammal in the basin — one group in the Lower Volta and another group in the
upper reaches of major tributaries of the lake which are physically separated from each other by
the Akosombo dam. Large group sizes of the manatee is not encountered indicating that the two
groups could be too depleted to support any large-scale removal. Mortality is mainly through
direct hunting and entanglement in fishing gears. Manatee/human conflicts therefore occur where
they damage fishing nets. For cetaceans, at least 13 species of dolphins have been recorded in
the coastal waters of Ghana indicating high diversity of these mammals. The dominant species
include, the clymene dolphin (Stenella clymene), Pantropical spotted dolphin (Stenella attenuata),
Atlantic spotted dolphin (Stenella frontalis), Risso’s dolphin (Grampus griseus) and the bottlenose
dolphin (Tursiops truncatus). In absence of enforcement rules and regulations for protecting the
manatee and the diverse cetaceans in the West Africa sub-region, hunting and fishing continue to
pose as major threats to the survival of marine mammals. The exploitation of dolphins is gradually
becoming a source of revenue many local communities, both directly and indirectly because the
carcasses are cut into small portions, smoked and retailed locally for food; and some are also
used as baits for catching local sharks, whose fins are becoming scarce foreign exchange earner.
The protection needs for these mammals are discussed to facilitate the urgent need for the
adoption and enforcement of conservation strategies to save the remaining stocks. It is
considered that any conservation strategy should identify, educate and involve traditional
manatee hunters or cetacean fishers in the sub-region.

THE FUNCTION-AREA RELATIONSHIP AND ITS RELEVANCE FOR CONSERVATION
PLANNING
CUMMING, GRAEME, Matthew Child

While the species-area relationship (SAR) is one of the most widely accepted generalities in
ecology, little attention has been paid to patterns of spatial variation in functional diversity.
Functional perspectives on patterns of species occurrences may offer new and interesting
insights into a range of spatially explicit problems in ecology and conservation. We first derived a
general form for the function-area relationship (FAR). We then used beak morphology to classify



a subset of 153 South African bird species into 18 functional groups, and calculated both the SAR
and the FAR for these data at quarter-degree resolution for the whole of South Africa. As
predicted, the FAR followed the same general form as the SAR, but with a lower asymptote. The
relationship between functional and taxonomic richness by quarter-degree grid cell was quadratic
rather than linear, with considerable scatter around the curve. Our results demonstrate that while
the FAR is predictable and follows a similar form to the SAR, taxonomic richness is not always a
good surrogate for functional richness. The difference in areas under the FAR and the SAR offers
a quantitative measure of the resilience of the ecosystem to species loss. Process-oriented
conservation plans and assessments would benefit from considering local variations in the
relationship between taxonomic and functional diversity when areas are prioritised for
conservation.

DROUGHT, SNAILS, AND LARGE SCALE DIE OFF OF U.S. SOUTHERN SALT MARSHES
SILLIMAN, BRIAN, Johan van de Koppel, Mark Bertness, Lee Staunton, Irv Mendehelsson

Salt marshes in the southeastern U.S. have recently experienced massive die-off, one of many
examples of widespread degradation in marine and coastal ecosystems. Although intense
drought is thought to be the primary driver of this die-off, we found snail grazing to be a major
contributing factor. Survey of marsh die-off areas in three states revealed high-density fronts of
snails on die-off edges at 11 of 12 sites. Exclusion experiments demonstrated snails actively
converted marshes to exposed mudflats. Salt addition and comparative field studies suggest that
drought-induced stress and grazers acted synergistically and to varying degrees to cause initial
plant death. Following these disturbances, snail fronts formed on die-off edges and subsequently
propagated through healthy marsh, leading to cascading vegetation loss. These results,
combined with model analyses, reveal strong interactions between increasing climatic stress and
grazer pressure, both potentially related to human environmental impacts, which amplify the
likelihood and intensity of runaway collapse in these coastal systems.

DIVERSITY OF DWARF CHAMELEONS IN SOUTH AFRICA: PATTERNS AND PROCESSES
TOLLEY, KRYSTAL, Brian Chase, Felix Forest

Much of the diversity observed today in the three South African biodiversity hotspots (Cape
Floristic Region, Maputaland, & Pondoland) has been attributed to climate change as a
mechanism for triggering speciation events. The timing of a number of species-rich clade
radiations in the region seem to correspond with global paleoclimatic trends, with a marked
cooling trend since the mid-Miocene being considered a major factor igniting radiation and
speciation events in a wide range of taxa. However, linking major diversification events to
palaeoclimatic trends with any degree of confidence has been speculative. Here we show, using
a complete species phylogeny of dwarf chameleons (genus Bradypodion), that radiation events
are spatio-temporally distinct, and are associated with precise events in the climatological and
geological history of southern Africa. Geographic areas showing high chameleon diversity were
identified by species richness (SR) and phylogenetic diversity (PD). These areas correspond with
known hotspots of biodiversity based on floral endemism and SR. The dated phylogeny suggests
that several major radiation events correspond with major climatic shifts, first in the mid-Miocene
and later in the Pliocene and Pleistocene. Optimizations show that closed habitat (i.e. forest) is an
ancestral state in dwarf chameleons, with a shift to more open habitats occurring as forests
became fragmented and open habitats began to dominate southern Africa in the Pliocene.

COMMUNITY MANAGEMENT OF SACRED FORESTS IN GHANA
ORMSBY, ALISON

Sacred forests are areas that have cultural significance to the people who live around them.
Because sacred forests tend to be small, they are often isolated habitat fragments surrounded by
agricultural lands. These fragments sometimes represent the last locations in certain regions with
potential for biodiversity conservation. Ghana has a long history of community protection of
sacred sites. Research at Tafi Atome Monkey Sanctuary and Boabeng-Fiema Monkey Sanctuary



revealed contrasting histories of resource management and cultural traditions. A qualitative,
ethnographic research methodology was used, including semi-structured, open-ended interviews.
The history of each site, rationale for its protection, taboos relating to natural resource use, and
ecological management techniques were investigated. Results indicate that management
approach, level of community involvement, and ecotourism profit sharing are linked to
effectiveness of site protection and community attitudes. Both sites have a long history of
resource protection associated with beliefs that local monkeys are sacred, with related taboos on
hunting. Both sites have faced erosion of traditional resource protection customs due to
missionary influences. Long-term government involvement at one site and community
conservation at the other present contrasting challenges for the future viability of each forest in
terms of tourism, local participation, and biodiversity preservation.

CONSEQUENCES OF NOT REALIZEING ONE’S (DISPERSAL) POTNETIAL:
PHYLOGEOGRAPHY AND CONSERVATION OF A WIDE SPREAD CORAL REEF FISH,
HALICHOERES HORTULANUS

DREW, JOSHUA, Paul Barber

Understanding larval connectivity in marine taxa is an important component to elucidating their
evolutionary history, ecological connections and in developing effective management strategies.
Here we investigate the phylogeography of a common widespread reef fish, Halichoeres
hortulanus. Using information from the mitochondrial and nuclear genomes we demonstrate that
there are clear differences between Pacific Ocean and Indian Ocean fish. These differences
appear to be centered around the Flores sea. We show that this biogeographic boundary appears
to act as a near complete one-way filter with haplotypes moving from the Pacific to the Indian, but
not in the other direction. Similarly we demonstrate a signal of rapid population expansion in the
Indian Ocean samples suggesting that there has been a recent invasion from East to West. Our
results indicate that while the fish has the potential for long distance dispersal, several factors,
including paleohistory and modern day ocean currents serve to restrict this dispersal capability.
This study implies that despite the broad geographic range of this species, effective management
must incorporate biogeographic data, and that stocks in Indonesia represent two separate
evolutionary lineages.

PAST, PRESENT AND FUTURE: THE USE OF PALEOECOLOGY AND BIOCLIMATIC
ENVELOPE MODELING TO HELP CONSERVE ENDANGERED GARRY OAK ECOSYSTEMS
IN SOUTHWEST CANADA

PELLATT, MARLOW, Karin Bodtker

Under the Canadian Species at Risk Act (SARA) Garry oak ecosystems are listed as “at-risk” and
act as an umbrella for over one hundred species that are endangered to some degree. In order to
effectively recover or allow these species to persist where possible, it is critical to understand the
ecological process essential for their ongoing survival. The project | will discuss is a multi-
disciplinary research project that examines the paleoecology, modern ecology, ethnobotany, and
fire history of selected Garry oak ecosystems. Understanding mean fire return intervals,
ecosystem dynamics over time, and the role of people in this ecosystem structure is critical to the
long-term survival of these communities. We develop bioclimatic envelope models to display
future scenarios for Garry oak distribution in order to consider climate change in the potential
persistence and recovery of Garry oak ecosystems at a spatial scale relevant to land managers.
We are synthesizing the results of this project and proposing management actions to assist
protected area managers, scientists, and recovery teams in the task of ecosystem management
and restoration. The restoration of ecosystem processes may help in the long-term conservation
of these systems and achieve ecological integrity in Garry oak ecosystems.



THE CONSERVATION CONSEQUENCES OF PROMISCUITY IN PLANTS POLLINATED BY
NECTAR-FEEDING BIRDS
KRAUSS, SIEGY,TianHua He, Luke Barrett, Byron Lamont, Neal Enright, Ben Miller

In plants, pollen dispersal is characteristically leptokurtic, with significant consequences for
population genetic structure and nearest-neighbour mating dynamics. However, most studies
have been on wind- or insect-pollinated plants from the northern hemisphere. Here, we quantify
realised pollen dispersal, and examine its effect on fine scale spatial genetic structure and mating
dynamics, within an Australian vertebrate pollinated shrub, Banksia hookeriana (Proteaceae). We
assigned paternity using AFLP markers to 274 seeds from 5 families within a natural population
of 112 plants. Realized pollen dispersal departed from nearest-neighbour pollination, with a
distribution corresponding to the spatial distribution of plants. We found an equal probability of
paternity for more than 90 potential mates, at a distance of up to 50 m, from a maternal plant.
This near panmixis is facilitated by highly mobile nectar feeding birds such as honeyeaters in the
family Meliphagidae. With 15% of the Australian flora pollinated by nectar-feeding birds, our
results have broad and novel evolutionary significance for many species of Gondwanan lineages.
We suggest that the consequences of reduced pollen dispersal caused by habitat fragmentation,
declining pollinators, and non-native pollinators such as European honeybees, are of particular
conservation concern for these promiscuous plants with native pollinators facilitating near random
mating.

RAPID ASSESSMENT OF SPECIES RESPONSES TO HABITAT LOSS USING BASIC
BIOLOGICAL INFORMATION
HOCKEY, PHILIP, Odette Curtis

Much research has focused on identifying traits that can act as useful indicators of how habitat
loss affects species’ extinction risks, with mixed results. In this study, we develop two simple,
rapid-assessment models of species’ susceptibility to habitat loss. Both are based on an index of
range size, but one is based on an index of body mass, the other on an index combining habitat
and dietary specialisation. We apply the models to samples of birds in the families Accipitridae
(raptors) and Bucerotidae (hornbills), and also to the lemurs of Madagascar, and compare the
models’ classifications of risk with the IUCN’s global threat status of each species. The model
based on ecological attributes was much more robust than the one based on body mass,
identifying threatened birds and lemurs with an average of 80% accuracy, and Endangered and
Critically Endangered species with 100% accuracy. This model also identifies some species not
currently listed as threatened that almost certainly warrant conservation consideration. We
conclude that appropriate analysis of even fairly crude biological information can assist in raising
early warning flags for species’ relative susceptibilities to habitat loss, thus providing a useful and
rapid technique for developing conservation ‘straw dogs’ for further refinement.

LONGEVITY IN CHEETAHS: THE INHERITABLE KEY TO SUCCESS?
PETTORELLI, NATHALIE, Sarah Durant

An understanding of the factors governing reproductive success has fundamental implications for
population demography, conservation, selection and adaptation. In this study we show (1) that
lifetime reproductive success is positively but non linearly linked to longevity in cheetahs, (2) that
experience and the quality of the mother, as indexed by longevity, influence annual reproductive
success, (3) that the success of the last breeding occasion in cheetahs is lower than the
reproductive success of previous years but increased with females’ longevity, (4) that time,
experience and the correlation between longevity and the quality of the mother are factors that all
contribute to the positive relationship between longevity and lifetime reproductive success, and
(5) that there are significant maternal effects on longevity in cheetahs, with long-lived females
successfully rearing to independence females that live longer than average. We suggest that
learned or innate mechanisms such as differences in hunting abilities or differences in the ability
to avoid predators might explain the strong maternal effect in determining longevity. Our results
demonstrate the importance of long term studies that follow multiple generations in gaining a full



understanding of the factors affecting reproductive success, and hence population dynamics and
ultimately adaptation and evolution.

OTTER DIET AND DISTRIBUTION; POINTERS TO PRIORITIES IN FRESHWATER
CONDERVATION IN KENYA
OGADA, MORDECAI

Research over the last 3 years has shown that the diet of otters (Aonyx capensis, Lutra
maculicollis) is an accurate indicator of aquatic community structure and dynamics. Otters have a
high energy requirement and are restricted to aquatic habitats, so their diet is highly influenced by
what is available. Analysis of A. capensis diet in the Ewaso ng’iro river from 2003-2005 clearly
indicated the geographical extent and temporal dynamics of the Louisiana crayfish invasion in the
area. Crayfish antennule bases and fish preopercle bones have significant linear relationships
(Y=-36.891+58.87 * X; R*2 =.902 and Y = 29.313 + 25.05 * X; R"2 = .725 respectively) to the
live weights of the prey items. Both of the above are retrievable intact from otter faeces and are
paired, so they are also accurate indicators of the number of prey items consumed. Water quality,
quantity and fish tonnage have been the foci of freshwater system monitoring in Kenya thus far,
though population and community structure of aquatic fauna is a more sensitive variable and
should be the priority. This method is still under refinement, but has been found to give valuable
information on both the abundance and population structure of prey species. Once important
indicator species have been identified, this is a cheap, useful and sustainable monitoring
tool/technique for freshwater ecosystems.

INTERACTION OF INDO-PACIFIC BOTTLENOSE DOLPHINS (TURSIOPS ADUNCUS) AND
GILLNET FISHERIES IN ZANZIBAR, TANZANIA
AMIR, OMAR, Per Berggren, Eva Stensland, Anna Sarnblad, Narriman Jiddawi

The Indo-Pacific bottlenose dolphin, Tursiops aduncus, is the cetacean species most impacted by
gilinet fisheries in the coastal waters of Tanzania. Between January 2000 and December 2005,
70 bottlenose dolphins were caught incidentally in gilinet fisheries. There were 36 (51%) males,
32 (44%) females and 3 (4%) of unknown sex. Most of the bycatch took place from February to
April and from August to November with a maximum in August. To assess the impact of drift
gilinet fishery on bottlenose dolphins, observer programmes were conducted onboard fishing
boats to estimate the bycatch of bottlenose dolphins in the drift gilinet fishery operating off the
south coast of Zanzibar. The total annual bycatch was estimated to 13 bottlenose dolphins. This
estimate represents annual mortality of 9.6% for the bottlenose dolphins in the area. The
relatively large numbers of bycatch dolphins recorded indicate that bycatch may be a potential
threat to local population that need to be addressed in future conservation and management
efforts in the area.

PLANNING FOR RESERVE IMPLEMENTATION IN A COMPLEX WORLD
HOLNESS, STEPHEN, Mike Knight

Systemic conservation plans have tended to become more complicated and comprehensive over
time, with each new plan striving for innovation in identifying biodiversity priorities. Ironically, this
tends to make the plans less useful for reserve implementation. Although primarily driven by
biodiversity issues, most reserve expansion problems also involve complex interactions with
economic and social systems, both of which are frequently ignored by conservation planners.
Further, implementing a reserve network may involve a number of stages, multiple agencies,
political fickleness, interactions within free market economies, unexpected difficulties and
improbable windfalls. This invariably occurs in the context of limited resources for land acquisition
and subsequent management. This paper examines, using examples from recent park planning
and expansion activities within national parks in South Africa, the requirements that systematic
conservation plans need to meet in order to be useful for agencies involved in reserve expansion.
Key elements include real-time answers, a strong adaptive approach with efficient feedback
loops, a broader range of input variables, clear prioritization, frequent updates and flexible



products. Further, we argue that strong links between planners and implementers is a
prerequisite, and ideally that implementing agencies should have internal planning capacity.

EFFECTS OF HABITAT FRAGMENTATION ON THE POLLEN DISPERSAL AND GENETIC
DIVERSITY OF D. PANAMENSIS, A KEYSTONE RAINFOREST TREE
HANSON, THOR, Steve Brunsfeld, Bryan Finegan, Lisette Waits

In the face of widespread deforestation, the conservation of rainforest trees relies increasingly on
their ability to maintain reproductive processes in fragmented landscapes. Dipteryx panamensis is
considered a keystone tree in the Atlantic lowland forests of Central America, providing critical
habitat for the endangered great green macaw (Ara ambiguus). Here we used molecular genetic
paternity analysis to determine pollen dispersal distances for D. panamensis in protected forest,
forest fragments, pastures adjacent to fragments and isolated pastures. We found the shortest
pollen dispersal distances among protected forest trees, moderate distances for fragment and
adjacent pasture populations, and distances of up to 2.3 km in isolated pastures. Outcrossing
rates were lower in pasture and isolated pasture populations, and spatial autocorrelation was
greater among their progeny. We found no significant difference in genetic diversity between
adult and progeny generations, but trends pointed to lower diversity and increased structure for
pasture and isolated pasture progeny. Changes in the community or behavior of pollinators may
account for the longer pollen dispersal distances in fragmented landscapes, bolstering gene flow
and expanding genetic neighborhoods. Pasture and isolated pasture populations, however,
appear to still be at risk from long-term genetic erosion.

THE INTERACTIVE EFFECTS OF DEFORESTATION AND SIZE ON THE STRUCTURE AND
CHEMISTRY OF SMALL, AMAZONIAN STREAMS IN RONDONIA, BRAZIL
DE MOOR, EMILY, Chris Neill, Alex Krusche, Victoria Ballester

Large areas of the Amazon Basin are being cleared for cattle pasture, but the consequences of
this land-use change on the health of small streams has received little attention. We examined
how deforestation for pasture interacts with stream size to alter the structure and chemistry of
small streams in the lowland Brazilian Amazon. We surveyed 31 first- to third-order forest and
pasture streams, and documented benthic substrate, cation and anion concentrations, dissolved
oxygen, pH, alkalinity and conductivity. Whereas the benthic cover of small, forest stream
channels was predominantly characterized by leaf detritus, grass dominated the channels of first-
and second-order pasture streams. First- and second-order pasture streams had significantly
lower nitrate (NO3-) and dissolved oxygen (DO) concentrations than their forest counterparts.
Third-order pasture streams had little grass cover and comparable NO3- and DO concentrations
to first- and second-order forest streams, demonstrating that the effects of deforestation on
stream structure and chemistry vary substantially with scale. This study suggests that the
structural and chemical alterations to small, lowland, Amazonian streams caused by deforestation
are occurring over a large land area, potentially impacting both the community structure of the
streams themselves, as well as the structure and function of downstream ecosystems.

A SPATIAL AND TEMPORAL APPROACH TO INVESTIGATING SOCIO-ECOLOGICAL
RESILIENCE IN THE LITTLE KAROO, SOUTH AFRICA

OFARRELL, PATRIC, Timm Hoffman, David le Maitre, Caroline Gelderblom, Daniela Bonora,
Greg Forsyth

The Little Karoo is characterised by high levels of ecological degradation attributed to overgrazing
and cultivation. There are also a variety of socio-economic factors affecting the area. This study
investigated the interconnectivity of these social ecological systems focussing on land-use
practices and their ecological consequences. Cause-and-effect analysis enabled us to identify
possible socio-ecological thresholds from which we draw conclusions regarding the resilience and
trajectory of the system. We documented the history and land-use practices of the area by
conducting archival studies and interviewing farmers. To establish ecological trends we analysed
a time series of aerial and fixed point photographs and examined rainfall, river flow and livestock



records. We found evidence of substantial ecological degradation occurring prior to 1920s.
Farmers generally perceive the 1940s as the time when the greatest degradation took place.
Stocking activities, coupled with major rainfall and flooding events post the 1940s appear to have
triggered large scale erosional processes. Ecological indicators show signs of improvement in the
natural vegetation in the last 40 years, however the area under cultivation also increased. These
effects are attributed to state subsidies provided during the period 1970-1990. Identifying
resilience thresholds is essential if a sustainable trajectory is to be plotted for this complex socio-
ecological system.

DO MIXED LAND USE PRACTICES BENEFIT POLLINATOR DIVERSITY? — EXAMPLES FROM
SOUTH AFRICA

VELDTMAN, RUAN, Simon van Noort, Hamish Robertson, Denis Brothers, Connal Eardley, Fred
Gess, John Donaldson

Several studies have now documented negative effects of intensive human-mediated land
management practices on pollinator diversity, with an anticipated concomitant decline in
pollination ecosystem services in natural and managed areas alike. Currently, such a pollinator
decline has not been measured in South Africa. As a preliminary step in addressing this gap in
our knowledge, Aculeata were sampled in agro-ecosystems within three biomes within South
Africa, namely the Fynbos, Nama Karoo and Grassland Biomes. This insect assemblage includes
highly efficient pollinators such as bees, as well as other wasps that are likely to contribute to the
pollination of indigenous plants. During a quantified inventory, wasps and bees were sampled
using Malaise traps, yellow pan traps, pitfall traps, and sweeping. Aculeata families analysed
included Bethylidae, Chrysididae, Plumariidae, Tiphiidae, Pompilidae, Bradynobaenidae,
Mutillidae, Vespidae, Sphecidae, Apidae, Colletidae, Halictidae, and Megachilidae. We quantified
species richness and abundance of Aculeata fauna across four to seven land-use-type regimes
per single locality within each biome. Generally diversity was greater in untransformed areas,
confirming the importance of natural areas in acting as biodiversity reservoirs. However, the
importance and uniqueness of the biodiversity maintained in transformed (current or historic)
landscapes varied greatly, adding between 16 to 57% of the total species richness. Also, the
portion of species shared between natural and transformed areas ranged between 28 to 30%.
This illustrates the importance of conservation of insect pollinators in the agro-ecosystem matrix.

EFFECTS OF HABITAT DEGRADATION ON LEECH PARASITISM IN AQUATIC TURTLES
READEL, ANNE, Christopher Phillips, Mark Wetzel

Turtles are experiencing global declines, primarily due to habitat degradation. While the impacts
of habitat degradation on turtle demographics and behavior have been investigated, comparably
little is known about the impacts on turtle health. The aim of this investigation was to use a turtle
assemblage to examine how terrestrial habitat degradation (agriculture) and pond type
(natural/man-made) alter parasite infection dynamics, using leeches (Placobdella sp.) as a study
system. Leeches prevalence and intensity on turtles were higher in natural ponds compared to
man-made ponds, but did not vary from agricultural development adjacent to ponds or with any
other pond characteristics. Leech loads varied among turtle species with Chelydra serpentina and
Chrysemys picta being the most parasitized and Apalone spinifera being the least parasitized.
There were no differences in leech loads between sexes or reproductive stages
(mature/immature) but when turtles were parasitized, larger turtles had more leeches. Finally,
leech loads on turtles also varied throughout the season, peaking in July. These results
demonstrate that pond type appears more important than terrestrial habitat degradation in
determining leech infections, but other host and environmental characteristics also influence
leech dynamics. Because health is generally a major determinant of fitness, incorporating health-
related outcomes into studies of turtle conservation should improve population management
efforts.



USING BIRD MIGRATORY PATTERNS AND COMMUNITY PARAMETERS TO SET
CONSERVATION PRIORITIES FOR PANTANAL WETLANDS IN BRAZIL
Pinho, Jodo Batista, MIGUEL ANGELO MARINI

The Pantanal of Brazil, one of the largest wetlands of the World, is under threats, such as
deforestation of the savanna dominated surrounding plateau, habitat conversion for cattle
ranching and large developmental projects. Bird migratory patterns and community parameters in
four forest types were used to propose conservation and forest conversion priorities for the
Pantanal. Extensive point counts and mist-net captures of 215 bird species revealed that flooded
forests (“cambarazal” and “landi”) had higher estimates of bird richness and abundance than non-
flooded forests (“carvoeiro” and “cordilheira”). Flooded forests also had more species exclusive to
them and were more similar to each other than the non-flooded forests. Thus, the selection of
forests to be converted into pasturelands should give priority to the drier non-flooded forests than
to the flooded forests. Also, several bird species apparently perform either seasonal or occasional
movements between the Pantanal and the surrounding plateau indicating the importance of large
scale regional planning for the conservation of forest birds. If the Pantanal inundation cycle is
altered by the construction of hydroelectric dams or the Paraguay-Parana waterway, some
forests may not become flooded anymore and decrease species richness. If the cerrado
(savanna) of the surrounding plateau is destroyed, important migratory patterns may be disrupted
and also loose species.

AVIAN DISPERSAL AND LANDSCAPE PERMEABILITY: HOW MANY LOGS WOULD A
LOGRUNNER RUN IF A LOGRUNNER COULD LOG RUNS?
PAVLACKY, DAVID, Anne Goldizen, Andrew Lowe

The disruption of dispersal due to habitat loss and fragmentation is a critical mechanism leading
to local extinction. However, quantifying critical levels of dispersal for mobile vertebrates is
notoriously difficult. Recent advances in ecological genetics allow some inference to dispersal
events, but non-independent data and potential sampling artefacts limit the analytic power of
isolation-by-distance models. Here we introduce a mixed-modelling approach for estimating
variance components and predicting the effects of landscape structure on gene flow. Our
research question focuses on the role of historic and contemporary landscapes in predicting
dispersal for a terrestrial rainforest bird, the logrunner (Orthonyx temminkii). In this study, 220
birds sampled from 11 locations separated by different proportions of native vegetation and
cleared land, were genotyped for 10 microsatellite loci. Information-theoretic model selection
showed equal support for historic and contemporary effects. The percentage of dry eucalypt
forest (Eucalyptus spp.) in the historic landscape and the number of edge boundaries km-1 in the
current landscape were the best predictors of gene flow (FST/1-FST). Our results suggest current
genetic structure, and therefore dispersal amongst logrunner populations, was shaped by historic
processes such as the prevalence of wildfire as well as contemporary land clearing and the
creation of edges.

HIGH ECOLOGICAL VALUE BUT LOW ECONOMIC INCENTIVES FOR SMALL FOREST
FRAGMENT PROTECTION IN COSTA RICA’S CARIBBEAN LOWLANDS
ROBERTS, DINA, Wayde Morse, Celia Harvey

In lowland Costa Rica, forest clearing for cattle and dairy production, and exotic crop cultivation
have replaced once large expanses of forest. Remnant forest patches of varying sizes are often
the dominate natural habitats remaining in otherwise highly modified landscapes. The
complementary nature of small reserves can maintain biodiversity in areas where few alternative
management options exists. Ignoring the value of small reserves, or undervaluing their
contribution to ecosystems services, could lessen the likelihood that these features will remain on
the landscape. We present results from our research studying the value of small fragments to a
declining migrant songbird, the Wood Thrush, Hylocichla mustelina, as a case study and review
results of published studies from the region for forest-dependent organisms from a variety of
taxonomic groups. We summarize results from a sociological study of private landowner



participation in an environmental service payment scheme within the same region of Costa Rica.
We present data showing small landowners are not participating in payment schemes in
proportion to the number of small and medium-sized fragments within the landscape. Finally, we
provide recommendations for improving protection of small fragments by increasing participation
of small landholders in payment programs.

SURFACE-WATER CONTROLS THE DYNAMICS OF A LARGE ELEPHANT POPULATION
CHAMAILLE-JAMMES, SIMON, Hervé Fritz

Elephant management is a major conservation issue in Africa. The justification and tools to
control local elephant overabundance remain highly controversial, while we surprisingly know
very little about the environmental factors naturally limiting elephant populations. Here, using
long-term (> 20 years) aerial and waterhole census data, we assessed how dry season surface-
water availability constrained the dynamics of one of the world’s largest elephant population, the
population of Hwange National Park, released from culling regulation in 1986. Local elephant
densities increased asymptotically with surface-water availability, indicating that high surface-
water availability is a pre-requisite to reach high elephant abundance, although additional factors
further limit elephant densities. When the number of elephant per waterhole increased, either due
to population increase or reduced surface-water availability, elephant distributed themselves
more evenly across waterholes, suggesting the avoidance of increased intra-specific competition.
Since culling stopped, elephant numbers did not increased at the initially crowded waterholes,
and similarly elephant numbers did not increased in areas of the park where surface-water
availability was low. Overall our study suggest that surface-water availability determines both
elephant distribution and abundance, and that surface-water availability should be taken into
account when planning elephant management policies.

VARIATIONS IN ESTUARINE LIFE HISTORY DIVERSITY OF JUVENILE CHINOOK SALMON
BASED ON STABLE ISOTOPE ANALYSIS OF FOOD WEB LINKAGES
ANDERSON, GREER, Charles Simenstad

In the U.S., major recovery efforts have been enacted to restore diminishing salmon populations
in the Columbia River. The effects of flow regulation and habitat alteration in the estuary have
been widely understudied yet represent what is thought to be a critical aspect of salmon recovery.
The goal of this study was to describe the tophic linkages supporting juvenile Chinook
(Oncorhynchus tshawytscha) in the lower Columbia River, the patterns of their use, and their
correspondence with various life history traits such as movement, residence time, and origin.
Food web pathways were established through the use of stable isotopes ratios (d13C, d15N and
d34S) in liver and muscle tissues. We used trophic linkages of individual fish along with otolith
microchemistry and stock-of-origin estimates to characterize migratory patterns and trends in
habitat use. Our results indicate that juveniles are associated with a variety of fluvial,
anthropogenic, estuarine, and marine organic matter sources. Many life histories were strongly
linked to marsh production despite the diminishment of these food webs in the estuary.
Evaluation of life history diversity of populations indicates that there is considerable heterogeneity
in habitat use and movement. Due to the importance of marsh production, environmental change
in the estuary could ultimately affect the long-term stability of food webs and the overall ability of
the system to support juvenile salmon.

THE DEMISE OF A “SYMBIOSIS”: INDIGENOUS PEOPLE AND WETLAND ECOSYSTEMS IN
THE SHORELINES OF LAKE TANA, ETHIOPIA
ABERRA, YOHANNES

As the pressure of the agrarian population in the shoreline plains of Lake Tana increased, the
indigenous tribal societies (known as Woito) were unable to retain their ancestral homelands (the
wetlands) with which they lived in harmony for centuries. In the hands of the cultivators the
wetlands were converted to various uses, in the main, for the growing of food crops. The Woitos
were forced either to shift to cultivation or leave the area for good. Now the area of the Lake Tana



shoreline wetlands has dwindled into few patches. The impact has not only been the loss of
beneficial plant and animals species in the wetland ecosystems, but also the hydrological
imbalance that has become worrisome in the Lake and its shoreline. Freshwater ecosystems in
the Lake are being adversely affected because of accelerated sedimentation. Shoreline flooding
has also had a boomerang effect on the cultivators who are responsible for the demise of the
protective wetlands. This paper discusses the historical processes of social transformations in the
shoreline wetlands; the societal and environmental effects of the transformations; the social and
economic possibilities of restoration of the status quo ante; and the political will to that end.

CAN BORNEAN OIL PALM PLANTATIONS BE MADE MORE HOSPITABLE FOR
BIODIVERSITY?
PIN KOH, LIAN, David S. Wilcove

There have been growing concerns about the biological impacts of rapid oil palm (Elaeis
guineensis) expansion in Southeast Asia. Our objective was to identify biodiversity-friendly
management practices by determining factors affecting the diversity of two key bio-indicator taxa
in oil palm plantations. We sampled butterflies and birds in 22 500 ha of oil palm plantations in
Sabah, Malaysian Borneo. We related vegetation measures and land cover variables to butterfly
and bird diversity at two spatial scales — across sampling sites (site diversity; n=98) and across
entire oil palm estates (estate diversity; n=10). Vegetation measures did not affect the site
diversity of butterflies. Percent ground cover of weeds had a significant positive effect on the site
diversity of birds. The percent cover of surrounding natural forests had significant negative effects
on the site diversity of butterflies but had significant positive effects on the site diversity of birds.
The percent cover of natural forests within and surrounding oil palm estates had no significant
effect on the estate diversity of butterflies but had significant positive effects on the estate
diversity of birds. We conclude that 1) altering vegetation and land cover characteristics within or
around estates would not increase the site or estate diversity of butterflies; and 2) increasing
percent ground cover of weeds and percent cover of surrounding natural forests could enhance
the site and estate diversity of birds.

COMMUNITY ATTITUDES TOWARDS ELEPHANTS IN THE AMBOSELI ECOSYSTEM, KENYA
KIOKO, JOHN, Simon Seno, Geoffrey Wahungu

Most elephant populations in Africa depend on privately owned land adjacent to protected areas.
In order to enhance their conservation without compromising human welfare, it is imperative that
the socio-economic implication of the relationship between humans and elephants is clearly
understood. Structured interviews with inhabitants who live between Amboseli and Tsavo West
National Parks in Kenya showed that their perceptions on elephants were highly negative. The
patterns of attitudes were depended on respondent’s ethnic origin, gender, type of land use, level
of wildlife benefits, level of elephant crop damage, wildlife authority responses to problem
elephant reports and the resident’s future economic plans. The attitudes were not associated with
the respondent’s level of education and age. Recent socio-economic transformation in the
Amboseli Ecosystem characterized by increased agriculture and influx of immigrant from other
parts of Kenya and Tanzania has largely contributed to the negative attitudes towards elephants.
Interventions should incorporate land use planning and community education so as to improve
the adverse relationship between humans and elephants in the Amboseli ecosystem.

THE EFFECTS OF LIVESTOCK GRAZING AND CONTROLLED FIRE ON BIRD COMMUNITIES
IN EAST AFRICAN SAVANNAS
GREGORY, NATHAN, Ryan Sensenig, David Wilcove

African savanna ecosystems are sustained by two key disturbance processes: grazing by
domestic and wild ungulates and fire. Since European settlement, wild ungulates and traditional
pastoralists have been displaced, and fires have largely been suppressed. In the Laikipia District
of Kenya, bomas, traditional thorn-scrub corrals, serve as a major landscape modifier in the
absence of fires. We measured avian abundance and species richness, vegetation



characteristics, seed production, and arthropod biomass on controlled, replicated burns of three
sizes (1, 9, and 81 hectares) and on recently-abandoned bomas. Most of the commonly observed
species show strong affinities for disturbed habitats. Recently burned plots host greater densities
of birds than controls, and these effects are most pronounced in 9 ha plots, but densities return to
preburn levels after one year. However, Palearctic migrants are found almost exclusively in
burned plots during the northern winter. Bomas also host significantly greater densities of birds
than control sites. While fewer birds are found in bomas than recent burns, species richness is
higher, and some species prefer bomas to burns. However, the effects of bomas are longer lived.
Disturbance in the form of either fire or bomas appears to be critical to the maintenance of avian
diversity in this part of East Africa. Effective bird conservation in savannas will require the
incorporation of both types of disturbance into management.

GLOBAL NETWORKING TO IMPROVE URBAN BIODIVERSITY CONSERVATION
MADER, ANDRE, Shona Young, Kate Berrisford, Stephen Granger, Monika Zimmermann, Gregg
Oelofse, George Davis, Debra Roberts, Sebastian Winkler, James Murombedzi

It is estimated that by 2007 most of the world’s population will be urban. Cities are heavily
dependent on natural resources, most of which are sourced countrywide or worldwide. Already,
cities utilise 75% of the planet’s resources, though they cover only 2% of its land surface. These
resource-hungry centres of civilisation therefore have severe negative effects on global
biodiversity. Paradoxically cities are also of central importance in biodiversity conservation due to
the disproportionate wealth and power of their inhabitants, and therefore their effect on decisions
that impact the planet. Local Action for Biodiversity (LAB) is an ICLEI - Local Governments for
Sustainability - initiative that recognizes the importance of city governments as drivers of
biodiversity conservation within and beyond the urban context. The first phase of LAB involved
surveys of biodiversity and its management from participating cities around the world. Collation of
the subsequent city biodiversity reports has provided unique insight into the range of perceptions,
experiences and approaches resulting from participating cities’ varied backgrounds and
circumstances. This information will be fed back to participating cities along with published
versions of their own reports. Further steps in the LAB process will advance this foundation with
declarations of commitment toward biodiversity conservation, action plans and applied projects.

RECOVERY OF THE CRITICALLY ENDANGERED PHILIPPINE CROCODILE CROCODYLUS
MINDORENSIS THROUGH COMMUNITY-BASED CONSERVATION
VAN WEERD, MERLIJN, Jan van der Ploeg

The endemic Philippine crocodile Crocodylus mindorensis is one of three critically endangered
Asian crocodilian species. Its numbers and distribution have dramatically declined to a point
where many conservationists have given up hope for survival of the species in the wild. Killing of
crocodiles and conversion of wetland habitat by local people are the causes of the decline. We
discovered a remnant population in northern Philippines in 1999 and have set up a conservation
project here with strong participation by local government and communities. Community
awareness programs have changed attitudes towards the species from hostility to pride.
Empowerment of farmers, fishermen and local government has resulted in protection of
crocodiles and wetlands. Increased wetland resources provide benefits to communities. A local
nest protection, hatchling head-start and reintroduction program greatly enhances survival
chances of new-born crocodiles. As a result, the Philippine crocodile population in northern Luzon
has been recovering from just 12 individuals in 2000 to more than 70 now and is currently the
only known remaining reproducing population in the wild. The approach we used is of interest to
recovery programs for other threatened crocodilians. Our positive experiences with localized
participative conservation also hold promise for more effective conservation in the Philippines,
one of the hottest of the conservation hotspots.



LESSONS LEARNT FOR MARINE SPATIAL PLANNING - A COMPARISON OF THREE
MARINE PROTECTED AREA PROCESSES
OSMOND, MIKE, Satie Airame, Jon Day

Different approaches have been used to establish marine protected areas (MPAs) in different
countries. In this paper we compare and review three processes to establish MPAs within the
United States and Australia. These two countries share many similarities but their approaches to
managing marine resources differ considerably. Each of these efforts to establish MPA’s was
motivated by public concern about declines of targeted marine species and habitats. However,
the responses varied because of differences in the structure of governance, strength of
legislation, available funding, level of participation of stakeholders, role of scientists, and the level
of public and political support. Comparison of these processes provides insight into the most
effective approaches for restoring and protecting marine ecosystems and gaining public support.

OCCURRENCE OF BATRACHOCHYTRIUM DENDROBATIDIS AT BREEDING SITES OF
BUFO BOREAS IN THE ROCKY MOUNTAINS
MUTHS, ERIN, David Pilliod, Lauren Livo

The amphibian chytrid fungus (Batrachochytrium dendrobatidis, Bd) is extirpating amphibian
populations in several world regions. We analyzed the distribution of Bd across an 110 latitudinal
gradient in the Rocky Mountains, sampling 202 historic and extant boreal toad (Bufo boreas)
breeding sites in 97 geographical clusters. We sampled boreal toads or amphibian surrogates. Bd
was detected at 64% of the clusters tested in this region. The Southern Rocky Mountains has
experienced the greatest declines in Bufo boreas in the region but had the lowest percentage of
sites with this fungus. This pattern may indicate differences in susceptibility to chytridiomycosis;
or effects of sublethal stressors, including environmental and anthropogenic variables. We
evaluated potential relationships between landscape (latitude and elevation) and anthropogenic
attributes (mining and herbicide use) and the prevalence of Bd at infected sites.

THE THEORY OF BIOTIC REGULATION OF THE ENVIRONMENT AND ITS IMPLICATIONS
FOR CONSERVATION POLICIES
EFREMENKO, DMITRY

The paper discusses political aspects of the theory of biotic regulation of the environment
(BRET). The theory may be formulated with the following propositions: - Undisturbed natural
ecosystems create and control their environment. They maintain it in a state optimal for the whole
environmental community and, up to a certain threshold, compensate for all deviations from that
optimum. Such biotic regulation occurs on both local and global scales. - Biotic regulation is
performed by the complex co-ordinated functioning of all species in the natural ecological
community. Anthropogenic pressure destroys the regulatory potential of the ecological
communities on a local scale and continually weakens the global power of biotic regulation.
Without the stabilising impact of natural biota both the global environment and climate would
rapidly degrade to a state prohibiting human existence. On the one hand, the analysis of political
implications of the theory shows that BRET can be used as a framework concept for integrated
environmental policy on both national and international levels. BRET offers additional
opportunities to harmonize policies of biodiversity conservation and prevention of global warming.
On the other hand, its political implementation requires a new model of supranational
environmental governance and additional limitations to the principle of sovereignty. That is why
the Russian government does not support this theory as a political guiding vision.

IMPACTS OF NON-NATIVE FOREST PESTS AND PATHOGENS: USING ECONOMIC
ANALYSES TO INFORM POLICY RESPONSES
AUKEMA, JULIANN

Worldwide, introduced pathogens and insect pests of trees threaten forests and the native
species, ecosystem services, and economic values they provide. In North America, numerous



introduced forest pests have had substantial environmental and economic impacts, including
billions of dollars in lost revenue and ecological restoration expenses. Here we examine three
scenarios of future pressure from invaders of North American forests, and to each we attribute an
expected economic cost over the next fifty years. Given the economic costs of different intensities
of invasion, we make arguments for the value of alternative policies that could make it more likely
that the “reduced” invasion pressure scenario becomes the future we actually see. This research
is intended to feed into a parallel economic assessment of the costs of policy responses, so that a
cost: benefit analysis can be conducted.

MODELLING SEX RATIO AND NUMBERS FOR TRANSLOCATION IN METAPOPULATION
MANAGEMENT
LAW, PETER

Translocation of individuals between subpopulations of a metapopulation is practiced, or
envisaged, for a variety of reasons and requires careful consideration. When the genders of a
polygynous species manifest different reproductive performance, Linklater (Con. Bio. 17, 906 —
909, 2003) proposed that the number of individuals of each sex translocated into a target
population for the purpose of maintaining genetic diversity in isolated subpopulations of a
metapopulation could be chosen on the basis of parental investment theory. Adapting basic ideas
in the parental investment literature, | describe a model which captures Linklaters proposal for
polygynous species: each gender is characterized by a function which models reproductive
returns as a function of management resource-investment. Summing the return functions over the
individuals of each gender to be translocated, with males weighted by the female:male ratio of the
post-translocation target population, yields a (nonlinear) total return function which can be
maximized subject to the resource constraints. The model is solvable analytically for certain
return functions and numerically for quite general biologically plausible return functions. Granted
the necessary species-specific biological information required to determine the model parameters
in any instance of application, a practical algorithm can be constructed to generate the models
predictions for the optimal translocation.

WECHIAU COMMUNITY HIPPO SANCTUARY: MEASURING SUCCESS IN TERMS OF
SOCIAL, NATURAL, AND PHYSICAL CAPITAL
BEIER, PAUL, John J. Mason, Patrick Adjewodah

The Wechiau Community Hippopotamus Sanctuary (WCHS) was created in 1999 to protect one
of Ghana'’s two remaining hippo populations. Is it a success? Using a 2005 assessment, we
report success in three dimensions. (1) Natural Capital: WCHS protects hippos, 30 other
mammals, 230 birds, and 210 plants in 190km2. Livestock grazing and farms have been removed
from the core area. (2) Social Capital: Traditional chiefs and earth priests support the project, but
are undemocratic, so WCHS created a new institution that includes women, fishermen, and less-
empowered ethnic groups. llliterate communities are involved by local workshops, advisory
councils, picture books, and primary school presentations. Conservation education reaches many
Ghanaian tourists and secondary school students. (3) Physical Capital: Tourism revenues and
new roads, schools, boreholes, and scholarships benefit 22 villages. Revenues now cover
operating costs, allowing WCHS to end two subsidies and target remaining subsidies on new
infrastructure. There are also failures in each dimension. (1) Bushfires remain unnaturally
frequent. (2) Some stakeholders do not fully participate due to illiteracy, inability to hear about
meetings in time to attend, and ethnic bias. (3) Unsecured loans of WCHS funds are risky, and
could undermine public support. So... Is this a success? Can success in one dimension
compensate for failure in others? How do you create fair, transparent institutions while working
with autocratic traditional authorities?



A STUDY ON THE HABITAT UTILIZATION PATTERN BY THE INDIAN RHINO IN THE WORLD
FAMOUS KAZIRANGA NATIONAL PARK, ASSAM (INDIA)
HAZARIKA, ARUP KUMAR, Amalesh Dutta, Binoy Kumar Deka, Prakash Chetry

Kaziranga National Park, Assam (India) is the home of the highest population of the Indian rhino
(Rhinoceros unicornis) in the world. The park is located in the flood plains of the river
Brahamaputra which results suitable habitat for the Indian rhino. Unfortunately, no study has
been conducted on the habitat utilization pattern of Indian rhino till date. So, a study was carried
out at the Kaziranga National Park, to understand the habitat utilization pattern of the Indian
rhino. The study was carried out during 2005-2006. For this, scan animal sampling method was
followed and data was collected on habitat use after 10 minutes interval covering four seasons
(Pre -monsoon, monsoon, retreating monsoon and winter). The study showed that the Indian
rhino mostly preferred the tall grassland habitat. So, special emphasis should be given to manage
the tall grassland habitat and its pattern of growth etc in order to conserve the Indian rhino. An
immediate clearance of water hyacinth, lantana and mimosa, which are destructing the suitable
habitat for the rhino, should be done for conservation of rhino. This research can help to inform
future land use and conservation planning and will assist with priority setting for habitat protection
and restoration.

THRESHOLDS OF POTENTIAL CONCERN AS BENCHMARKS IN THE MANAGEMENT OF
AFRICAN SAVANNAS
GILLSON, LINDSEY, Kristina Duffin

In the Kruger National Park, South Africa, ecosystem managers use a series of monitoring
endpoints, known as Thresholds of Potential Concern (TPCs), to define the upper and lower
levels of accepted variation in ecosystems. For woody vegetation, the current TPC suggests that
woody cover should not drop by more than 80% of its “highest ever” value. In this paper, we
explore the utility of palaeoecological data in informing TPCs. We use calibrated fossil pollen data
to explore variability in vegetation at two sites over the past 5000 years, to provide a long-term
record of changes in woody vegetation cover and a context for interpreting more recent
vegetation change. The fossil pollen data is calibrated using studies of modern pollen and
vegetation from the Kruger National Park; arboreal pollen percentage was simulated using pollen-
landscape modelling software for savanna landscapes of varying woody vegetation cover, and
the relationship between vegetation and pollen data was quantified using non-linear regression.
This quadratic equation was then applied to fossil pollen data in order to estimate woody
vegetation cover from arboreal pollen percentages. Our results suggest that the TPCs have not
been exceeded during the period represented in the pollen record, because estimated woody
vegetation cover has remained above 20% of its highest ever value. By comparing fossil pollen
data with TPCs, our study demonstrates how palaeoecological data can be presented in a form
that is directly relevant to management objectives.

CHANGING PASTORAL LAND MANAGEMENT: CHARCOAL EXTRACTION IN TROPICAL
OPEN WOODLANDS OF NORTHERN TANZANIA
BUTZ, RAMONA

Challenging economic and environmental conditions, coupled with increasing population, have
led to changes in the priorities and activities of rural Africans. In Tanzania’s open woodlands a
growing dependency on non-farm extractive activities such as firewood supply and charcoal
production, are placing increasing pressure on local resources. Although pastoralists have used
fuelwood in this region for 3,000 years, recent changes have led to major shifts in resource
management and use. This study investigates land use conflicts associated with historical
management practices and contemporary shifts in the extraction of fuelwood for charcoal
production in the Maasai village of Engikareti in northern Tanzania. | used a suite of randomly
stratified, semi-structured interviews, unstructured group interviews, shadowing of charcoal
producers, and voucher specimen collection to investigate changes in local resource use.
Charcoal serves as a cash crop for a growing number of women. In 2005, more than 200 women



removed an estimated 4000 trees to provide subsistence income for their families. Population
growth, drought, social and economic marginalization, and a lack of other marketable resources
are leading to rapidly increasing rates of extraction. While demand for fuelwood is unlikely to
deplete forest cover on a large scale, imbalances between the patterns of demand and availability
imply potential localized scarcities, degradation of savanna vegetation, and onset of
desertification.

WHAT CAN HOME RANGE ANALYSIS CONTRIBUTE TO CONSERVATION? A CASE STUDY
OF THE WHITE RHINOCEROS (CERATOTHERIUM SIMUM)
WHITE, ANGELA M., Ronald R. Swaisgood, Nancy Czekala

How animals use space has important consequences for feeding ecology, social organization,
and mating strategies, and figures prominently in conservation of many species. For instance,
knowledge of home range size, overlap, and seasonal movement patterns are used to estimate
the number of animals that are sustainable within an area. However, the genetic health of
populations is determined as much by the patterns of mating as by the population size. In a 3-
year study we investigated how habitat variables and male territories influence female white
rhinoceros (Ceratotherium simum) movement patterns and reproductive behavior. Females used
grassland habitat preferentially, utilizing these areas significantly more than expected based on
availability. Females spent more time in some territories than predicted, but we found no
evidence that females, in general, shared the same preference for particular male territories. The
amount of grassland in a male’s territory predicted female use of the territory and the amount of
time a female spent in a male’s territory was a significant predictor of reproductive activity with the
male. Therefore, males with more grassland habitat in their territories may be contributing
disproportionately more to future generations. Turnover in territory ownership and the distribution
of preferred habitat may alleviate reproductive skew. This study demonstrates how spatial data
can be used to elucidate mate preferences and possible genetic consequences.

THE DISTRIBUTION AND HABITAT REQUIREMENTS OF THE CRITICALLY ENDANGERED
ADERS’ DUIKER WITHIN THE ARABUKO-SOKOKE FOREST, KENYA

DE VERE, NATASHA, Franziska Schrodt, Catherine Jackson, Amrita Neelakantan, Amy
Plowman, Erustus Kanga

Aders’ duiker Cephalophus adersi is a critically endangered antelope with confirmed sightings
from only two coastal forests in Kenya and on Zanzibar. This study aims to investigate the
distribution and habitat requirements of Aders’ duiker within the Arabuko-Sokoke forest, Kenya. In
2005 duiker signs (pellet piles and tracks) were quantified along with sightings of Aders’ duiker in
40 plots throughout the forest. These were related to vegetation measures including canopy
cover, visibility and plant species along with measures of human and elephant disturbance. This
revealed positive relationships between duiker signs and low visibility and high number of duiker
food plants. A negative relationship was seen between duiker signs and elephant disturbance.
Aders’ duiker sightings were greater in areas with more canopy cover. In 2006, 10 camera traps
were set up within the forest. During a 2 month sampling period 10 pictures of Aders’ duiker were
taken. These results are beginning to build a picture of the habitat requirements for Aders’ duiker
and the success of the camera trapping suggests that this technique may be valuable for
surveying forests for this species. The long term aim of this research is to survey other coastal
forest fragments within Kenya and to inform conservation actions.

PLANNING FOR THE FUTURE: BUILDING A GENERIC FRAMEWORK TO INTEGRATE
CONSERVATION PLANNING APPROACHES
BOTTRILL, MADELEINE, Bob Pressey

Diverse conservation planning approaches are being developed across different environments at
a range of scales. This has led to uncertainty, within the conservation science community and
among governments and donors, about the application of seemingly competing approaches by
organizations and agencies. With the IUCN and a steering group, we are working to articulate the



similarities and differences between these approaches. Firstly, we are reviewing published and
unpublished literature on current approaches to produce a generic framework which constitutes a
series of steps for consideration by all conservation planning teams. Secondly, we are identifying
the importance attributed to each step by these teams and defining the nuances which
characterise their respective methods. Thirdly, we are examining how approaches used by
selected organizations incorporate steps from the framework. One outcome will be a profile of
each approach, illustrating how it complements or differs from other approaches, and identifying
reasons for these differences. In broadening knowledge of various conservation planning
approaches, a generic framework can promote more effective conservation for the future.

CAPACITY BUILDING FOR BIODIVERSTITY CONSERVATION
KIRSCH-JUNG, KARL P.

The temporary wetlands of Eastern Mauritania provide habitats for a wide range of animal and
plant species and support livelihoods through multiple land use in the arid environment of the
northern Sahel of West Africa. The recent increase in environmental degradation is caused by a
number of factors related to, amongst others, social, organisational and legal aspects. The
increase in population and in their needs combined with the loss of influence of the traditional
institutions result in an open access to natural resources. The key aspect of a new approach to
ecosystem conservation is decentralization, which means, the transfer of decision-making and/or
executive power to stakeholders outside the state administration. The particularity of the
approach lies in the way in which it rethinks responsibility for the management of common
property resources. While being based on the hierarchy of rights of access to existing resources
(that is, recognition of the prior rights as well as rights of third parties), the approach puts into
place very strict conditions in the social and organizational realm. It is all about supporting
managers of collectively used resources to organize themselves and to identify and implement
sustainable modes of exploitation. The key stage of the legal and institutional feasibility of setting
up local management organizations has been achieved successfully. These organizations
recognize and accept responsibility, which involves the setting up and control of conservation and
management rules and the investment in protective measures.

FORMERLY ENDANGERED SPECIES AS RESEARCH TOOLS IN POPULATION BIOLOGY -
THE CASE OF THE MAURITIUS KESTREL
BURGESS, MALCOLM, Malcolm Nicoll, Carl Jones, Ken Norris

Recovering populations of endangered species that are intensively monitored provide an
opportunity to understand the mechanisms that regulate populations as they grow from low
abundance levels. This can have important management implications, but also provide broader
insights to fundamental ecological questions. Here, we use a restored population of the Mauritius
kestrel that has been intensively monitored for 19 years since reintroduction to explore how
spatial variation in habitat quality might affect territory occupancy, density-dependence and
ultimately population dynamics. We created a habitat map of our study area, and have used this
to explore the relationship between habitat and territory quality (in terms of bird fitness), how
territories have been occupied as the population has grown, and the implications for patterns of
density-dependence. We have also radio tracked juvenile kestrels to explore habitat selection
decisions at a crucial life history stage. Our results show that spatial heterogeneity in habitat
quality can be an important mechanism in population regulation, and illustrates the value of using
recovering populations to explore these issues.

ANT DIVERSITY PATTERNS IN THE CAPE FLORISTIC REGION
BRASCHLER, BRIGITTE, Kirsten Mahood, Natasha Kruger, Kevin J. Gaston, Steven L. Chown

South Africa’s Cape Floristic Region (CFR) is known for its extraordinary plant diversity but less is
known about its invertebrate diversity. The CFR is under pressure from land-use change, and
climate change will have major effects in the near future. We examine species diversity patterns
in a long-term monitoring program covering several biomes of the CFR and disturbed and



transformed areas. We focus on ants, a group which plays a major role in the CFR as seed
distributors. Ants are collected bi-annually using pitfall traps in 30 sites within the Western Cape
Province. In addition, environmental parameters are assessed. Here we present the results from
the first year of the program. Species richness and abundance differed widely between habitats.
High vegetation cover reduced ant abundance but increased species richness. Similarly the effect
of soil chemical composition and soil structure on species richness and abundance differed.
Turnover among sites and seasons was large in natural habitats; with many rare and spatially
restricted species. Species composition was more similar between the nama karoo and succulent
karoo than between them and the fynbos biome. However, some abundant species occurred
across biomes and some major seed distributors occurred even in transformed areas invaded by
Argentine ants. Our results show the high complexity of ant distribution patterns in the CFR and
will contribute to understanding its development under ongoing environmental change.

FIRE AS A CONSERVATION ISSUE IN LATIN AMERICA
MYERS, RONALD

Recent global assessments have focused on the impact of altered fire regimes, i.e. too much fire,
too little fire, or the wrong kind of fire, on the conservation of biodiversity. Fire as an ecological
process determines the characteristics of many ecosystems. Fire also impacts some ecosystems
very negatively. There are three broad categories of ecosystems that are determined by their
overall response to fire: 1) fire-dependent ecosystems--those that need a specific regime of fire
and are characterized by species with adaptations to fire, 2) fire-sensitive ecosystems--those that
are negatively impacted by most fires and species are intolerant of fire, and 3) fire-independent
ecosystems--those where fire normally plays no role. In Latin America, over half of the
ecosystems are fire-dependent, yet public policies and management strategies generally do not
recognize the role of fire, leading to inappropriate management actions. Compounding the failure
to recognize the beneficial role of fire in many ecosystems is a failure to identify the underlying
socio-economic aspects of fire use to people’s livelihoods. Novel approaches to dealing with fire-
related conservation problems involve integrating the technical aspects of fire management with
appropriate ecological constraints and the socio-economic necessities of using fire. The Latin
America & Caribbean Fire Learning Network is providing a forum for promoting this integrated
approach to fire management in the region.

SPECIES RICHNESS AND HUMAN DENSITY: EXPLANATIONS FOR A POSITIVE SPATIAL
CORRELATION
HUGO, SANET, Berndt Van Rensburg

Despite the negative human impact, a positive spatial correlation between species richness and
human population density persists. Three suggested explanations were investigated: species
persist in natural habitat patches, undetected at coarse resolutions, so that a unimodal or
negative relationship exists at finer resolutions; the form of the relationship depends on the
conservation measures in an area; the negative human impact occurs over the full range of the
correlation, so that the slope is lowered. South African bird species richness — human density
relationships, were compared between coarse and fine resolutions and between regions with
different amounts of land transformation. Further, the slopes of the species richness — productivity
relationship, estimated before and after taking human density into account, were compared.
Substantial support was found for the second explanation only (the positive relationship breaks
down at higher transformation levels), though common species respond to lower levels of
transformation than rare species. Rare species are highly dependent on specific areas with high
productivity levels where they have to contend with high human densities and transformation
levels. Common species appear to be more flexible in response to transformation, by either
benefiting from it or dispersing. In conclusion, the reasons for the persistence of the positive
relationship seem to depend on the species’ dynamics and their response to land transformation.



OPTIMAL CONSERVATION OF MIGRATORY SPECIES
MARTIN, TARA, ladine Chades, Peter Arcese, Peter Marra, Hugh Possingham, Ryan Norris

Designing effective conservation strategies for migratory animals presents a unique challenge
because population abundance is influenced by events that occur throughout the annual cycle.
We use a decision theoretic approach to address the problem of how to conserve habitat for a
Neotropical-Nearctic migratory bird across its tropical wintering range. We first identified a
conservation strategy to maximize abundance on the wintering grounds based on relative density,
rate of habitat loss, and the cost of winter habitat. Using information on how wintering populations
are geographically connected to temperate breeding populations, as estimated from stable-
hydrogen isotopes in feathers, we then added the objective of maintaining a minimum percentage
of each breeding population. We show how the optimal conservation strategy dramatically
changes when we include this additional objective. Our results demonstrate how optimal
conservation strategies for migratory species depend critically upon knowledge of how
populations are geographically linked between different periods of the annual cycle; information
that is relatively easy and inexpensive to collect yet exists for only a small percentage of species.

KILL, WATCH, AND WALK AWAY - OPTIMAL ERADICATION OF INVASIVE SPECIES
WILCOX, CHRIS, Marc Mangel

Invasive mammals on islands are responsible for most vertebrate extinctions. This threat is highly
relevant for ongoing biodiversity losses, rats alone have been introduced to 82% of the world’s
islands. Encouragingly, restoration efforts hold significant promise — feral cats and rats have been
removed from over 250 islands. However, as larger and more diverse islands are targeted,
efficiency has become an issue. While there have been a number of efforts to estimate the costs
of eradications, there has been little attention to formal methods for determining optimal (i.e.
minimum cost) eradication strategies. In addition, for larger islands it may not be possible to
determine unambiguously when eradication has been achieved, so not only do analyses need to
consider how to optimize the kill rate, but also when to declare success and stop the eradication
campaign. We present the optimal culling strategy for a population that is observed imperfectly,
and demonstrate that it may be optimal to cease efforts prior to eradication, depending on the
population dynamics of the target species. While we illustrate our results with data from a recent
eradication of feral goats in the Galapagos, the results can be generalized to other feral animals
and invasive weeds.

HUMAN LAND USE PRACTICES CAN HIDE NATURAL PATTERNS
BALDI, ANDRAS, Tibor Magura, Robert Horvath

The species area relationship, when number of species increases as sampled area increases, is
a basic pattern of ecology. This relationship was described for oceanic islands first, then it was
applied for habitat islands as well. While the first system is natural, the second is usually due to
human habitat modifications. In this presentation we will show by two examples that for regions
largely modified by humans the application of such basic relationship may need precaution. We
studied the distribution of 4000 arthropod species in 16 nature reserves in Central-Hungary, and
find a lack of increase in species number with increase of reserve area. This was a consequence
of the wrong reserve selection practice: large reserves were unproductive, homogeneous areas,
while small reserves were productive, heterogeneous, usually forested areas. In the other study
we compared bird communities in two groups of forest fragments: one with native tree species,
the other with exotic tree species. We found that species-area relationship is present only in the
native tree species group and for forest specialist bird species and lacking for exotic tree species
fragments and generalist bird species. Therefore, it seems that human activities, like wrong
reserve selection and widespread application of exotic species may hide natural patterns. The
application of species-area relationship thus needs precaution when used in conservation of
human dominated landscapes.



POLICY FRAMEWORK FOR UTILIZATION AND CONSERVATION OF BELOW-GROUND
BIODIVERSITY IN KENYA
ACHIENG, CELLINE, Peter Okoth

Soil organisms or Below-ground biodiversity (BGBD) have not been given a specific schedule in
the policy and legal framework of Kenya. This study found out that this lack of inclusion was
mainly due to lack of awareness and appreciation among stakeholders. Currently, there is no
specific policy and legislation in Kenya that governs the use and conservation of BGBD. The
sectoral laws in place that are supposed to outline the use of BGBD have no such provisions.
Such laws are the Agriculture Act, the Plant protection Act, the Forest Act, the Pesticides Control
Act, the Mining Act and even the most recently enacted umbrella biodiversity Act: the
Environmental Management Coordination Act (EMCA). The goal of the study was to contribute to
the enhancement of soil biological diversity and sustained utilization of its components in Kenya
through an improved policy framework. Two main themes addressed by the study included land
use change and intensities and appropriate policy framework for utilization and conservation of
soil organisms.120 farmers, 30 scientists and 12 research and private institutions dealing with
BGBD were issued with questionnaires about their experiences with BGBD. Lack of awareness
and appreciation of the importance of BGBD among farmers was found to be a dominant factor. It
is therefore, important that such farmers are first of all educated before a policy is formulated.
Scientists and institutions dealing with soil organisms did not strictly adhere to any guidelines.
Even those scientists and institutions that had Material Transfer Agreements and Material
Acquisition Agreements did not use them regularly. Most institutions had various articles of the
Convention on Biological Diversity to adhere to but were not implementing such guidelines. This
was mainly because there were no clear directives on how to implement the same at national and
sectoral levels.

CONSERVATION OF THE ENDANGERED GREVY’S ZEBRA (EQUUS GREVYI) IN THE
SAMBURU LANDSCAPE, KENYA
MUORIA, PAUL, Nicholas Oguge, Hassan Boru, Caroline Bosire, Fiesta Warinwa, Philip Muruthi

Having declined by an estimated 87% over the last 40 years, Grevy’s zebra is one of the most
endangered equids in the world. Currently, it is near endemic to Kenya where it lacks legal
protection as it is considered a Game Animal instead of a Protected Animal. Since 2002, we have
been monitoring this species with the aim of contributing towards the conservation of a viable
population. Our study is in the Samburu landscape, Grevy’s zebras’ last bastion where they share
pastoral lands with local communities. In this paper we examine their population status, seasonal
distribution, movements and threats to survival. We show that adult sex ratio is biased towards
mares in the community areas but towards stallions in the protected areas (Samburu and Buffalo
Springs National Reserves). In addition, there are more immature individuals on community lands
than protected areas. Protected areas are important dry season refuges particularly during
drought. Anthrax outbreaks and predation by lions appear to be major causes of mortality for this
species. We argue that the long term conservation of this equid will depend on local community
participation, upgrading its legal status from a game animal to a protected one, disease
surveillance and monitoring the impact of other wild animals particularly lions.

A REVIEW OF RESEARCH ON LION ECOLOGY IN WEST AND CENTRAL AFRICA
DE IONGH, HANS, Hans Bauer, Barbara Croes, Peter Hamling

The African Lion Working Group (ALWG) has concluded that there is a lack of research data on
lion populations in Central and West Africa. The number of free ranging lions in West and Central
Africa is now estimated at 1700 individuals according to the African lion database. The present
research review intends to contribute to a better knowledge of lion populations in this region.
Research in selected National parks in West and Central Africa (Benin, Guinee Conakry,
Cameroon, Tchad) has focused on livestock depredation, pride structure and movements and
home ranges. Research methodology included the use of VHF radio telemetry, the use of calling
stations, measurement of lion tracks, direct field observations and regular reports by tourists and



guides. Group size of lions in West and Central Africa is on average 1.7 lions and seems much
lower compared with group size in East and South Africa. Lion populations have declined during
the past decades and populations are scattered and isolated. Wild prey biomass per kg of
predator is low, when compared with national parks in East and South Africa. In addition lion
density in West and Central Africa is low (max 5 animals per 100 km2), much lower than in East
and South Africa National Parks. The review of current research indicates large wet season home
ranges of pride members and seasonal movements of individual lions outside the park during the
wet season. Current research also has identified the presence of male problem animals. Main
threats to the lion populations in the selected case studies from West and Central Africa are a)
habitat fragmentation and isolation b) lion livestock conflicts and retaliatory killing and c)
poaching.

FROM LANDSCAPE TO GRASS SPECIES: DOES THE FORAGING BEHAVIOUR OF SABLE
ANTELOPE EXPLAIN THEIR DECLINE IN SOUTHERN AFRICA?
PARRINI, FRANCESCA, Norman Owen-Smith

Sable antelope progressively declined in the Kruger National Park but still occur in small
reserves. Clear conservation guidelines are important for this valuable species. The aim of our
study was to determine whether sable foraging patterns could explain why this species is more
vulnerable to local extinction than abundant grazers. Based on these findings we provide
managers with habitat and nutritional requirements for sable, important when considering
reintroductions or managing existing populations. We undertook the study in the Kgaswane
Mountain Reserve, South Africa, an area free of predators where sable were doing well. We
compared habitat and resource use of two herds occupying distinct landscapes. Sable were not
restricted to wooded savanna as previously documented but used a marshy area and burnt
grasslands as key resource areas during the dry season. For each breeding herd, there needs to
be between 10-20 km? of woodland-grassland matrix. The results also suggest that sable were
doing well despite high numbers of other grazers. At the grass level, sable depended largely on
two staple grass species of high forage value, but were also able to exploit tall stemmy species
generally avoided by other ungulates. These findings do not indicate that sable are narrowly
specialized and therefore it is unlikely that foraging can explain their decline. As a precaution, we
suggest choosing reserves with few or no predators when reintroducing sable.

TOWARD TERROIR: SOCIOCULTURAL AND ECOLOGICAL SALIENCE IN LANDSCAPE
CONSERVATION IN THE CONGO BASIN
RUSSELL, DIANE

Conservation models based in management of ‘landscapes’ designed by conservation biologists
dominate in the central African countries making up the ‘Congo Basin’. In delineating and
designing these landscapes, scientists used only biological data appropriate for initial
conservation priority setting. These landscapes are now enshrined in multi-million dollar
investments in nine countries with a mandate to zone these territories for different uses.
Management of wildlife, forests and other natural resources requires more than large spaces: it
necessitates viable social institutions at all levels to govern common property resources and
maintain ecosystem services. Management also requires an understanding of political-economic
flows among social and ecological units. This paper shows how to add historical, sociopolitical,
cultural and ecological salience to a landscape approach in the Congo Basin to create an
appropriate framework for management. Adding in cultural, social and ecological dimensions
means adjusting conservation strategies toward building local constituencies, meeting livelihood
needs and maintaining ecosystem services. These aims can be achieved through strengthening
national institutions, rights and assets-based approaches, attention to common property resource
management and most critically, the refiguration of landscapes as terroirs.



THE EFFECT OF URBANIZATION ON BIODIVERSITY CONSERVATION
McDONALD, ROBERT, Peter Kareiva, Richard Forman

A majority of humanity now lives in cities, and by 2030 some 75% of people are expected to live
there. We will focus on the direct expansion of urban area, and present a quantitative global
analysis of the impact of urbanization on biodiversity and protected areas. We utilized
demographic data from the Global Rural/Urban Mapping Project (CIESIN) and the United Nations
Population Division to construct spatially-explicit scenarios of urban area expansion. These
scenarios were compared with ecoregional data on vertebrate species and vascular plant
richness (WWF), as well as the World Protected Area Database (UNEP-WCMC), filtered to
include only terrestrial parks of greater than 1 km2. While many ecoregions, representing 62.4%
of the terrestrial surface, have less than 1% of their area urbanized, some are highly impacted:
more than 10% of vertebrate species are in ecoregions that have more than 50% of their area
urbanized. The median distance from a protected area to a city will dramatically decrease,
particularly in Eastern Asia (from 43.1 km to 23.0 km), with potential implications for the integrity
of the protected areas. Most urban-impacted parks (90%) will be located in countries with limited
income to spend on park protection (< $15,000 per-capita PPP GDP).

WHY DO FISHERS FISH WHERE THEY FISH? USING THE IDEAL FREE DISTRIBUTION TO
UNDERSTAND THE BEHAVIOUR OF ARTISANAL REEF FISHERS
ABERNETHY, KIRSTEN, Edward Allison, Phil Molloy, Isabelle Cété

The complex dynamics of small-scale fisheries have often been ignored when designing
management initiatives, contributing to management failure. This study used the ideal free
distribution (IFD) as a framework to understand mechanisms underlying fishing site-selection by
Anguillian fishers exploiting shallow-water reefs. It used an interdisciplinary approach, combining
fish abundance/catch surveys with fisher behaviour data collected through interviews. Contrary to
the predictions of IFD, we found that fishers did not distribute themselves so that average reward
was equal among fishers. Also, fishing pressure did not increase with resource availability. Key
assumptions of the IFD were not met. Lack of ‘ideal’ knowledge of the reef prevented fishers from
choosing fishing grounds with the greatest rewards. Neither were all fishers seeking to maximise
profit. Fishers were not ‘free’ to distribute themselves among reefs owing to variation in social,
economic and physical characteristics that constrained their movements and ability to extract
resources. The IFD, as a null model, is useful to frame studies designed to rapidly gain detailed
insights into the complexity and dynamics of a small-scale fishery, as well as identify the level of
resource use spatially. This framework may inform efficient and effective development of
stakeholder-sensitive reef and fishery management practice.

ADAPTIVE DIVERGENCE IN RESPONSE TO ANTHROPOGENIC HABITAT DISTURBANCE IN
A LONG-LIVED RAINFOREST CYCAD
LOPEZ-GALLEGO, CRISTINA

Drastic environmental changes in disturbed habitats may promote rapid evolution in populations,
as strong directional selection may result in genetic differentiation in populations exposed to
modified environments. | tested the hypothesis that populations of the Cycad Zamia fairchildiana
have the potential for adaptive genetic differentiation between its native and disturbed habitats in
Costa Rica. Phenotypic selection analyses showed that leaf production and the number of leaves
are under selection in the disturbed habitat, but not in the native habitat. These traits can respond
to selection, as they showed significant additive genetic variance in heritability estimations. A
reciprocal-transplant experiment showed population genetic divergence between habitats for
germination and seedling survival. Greenhouse experiments suggested that differences in light
availability between habitats might play an important role in population differentiation in this
species. Taken together, these results suggest that recent environmental changes after
anthropogenic disturbances are promoting adaptive genetic differentiation in populations of Zamia
fairchildiana from native and disturbed habitats. This has consequences for the spatial genetic
structure of the species, and for the evolutionary potential of populations for further environmental



changes (e.g. global warming), and therefore it is an important issue to be considered for
conservation purposes.

SOCIAL MARKETING AS A TOOL TO APPLY CONSERVATION PSYCHOLOGY FOR THE
IMPLEMENTATION OF SYSTEMATIC CONSERVATION PLANS IN THE EASTERN CAPE,
SOUTH AFRICA

WILHELM-RECHMANN, ANGELIKA, Richard Cowling

A number of systematic conservation plans (SCPs) encompass the Eastern Cape Province.
However, local municipalities rarely integrate the SCP-products in their land use planning and
decision making processes. To enhance the implementation of the SCPs, social marketing is
used to persuade local land use planners to meaningfully integrate the maps in their work
processes. Social Marketing is a tool that explicitly targets the voluntary behavior of individuals
and groups. It relies on techniques developed by commercial marketing and switches the
perspective from the conservationist’s to the one of the land use planner. Based on psychological
and sociological instruments, the various barriers to as well as possible benefits of the desired
behavior are investigated and subsequently strategically addressed. Social Marketing has been
used successfully in the health domain and for environmental behaviors like recycling. The
ongoing project presents an instance of applying conservation psychology to enhance
conservation implementation where the legal and cultural contexts have proven insufficient to
address biodiversity loss.

IS THE SUPPLY OF TROPHY ELEPHANTS TO THE BOTSWANA HUNTING MARKET
SUSTAINABLE?
OWEN, CHERYL-SAMANTHA, Phil Hockey

Botswana hosts the world’s largest population of African elephants Loxodonta africana, and in
northern Botswana, populations are increasing at a rate of 6% per annum. The greatest cash
return on a single elephant is from trophy hunting, and hunting is an important foreign income
generator. Hunting does, however, risk the sustainability of both the elephant population and the
supply of males with trophy-quality tusks. A model utilising a Leslie matrix was developed to
simulate the population dynamics of the elephants in northern Botswana under different levels of
hunting pressure, with different calf survival rates and with or without a carrying capacity
imposed. The age structure of a pristine population, and the proportion of elephants of each age
with trophy-quality tusks was developed from tusk measurements and ages of elephants culled
over 25 years from Kruger National Park. The model suggests that the current level of hunting
pressure is sustainable and unlikely to threaten the availability of trophy-quality tusks in the
future. Simulations of increased hunting pressures indicated that doubling the current hunting
take-off would result in very few large trophy animals, but would not compromise the supply of
males suitable for trophy hunting. A decrease in the current survival rate of calves in their first
year of life would, however, greatly reduce the supply of trophy-quality elephants.

SPIRIT OR SPECIES? - WHY MANY CONSERVATION PROJECTS FAIL
SINCLAIR, J ROSS

Many conservation and research projects in the developing world appear to place local
communities at the centre of their design and implementation. Despite this, many such projects
fail due to conflicts with these communities. | discuss possible reasons why conservation projects
fail in terms of their design (site-selection biased to biodiversity over community, inadequate
understanding of human societies, commaodification of nature, differing objectives and
expectations, bias to biological science over social science) and implementation (differences in
the understanding of exchange, failure to demonstrate the usefulness of science, poor
communication). | illustrate these points using projects from Melanesia and then propose an
approach to address some of the problems identified. Until conservationists acknowledge and
address their limited understanding of the communities they work in, more projects will fail and
opportunities to conserve biodiversity will be lost.



ARTIFICIAL WATERPOINTS AND MANAGEMENT OBJECTIVES IN SOUTHERN AFRICAN
SAVANNA
FARMER, HELEN, Ed T.F. Witkowski, Mike J.S. Peel

Supplementation of water resources in savannas can increase population sizes and ranges of
water dependent large herbivores, increasing economic returns from a property. However, long-
term supplementation can lead to detrimental effects on ecosystem processes. This study used a
management intensity gradient within the Great Limpopo Transfrontier Park (southern African
savanna) to investigate effects of management objectives on artificial waterpoint density and
positioning. Spatially explicit waterpoint databases from six South African private reserves (high
intensity management), Kruger National Park (South Africa; medium intensity management) and
Limpopo National Park (Mozambique; low intensity management) were analysed using GIS. High
intensity management areas had higher density artificial water provision (0.150 waterpoints/km2)
than medium intensity areas (0.009 waterpoints/km2) whilst low intensity areas had no artificial
water provision. Preliminary results indicate naturally drier areas within properties have higher
artificial water provision, although waterpoints are primarily located within drainage lines. Locating
artificial waterpoints in naturally drier areas leads to a greater risk of degradation as surrounding
vegetation and soils have not evolved with the higher herbivore densities associated with
waterpoints. Within the transfrontier conservation area it is important to understand how
management objectives affect the naturalness of artificial water provision.

MARINE PROTECTED AREAS FOR ENDEMIC SEABIRDS IN THE BENGUELA
PICHEGRU, LORIEN, Peter Ryan, Sue Lewis, Giacomo Del’Omo, Samantha Petersen, Céline
Le Bohec, David Grémillet

The Benguela is one of the four major upwelling systems in the world, characterized by very high
productivity. These favourable conditions allowed the evolution of numerous endemic species,
including seven seabird species. However, during the 20th century most seabird populations
have decreased dramatically, due to the combined effects of human disturbance, over-fishing,
and climate change, threatening some species with extinction. In particular, the three endemic
species reliant on pelagic fish stocks, Cape gannets (Morus capensis), African penguins
(Spheniscus demersus) and Cape cormorants (Phalacrocorax capensis) are all classified as
vulnerable or near-threatened, after the decrease of their populations following the collapse of the
sardine Sardinops sagax stocks in the 1970s. All three species breed colonially, mainly at
offshore islands, and these breeding sites are protected as nature reserves. However, there is
growing evidence that their feeding sites also deserve special protection, since seabird foraging
success ultimately influences the reproductive output and the size of the colonies. We used GPS-
tracking to determine feeding hotspots of those seabirds and model their energetic demands to
estimate the amount of prey necessary to sustain populations at current levels. GPS tracks
obtained from Cape gannets, African penguins and Cape cormorants at 10 colonies over 5 years
are used to define key foraging areas for possible considerations as Marine Protected Areas.

ASSESSING THE THREAT STATUS OF ECOLOGICAL COMMUNITIES: SCALE, VIABILITY
AND ECOLOGICAL THEORY
NICHOLSON, EMILY, David S. Wilcove

Government and non-government agencies are increasingly interested in assessing the threat
status of ecological communities as a key part of conservation planning. Such assessments have
proved difficult, however, due to a lack of agreed-upon criteria. We review currently available
methods for assessing the status of communities, and compare them with species assessment
systems such as IUCN’s Red List. We then evaluate the community approaches in the context of
ecological theory, including species-area relationships and ecological thresholds. We find that
virtually all of the current approaches make it harder to list ecological communities as threatened
than is the case for species. This raises an obvious paradox: multiple species within a community
are likely to be classified as threatened long before the community itself is recognized as such.



The greatest problems in assessing community status lie in defining both the appropriate scale of
assessment and appropriate measures of viability that can be applied across a range of
communities. Moreover, the ways in which ecological communities are defined are highly scale-
dependant and can be arbitrary, rendering threat assessment even more difficult. We conclude
with recommendations for criteria and thresholds based on ecological theory, and apply them to
ecological communities in the Florida Peninsula Ecoregion in the U.S.A.

INTEGRATING BIODIVERSITY CONSERVATION AND POVERTY ALLEVIATION THROUGH
ADAPTIVE MANAGEMENT OF GORONGOSA NP
BEILFUSS, RICHARD, Roberto Zolho, Marc Stalmans, Jeremy Anderson

Gorongosa NP has an iconic status for its legendary concentrations of wildlife, but warfare
decimated 99% of large herbivore populations and impoverished surrounding communities. The
Carr Foundation and Mozambique Government have teamed to (1) restore the structure, function,
and processes of the Gorongosa ecosystem and (2) alleviate poverty through local investments,
revenue sharing, and community-based ecotourism businesses. The thirty-year, $100 million
project is guided by a Sustainable Business Model and a Conceptual Model for Adaptive
Management. Restoration target conditions are not defined as a return to historical conditions.
Grasslands were over-grazed in the past, with bulk grazers in poor condition nine months of the
year and extirpation of rare antelope. Key ecosystem drivers, including fire, grazing, and
hydrology, have changed with settlement patterns and developments. The adaptive management
system integrates a range of target conditions, evaluated at multiple scales, for biodiversity
conservation (landscape-ecosystem-populations-genes) and human development (households-
communities-institutions). We elucidate the complex linkages between factors affecting target
conditions—e.g., ecosystem services vs. resource-use restrictions—and monitoring indicators to
test assumptions such as the efficacy of investments to both reduce poverty and promote pro-
conservation behavior change. “Thresholds of Potential Concern” provide upper and lower limits
of desirable change.

CAN PROTOCOLS FOR RED-LISTING THREATENED SPECIES FORECAST EXTINCTIONS?
KEITH, DAVID, Michael McCarthy, Helen Regan, Tracey Regan, Burgman Mark, NCEAS
Extinction Risk Working Group

Risk-ranking protocols are used widely to classify the conservation status of the worlds species.
Here we report on the first empirical assessment of their reliability by using a retrospective study
of 18 pairs of bird and mammal species (one species extinct and the other extant) with eight
different assessors. The performance of individual assessors varied substantially, but
performance was improved by incorporating uncertainty in parameter estimates and consensus
among the assessors. When this was done, the ranks from the protocols correctly predicted the
extinction outcome in 70-80% of pairs and there were mismatches in only 10-20% of cases. This
performance was similar to the subjective judgements of the assessors after they had estimated
the range and population parameters required by the protocols, and better than any single
parameter. When used to inform subjective judgement, the protocols therefore offer a means of
reducing unpredictable biases that may be associated with expert input and have the advantage
of making the logic behind assessments explicit. We conclude that the protocols are useful for
forecasting extinctions, although they are prone to some errors that have implications for
conservation. Continued testing and refinement of the protocols may help to provide better
absolute estimates of risk.

IS THE ESTABLISHMENT OF A FUNCTIONING ECOSYSTEM SUFFICIENT TO RESTORE
REPTILE COMMUNITIES IN SITES REHABILITATED AFTER BAUXITE MINING?

CRAIG, MICHAEL, Richard Hobbs, Andrew Grigg, Mark Garkaklis, Carl Grant, Patricia Fleming,
Giles Hardy

Patterns of reptile succession in restored sites are poorly known in most ecosystems. However,
understanding how reptile succession proceeds may be critical in evaluating restoration success



because reptiles are typically the vertebrate group that is slowest to recolonise restored areas,
probably because of their lower mobility and the specific habitat requirements of some species.
We installed trapping grids to sample reptile communities in four ages (4, 8, 12 and 17-year old)
of restoration after bauxite mining and unmined forest. We then used this information to
determine whether restored sites were providing adequate habitat for all reptile species and
whether the reptile community was proceeding towards the unmined state. Not surprisingly,
individual species responses differed. Generalist, late successional, open habitat and closed
habitat species were identified, but no early successional species. Late successional species
were those that required mature habitat features, such as logs or decorticating bark. At the
community level, the system did not appear to be returning towards the unmined forest, with 17-
year old restored sites being most different from unmined forest sites. This suggests that, despite
the establishment of a functioning ecosystem, some active management of restored sites will be
required if the reptile community is to return to its pre-mining state.

LANDSCAPE LEVEL PROCESSES THAT LEAD TO THE COLLAPSE OF FRESHWATER
RECREATIONAL FISHERIES
POST, JOHN

Evidence is accumulating that recreational fishing is capable of collapsing fisheries. Recreational
angling opportunities in freshwater are distributed across landscapes and attract effort based on
the combination of angling quality, travel distance and availability of facilities, analogous to a
predator-prey numerical response. We quantified this numerical response of anglers to across a
large lake district in Canada. We linked this spatial numerical response to a logistic population
growth model and simulated spatial patterns of effort and catch rates over the landscape. At
locations distant from urban centres, effort is low and catch rates near pristine, at intermediate
distances, effort and catch rates approximate maximum sustainable levels, and at short
distances, fishing effort is sufficiently high to harvest to collapse. Landscape scale spatial patterns
differed quantitatively for species varying in rates r and K, but the qualitative patterns were
consistent among species, demonstrating the pervasive impacts of the numerical response.
Traditional regulations that limit effort by individual anglers are ineffectual where any benefit of
restriction on individuals is overwhelmed by the numerical response. Control of total effort, rather
than individual effort is necessary to ensure sustainable recreational fisheries across landscapes.
A change in management perspective is necessary, from that of individual fisheries to one of
dynamic harvest processes across landscapes.

THE IMPORTANCE OF INVOLVING LOCAL COMMUNITIES IN LION CONSERVATION: A
CASE STUDY FROM TANZANIA
LICHTENFELD, LALY

Over the last two decades, the African lion (Panthera leo) population is estimated to have
declined by 30-50%. African lion experts have identified the availability of wild prey and the
indiscriminate killing of lions as primary factors influencing the viability of remaining lion
populations where lion range overlaps with human habitation. Tanzania contains over a quarter of
the remaining wild lion population and extensive lion range outside of national parks and game
reserves. Ecological and sociological research conducted among Maasai communities in the
Tarangire ecosystem of northern Tanzania indicated nearly 40 lions are killed annually by the
Maasai living in seven villages outside the eastern boundary of Tarangire National Park. The
primary motive for killing lions was retaliation for livestock killing. In addition, negative attitudes
toward lions were influenced by the perception of risk of living alongside a dangerous carnivore,
insecure property rights and a perceived lack of benefits from wildlife tourism. Livestock-lion
conflicts are expected to increase as Maasai populations grow, net livestock density increases
and prey availability declines. Future lion management priorities in the Tarangire ecosystem
should emphasize the development of locally appropriate and participatory measures for
mitigating livestock-lion conflicts in the short-term, while ensuring the Maasai recognize increased
wildlife benefits from their lion populations over the long-term.



CONSERVING BIODIVERSITY THROUGH THREAT ABATEMENT: TURNING THEORY INTO
REALITY
DOWNEY, PAUL

The recognition that alien plants are a major cause of biodiversity loss has not led to a greater
understanding of which species are at risk, or the development of on-ground conservation
management strategies. To turn the theory of biodiversity loss due to alien plant invasions into an
on-ground management reality, an 11-step process was developed using the alien shrub
Chrysanthemoides monilifera (L.) Norl. Several new processes were needed to achieve these 11
steps, for example, the Weed Impacts to Native Species assessment tool was developed to
assess the biodiversity at risk. This led to a significant increase in the number of the native plant
species known to be at risk (from six to 160+). Sites were then assessed based on the alien plant
and the biodiversity at risk, which led to 169 priority sites for control. Coordinated implementation
and monitoring are crucial steps to ensure that all the stakeholders (government and community)
are undertaking control in a manner that ensures conservation outcomes are achieved and
reported. While this process is gaining wide acceptance in Australia, it requires considerable
resources and commitment both in the planning and implementation phases (i.e. all steps).
Irrespective, the benefits to date have outweighed the costs, resulting from a better
understanding of impacts, longer term commitment to restoring sites, wide community support
and significant new funds. These 11 steps could be applied to abate other threats to biodiversity.

ECONOMIC GROWTH, HUMAN PREFERENCES AND BIODIVERSITY
MARCELINO, FUENTES

Economic growth does not cause biodiversity losses. To understand the root causes of
biodiversity loss we must first acknowledge that people differ in their preference for biodiversity.
Many people under many circumstances prefer non-environmental goods, and are willing to
sacrifice biodiversity in order to get them. This preference increasingly conflicts with the opposite
preference for biodiversity, and with the further provision of non-environmental goods. In
principle, a good way to solve preference conflicts and inter-temporal inefficiencies is a free
market where everybody can bid for different goods. In current markets biodiversity is often at a
disadvantage because biodiversity is not adequately protected, and sometimes cannot be
protected, by property rights. Solutions to this problem should respect people’s preferences,
including preferences for non-biological goods, and specifically address those cases where
property right issues result in an inefficiently low present or future provision of biodiversity goods.
This should consist of expanding property rights over biodiversity and wild habitats, eliminating
government policies that needlessly harm the environment and, where a careful cost-benefit
analysis indicates so, implementing government interventions to protect biodiversity. A policy of
steady state economy does none of those things.

INTERACTIONS BETWEEN POPULATION DYNAMICS AND HUNTING: A CASE STUDY OF
THE RED GROUSE (LAGOPUS LAGOPUS SCOTICUS)
BUNNEFELD, NILS, David Baines, E.J. Milner-Gulland

Interactions between human activity, especially harvesting, and demography are under-
represented in conserva