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IMPACT OF SAND MINING ON THE DOLPHIN POPULATION OF KULSI RIVER OF NORTHEAST INDIA
ABDUL, WAKID, S.P. Biswas, Sanjay Das, and Dhruba Chetry. Aaranyak, Guwahati, Assam, India (WA, SD, DC), Department of
Life Sciences, Dibrugarh University, Dibrugarh, Assam, India (SPB), wakid@rediffmail.com

Kusi River in central Assam holds 6% of the total Gangetic dolphin (Platanista gangetica) population of the Brahmaputra river
system of Assam and 86.6% of the total dolphins of the river is concentrated in its 3 km stretch near Kukurmara. Sand mining
is the biggest disturbing factors to the dolphins in this river stretch. We conducted our study to understand the impact of sand
mining to the concerned dolphin population through conducting comparative study between sand mining operated and non-
operated sites, mainly by observing dolphin behavioral response, difference in water quality as well as biotic community
composition and abundance. Our study confirmed that although the sand mining has been changing the normal habitat ecology
of the operated sites, still it has been maintaining the required water depth of that 3 km stretch. Besides, the local
communities are getting more economic benefits from sand mining than fishing on the same river stretch, which on the other
hand has been helping in the sustainable development of dolphin food. These results confirmed our findings about 25%
population increase in Kulsi River within the last 10 years, a completely different scenario in comparison to the other parts of
Brahmaputra river system, where the total population has been declining at a rate of 25.9% over the last 12 years.

FERAL LIVESTOCK AS A POTENTIAL THREAT TO TREELIKE CACTI-DOMINATED ARID LANDSCAPES: A CASE FROM
THE ARGENTINIAN MONTE ARIDO

Acebes, Pablo, Juan Traba, Ramiro Ovejero, Carlos Borghi, Claudia Campos, Begona Peco, and JUAN MALO. Departamento de
Ecologia, Universidad Autonoma de Madrid, Madrid, Spain (PA, JT, BP, JM), Museo de Ciencias Naturales, Universidad Nacional
de San Juan, San Juan, Argentina (RO, CB), Instituto Argentino de Investigaciones de las Zonas Aridas, Mendoza, Argentina
(CC), je.malo@uam.es

Species introduction and naturalization represent a serious threat for many natural protected areas and one such case of
worldwide concern is feral livestock in arid ecosystems. Damage suffered by the treelike cacti (Trichocereus terscheckii)
dominating the landscape of rocky slopes was surveyed in 7 locations within the Ischigualasto Talampaya World Heritage Site
(Argentina) by measuring the number, position, and size of damages. In parallel we estimated the abundance of large
herbivores (Lama guanicoe, Bos taurus, Equus assinus) through dung transects. Results show relatively high damage levels
(4077 damaged individuals) and their concentration within the 0.501.75 m high range (chi squared test, p Wallis test, p <
0.05) and for the two feral livestock species (p < 0.001). Finally, damage levels are correlated with frequencies of cattle and
donkey dung in transects (Spearman r, p < 0.05), but not with that of guanaco. We conclude that the continued presence of
feral livestock gives rise to damages to treelike cacti potentially affecting their populations and threatening the physiognomy of
the protected landscape.

EFFECTS OF AN ENSO-RELATED FIRE ON THE BIRDS OF A LOWLAND TROPICAL FOREST IN SUMATRA

Adeney, J. Marion, Joshua Ginsberg, GARETH RUSSELL, and Margaret Kinnaird. Nicholas School of the Environment, Duke
University, Durham, NC, USA (JMA), Wildlife Conservation Society, Bronx, NY, USA (JG, MK), Department of Biological Sciences,
Rutgers University, Newark, NJ, USA (GR), russell@njit.edu

The effect of fire on tropical forests is of great conservation concern. In Indonesia, where fires have devastated large areas of
forest in recent decades, little is known about the specific impacts on faunal communities. We surveyed birds in a lowland
tropical rainforest in Sumatra for five years after the 1997 fires. Comparisons of bird community composition in burned and
unburned areas indicate that during the first five years after burning, (1) original burn severity strongly affects bird community
composition at both the genus and family levels, (2) bird community composition continues to change progressively in medium
and severely burned forest as well as adjacent unburned forest, and (3) the degree of impact is taxon- and guild-specific, with
understory insectivores most detrimentally affected. Although species richness may temporarily increase in burned areas, this
study suggests that multiple wildfires will lead to a decline in diversity over a large scale as birds of open fields replace interior
forest specialists.

HAKE HABITAT IN THE CALIFORNIA CURRENT: DISTRIBUTION, DYNAMICS AND MANAGEMENT IMPLICATIONS
AGOSTINI, VERA, Robert Francis, Anne Hollowed, Stephen Pierce, and Christopher Wilson. Pew Institute for Ocean Science,
Miami, FL, USA (VA), University of Washington, Seattle, WA, USA (RF), NMFS, Seattle, WA, USA (AH, CW), Oregon State
University, Corvallis, OR, USA (SP), vagostini@rsmas.miami.edu

Migratory species present a unique challenge for marine conservation. Their habitat is spatially dynamic therefore highly
variable over time. Also, many migratory stocks are transboundary thus associated with complex policy scenarios.
Understanding the spatial processes driving the distribution of these species is essential for effective management and
conservation. Pacific hake is an ecologically and commercially important California Current (CC) species. The hake stock is
shared between the United States and Canada. A great deal of controversy revolves around this fishery as stock distribution
along the West Coast of North America is highly variable, with the larger and most valuable fish intermittently occupying
Canadian waters. This study uses acoustic data to examine the three dimensional distribution of hake in the CC system. We
analyze data on abundance and distribution of hake, intensity and distribution of alongshore flow and temperature. Our three
dimensional view of hake habitat reveals fundamental processes driving hake distribution that could not have been described
by the traditional two dimensional view of marine habitats. We find hake habitat to be highly dynamic and related to current
flow. Habitat boundaries appear to change in response to interannual climate forcing. The management and conservation of
Pacific hake, must take these dynamics into account.

FARMSTEADS AND FARMERS CAN SUPPORT FARMLAND BIODIVERSITY!

AHNSTROM, JOHAN, Ake Berg, and Lars Hallgren. Swedish University of Agricultural Sciences. Department of Entomology,
Uppsala, Sweden (JA), Swedish Biodiversity Centre, Uppsala, Sweden (AB), SLU, Landscape Planning, Uppsala, Sweden (LH),
johan.ahnstrom@evp.slu.se
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The agricultural landscape has been simplified during the last decades. Non-cropped habitats (field islands, ditches, natural
pastures, etc.) are scarcer than before and species have less feeding and nesting sites. Islands among the crops are the
farmsteads. Biologists examining biodiversity in the farmland have often neglected the farmsteads. Nature at the farmstead will
depend on the management but also on the surrounding landscape. The bird fauna on 16 farmsteads in central Sweden was
surveyed during spring and summer 2004, the landscape was analysed by a GIS-analysis, and the farmers’ perception of
nature and nature conservation was revealed by an open-ended interview. The farms differed in size 35-600 ha and the
farmers differed in age 34-77 years. In total 29 bird species were found. The species richness was highest on farmsteads with
husbandry and farmsteads close to grazed land. The farmers differed in many ways but unifying was their deep knowledge of
the land and local nature and the anger of being forced to manage their farm according to general, non-local, inflexible
programs, schemes, or laws. The importance of farmsteads for biodiversity can be increased by informing and discussing with
the farmers, acknowledging their knowledge and supporting their creativity.

ONE FOREST THREE COUNTRIES: PREDICTING THE ECOLOGICAL AND ECONOMIC IMPACT OF ROADS IN THE
MAYAN FORESTS
AMOR, DALIA, Stuart Pimm, and John Reid. Nicholas School of the Environment, Duke University, Durham, NC, USA (DA, SP),

Conservation Strategy Fund, Philo, CA, USA (JR), dac21@duke.edu

The Mayan forest is the largest remnant tropical forest in the Mesoamerican biodiversity hotspot. In spite of national and
international conservation strategies to reduce rates of deforestation, such as the Mesoamerican Biological Corridor, the rate of
forest loss has been steadily increasing since 1970. Moreover, a major development project proposed to connect a series of
roads is planned for the region. The objective of our project is to predict the impact of the roads on the Mayan forest in Belize,
Guatemala, and Mexico and to understand their role on deforestation dynamics. To quantify the historic deforestation trends in
the region we analyzed Landsat images for three time periods (late 1970s, 1970s-1990, and 1990s-2000). We then developed
models to implement a cost-benefit analysis of the proposed roads for each of the countries. Our land-cover change analysis
showed differences in the trend of deforestation dynamics between the three countries with Belize showing a large reduction in
deforestation and Mexico showing a steady increase, and Guatemala showing a rapid increase between 1990 and 2000. Our
cost-benefit analysis suggests that the economic benefits associated with proposed road building will not be sufficient to
counterbalance the cost of building and maintaining the roads. This research suggests that the proposed road network will
likely contribute to further deforestation, and fragment key conservation areas in the Mayan forest while providing little
economic benefit.

CONSERVATION SIGNIFICANCE OF TEMPERATE FLOODPLAIN SPRINGBROOKS
ANDERSON, MICHELLE and Jack Stanford. Flathead Lake Biological Station, University of Montana, Polson, MT, USA,
laperi@excite.com

Floodplain springbrooks, common features of temperate river systems, have largely been ignored in favor of conservation
efforts directed at mineral and hot springs in desert, cave, or volcanic influenced ecosystems. Springbrooks add to floodplain
diversity and function through dynamic ground and surface water interactions, high productivity, and food web linkages across
aquatic and riparian ecotones. We describe physical features and biological community structure of springbrook habitats from
temperate floodplains around the Pacific Rim and the Rocky Mountains. Specific examples of stable thermal regimes (5-15 C),
high rates of aquatic primary production (130 mg / m2), fish production (3.81 g / m2 trout), and biogeochemical cycling from
the Middle Fork Flathead River Nyack floodplain are explored. We examine case studies from western North America of
floodplain springbrooks supporting endemic and threatened species such as the Banbury Springs Lanx snail (Lanx sp.), coho
salmon (Onorhynchus kisutch), and water mites (Hydracharina). Finally we delineate the wide variety of threats faced by
springbrook ecosystems ranging from invasion by non-native species such as brook trout (Salvelinus fontinalis), water
pollution, floodplain development, dams, and groundwater extraction.

GALAPAGOS SHARKS AND HAWAIIAN MONK SEALS: A CONSERVATION CONUNDRUM

ANTONELIS, GEORGE, Albert Harting, Brenda Becker, Susanne Canja, Daniel Luers, and Aaron Dietrich. Pacific Islands Fisheries
Science Center, National Marine Fisheries Service, NOAA, Honolulu, HI, USA (GA, BB), Harting Biological Consulting, Bozeman,
MT, USA (AH), Aquatic Farms, Ltd, Kaneohe, HI, USA (SC), NMFS, Lebanon, OH, USA (DL), NMFS, Honomu, HI, USA (AD),
bud.antonelis@noaa.gov

Predation by Galapagos sharks (Carcharhinus galapagensis) is the single greatest mortality source for pre-weaned monk seal
(Monachus schauinslandi) pups at French Frigate Shoals. We hypothesized that the predation involved a small number of
sharks, as tested by direct monitoring and removal of limited numbers of active predators. Mortalities peaked from 1997-1999
(31-22, respectively) and declined by > 50% after monitoring and removal efforts began in 2000. The number of pup
mortalities was relatively stable from 2000-2005, with 10-12 losses each year (15-21% of the annual cohort). Twelve sharks
were removed and the numbers of patrolling sharks declined during diurnal hours. Most predation occurred at Trig Island, but it
increased at other sites over time. We attribute these results to shark displacement away from Trig Island. The decision
framework for implementing the shark removal experiment was evaluated in terms of expected costs and benefits (to both
monk seals and sharks), uncertainties in the predation data, and concerns about the acceptability of a removal project within a
refuge. Given the declining status of endangered monk seals and the probable minimal effect of the shark removals, we
concluded that available data were sufficient to support the removal experiment.

DEVELOPMENT OF PARTICIPATORY CONFLICT RECONCILIATION PROCESSES: THE CASE OF BIODIVERSITY
CONSERVATION AND AQUACULTURE IN THE SADO ESTUARY (PORTUGAL)

ANTUNES, PAULA, Rui Santos, Jorge Gomes, and Luisa Madruga. Ecological Economics and Environmental Management Centre,
New University of Lisbon, Caparica, Portugal, mpa@fct.unl.pt
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Effective conservation policies may lead to a recovery of populations which compete with human activities, namely when food
production (e.g. aquaculture) offers attractive resources for carnivore vertebrates (such as otters and seals). This presentation
describes a participatory process for the development of environmental policy instruments to reconcile the conflict between
biodiversity conservation (in this case otters) and fish farming in the Sado Estuary Nature Reserve (Portugal). An initial
assessment was undertaken through a set of interviews with stakeholders followed by a discourse analysis, complemented by
an evaluation of existing policies and instruments. We found that there was a strong conflict between the fish-farmers and the
Nature Reserve administration, motivated by opposing interests and by a communication gap, and there were no instruments in
place to address it. A participatory conflict reconciliation process was then initiated, combining the use of formal participation
techniques—consultation workshops—with an informal approach of information gathering and building of trust, based on
individual meetings. This has resulted in the celebration of a sustainability contract, involving fish-farmers, the Nature Reserve
Administration and the Municipality. A first result of this agreement is the proposal for the creation of a fish certification
scheme, promoting an ecologically sustainable production and the economic competitiveness of the sector.

CAN PERENNIAL VEGETATION LINK SPECIES, FARMS AND COMMUNITIES?: PARTICIPATORY ACTION RESEARCH TO
DEVELOP LANDSCAPE SCENARIOS IN IOWA, USA

ATWELL, RYAN, Lisa Schulte, and Lynne Westphal. Department of Natural Resource Ecology and Management, Iowa State
University, Ames, IA, USA (RA, LS), USDA Forest Service North Central Research Station, Evanston, IL, USA (LW),
rcatwell@iastate.edu

The once biodiverse prairies of Iowa, USA, have experienced nearly complete loss of natural perennial vegetation and
concomitant decline in species due to agricultural intensification. While current scientific research posits that restoration of
perennial cover in agricultural landscapes may benefit both social and ecological resilience, rural residents and policy makers
show little awareness of and appreciation for these linkages. In order to bridge gaps between science, people, and policy, our
research integrates tools from landscape ecology and participatory action social science. We conducted 40 ethnographic
interviews with farm owners and operators to identify values, clarify assumptions, and envision future landscape scenarios. In
response to the broad question, “"what do you value about the rural countryside?” interviewees more readily valued social,
rather than biophysical, aspects of the landscape. Almost all farmers responded favorably to restoration of habitat and
biodiversity on marginal agricultural land. However, many doubted these practices could be implemented in their own
watershed due to more pressing farm priorities, lack of civic connections, and distrust of government programs. Interviewees
envisioned that successful conservation policy initiatives must link restoration of biodiversity with “restoration” of neighborly
social connections across the landscape, especially communication between farm owners, operators, and conservation agency
personnel.

POTENTIAL EFFECTS OF SEA-LEVEL RISE ON TERRESTRIAL HABITAT AND BIOTA OF THE NORTHWESTERN
HAWAIIAN ISLANDS

BAKER, JASON, Charles Littnan, and David Johnston. National Marine Fisheries Service, NOAA, Pacific Islands Fisheries Science
Center, Honolulu, HI, USA, jason.baker@noaa.gov

Climate models predict that global average sea level may rise considerably this century, potentially affecting species that rely
on coastal habitat. The northwestern Hawaiian Islands (NWHI) have high conservation value due to their concentration of
endemic, endangered, and threatened species and large numbers of nesting seabirds. We explored the potential for NWHI
habitat loss by creating topographic models of several NWHI and evaluating the potential effects of sea-level rise by 2100
under a range of basic passive flooding scenarios. Projected terrestrial habitat loss varied greatly among islands: 3% to 65%
under a median scenario (48 cm rise), and 5% to 75% under the maximum scenario (88 cm rise). Spring tides may repeatedly
inundate all land below 89 cm (median scenario) and 129 cm (maximum scenario) in elevation. Continued sea level rise after
2100 would likely have greater impact on low-lying atolls, where virtually all land is less than 2 m above sea level. Higher
islands may provide longer-term refuges for species. The effects of habitat loss on NWHI biota may be greatest for endangered
Hawaiian monk seals, threatened Hawaiian green sea turtles, and the endangered Laysan finch at Pearl and Hermes Reef.

LINKING POPULATION VIABILITY ANALYSIS TO ENVIRONMENTAL DRIVERS OF VITAL RATES FOR THE ISLAND FOX
(UROCYON LITTORALIS)

BAKKER, VICTORIA, Daniel Doak, Gary Roemer, David Garcelon, Scott Morrison, and Rebecca Shaw. Department of Wildlife,
Fish, and Conservation Biology, University of California, Davis, CA, USA (VB), Department of Biology, University of California,
Santa Cruz, CA, USA (DD), Department of Fishery and Wildlife Sciences, New Mexico State University, Las Cruces, NM, USA
(GR), Institute for Wildlife Studies, Arcata, CA, USA (DG), The Nature Conservancy, San Francisco, CA, USA (SM, RS),
vijbakker@ucdavis.edu

Increasingly sophisticated methods are available to analyze demographic data to identify environmental drivers of vital rates,
yet results are rarely incorporated into population viability analyses (PVAs). We present such an analysis for the island fox
(Urocyon littoralis) a rare endemic occurring on six of the Channel Islands off the southern California coast. We analyzed mark-
recapture data from 11 grids on four islands over 17 years to identify important drivers of variability in vital rates and used our
results to parameterize a PVA for the three northern islands, where foxes declined catastrophically in the 1990s, apparently due
to eagle predation. We hypothesized that fox vital rates were driven by three factors: eagle numbers, fox densities, and rainfall
patterns. We built linear logistic models linking hypothesized factors to vital rates and selected the most parsimonious models
based on likelihood and information theory methods. The best covariate model for survival included a negative effect of eagles,
both positive linear and negative quadratic effects of density, and rainfall effects that varied spatially. We incorporated these
drivers into stochastic demographic models that included both unassigned process variance and model selection uncertainty to
describe future fox population dynamics under varying conditions.
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POPULATION AND ROAD COMPONENTS OF ALTERNATIVE FUTURE HUMAN FOOTPRINTS: FORECASTING THREAT AT
THE ECOREGIONAL SCALE

BALDWIN, ROBERT and Stephen Trombulak. Two Countries, One Forest, Orono, ME, USA (RB), Department of Biology,
Middlebury College, Middlebury, VT, USA (ST), rob_baldwin@umenfa.maine.edu

Conservation planning in transboundary ecoregions is facilitated by threat forecasting tools appropriate for landscapes with
heterogenous land uses. The Northern Appalachians ecoregion, which crosses the United States / Canada border, faces threats
from development, overharvesting, and airborne pollutants, while representing one of North America’s richest forest
biodiversity conservation opportunities. The future human footprint (FHF) analysis incorporates dynamic components of the
current human footprint to map temporal and spatial aspects of human influence over a 40-year horizon. To date, the FHF
incorporates (a) trend models for human population and (b) probability surfaces for paved, public roads throu%h a linked logit
model, under two growth scenarios. Accumulation of new subdivision roads alone will affect nearly 10,000 km< over coming
decades. If regional growth rates during the 1990s (-22 to +23%) continue, urbanization will intensify while rural populations
will decline, creating opportunities for conserving landscape-scale linkages. If regional growth rates accelerate to plausible
levels, however, exurban growth will overtake most of the unprotected coastal and riparian areas, isolate protected areas, and
increase development pressure on privately-owned forestland. Plans for large scale highway and energy projects further
threaten the integrity of the region.

RECONCILING LIVELIHOODS AND CONSERVATION THROUGH PARTICIPATORY RESEARCH

Ballard, Heidi, Jonathan Long, and CARL WILMSEN. Environmental Studies Program, Oberlin College, Oberlin, OH, USA (HB),
Rocky Mountain Research Station, Flagstaff, AZ, USA (JL), University of California, College of Natural Resources, Berkeley, CA,
USA (CW), cwilmsen@nature.berkeley.edu

Because indigenous and local knowledge systems shape the ways local peoples engage with their environment and impact local
ecosystems, research in conservation biology can often benefit from incorporating local people’s knowledge into the research
process. Participatory research engages ordinary people in the research process in ways that combine their knowledge with
conventional scientific knowledge to produce a more robust account of the situation under study and also reconcile local
livelihood and conservation needs. This can be in the form of jointly locating small populations of an endangered species or
collaboratively devising appropriate research questions based on more accurate resource use patterns. Examination of
examples from several arenas of conservation (riparian restoration, large mammal studies, forestry) illustrates the rewards and
challenges of using a participatory approach, including the ethical, technical, and conceptual issues that arise. We offer
recommendations to researchers for determining when a participatory approach is appropriate, as well as how to address the
challenges. These include investing time, ways of building trust, and maintaining sensitivity to local social, political, and cultural
contexts. The benefits of a participatory approach to the quality of the conservation research, as well as the local people
involved, will often outweigh the challenges.

IMPACT OF MARINE ACTIVITIES IN BRITISH COLUMBIA, CANADA
BAN, NATALIE and Jackie Alder. University of British Columbia, Vancouver, BC, Canada

We quantified, for the first time, the impact of marine activities in the exclusive economic zone of British Columbia, Canada.
Humans use the ocean for a multitude of purposes, many of which have a direct impact on marine life and habitat. Yet such
uses are seldom analyzed in an integrated fashion. Using a GIS approach, we analyzed spatial information for 39 marine
activities, including commercial and recreational fishing areas, transportation and infrastructure uses, and terrestrial activities
adjacent to coastal areas. A relative scale was used to rank both the impact of marine activities and the extent of impact
beyond the site of occurrence. Limited information on the latter led us to apply three ranges of buffer distances to the data
(0-1 km, 0-5 km, and 0-25 km). Our most conservative estimate (0-1 km buffers) indicates more than 83% of the
continental shelf of British Columbia is currently being used by humans. The large buffer assumption shows 98% of the
continental shelf being impacted by humans. Our analysis provides a baseline for assessing future changes in the state of
British Columbia’s marine environment, and could assist in identifying areas of conservation potential.

EFFECTS OF ULTRAVIOLET-B RADIATION ON GROWTH AND SURVIVAL OF AQUATIC AND MARINE ORGANISMS: A
META-ANALYSIS

BANCROFT, BETSY, Nick Baker, and Andrew Blaustein. Oregon State University, Corvallis, OR, USA,
bancroft@science.oregonstate.edu

Ultraviolet B radiation (UV-B) is a global stressor with far-reaching impacts. Due to stratospheric ozone depletion, UV-B is
increasing relative to both UV-A and visible wavelengths. An immense body of literature exists on the effects of UV-B radiation
in a diverse array of aquatic and marine organisms. However, these data have not been quantitatively synthesized. Does UV-B
have similar negative effects regardless of species studied, or are particular taxonomic or functional groups more susceptible to
damage from UV-B than others? Are results from laboratory studies different from field studies? We used meta-analysis
techniques to explore the effects of UV-B on survival and growth of organisms in freshwater and marine systems. Specifically,
we used Hedge's d to compare effect sizes between ecosystem types (marine vs. freshwater), taxonomic groups, functional
groups, and experimental venue (laboratory vs. field). Our results suggest that UV-B susceptibility varies greatly among
organisms regardless of ecosystem, taxonomic group, functional group, or experimental venue. While UV-B positively impacts a
few species, the majority of species in this meta-analysis are negatively affected by UV-B.

CONSERVATION AND MITIGATION BANKING: THEORY AND PRACTICE IN CALIFORNIA
BARCOMB, LINDA and James Fine. Department of Environmental Management, University of San Francisco, CA, USA

This research identifies the origins, differences, and theoretical benefits of mitigation and conservation banking policy to protect
and recreate threatened and endangered environmental habitat in compliance with federal law. We consider lessons from a
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decade of environmental banking experience in terms of private incentives and aggregate social costs and benefits. Our critique
considers criteria for social cost efficiency, enforceability, and long-run incentives, and two case studies: Wildlands, Inc.
Mitigation Bank and San Vicente Conservation Bank offer the confirmations and cautions of real experience. We conclude that
banking provides significant incentive for landowners to identify and realize through commodification of sensitive and rare
habitat, the high value society places on those lands. However, the spatial displacement and aggregation inherent in mitigation
banking creates ecological risks, such as catastrophic infestation or wildfire. In addition, by engineering the location and
quantity of sensitive habitat, we are creating a second risk pertaining to government or social failures. All of these risks have
been realized to some extent in our short experience with banking, but so too have many of the theoretical benefits.

A MULTISPECIES RISK ASSESSMENT FOR RARE AND IMPERILED SPECIES IN FLORIDA
Barnes, Jami and KAREN ROOT. Department of Biological Sciences, Bowling Green State University, Bowling Green, OH, USA

Florida, one of the most rapidly growing states in the United States, faces an urgent need to prioritize land use and maximize
the value of protected areas. In response, our risk assessment for 60 rare and imperiled wildlife species used GIS and
population viability analyses, combining habitat suitability maps with spatially-explicit population models for each species. This
technique identifies the demographic variables with the greatest impact on survival and highlights which patches of suitable
habitat are important for persistence. A number of clear trends have emerged. Survival of breeding adults was usually the most
important parameter influencing population growth. Fecundity and juvenile survival rates appeared to be less important than
adult survival for estimating risks of extinction. Most species lacked information on dispersal, average density, and carrying
capacity, critically important parameters for developing spatially-explicit strategies. More attention needs to be focused on
understanding the spatial constraints for vulnerable species, especially with increasing need to prioritize acquisition and
management. The final result is a map that combines habitat suitability and demographic data for the set of species to
highlight areas critical for conservation in Florida. We hope that this project can serve as a guide to other large-scale, multi-
species planning efforts.

LINKING POPULATION VIABILITY ANALYSIS AND HABITAT SUITABILITY FOR THE CONSERVATION OF AUDUBON'S
CRESTED CARACARA (CARACARA CHERIWAY) IN FLORIDA

BARNES, JAMI and Karen Root. Department of Biological Sciences, Bowling Green State University, Bowling Green, OH, USA,
jamib@bgnet.bgsu.edu

Florida’s rapidly growing human population creates an urgent need to prioritize land use to reconcile the needs of humans and
native species particularly when species of conservation overlap with anthropogenic land use. We used GIS analyses and
population viability analyses to address questions regarding the conservation needs of the Audubon’s Crested Caracara,
(Caracara cheriway), an opportunistic raptor endemic to Florida. This species is of particular concern because over 80 of known
nesting locations occur on private lands. Using information from both the literature and field surveys, we constructed a
spatially-explicit, stochastic population viability model to determine the most important demographic parameters for the
Caracara, assess viability, and identify criteria for potential habitat. The most important demographic variable impacting
viability was adult survival, and our spatially-explicit model indicated that the Caracara population in Florida is stable under
current conditions, assuming no future changes. However, if nesting locations on private lands are not maintained our model
indicated quasi-extinction. We also found that 5 of the 43 land cover types (e.g. Hardwood Hammocks) identified in Florida are
significantly associated with home ranges. This approach provides a means of addressing conservation concerns for species at
risk, especially those occurring primarily on private lands.

ASSESSING THE EFFECTIVENESS OF PROTECTED AREA MANAGEMENT: A CASE STUDY FROM NEPAL
BASNET, KHADGA. Central Department of Zoology, Tribhuvan University, Kathmandu, Nepal, kbasnet@ntc.net.np

In an effort of protecting biodiversity, Nepal has created an impressive array of protected areas (PAs) which cover more than
19% of the total area of the country. But only effectively managed PAs can fetch productive results. The main objective of this
paper is to examine the effectiveness of PA management in Nepal. Specifically, it will explore (a) issues related to design and
planning of the PAs, (b) availability of management resources, (c) output of the PAs management, and (d) impacts on
biodiversity conservation and gaps within the framework for assessing management effectiveness of PAs developed by IUCN. I
gathered data through literature review, field studies, and participatory appraisal and developed biological, socioeconomical,
and community participation indicators of effective management. Preliminary analysis showed that there was a significant
difference in planning between mountain and tarai parks with inadequate buffer zones to support local people and wildlife.
Inadequate resources (e.g., manpower) and lack of assessment, monitoring and evaluation, and research were common
symptoms across the PAs, most of which have not delivered their full potential in conservation, community development, and
recreation. These findings suggested that managing the existing PAs effectively must be the priority over creating new ones for
productive outcome.

HOW TO DESIGN A WILDLIFE CORRIDOR

BEIER, PAUL, Dan Majka, Kristeen Penrod, Claudia Luke, Wayne Spencer, Shawn Newell, and Clint Cabanero. School of
Forestry, Northern Arizona University, Flagstaff, AZ, USA (PB, DM, SN), South Coast Wildlands, Idyllwild, CA, USA (KP, CC),
Bodega Bay Marine Reserve, Bodega Bay, CA, USA (CL), Conservation Biology Institute, San Diego, CA, USA (WS),
paul.beier@nau.edu

For 5 years, in collaboration with state and federal wildlife and transportation agencies, we have been designing wildlife
corridors in Arizona and southern California. With almost no scientific literature on assumptions and technical issues, we have
been forced to choose among reasonable scientific approaches and develop new procedures, including (1) choosing a focal
species approach, (2) choosing Most Permeable Corridor Analysis and Patch Size and Configuration Analysis (a low-tech
spatially explicit population model), (3) defining the habitat areas to be connected (harder than it sounds!), (4) selecting 10-20
focal species, (5) choosing the driving variables and model structure, (6) recruiting experts to parameterize the habitat models,
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(7) translating the habitat model into pixel costs, (8) evaluating whether the Most Permeable Corridor is sufficiently permeable
(sometimes the best is not very good!), (9) making the linkage design robust to climate change, and (10) setting a minimum
width to minimize edge effects and support metapopulations of species needing multiple generations to transit the corridor.
These may be the first comprehensive set of procedures intended for designing multi-species wildlife corridors in real
landscapes. We hope our description of assumptions, choices, and alternatives will promote better conservation and stimulate
scientific investigation of corridor design issues.

RECONSTRUCTING THE HISTORICAL DEMOGRAPHY OF AN ENDANGERED SEABIRD TO DIAGNOSE CAUSES

OF DECLINE

BEISSINGER, STEVEN and M. Zachariah Peery. Department of Environmental Science, Policy and Management, University of
California, Berkeley, CA, USA, beis@nature.berkeley.edu

Museum collections constitute a unique, underutilized resource for reconstructing demography of threatened species using
ratios of the number of individuals in different age classes. When combined with comparative analyses and contemporary field
studies, demographic reconstruction can identify the demographic parameters responsible for population declines. We
demonstrate this approach by examining changes over the past century in fecundity and survival for an endangered population
of Marbled Murrelets in central California. Reproduction (R = ratio of juveniles to adults) estimated with museum specimens
(0.297) was 8.5 times greater than R from contemporary at-sea captures (0.035) and 9.3 times greater than from at-sea
surveys (0.032). Comparative analyses predicted a juvenile ratio of 0.292. Adult survival did not differ between historic (0.840)
and contemporary murrelets, as estimated from mark-recapture methods (0.882) or from at-sea captures (0.905), and were
similar to predictions from comparative analyses (0.835). Casting these values into a matrix model, the historic population was
projected to be stable and the contemporary population to decline; an LTRE indicated reproduction was the overwhelming cause
of differences. Evaluation of sources of bias suggests they had negligible effect. Reconstructing historical demography from
museum collections is an unexplored approach to gain insight for recovering threatened species.

GEOGRAPHIC VARIATION IN FORAGING STRATEGIES OF WESTERN PACIFIC LEATHERBACKS - IMPLICATIONS FOR
LONGTERM CONSERVATION

BENSON, SCOTT, Peter Dutton, Creusa Hitipeuw, and Vagi Rei. NOAA, NMFS, Southwest Fisheries Science Center, Moss Landing,
CA, USA (SB), NOAA, NMFS, Southwest Fisheries Science Center, La Jolla, CA, USA (PD), World Wildlife Fund Indonesia,
Sorong, West Irian Jaya, Indonesia (CH), Department of Environment and Conservation, Boroko, Papua New Guinea (VR),
Scott.Benson@noaa.gov

The Western Pacific region, particularly West Irian Jaya, Indonesia, contains the largest remaining nesting sites for endangered
leatherback turtles (Dermochelys coriacea) within the Pacific Ocean. Protection and monitoring have significantly reduced
anthropogenic threats at many beaches; however, the development of effective longterm conservation strategies requires an
understanding of threats to the population outside the breeding area. Leatherbacks are known to range widely, but foraging
destinations of Western Pacific turtles have been poorly understood. Since 2000, we have deployed satellite transmitters on
leatherbacks at nesting beaches in West Irian Jaya (n = 34) and Papua New Guinea (n = 20), and at foraging areas off
California, USA (n = 31), to document movement patterns and elucidate stock structure. Results show that the relatively large
nesting population in West Irian Jaya uses multiple foraging grounds in the nearby Indo-Pacific region and in distant eastern
north Pacific waters off California and Oregon, USA. All post-nesting leatherbacks from Papua New Guinea moved southward
into the western South Pacific. Although the diverse migratory pathways of this genetic metapopulation expose leatherbacks to
a multitude of threats at sea, they may also provide a buffer against adverse anthropogenic impacts and environmental
perturbations in the marine environment.

MORPHOLOGICAL AND BEHAVIORAL CORRELATES OF POPULATION STATUS IN THE SOUTHERN SEA OTTER: A
COMPARATIVE STUDY

BENTALL, GENA, M. Tim Tinker, and James Estes. Long Marine Laboratory, University of California, Santa Cruz, CA, USA (GB,
MTT), US Geological Survey-Biological Resources Division, Santa Cruz, CA, USA (JE), bentall@biology.ucsc.edu

The threatened southern sea otter has failed to recover at an expected rate following near extirpation by the maritime fur
trade. Slow population growth has been attributed to increased mortality, but the role of density-dependence in limiting growth
remains unclear. Thus, the characterization of range center populations as food limited could have important implications for
the recovery of this species. We examined the relationship between population density and patterns of behavior and
morphology in the southern sea otter by contrasting the recently established low-density population at San Nicolas Island (SNI)
with the long established high-density population in central California (CC). The mean densities of invertebrate prey were
higher at SNI than at CC, as was the mean rate of energy gain by foraging otters. As a likely consequence, body condition was
better and foraging activity was reduced in sea otters at SNI compared with CC. Patterns of individuality in diet and foraging
behavior, which characterized sea otters at CC, were absent at SNI. These findings support the hypothesis that food limitation
is a likely factor contributing to the stalled recovery of the threatened southern sea otter and have important implications for
the development of recovery tactics.

DEFINING COMMUNITY TRAINING OBJECTIVES FOR CO-MANAGEMENT OF PROTECTED AREAS
BERNSTEIN, SCOTT. Gaylord Nelson Institute for Environmental Studies, University of Wisconsin, Madison, WI, USA,
sebernstein@wisc.edu

Community-based organizations participating in co-management of protected areas throughout the world are being called upon
to develop new skills and methods for conservation management and community development. Analyzing six training and
evaluation models used in various parts of the world used for developing and measuring conservation skills, I synthesized
common goals and objectives and placed them in the context of community organizations participating in co-management
agreements with a government agency. From this analysis, I distilled thirteen training objectives for building the capacity of
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community-based organizations to be effective and efficient co-management partners. These thirteen objectives form a basis
for developing comprehensive training programs for communities in many parts of the world, and offer a benchmark for
evaluating the capacity of communities to be co-management partners.

A GLOBAL ANALYSIS OF INTERNATIONALLY ADJOINING PROTECTED AREAS: CURRENT EXTENT AND FUTURE
POTENTIAL FOR TRANSBOUNDARY APPROACHES

Besancon, Charles and CONRAD SAVY. Cape Action Plan for the Environment, Cape Town, South Africa (CB), Faculty of Forestry
and Nature Conservation, Sokoine University of Agriculture, Morogoro, Tanzania (CS), conrad.savy@gmail.com

Internationally adjoining protected areas (IAPAs) represent the set of protected areas where formalized transboundary
approaches are possible. Developing a global database of these IAPA’s, incorporating the subset which already exist as formal
transboundary areas, would help in understanding the relative importance and future potential of transboundary approaches,
particularly where they may complement existing conservation interventions. GIS analysis of the World Database on Protected
Areas (WCMC / IUCN, 2005) served as a foundation for identifying IAPAs. This was supplemented by available information,
including a past analysis (Zbicz 2001), and subjected to peer review by selected experts. Methods used here represent a
standardized methodology for identifying and monitoring IAPAs to aid future work and monitoring. The study identified 188
internationally adjoining protected area complexes and other transboundary conservation areas, incorporating at least 818
protected areas in 112 countries and representing over 16 of the global conservation estate. Priority countries and regions,
based on number of complexes and total area within IAPAs, are identified. The degree of overlap between IAPAs and selected
conservation approaches is described. This database represents a useful tool upon which to build and coordinate international
transboundary initiatives across the globe.

IDENTIFYING THREATS TO ELEPHANTS IN CENTRAL AFRICA USING SPATIAL MODELING OF SURVEY DATA
BEYERS, RENE and John Hart. Department of Zoology, University of British Columbia, Vancouver, BC, Canada (RB), Wildlife
Conservation Society, New York, NY, USA (JH), beyers@zoology.ubc.ca

Systematic site-based wildlife surveys in Central Africa, conducted under the CITES MIKE (Monitoring Illegal Killing of
Elephants) program, have revealed that most elephant populations across the region are highly threatened. We analyzed data
of selected MIKE sites to identify the main threats and factors that have an impact on elephant distribution and abundance. We
used line transect methodology to estimate dung densities of elephants and a combination of remote sensing, field work and
GIS to collect data on landscape and human-related factors. We compared different statistical techniques to model spatial
patterns of elephants in relation to these factors. Elephants generally preferred remote and protected areas. The results
showed especially the importance of law enforcement (protection infrastructure and patrols) and conflict in determining
elephant distribution. Habitat related variables also appeared to have some influence especially where elephants were
protected. We also demonstrate how monitoring combined with spatial modeling can help protected area managers and policy
makers to understand and manage threats to wildlife, identify critical populations, and evaluate the impact of management
policies.

RESTORATION WITHOUT BORDERS: A LARGE-SCALE ESA-LISTED ELKHORN CORAL (ACROPORA PALMATA)
TRANSPLANT EXAMPLE FROM THE DOMINICAN REPUBLIC, YEAR THREE

BEZY, M. BERNADETTE and Greg Matuzak. Centro de Investigacién en Ciencias del Mar y Limnologia, University of Costa Rica,
San Pedro, Costa Rica (MBB), Amigos de las Aves USA Parrot Conservation Research Fund, Arnold, CA, USA (GM),
b_bezy@hotmail.com

In November 2002, over 200 healthy Elkhorn coral colonies (Acropora palmata) were transplanted from an approved
international port dredging site to a hurricane damaged Elkhorn reef. Depending on their size (0.53.5 m diameter) the colonies
were stabilized using tie wraps, wire, or cement. During the first year survival rates were extremely high (95, n = 50) and 97
of the colonies were oversheathing their adhesion substrates. Live tissue coverage estimates were 7080. The colonies did not
spawn yet colony branch tips were growing steadily. In 2005, three years after transplantation and one year post-Hurricane
Ivan, survival rates dropped to 36, with 70 live tissue cover (n = 77 colonies). Only cemented colonies remained. We found no
incidence of disease. Similar to natural reefs nearby, snail (Coralliphilia sp.) depredation was prevalent, with 1 to 17 snails
infesting 27.3 of the colonies. High densities of urchins (Diadema antillarum, 6.43 / m2), some fireworms (Hemodice sp.) and
boring sponges (Cliona sp.) impacted the transplants. On the restoration reef there were 0.07 juveniles / m2 (3 years old), ten
times more than all other size classes combined. Most importantly, broadcast spawning was documented in year three
posttransplantation, indicating this restoration project now likely reaches well beyond the borders of our restoration reef.

SEASONAL ABUNDANCE AND HABITAT-USE PATTERNS OF PARROTS IN GUATEMALA USING A CANOPY-BASED
SURVEY METHOD TO ESTIMATE DENSITY

BJORK, ROBIN, Fred Ramsey, and David Whitacre. University of Central Florida, Orlando, FL, USA (RB), Department of
Statistics, Oregon State University, Corvallis, OR, USA (FR), The Peregrine Fund, Boise, ID, USA (DW), rdbjork@hotmail.com

Parrot population surveys were conducted as part of a broader project to investigate parrot migration dynamics and regional
conservation planning in lowland tropical forests. Estimating parrot abundance is problematic for those highly mobile species
that dwell in vertically complex forest canopies, and estimation techniques are needed for monitoring populations of this
endangered group. We describe our canopy-based survey method to quantify abundances of six parrot species in Guatemala,
1998-2000. We assess four factors affecting detectibility, provide an approach to incorporate length of birds’ time on the
survey plot into estimates, and present estimates by season and landscape type for each species. Results demonstrate distinct
differences in habitat associations among the species and significant seasonal declines in densities of four species. Radio
telemetry with one species (Amazona farinosa) revealed that birds engaged in a predictable seasonal migration, a pattern
which correlated with change in density recorded in population surveys. Similar seasonal population changes in the other three
species suggest that migration is common in this parrot community. We discuss the importance of monitoring these migrants
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that cross jurisdictional and biophysical boundaries, the insight they offer on regional habitat connectivity, and the challenge
posed to conservation.

ASSESSMENT OF INTERACTIONS BETWEEN AQUATIC LAND USE AND ENDANGERED SPECIES FOR AQUATIC LANDS
THROUGHOUT WASHINGTON STATE

BLOCH, PHILIP, Carol Cloen, Cody Fleece, and Greg Reub. Washington Department of Natural Resources, Olympia, WA, USA
(PB, CC), ENTRIX, Inc., Olympia, WA, USA (CF, GR), philip.bloch@wadnr.gov

Habitat conservation planning fills a critical role in reconciling conflicts between development and conservation. As manager of
more than 2.4 million acres of state-owned aquatic lands, Washington Department of Natural Resources (DNR) is charged with
both fostering water-dependent commerce and protecting the environment. The agency is beginning to review its management
practices on aquatic lands to ensure compliance with the federal Endangered Species Act (ESA). An initial component of this
effort has been a comprehensive review of potential effects to ESA listed species and activities managed by DNR. This review
led to the development of a spatial database tool that examines spatial overlaps between species and activities, and assesses
the potential effects of interactions in terms of hectares of affected habitat. The results of this study describe the impacts to 20
listed and unlisted species from 34 land use types (e.g., outfalls, overwater structures). Results suggest that the greatest
effects from activities are related to bridges, shipping terminals, and marinas. Species with the largest amounts of habitat
potentially affected by land use activities include wide-ranging species like salmonids and bald eagles. Strengths and challenges
of this project are related to the scope in terms of species, activities, and total area.

SMALL-SCALE GENETIC ENDEMISM IN AN ENDANGERED FAIRY SHRIMP
BOHONAK, ANDREW and Marie Simovich. Department of Biology, San Diego State University, San Diego, CA, USA,
bohonak@sciences.sdsu.edu

Genetic markers can be used to estimate historical and contemporary connectivity among populations, and identify units for
conservation and management. We used the mitochondrial gene cytochrome oxidase I to assess connectivity among
populations of the fairy shrimp (Branchinecta sandiegonensis) in San Diego County, California. B. sandiegonensis is a federally
endangered species, with habitat losses thought to exceed 90%. Fifty unique alleles were identified from over 300 individuals in
31 “complexes” of hydrologically linked pools. There is a high degree of small-scale endemicity, and some complexes contain
only unique endemic haplotypes. Regional genetic differentiation is high. These patterns are particularly obvious in peripheral
populations and in areas with little anthropogenic disturbance. We found two highly divergent genetic lineages within the
species, and with very few exceptions, pool complexes contain haplotypes from only one lineage. We recommend that
anthropogenic homogenization of this species across its range be minimized as much as possible. Evolutionary significant units
(ESUs) that should be prioritized for conservation include the two major clades and individual pool complexes. According to
some interpretations of the ESU concept, every pool complex could be considered an ESU worthy of separate consideration.

FROM PETS TO PEST: DIET, IMPACT AND MANAGEMENT OF A FERAL CAT POPULATION INTRODUCED ON A SMALL
PROTECTED MEDITERRANEAN ISLAND

BONNAUD, ELSA, Karen Bourgeois, Eric Vidal, Jerome Legrand, Gerald Berger, Yves Kayser, Yannick Tranchant, and Franck
Courchamp. Mediterranean Institute for Ecology and Paleoecology, Paul Cézanne University, Aix-en-Provence, France (EB, KB,
EV, JL, GB), Tour du Valat Research Center, Biological Station, Arles, France (YK), Natural Area of Riou Archipelago, Marseille,
France (YT), Ecology, Systematics and Evolution, University of Paris-Sud, Orsay, France (FC), elsa.bonnaud@univ.u-3mrs.fr

In many parts of the world, introduced feral cat populations have wreaked havoc on insular biodiversity, especially seabirds.
Despite centuries of cats presence on Mediterranean islands, few investigations were yet conducted on this area. This study
concerns the small island of Port-Cros (southeastern France), covered by a National Park statute, where we investigated the
diet of the feral cat population and the spatial-temporal patterns of predation exerted on the Mediterranean endemic Yelkouan
shearwater. The study of feral cat diet through the analysis of ca. 1500 scats revealed that this invasive species preyed mainly
upon introduced mammals, especially ship rats (70 of the total ingested biomass). However this study also revealed that these
endemic shearwaters constituted a secondary prey for the top predator. We evaluated that Port-Cros cat population was
annually responsible for the death of ca. 200 to 600 shearwaters, i.e. 2 to 5 times the whole breeding population. Shearwaters
were mainly preyed during the pre-breeding period, especially when nonbreeders visited the colonies. An eradication campaign
was set up and diet of cats was monitored during the two year trapping period. A mathematical model describing the cat-rat-
seabird system has also been developed and the simulations of the consequences of cat eradication will be compared with data
from field surveys currently conducted on shearwaters colonies and rat populations.

SELECTING TARGETS FOR LANDSCAPE-SCALE CONSERVATION PRIORITY SETTING: DO CONSERVATION NGOS
DISAGREE AND DOES IT MATTER?

BOTTRILL, MADELEINE, Jeff Baumgartner, Charlotte Boyd, Karl Didier, Colby Loucks, Judy Oglethorpe, David Wilke, and David
Williams. World Wildlife Fund, Washington, DC, USA (MB, CL, JO), The Nature Conservancy, Boulder, CO, USA (JB),
Conservation International, Washington, DC, USA (CB), Wildlife Conservation Society, Bronx, NY, USA (KD, DW), African Wildlife
Foundation, Washington, DC, USA (DW), mbottrill@yahoo.com

Recognizing that wide-ranging and rare species and many ecological processes can only be conserved within landscapes, areas
typically larger than most protected areas, five international conservation organizations, partners of the US AID Global
Conservation Program, are each developing and testing systematic planning approaches for conservation priority setting at the
landscape scale. All five approaches set conservation targetss—a subset of biodiversity on which conservation actions will be
focused. There is concern, however, that these different approaches, often applied in overlapping regions, may select vastly
different targets, and hence result in very different conservation strategies and outcomes. To assess the differences and
similarities among the approaches, we applied each method in a workshop setting to a terrestrial landscape in Samburu,
Kenya. We found major convergence among both holistic and umbrella species-based approaches that aimed to maintain a
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functional landscape, choosing targets which represented biodiversity value and landscape functionality. These differed
significantly from the one approach that aimed to avoid species extinction, prioritizing targets based on vulnerability and
irreplaceability rather than contribution to landscape functionality. We predict different target selection methods with similar
overall conservation goals would not results in vastly different outcomes, although further investigation based upon alternative
landscapes would be necessary.

PURGING OF DELETERIOUS RECESSIVE ALLELES DURING HISTORICAL INBREEDING CAN LIMIT THE THREAT THAT
INBREEDING DEPRESSION POSES TO POPULATION VIABILITY

BOUZAT, JUAN and William Swindell. Department of Biological Sciences, Bowling Green State University, Bowling Green, OH,
USA, jbouzat@bgnet.bgsu.edu

An important issue in conservation biology is the extent to which inbreeding depression can be reduced by natural selection. If
deleterious recessive alleles causing inbreeding depression can be purged by natural selection, outbred populations with a
history of inbreeding are expected to be less susceptible to inbreeding depression. We designed two experiments using
Drosophila melanogaster as a model system to test for an association between inbreeding history and inbreeding depression. In
the first experiment, we created six purged populations from experimental lineages that had been maintained at a population
size of 10 male-female pairs for 19 generations, and measured the inbreeding depression that resulted from one generation of
full-sib mating in the purged and the original base populations. In the second experiment, we examined the inbreeding
depression that occurred in lineages maintained under pedigrees that led to the same inbreeding coefficient but different levels
of ancestral inbreeding. We found that the magnitude of inbreeding depression was reduced by 66% in populations that had a
history of inbreeding, and by 40% in populations with high levels of ancestral inbreeding. These results suggest that purging
can limit the threat that inbreeding depression poses to population viability and persistence.

IDENTIFYING CRITICAL ECOLOGICAL PROCESSES FOR BIODIVERSITY PERSISTENCE: A BOTTOM-UP APPROACH
BOYD, CHARLOTTE, David Hole, and Thomas Brooks. Conservation International, Washington, DC, USA (CB, TB), Institute of
Ecosystem Science, University of Durham, Durham, United Kingdom (DH), c.boyd@conservation.org

Ecological processes structure and maintain ecosystems and their biodiversity. Conversely, the loss of processes can lead to
loss of species and the sites that support them. While many processes will be effectively maintained through site scale
conservation, the persistence of some will require a broader-scale approach. To ensure the long-term persistence of threatened
species and the sites that support them, we need to incorporate broad-scale ecological processes into conservation planning.
Using data on globally threatened birds and amphibians, this paper sets out a framework for identifying critical ecological
processes that require conservation action beyond the site scale. We present the results of analysis showing that approximately
12% of globally threatened birds, and at least 20% of globally threatened amphibians, are threatened by changes in ecological
processes that require conservation action beyond the site scale. The variety of these processes implies that a species-driven
approach to identifying critical ecological processes is essential. Further, because some sea / landscapes hold multiple species
threatened by similar ecological processes but with specific ecological process requirements that differ significantly, trade-offs
may be needed in planning for their conservation.

SPACE UTILIZATION PATTERNS OF BOBCATS (LYNX RUFUS) IN THE SANTA ANA MOUNTAINS IN SOUTHERN
CALIFORNIA

BOYDSTON, ERIN, Lisa Lyren, Robert Fisher, Greta Turschak, Jeff Tracey, Trish Smith, and Kevin Crooks. USGS Western
Ecological Research Center, Irvine (EB), Carlsbad (LL), and San Diego (RF, GT), CA, USA, Department of Fishery and Wildlife
Biology, Colorado State University, Fort Collins, CO, USA (JT, KC), The Nature Conservancy, Irvine, CA, USA (TS),
eboydston@usgs.gov

We studied the ranging behavior of bobcats in a 13,000 ha reserve in Orange County, California. A six-lane north-south
highway bisected the reserve into a 10,000 ha portion contiguous with other protected lands and a 3000 ha portion adjacent to
more urban development. We placed GPS radio collars on 4 male and 4 female bobcats in each section and compared their
home ranges and movements. Individuals in the larger portion had larger home ranges (mean 95% utilization distributions SE:
females 313 57 ha; males 1168 540 ha) than did bobcats in the smaller area (females 173 19 ha; males 344 92 ha). Ten
bobcats had GPS locations within 500 m of the highway but only 2 individuals ever crossed it, despite several underpasses and
culverts as potential crossing points. The two portions of the reserve differed somewhat in habitat composition, and human
recreational use was significantly higher in the smaller section where camera traps detected 9 humans per 100 trap nights vs.
1 person per 100 trap nights in the larger area. While bobcat home range sizes may reflect these differences, restricted bobcat
ranges in the smaller portion may simply reflect the reduced patch size created by urban edges and the highway.

LANDSCAPE ETHOLOGY: A CASE FOR SOCIALITY

BRADSHAW, G.A. and Sarah Mesnick. Environmental Sciences Graduate Program, Oregon State University, Corvallis, OR, USA
(GAB), Southwest Fisheries Science Center, NOAA Fisheries and Center for Marine Biodiversity and Scripps Institution of
Oceanography, La Jolla, CA, USA (SM), gay.bradshaw@orst.edu

There have been numerous calls urging conservation to integrate principles of animal behavior. Here, we assert that attention
to sociality is critically needed. Sociality—the broader system of conspecific attachment, associations, knowledge, and
behavior—defines the ecology of many threatened and endangered species, but is conspicuously absent from conservation
design. Much of this oversight derives from difficulties ascertaining animal subjective experience, documenting social
relationships in the wild over broad scales, and linking the quality of social bonds to fitness outcomes. Current neuroethology
obviates some of these obstacles and underscores the importance of conserving social relationships and processes.
Neuroethology suggests that understanding bonding patterns and processes is as key in determining the future of many
populations of social animals as are demographic or habitat models. We articulate linkages among neuroethology, sociality, and
conservation through the illustration of three case studies. We then discuss how varying levels of anthropogenic disturbance
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through the disruption of social bonds and networks has potential population level effects. Such a “landscape ethology” seeks
to understand the consequences of spatial heterogeneity in natural and human-dominated landscapes on the behavior and
sociality of wild animals.

AFRICAN BUSHMEAT MARKETS IN EUROPE AND NORTH AMERICA
BRASHARES, JUSTIN. Department of Environmental Science, Policy and Management, University of California, Berkeley, CA,
USA, brashares@nature.berkeley.edu

Recent research has highlighted both subsistence and commercial dimensions of the multi-billion dollar trade in African
bushmeat. Here we explore dynamics of one extreme aspect of this trade, the illegal sale of African wildlife for human
consumption in European and North American cities. Specifically, we present results of seven months of discrete market
surveys at four sites in North America and two in Europe. We compare results of our surveys with published and unpublished
data from west and central African markets and show that (a) species composition of “foreign” bushmeat markets differs
greatly from “local” markets with the former showing a higher proportion of primates and antelope, (b) price of exported
bushmeat is significantly higher than locally-consumed equivalents, (c) approximately 70% of bushmeat sold in these foreign
markets was smoked or cooked, and (d) the combined volume of bushmeat sold in these foreign markets typically was less
than one thousand kilograms per month. We discuss our results in light of USDA and other reports on the sale of African
bushmeat overseas. We also consider briefly the disease risk posed by the transportation of African bushmeat across
international borders.

DAYLIGHTING THE CULTURAL CURRENTS OF SCIENCE-BASED SALMON HABITAT RESTORATION
BRESLOW, SARA JO. Department of Anthropology, University of Washington, Seattle, WA, USA, sarajo@u.washington.edu

Salmon recovery plans focusing on habitat restoration have spawned intense controversy in the Pacific Northwest. In the rural
Skagit River valley of northwest Washington state, people fear the loss of both salmon and farmland, but efforts to conserve
one are often pitted against the other. Through ethnographic research with farmers, fishermen, fisheries biologists, tribal
members, and others, I aimed to daylight cultural currents underlying the local debate over salmon habitat restoration,
typically dominated by scientific information. A striking finding is that perceptions of restoration often revealed perceptions of
American Indians, reflecting the growing power of the tribes in fisheries management in the face of persistent colonial
sensibilities. Furthermore, perceptions of restoration science were influenced by the fact that the primary research center in the
valley is sponsored by the local tribes. Meanwhile, people expressed spiritual-like attachment to distinct aspects of the
landscape: farm, salmon, estuary. These places become meaningful through particular historical and experiential
understandings of them, and help construct people’s own identities. Yet while scientific knowledge guides restoration projects
and celebrates biological diversity, it does little to celebrate the diverse cultural histories of the places to be restored,
accounting for some of the passion inherent in this controversy.

CROSS-COUNTRY COMPARISON OF NATIONAL RED LISTS WITH THE IUCN RED LIST AND IMPLICATIONS FOR
CONSERVATION PLANNING

BRITO, DANIEL, Matthew Foster, David Knox, Naamal De Silva, Adriano Paglia, Jose Vicente Rodriguez, Ruth Grace Ambal, and
Jon Paul Rodriguez. Conservation International, Washington, DC, USA (DB, MF, DK, NDS), Belo Horizonte, Minas Gerais, Brazil
(AP), Santa Fe de Bogota, Colombia (JVR), and Quezon City, Philippines (RGA), Instituto Venezolano de Investigaciones
Cientificas, Centro de Ecologia, Caracas, Venezuela (JPR), d.brito@conservation.org

For four decades the World Conservation Union (IUCN) has been assessing the global threat status for species and publishing
the results in the annually updated IUCN Red List of Threatened Species. Additionally, numerous countries have published
national lists of threatened species, often based on IUCN guidelines for regional assessments. There is often much overlap in
species considered threatened by IUCN and those included in national assessments, but discrepancies have important
implications for conservation planning. We compared threatened species lists of five countries (Brazil, Colombia, China,
Philippines, South Africa) with the 2004 IUCN Red List and found notable differences falling into four categories: (1) many
species have been assessed nationally as threatened, but have yet to be assessed by IUCN, (2) a few species are considered
globally threatened by IUCN, but are locally common and thus not threatened nationally, (3) some species are globally common
and not considered threatened by IUCN, but are locally rare and therefore considered nationally threatened, (4) there are
discrepancies due to errors made by either IUCN or a national assessment. We find that the first and last of these account for
the greatest proportion of discrepancies, suggesting that reconciliation between lists at the two scales should generally be
straightforward.

ECOLOGICAL RAMIFICATIONS OF WILDLIFE POACHING IN PROTECTED AREAS
BRODIE, JEDEDIAH and Warren Brockelman. Division of Biological Sciences, University of Montana, Missoula, MT, USA (JB),
Mahidol University, Bangkok, Thailand (WB), jedediah.brodie@mso.umt.edu

Humans currently overharvest many species, directly leading to widespread collapse of natural populations. This in turn
indirectly impacts the organisms that interact with the “target” species, with the potential to drastically restructure
communities. Yet we have only scant understanding of the strength and prevalence of such indirect effects of harvest, and of
the mechanisms by which they occur. Here I show that wildlife harvest reduces the persistence of a canopy tree that is
dependent on the hunted animals for seed dispersal. The primary dispersers of Choerospondias axillaris (Anacardiaceae) seeds
are mammals that are highly prized by hunters. I use a natural experiment in northern Thailand, where National Parks vary in
mammal abundance largely due to differences in illegal poaching intensity. Seed dispersal and seedling abundance of C.
axillaris positively track this variation. Population modeling reveals that as mammal abundance drops, C. axillaris population
growth rate transitions from positive to negative. In parks with heavy mammal hunting, C. axillaris is on the road to extinction.
This suggests that conservation strategies not be based on single species, but on the preservation of ecologically crucial species
interactions.
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THE ROLE OF ETHNOGRAPHIC RESEARCH IN PROTECTED AREA DESIGN: EXPERIENCES FROM MILNE BAY, PAPUA
NEW GUINEA
BRODNIG, GERNOT and Sultana Bashir. UNDP, Bangkok, Thailand, gernot.brodnig@undp.org

In order to design viable and effective protected areas, conservation planning increasingly needs to draw on social science tools
and methods such as rapid rural appraisal, non-market valuation, and social impact assessment. This paper discusses the
experiences of using ethnographic research in the design of marine conservation areas in Milne Bay, Papua New Guinea. We
review how the assessment of traditional tenure and resource management practices has helped to reveal and document
cultural values and practices, which are being incorporated into zoning schemes and management regulations. The participatory
research process has also improved the quality of interactions between conservation proponents and stakeholder groups. This
in turn has helped with education and outreach efforts, and increased the acceptance and buy-in of conservation objectives.
The paper concludes with a discussion of time, human resource, and financial requirements of the ethnographic assessment.

SUSTAINABILITY OF SNAKE EXPLOITATION IN CAMBODIA: A LIVELIHOODS AND ECOLOGICAL PERSPECTIVE
BROOKS, SHARON, John Reynolds, and Edward Allison. School of Biological Sciences, University of East Anglia, Norwich, United
Kingdom (SB), Department of Biological Sciences, Simon Fraser University, Burnaby, BC, Canada (JR), School of Development
Studies, University of East Anglia, Norwich, United Kingdom (EA), s.brooks@uea.ac.uk

The Tonle Sap freshwater ecosystem is home to eight species of water snake that are being heavily hunted to provide an
income source for some of the poorest people in Cambodia, in particular through sustaining the crocodile farm industry. We
have set up a stakeholder participatory monitoring program showing that over four million snakes are landed annually, raising
strong concerns over the future integrity of these snake populations. Using an integrated approach our research aims to assess
sustainability while also addressing the issues that are driving the exploitation. Interviews with resource-users have highlighted
massive declines in snake catch sizes over recent years and disproportionate declines in the abundance of two species.
Stakeholder interviews and activity monitoring have shown that this is a demand-driven system that is enabled by a large
population of economically marginalized fishers. The rate of exploitation varies seasonally according to both the availability of
snakes and changes in the supply of alternative resources that drive fluctuations in incentives for snake hunting. Snake hunting
is a low margin economic activity, only pursued when fish catches decline. Applying a livelihoods approach to sustainability
analysis thus enables us to identify the socioeconomic decisions of resource-users and integrate these into conservation
planning.

GLOBAL BIODIVERSITY CONSERVATION PRIORITIES

Brooks, Thomas, Russ Mittermeier, Gustavo Fonseca, Justin Gerlach, MIKE HOFFMAN, John Lamoreux, Cristina Mittermeier,
John Pilgrim, and Ana Rodrigues. Conservation International, Washington, DC, USA (TB, RM, GF, MH, JP), Department of
Zoology, University of Cambridge, United Kingdom (JG, AR), Department of Environmental Sciences, University of Virginia,
Charlotte, VA, USA (JL), m.hoffmann@conservation.org

The distribution of biodiversity and threats to it is uneven, and so prioritization is essential to ensure that the investment of
globally flexible conservation donors minimizes biodiversity loss. Nine templates of global biodiversity conservation priority have
been developed by non-governmental organizations, and have received enormous attention in the recent conservation biology
literature. Most global conservation prioritization focuses on areas of irreplaceable biodiversity, especially in the tropics, but
while some prioritize threatened areas, others prioritize pristine regions. Measurement of irreplaceability is generally based on
the endemism of terrestrial vertebrate or plant species. Measures of threat have primarily been based on habitat loss alone.
Many approaches have been based on spatial units defined a priori, and have used specialist estimates of biodiversity value
rather than primary data. Despite these limitations, prioritization systems have been effective in directing globally flexible
conservation investment. Continued incorporation of better data and broader metrics of irreplaceability (including for
megadiverse invertebrates, aquatic biodiversity, phylogenetic history, evolutionary process, and ecological services) and threat
will improve the rigor of global conservation prioritization. Meanwhile the application of these techniques at fine scales is
essential to ensure the effectiveness of conservation on the ground.

BEE COMMUNITIES AND FOREST FRAGMENTATION IN TROPICAL COUNTRYSIDE
BROSI, BERRY, Gretchen Daily, and Paul Ehrlich. Department of Biological Sciences, Stanford University, Stanford, CA, USA,
bbrosi@stanford.edu

Despite concern over the global pollination crisis, there are no published studies on the effects of habitat fragmentation on
entire bee communities in the tropics, and the area requirements of native habitat needed to provide pollination services to
nearby crops (such as coffee) are unknown. We sampled bees and floral resources in 23 sites in southern Costa Rica over two
years along a gradient of forest fragment size, from <1 ha to 230 ha, both inside forests and in adjacent pastures. Preliminary
results indicate (1) no relationship between bee diversity or abundance and forest fragment size or isolation, (2) inconsistent
relationships between floral resources and bee communities, (3) significantly lower bee abundance and richness inside forests
versus in pastures only a few meters away (which could be an artifact of our inability to sample the canopy), and (4) strongly
different community composition inside vs. outside of forests, including an entire tribe of bees (Euglossini, the orchid bees) that
were relatively common in forests but not encountered at all in countryside a few meters away. These results confirm the
conservation value for bee communities of preserving even very small (<1 ha) tracts of forest in tropical agricultural
countryside.

LONG-TERM TEMPORAL TRENDS IN WHITE SHARK PREDATION ON PINNIPEDS
BROWN, ADAM, Derek Lee, Russell Bradley, and Scot Anderson. PRBO Conservation Science, Stinson Beach, CA, USA,
abrown@prbo.org

To assess long-term temporal trends in predator / prey relationships between white sharks and pinnipeds, we examined a
17-year (1988-2004) data set of daily shark attack surveys from Southern Farallon Island (SFI), California. We modeled
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relationships between observer effort, seasonality, environmental factors, and predator / prey population abundance within and
among years on the number of observed shark attacks at SFI. Effort and date of attack both showed a quadratic relationship
with number of observed attacks. The seasonal peak in shark predation (30 October) did not vary interannually. Daily
probability of attack was positively correlated with weekly total pinniped abundance and negatively correlated with maximum
high tide during observations. After controlling for daily variation due to effort, date, and weekly total pinniped abundance, the
average abundance of northern elephant seals best explained annual variation in the number of shark attacks observed.
Controlling for shark abundance, annual variability in observed shark attacks was best modeled as an inverse function of
northern elephant seal abundance, suggesting a functional response between northern elephant seal abundance and white
shark attack probability. Knowledge of predator / prey dynamics between white sharks and pinnipeds is essential to
understanding the role of top predators in regulating marine ecosystems.

ASSEMBLY OF THE YELLOWSTONE SPECIES POOL AND IMPLICATIONS FOR REGIONAL CONSERVATION PLANNING
BRUZGUL, JUDSEN and Elizabeth Hadly. Department of Biological Sciences, Stanford University, Stanford, CA, USA,
bruzgul@stanford.edu

We used the assembly of the Yellowstone biota as a natural experiment to investigate the processes that generated the modern
species pool. Our aim was to ascertain how the physical environment and individual species characteristics have interacted to
determine patterns of standing diversity. Taxonomic order, body size class, and biogeographic affinity were used to test whether
the assembly of the Yellowstone fauna proceeded randomly over the past ten millennia. Our results indicated that the
Yellowstone fauna is composed of a non-random subset of mammals from specific body size classes and with particular
biogeographic affinities. Analyses of taxonomic order found significantly more Carnivora from the Rocky Mountain region and
significantly fewer Rodentia from the Deserts region than expected from random assembly. Analyses using body size classes
revealed deviations from expectations, including several significant differences between the frequency distribution of regional
body sizes and the distribution of those species found within Yellowstone. Results for the birds of Yellowstone indicate a more
random assembly pattern. Our novel approach focuses on the mechanisms generating diversity, not just current diversity
patterns. This methodology will assist in the design of conservation strategies given future environmental change scenarios,
especially in predicting the most susceptible species to environmental change and for delineating corridors important for future
movement.

VERNAL POOL VEGETATION OF CALIFORNIA: VARIATION, CLASSIFICATION, AND TEMPORAL DYNAMICS

BUCK, JENNIFER, Carol Witham, Ayzik Solomeshch, Michael Barbour, Robert Holland, Roderick Macdonald, Sarel Cilliers, and
Jose Antonio-Molina. Department of Plant and Environmental Sciences, University of California, Davis, CA, USA (JB, AS, MB),
Sacramento, CA, USA (CW), Auburn, CA, USA (RH), Davis, CA, USA (RM), School of Environmental Sciences and Development,
Potchefstroom University for CHE, Potchefstroom, South Africa (SC),Depto. Biologica Vegetal II, Universidad Complutense,
Madrid, Spain (JA), jjbuck@ucdavis.edu

Vernal pool ecosystems are complex and variable along many different spatial scales. Existing biological classifications of
California vernal pools are based on whole-pool samples that do not reflect the internal heterogeneity of vegetation within
pools. A recent classification of vernal pool vegetation demonstrates that whole pools consist of a complex of autonomous plant
communities, thus changing our perception of vernal pool vegetation. We recognize Californian vernal pool vegetation as a new
class Downingio bicornutae-Lasthenietea fremontii. The fine-scale classification of vernal pool vegetation makes the question of
temporal community stability fundamental in the recognition of floristically-based vernal pool community types. To partially
answer this question a long-term dataset was used to examine the range of annual and seasonal variation in vernal pool plant
species. Results show that vernal pool plant species are not static; the vegetation has cyclic dynamics that may be stable over
time at a “loose equilibrium.” Diagnostic species for the class Downingio bicornutae-Lasthenietea fremontii and three orders
within it show high values of temporal persistence. As the classification of vernal pool plant associations is refined, temporal
persistence should be incorporated in determining the most useful diagnostic species to each association.

CONTROLLING SPATIAL SPREAD OF THE INTRODUCED CORDGRASS SPARTINA ALTERNIFLORA: A BAYESIAN
DECISION ANALYSIS

BUHLE, ERIC, Blake Feist, and Ray Hilborn. Department of Biology, University of Washington, Seattle, WA, USA (EB), Northwest
Fisheries Science Center, Seattle, WA, USA (BF), School of Aquatic and Fishery Sciences, University of Washington, Seattle, WA,
USA (RH), buhle@u.washington.edu

Mathematical models can help to evaluate alternative strategies for invasive species control, particularly if they address
relevant scales, allow a direct linkage between field data and parameter estimates, and explicitly account for uncertainty. We
illustrate these features with an an individual-based simulation model describing local spread of the aquatic nuisance species
Spartina alterniflora in Willapa Bay, Washington, USA. The model incorporates vegetative expansion of clonal patches and
seedling establishment by sexual reproduction. We estimated the parameters by fitting the model to a 20-year time series of
clone size and recruitment taken from aerial photographs of a 47-ha site within the bay. We used Bayesian estimation methods,
which allowed us to incorporate prior information on S. alterniflora growth and reproductive rates and to predict the probability
of meeting control targets under different management scenarios. For a given level of effort, the most effective strategies were
those that preferentially removed the smallest clones and that began relatively early in the invasion, before a critical threshold
of infestation was reached. These qualitative results are consistent with previous models of plant invasion, but our approach
offers a rigorous statistical framework for confronting such models with data and for applying the results to decision analysis.

POPULATION STRUCTURE, GENETIC DIVERSITY, AND DISPERSAL BEHAVIOR OF AN ENDANGERED HAWAIIAN
BIRD: IMPLICATIONS FOR CONSERVATION OF THE OAHU ELEPAIO

BURGESS HERBERT, SARAH, Rebecca Cann, and Robert Fleischer. Evolution, Ecology, and Conservation Biology Graduate

Program, University of Hawaii, Honolulu, HI, USA (SBH), Department of Cell and Molecular Biology, University of Hawaii,



Conservation Without Borders o Abstracts, Contributed Oral Presentations

Honolulu, HI, USA (RC), Department of Systematic Biology, Smithsonian Institution, Washington, DC, USA (RF),
s.burgessherbert@gmail.com

Oahu elepaio (Chasiempis sandwichensis ibidis) are lower-canopy, non-migratory Hawaiian forest birds in the midst of a
precipitous decline. Found in six main population fragments, they occupy a mere 4% of their historic habitat. To better inform
recovery plans that may include translocations and captive breeding, we investigated the population structure, dispersal
patterns, and genetic diversity of this endemic flycatcher by analyzing the mitochondrial haplotypes (Control Region II-III) and
nuclear microsatellite genotypes (12 loci) of 91 individuals. Analyses reveal that the population is indeed genetically structured
with significant FST-values ranging from 0.029 in microsatellites to 0.132 in the Control Region. However, these mitochondrial
and nuclear markers differ in their respective patterns of genetic structure and diversity, exposing differences between male
and female dispersal behavior. Also revealed are low inbreeding coefficients within population fragments and recent gene flow
among them, including the unexpected existence of dispersal events that cross deforested agricultural and urbanized regions.
While gene flow among these fragments is important for conserving genetic diversity in this population, uniformly low
inbreeding coefficients and the existence of contemporary long distance dispersers indicate that recovery efforts should place a
higher priority on the more pressing problems of female adult survival and nesting success.

REGIONAL CHARACTERIZATION OF RIPARIAN AND UPSLOPE VEGETATION TO GUIDE STREAM HABITAT
PROTECTION AND RESTORATION

BURNETT, KELLY, Janet Ohmann, Luca Moiana, and Ken Vance-Borland. Pacific Northwest Research Station, USDA Forest
Service, Corvallis, OR, USA (KB, JO), Oregon State University, Corvallis, OR, USA (LM, KV), kelly.burnett@oregonstate.edu

Riparian vegetation influences instream habitat for fish and other aquatic species. In this study we hypothesized that a new
approach to vegetation mapping yields data of sufficient accuracy and detail to distinguish a riparian signal for broad-scale
riparian assessments in forested landscapes. The Gradient Nearest Neighbor approach integrates Landsat imagery with grids of
field plots and other GIS data to assign detailed vegetation attributes to each pixel. We compared forest vegetation
characteristics from Gradient Nearest Neighbor maps for 100-m riparian buffers and upslope areas in the Coastal Province of
Oregon. We assessed map accuracy in riparian and upslope areas by comparing with data from regional inventory plots. The
maps differentiated riparian and upslope areas for many forest attributes that have been empirically related to stream habitat
(e.g., area of large conifer forest, abundance of large wood). Broadleaf vegetation, which commonly occurs adjacent to
streams, was mapped for a larger percentage of riparian buffers than upslope areas. Large downed wood was most abundant in
riparian buffers, especially in areas affected by historical wildfires. Accuracy of mapped vegetation attributes was similar for
riparian and upslope areas. Our findings support the use of Landsat-based maps for regional characterizations of riparian areas.

LANDSCAPE-LEVEL CORRELATES OF MAMMAL POPULATION PERSISTENCE IN GHANA’S SAVANNA RESERVES
BURTON, COLE and Justin Brashares. Department of Environmental Science, Policy and Management, University of California,
Berkeley, CA, USA, cburton@nature.berkeley.edu

Understanding patterns and processes that underlie variation in protected-area effectiveness represents a critical component of
successful biodiversity conservation. Using 30 years of monitoring data covering 41 large mammal species, we investigated the
relationship between mammal population persistence and key environmental variables in and around six savanna reserves in
Ghana, West Africa. A GIS database was created for Ghana including reserve boundaries, vegetation type and productivity, land
use, and anthropogenic impact (*human footprint”). Spatial analyses revealed considerable variation in patterns of persistence
among the six reserves and among the 31 monitoring stations distributed within the largest reserve, Mole National Park (4840
km2). At the reserve level, mammal persistence was positively correlated with percent tree cover and reserve size, and
negatively correlated with human footprint and perimeter-to-area ratio. Within Mole park, no strong correlations were detected
between the temporal change in mammal relative abundance at individual stations and the environmental variables tested. Our
results demonstrate the usefulness of combining simple biodiversity monitoring with existing environmental GIS data for
coarse-scale park management and planning, but suggest that finer resolution data will be needed to better understand
patterns of variation within parks.

DESERT WILDLIFE RESTORATION: MONITORING WILDLIFE POPULATIONS IN THE CHANAN REMINGTON
MEMORIAL WETLAND
Busby, Darin and MELISSA BUSBY. EcoSystems Restoration Associates, San Diego, CA, USA, Melissa.Busby@tcb.aecom.com

Seepage from the unlined All American Canal has led to the establishment of wetland complexes within California’s Imperial
Valley. Within the 50-acre Chanan Remington Memorial Wetland, EcoSystems Restoration Associates implemented a 10-year
wetland enhancement project that involves the removal of exotic / invasive species as well as the enhancement, restoration,
and creation of native wetland communities. The intent of the project is not only to establish wetland vegetation but also to
improve the habitat for desert wildlife species, including the federally and state-listed Yuma clapper rail and the state-listed
black rail, two species that currently occupy the area. Therefore, a 10-year wildlife monitoring study that focuses on bird and
mammal activity within the wetland complex and an adjacent control area was designed to determine the effectiveness of the
wetland enhancement efforts. Ten bird point counts and 10 mammal tracking stations were established within the wetland
enhancement and control areas. Results from this study will be used to determine changes in wildlife use of the enhancement
site, to evaluate the effects of the restoration on the wildlife population, to determine changes in relative abundance and
species diversity, to measure changes in population parameters, and to assess faunal changes over time.

CONNECTIVITY AND RESERVE DESIGN IN GALAPAGOS MARINE RESERVE
Calvopina, Monica and Eliecer Cruz. World Wildlife Fund, Estacion Cientifica Charles Darwin, Galapagos, Ecuador (MC), World
Wildlife Fund, Galapagos Ecoregional Office, Quito, Ecuador (EC)

Reserve networks that include zones of full protection and sustainable use integrated into regional management plans for
fisheries and coastal development are recommended to ensure biodiversity conservation in the oceans. However, linkages
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between marine populations vary in time and space, which makes it problematic to determine a spatial configuration of
reserves that optimizes connectivity while hedging against catastrophic events that would decimate associated groups. We
developed Ecological Integrity (EI), an index of connectivity that combines distance and area that could (1) help assess the
connectivity of existing MPA networks and (2) be a design criterion for establishing well-connected new reserves. We tested
both applications of EI in the Galapagos Islands as part of the comprehensive process to re-zone the Galapagos Marine
Reserve. Using GIS and MARXAN, we calculated EI for the existing zoning configuration, which protects 18% of coastlines in
areas of non-extractive use. By maximizing the overall connectivity of the Reserve, we developed alternative arrangements of
non-extractive use zones that may enhance biodiversity conservation and representation of key habitats and species. We
recommend that connectivity be considered, along with other biodiversity targets and socioeconomic factors, in systematic
conservation planning that integrates expert knowledge with the use of reserve selection tools.

A COMPARISON OF ITERATIVE AND TERMINAL STAGE PROCEDURES ADDRESSING MULTIPLE OPPORTUNITY COST
CONSTRAINTS IN SYSTEMATIC CONSERVATION PLANNING

CAMERON, SUSAN, Kristen Williams, and David Mitchell. Department of Environmental Science and Policy, University of
California, Davis, CA, USA (SC), CSIRO Sustainable Ecosystems, Brisbane, Australia (KW), Conservation International, Alotau,
Papua New Guinea (DM), secameron@ucdavis.edu

Scarce resources and competing goals necessitate efficient conservation. Incorporating opportunity cost trade-offs into
systematic conservation planning is one way to achieve efficiency and two approaches are available: iterative procedures where
trade-offs are made within a reserve selection algorithm and terminal stage procedures where efficiency is evaluated upon
algorithm completion. We compare the two methods in a systematic conservation plan for Milne Bay Province, Papua New
Guinea. Conservation goals include targets for threatened species, representation, hydro-ecological process and terrestrial /
marine integration. We apply standard conservation planning software to each cost trade-off individually (25 total) and use a
conservation utility score (the number of times a planning unit is selected, [0,100]) to aggregate results into three scenarios:
food security, macro-economic development, and viability. This approach is compared with a terminal one, where no cost is
used and efficiency is addressed post hoc using multi-criteria analysis. We compare efficiency in terms of biodiversity and cost.
Both approaches capture similar amounts of biodiversity, but the iterative procedure has a lower budget for most opportunity
costs, except for area, where the terminal stage procedure has a lower total cost. We propose a hybrid two-step approach
incorporating the iterative conservation utility score before using a terminal procedure to select the most efficient solution.

LANDSCAPE CONFIGURATION DETERMINES THE RISK OF HUMAN-ELEPHANT CONFLICT INCIDENTS IN
SOUTHEASTERN SRI LANKA

CAMPOS-ARCEIZ, AHIMSA, Seiki Takatsuki, and Sampath Ekanayaka. Department of Ecosystem Studies(AC) and University
Museum (ST), University of Tokyo, Japan, Department of Natural Resources, University of Sabaragamuwa, Buttala, Sri Lanka
(SE), ahimsa@camposarceiz.com

Conservation of Asian elephants (Elephas maximus) in South Asia needs to focus on the mitigation of human-elephant conflicts
(HEC). Frequently, little information is available to support management decisions. We studied HEC in southeastern Sri Lanka
combining ground monitoring in six selected areas with regional-scale questionnaire surveys. We recorded 3.6 incidents per
km? per year with high incidence of attacks on houses and people. HEC was highly seasonal, with two periods of high damage
(dry season and cropping season) in which causes for damage differed. Most of incidents were attributed to male elephants.
The risk of HEC was successfully predicted by habitat modeling. At 25 km?2 resolution, all variables resulted significant in
univariate tests. The most influential variables were those measuring human influence on the landscape and forest
fragmentation. Slope and distance to water also entered the final model. The raiding behavior of elephants proved to be
strongly influenced by landscape configuration, doing so in a complex mode with several factors acting and interacting
simultaneously. This study identified priority areas, seasons, and segments of the elephant population for the development of
mitigation measures and contributed to the understanding of how human alteration of landscapes affects our interactions with
wildlife.

DE FACTO MPAS OF THE UNITED STATES
CANNY, DAVE, Kelly Chapin, Charles Wahle, Monica Diaz, Rikki Dunsmore, and Lisa Wooninck. NOAA National MPA Center
Science Institute, CA, USA, dave@ecospective.com

Understanding human uses of marine areas is fundamental to ocean governance. While much attention has focused recently on
use restrictions in marine protected areas (MPAs), little is known about the extent or potential impacts—both ecological and
socioeconomic—of areas closed for reasons other than conservation. Established by several federal agencies, such “de facto
MPAs” include safety and security zones, and other areas restricted during part or all of the year. As part of a national
assessment of place-based marine conservation priorities, NOAA’s National MPA Center has inventoried, classified, and analyzed
all 1235 federal de facto MPAs in U.S. waters. Most de facto MPAs, such as vessel traffic zones, allow access but specify how
certain uses must be conducted. Fewer than half limit access or restrict specific activities. Interestingly, access is prohibited and
restrictions enforced in fewer than one third of sites, and often for only part of the year. Although often equated with marine
reserves, the realized conservation value of these sites may vary widely depending on their location, the duration of their
access restrictions, and their use by the managing agency. These results have important implications for comprehensive marine
zoning and ecosystem-based management.

DECLINE OF CHARISMATIC MAMMALS IN WESTERN TANZANIA: CAUSES AND SOLUTIONS
CARO, TIM. Department of Wildlife, Fish and Conservation Biology, University of California, Davis, CA, USA,
tmcaro@ucdavis.edu

Quantitative data on changes in population size and their possible causes are extremely difficult to obtain in the tropics. In the
Katavi ecosystem of western Tanzania, repeated aerial censuses between 1987 and 2002 indicate that populations of most
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species of large ungulate declined. Five competing factors that could be responsible for these changes. (1) Rainfall has
increased over 25 years and (2) no obvious outbreaks of disease have been witnessed, suggesting that populations are not
suffering food shortages or disease. (3) Predation by lions and spotted hyenas might have important impacts on middle-sized
ungulates but estimates of predation rate depend on many assumptions. (4) Illegal hunting appears to impact giraffe,
hippopotamus, and warthog populations adversely. (5) Tourist hunting of lions and greater kudu in adjacent hunting blocks
appears too high and may be driving declines in these species. This study points to anthropogenic factors being chiefly
responsible for the decline of large mammals in this ecosystem and it shows that alterations in management could halt this
decline, particularly if illegal hunting activities are controlled. Generally, it highlights the conservation importance of conducting
monitoring in conjunction with collecting diverse data when trying to stop population declines before they become too serious.

SOFTWARE TOOLS FOR COASTAL-MARINE ECOSYSTEM-BASED MANAGEMENT
CARR, SARAH and Patrick Crist. NatureServe, Arlington, VA, USA, sarah_carr@natureserve.org

The current move towards ecosystem-based management (EBM) of marine and coastal environments is an important
opportunity to integrate science, natural resource management, and land-use planning. Coastal ecosystems are comprised of a
vast array of natural and human systems and making decisions that incorporate multiple systems is extremely complex.
Policymakers and managers need specialized tools to visualize and analyze the current state of resources and the potential
consequences of their decisions on these resources. NatureServe recently conducted an initial assessment of software tools for
coastal-marine EBM for the David and Lucile Packard Foundation. These software tools range from dynamic ecosystem models
to spatial decision support systems to marine protected area design tools and span marine, terrestrial, and freshwater systems.
We will present the results of our assessment of currently-available EBM tools and our vision for the next generation of coastal-
marine geospatial analysis tools, as well as the direction of the Packard Foundation-supported consortium for EBM tools.

LAND USE CHANGES AND OIL EXPLOITATION EFFECTS ON AQUATIC BIODIVERSITY ON NEARBY A PROTECTED
AREA IN TROPICAL LOWLANDS
CARRERA REYES, CARLOS and Rubén Carranco. Ecuadorian Natural Sciences Museum, Quito, Ecuador, c.carrera@mecn.gov.ec

By characterizing the habitat of thirty sites and and ten sampling sites of aquatic macroinvertebrates, we analyze physical-
chemistry and aquatic macroinvertebrates diversity in the Tarapoa Block, Ecuadorian Amazonia. Most of the places were visited
twice in 2004, once in March and once in December. Macroivertebrates were collected by using D-nets, Surber sampler, and
Eckman dredge on second to sixth order rivers. Total aquatic acroinvertebrate diversity has over a hundred morphospecies. The
main effects found in the rivers are due to wrong oil management practices in San Jose (oil town) and effects of the land use
changes to agriculture that reduce to water quality and abundance of aquatic macroinvertebrates. Dissolved oxygen and
conductivity were the parameters that changed the most. The best sites were in the nearest zones to the protected area,
where the conditions of habitat and human use effects were lower.

ASSESSING INDIRECT EFFECTS OF HUMAN ACTIVITES ON GIANT RIVER OTTERS (PTERONURA BRASILIENSIS) IN
THE LOWER YASUNI BASIN, ECUADOR

CARRERA-UBIDA, PAOLA and Salina Heppell. Department of Fisheries and Wildlife, Oregon State University, Corvallis, OR, USA,
carrerap@onid.orst.edu

Two family groups of giant otters (Pteronura brasiliensis) occupy 120 km? of streams and permanently flooded forests adjacent
to the Yasuni National Park’s buffer zone. This area is subject to the impacts of subsistence hunting and fishing, logging,
farming, and unregulated tourism activities. We assessed the potential for indirect competition for food and space between
humans and otters. We analyzed fish availability and utilization through harvest records, in situ sampling, and identification of
fish parts in the giant otters’ scats. Niche overlap analysis indicated a 54-82% overlap of fish consumption by humans and
otters, depending on seasonal fish availability and the degree of specialization of each consumer. Dynamic segmentation and
spatial analysis with Geographic Information Systems were applied to data collected on presence or absence of giant otters and
humans. Hunting and fishing areas used by humans overlap in 70% of the area used by giant otters during the dry season.
Higher grounds (or levees) located upstream and used for dens were less exposed to human disturbance than streams and
ponds located downstream, where the frequency of direct encounters increased. Our observations suggest a possible shift in
habitat use by giant otters due to fish scarcity and habitat degradation.

SUSTAINABLE PATCH-NETWORK CRITERIA FOR A DISPERSAL-LIMITED ENDEMIC BIRD
CASTELLON, TRACI and Kathryn Sieving. University of Florida, Gainesville, FL, USA, tracidarnell@hotmail.com

We developed a set of criteria for identifying sustainable patch networks for populations of Chucao Tapaculos (Scelorchilus
rubecula). The criteria were based on empirical patch occupancy and telemetry studies, estimates of viable population sizes,
and a few well-established biological assumptions. The criteria were used to predict numbers of breeding pairs potentially
supported within a specified area, providing an index for comparison among real or hypothetical landscapes. We applied the
criteria in 100-km?2 study areas within three test landscapes. Our analysis showed that restoration was unnecessary in a well-
connected landscape, in which most patches were functionally connected, forming a large network adequate to support 3480
breeding territories. At the opposite extreme, none of the patch configurations in a highly fragmented landscape were predicted
sustainable, either with or without management to increase connectivity. However, restoration of connectivity in a landscape
with an intermediate fragmentation level was predicted to increase the sustainable population size from 246 to 782 breeding
pairs. Thus, using the proposed criteria, we were able to identify landscape conditions where persistence was highly likely
without conservation intervention, conditions where restored connectivity was inadequate to prevent extinction, and conditions
where restored connectivity could potentially triple the sustainable population size.

CONSERVATION PLANNING FOR ECOSYSTEM SERVICES
CHAN, KAI, Rebecca Shaw, Dick Cameron, Emma Underwood, and Gretchen Daily. IRES, University of British Columbia,
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Vancouver, BC, Canada (KC), The Nature Conservancy, California Chapter, San Francisco, CA, USA (RS, DC, EU), Stanford
University, Stanford, CA, USA (GD), kaichan@ires.ubc.ca

While conservation NGOs increasingly recognize the importance of human concerns to conservation, they have not yet planned
for ecosystem services in a rigorous, systematic fashion. This is in part because site-specific information on ecosystem service
flows, from ecosystems to particular people, has been lacking. We explore the trade-offs and opportunities for aligning
conservation goals for biodiversity and six ecosystem services in a conservation planning context. Focusing on the Central
Coast ecoregion of California, we find weak positive and some weak negative correlations between the spatial concentrations of
biodiversity and flows of the six ecosystem services across the ecoregion (carbon storage, flood control, forage production,
outdoor recreation, crop pollination, and water provision). Considering biodiversity and each service independently, the areas
that emerge as priorities for conservation often overlap more than expected, but weakly so. Biodiversity-focused conservation
offers scope for protecting significant collateral flows of services. With the same “budget,” targeting ecosystem services directly
could improve overall efficiency of conservation (including of biodiversity), but risks greatly compromising biodiversity
protection (by up to 45%), although considerably less so when targeting only positively associated services (a decline of 8%).
Conservation of biodiversity will protect ecosystem services and vice versa, but there are substantial trade-offs.

IDENTIFYING CONSERVATION GAPS ON THE UNITED STATES-MEXICAN BORDER: AN OPPORTUNITY TO
IMPLEMENT BINATIONAL CONSERVATION STRATEGIES

Chapa-Vargas, Leonardo, GERARDO CEBALLOS, Carlos Gonzales-Rebeles, Gabriela Gdmez-Rogriquez, and Giselle Oliva. IPICYT,
San Luis Potosi, Mexico (LC), UNAM, Mexico, DF, Mexico (GC, GO), Facultad de Medicina Veterinaria y Zootecnia, UNAM, Mexico,
DF, Mexico (CG), Instituto de Geografia, UNAM, Mexico, DF, Mexico (GG), gceballo@ecologia.unam.mx

Economic growth along the Mexico-United States border is a threat to regional biodiversity. Binational efforts are required to
plan and implement sound natural resources management strategies. Gap Analysis projects use digital databases pertaining to
land use and land cover, terrestrial vertebrate distributions, and locations of protected areas to identify gaps on conservation
efforts and to identify potential sites for conservation. Gap Analysis projects in Mexico face special challenges due to limited
database quality and availability. In order to overcome these challenges we generated land use and land cover information from
satellite imagery for a region adjacent to the Rio Grande in the Mexican states of Chihuahua and Coahuila through supervised
classification creating vegetation classes consistent with those used by United States Gap Analysis programs. Using available
habitat association information for 141 study species that represent the entire terrestrial vertebrate fauna from the region, and
collaborating with experts, we managed to generate our vertebrate distribution models. Finally, we developed Gap analysis for
each of these species. Our results suggested that one out of 13 vegetation types and only 16 terrestrial vertebrates receive
adequate protection. We identified areas with high concentrations of terrestrial vertebrates that could potentially fill some of
these conservation gaps.

NONGOVERNMENTAL TRANSBOUNDARY CONSERVATION IN NORTH AMERICA: THE EFFECTIVENESS OF CIVIL
SOCIETY CONSERVATIONISTS WORKING ACROSS INTERNATIONAL BORDERS
CHESTER, CHARLES. Cambridge, MA, USA, charles.chester@tufts.edu

The field of international relations has recognized the prominent—if neither dominant nor simple—role of civil society in many
different forms of transnational interactions. Most of this work has examined the degree of influence that civil society has
exerted on intergovernmental relations. But what effect can civil society actors have on conservation by working across borders
primarily with each other—viz., without direct involvement in governmental affairs? The experiences of two transborder
conservation initiatives, the International Sonoran Desert Alliance (ISDA) and the Yellowstone to Yukon Initiative (Y2Y), show
that such “third sector” cooperation has enhanced conservation efforts in complex ways. Based on an analysis of sixty
extensive field interviews using qualitative data analysis software, a comparative analysis between ISDA and Y2Y revealed
seven potential institutional factors that appear to have some relevant causative relationship to conservation effectiveness.
Specifically, these factors are mission breadth, constituency inclusion, communication systems, scientific participation and
support, leadership dynamics, political backlash, and landscape vision. Although not quantitatively derived, these proposed
factors are relevant to further development of the burgeoning study of “conservation effectiveness.”

REACHING A DECISION IN AN UNCERTAIN WORLD: STRUCTURED DECISIONMAKING UNDER THE ENDANGERED
SPECIES ACT

CHI, DANIELLE, Karl Halupka, and Robin Bown. U.S. Forest Service, Intermountain Region, Ogden, UT, USA (DC), Wenatchee
Field Office, U.S. Fish and Wildlife Service, Wenatchee, WA, USA (KH), Oregon Fish and Wildlife Office, U.S. Fish and Wildlife
Service, Portland, OR, USA (RB), dkchi@fs.fed.us

With ever increasing scrutiny of listing decisions under the Endangered Species Act, the US Fish and Wildlife Service has
endeavored to improve the quality and defensibility of such decisions. In the recent northern spotted owl five-year review, we
employed a structured decision process to determine the appropriate listing status of this subspecies. This process allowed us
to (1) involve upper level managers directly in the analysis and decision process, (2) parse the determination into discrete,
manageable segments for detailed exploration and decisions, (3) develop a shared understanding of relevant legal standards,
based on the combined experience of the participants, (4) explore scientific uncertainty, and (5) clearly document the rationale
describing how the scientific information was applied to the legal standards in reaching a final determination. Costs and
difficulties of this approach include the extensive preparation required to structure the decision process and commitment of
considerable time from busy high-level managers to absorb the intricacies of the scientific information. We recommend this
general approach for difficult natural resource decisions because it increases the involvement and ownership of decision-makers
in critical determinations and improves the development and documentation of rationale for decisions, including explicit
consideration of uncertainty.
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BIOECONOMIC MODELING IN CONSERVATION PEST MANAGEMENT: THE EFFECT OF STOAT CONTROL ON THE
PROBABILITY OF MOHUA EXTINCTION IN NEW ZEALAND BEECH FORESTS
CHOQUENQT, DAVID. Landcare Research, Auckland, New Zealand, choquenotd@Ilandcareresearch.co.nz

Pest control is a key activity undertaken to conserve threatened and declining species. While bioeconomic analysis has been
used to contrast the relative efficiency of control strategies where pests affect economic resources, the same approaches have
rarely been adopted in conservation settings. The mohua (Mohoua ochrocephala) is an insectivorous passerine indigenous to
beech forests in New Zealand’s south island. Mohua have undergone a 75% range contraction since stoats (which prey on nests
and nesting females) were introduced to the south island in the late 1800s. Mohua nests are particularly vulnerable when stoat
abundance increases in response to eruptions in the density of introduced house mice, which in turn respond to semi-periodic
(4-6 year) mass seeding (masting) of beech trees. To better synchronize stoat control with periods of high stoat density,
control could be triggered according to (1) time since last control, (2) beech seedfall, (3) mouse abundance, or (4) stoat
abundance. Monitoring these environmental triggers incurs costs that should be taken into account when considering their
relative efficiency. I derive an empirically-based stochastic model that links sequential change in beech seedfall, mouse
abundance, and stoat abundance to a simple demographic model for mohua. I use the model to contrast the relative cost-
efficiency of achieving conservation outcomes for mohua (specified in a quasiextinction framework), using these triggers to
initiate stoat control.

INTEGRATING CONSERVATION WITH TRANSPORTATION AND LAND USE SCENARIO PLANNING THROUGH
DECISION SUPPORT TOOL INTEROPERABILITY

CHRIST, PATRICK, Lynn Scharf, Adrien Patane, and Doug Walker. NatureServe, Arlington, VA, USA (PC, LS), Quantm Inc.,
Austin, TX, USA (AP), Placeways, Boulder, CO, USA (DW), Patrick_crist@natureserve.org

Transportation, and its secondary effect as a catalyst for development, is a key driver of loss of biodiversity and impacts to
ecosystem function in the United States. Over the last decade, transportation agencies have struggled to find ways to reduce
costs and unnecessary delays to accelerate project delivery with increasing consideration of environmental and other values.
We have developed a workshop for the U.S. Federal Highways Agency (FHWA) to demonstrate the integration of conservation
principles in transportation planning. Utilizing a real case study in Orange County, Florida, we mapped several components of
biodiversity and ecological systems for an area slated for a new major roadway and associated development. We input this
information to a decision support system, NatureServe Vista, to generate indices of conservation value. These indices were
input to a transportation route optimization software, Quantm, to drive road alignment away from high value areas. Output
from Quantm was used to generate predicted urban growth in a land use planning tool, CommunityViz. Roadway and
urbanization scenarios were then input back to Vista for quantitative evaluation of impacts to retention goals for biodiversity.
Results of this analysis in the form of conflict indices were used to identify avoidance areas for roads and high density
development. This project illustrates how tools from three disciplines (transportation, conservation, and land use planning) can
be integrated to meet multiple objectives and streamline the planning process in an iterative approach.

RETURN OF THE SCIENTISTS: RESEARCH AND CONSERVATION ON THE OSA PENINSULA AFTER CORCOVADO
NATIONAL PARK’S CREATION, 1975-1990
CHRISTEN, CATHERINE. Conservation and Research Center, National Zoological Park, Front Royal, VA, USA, christenc@si.edu

To inform future policy, conservation setbacks merit as much historical attention as periods of rapid progress. The celebrated
but inadequately documented conservation history of Costa Rica’s Osa Peninsula provides such historical case examples. The
Osa has been a conservation microcosm and proving ground of conservation biology practice and philosophy in Latin America.
In the 1960s-1970s, with national population spiking, this lowland wet forest frontier region saw sustained land-use conflict
between subsistence farmers and a U.S. timber company. Amazingly, by 1975, U.S. scientists, international conservation
groups, and the new National Parks Service had secured Presidential declaration of the northwest Osa as Corcovado National
Park, based only on ecological merit and scientific research potential. For a decade, with an underfunded park administration
enmeshed in removing squatters and patrolling borders, research station plans went nowhere, and few scientists worked in the
park. This environmental history analyzes the scientific constituency’s initial rebuilding in concert with new policy/conservation
trends, especially the park’s shedding of a "bunker” mentality; deployment of biodiversity parataxonomists; development of
Sirena biological station; deconcentration of administrative authority; and physical expansion of other Osa conservation lands.
Sources include government documents, scientific publications, private correspondence, oral histories, and field site visits.

PEAK OIL: IMPLICATIONS FOR CONSERVATION
CHRISTIAN, MAX and Fabiano Godoy. Conservation Biology and Sustainable Development, University of Maryland, College Park,
MD, USA, rchristian@umd.edu

The maximum rate of global oil production is projected to occur within a decade, with the potential to disrupt economic
systems. We used a dynamic modeling program to estimate global oil production levels using industry data. At current rates of
growth and consumption, production will likely plateau at a maximum rate within this decade. We then analyzed two likely
scenarios of reaching peak oil: a phasing-in of liquid fuel alternatives, and extraction of remaining reserves of oil in ecologically
sensitive areas. We estimated net energy availability and life-cycle GHG emissions for potential liquid fuel alternatives including
coal liquefaction, oil shale, tar sands, biofuels, and hydrogen. We conclude that currently viable alternatives (1) will not readily
meet the demand gap left by oil depletion and (2) are significantly more carbon-intensive, leading to increased pressure to
extract remaining deposits. Using remote sensing and available data, we mapped remaining oil reserves coincident with areas
of high conservation priority.

THE SCIENCE OF CONSERVATION PROJECT MANAGEMENT
CHRISTIANSEN, SARAH, Miguel Jorge, Mariana Panuncio, Kate Newman, and Lauren Spurrier. World Wildlife Fund, Washington,
DC, USA, sarah.christiansen@wwfus.org
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As conservation scientists, we employ a peer-reviewed scientific process to formulate research questions and test our
hypotheses and underlying assumptions. While conservation projects may have research components, ironically we often do not
practice these same scientific principles to manage projects. We do not consistently articulate our hypotheses, test our
assumptions, monitor change, and advance collective knowledge. The result is an inability to defensibly know and debate in a
peer-review fashion what actions lead to desired results, and inadequate or nonexistent measures of conservation impact. To
respond to this, the Conservation Measures Partnership developed the Open Standards for the Practice of Conservation. WWF is
testing the applicability of these Standards in the large complex systems within which we work (e.g. MesoAmerican Reef,
Southwest Amazon, Gulf of California, Galapagos, East Africa Marine). Initial work focused on producing strategic plans that
meet the rigor of the Standards. This includes articulating theories of change with measures that can be tested and peer
reviewed. While it will take years to fully assess the effectiveness of applying more rigorous scientific principles to project
management, early results highlight the benefits and challenges of understanding what strategies and related measures work
under what conditions.

USING PSYCHOLOGY TO ENHANCE SNAKE CONSERVATION
CHRISTOFFEL, REBECCA and Shawn Riley. Michigan State University, Department of Fisheries and Wildlife, East Lansing, MI,
USA, chris317@msu.edu

Fear, negative attitudes, and human behaviors present challenges for conservation of snakes. We present a conceptual model of
how individuals develop beliefs, attitudes, and behavioral intentions toward snakes and snake conservation. Societal and
community tolerance and desire for snakes is impacted by, and impacts, individual tolerance and desire for snakes. We used in-
depth interviews (n = 60) and a self-administered mail questionnaire (n = 2000) to investigate how this tolerance, termed
wildlife stakeholder acceptance capacity (WSAC), is affected by people’s beliefs and attitudes toward snakes. A pilot outreach
program to increase knowledge and influence attitudes was tested in 2004 (n = 12). Mean attitude scores improved by 10 and
knowledge scores improved 25 after attending the program; changes were retained six months later. We then designed a larger
experiment to test the efficacy of outreach methods to increase participant knowledge and positive attitudes toward snakes.
Participants (n = 158) were randomly assigned to attend a live snake program, attend a slide show program, receive written
outreach materials, or a reference group that received no materials. Individuals were resurveyed immediately after treatment
and four months later to measure knowledge and attitude changes and retention. We present results and discuss implications
for influencing WSAC to enhance snake conservation.

DOES EXTINCTION RISK SCALE FROM A LOCAL TO GLOBAL LEVEL?
COLLEN, BEN, Andy Purvis, and Georgina Mace. Institute of Zoology, Zoological Society of London, London, United Kingdom
(BC, GM), Division of Biology, Imperial Collge London, Ascot, United Kingdom (AP), ben.collen@ioz.ac.uk

Global species extinction typically represents the end point in a long sequence of population declines and local extinctions.
However, there is still little appreciation of how local processes scale up to global patterns. In recent years, phylogenetic
comparative analyses have provided conservation biologists with a more rigorous tool with which to explore and understand the
underlying processes and patterns of contemporary extinction. We use a meta-analytical approach and find the main predictors
of risk scale between local and global levels. Large body size, low population density, small geographic range, and a specialist
mode of living are consistently correlated with elevated risk of extinction across taxa. We find no evidence that these, or other
traits tested, vary systematically in their association with risk between scales, though a change in significant predictive traits
between scales is apparent. While the ultimate threats to species are anthropogenic, knowledge of intrinsic biological traits can
provide insight to the level of risk that both populations and species may face. Conservation biology must not only describe
which species are at risk, and why, but also prescribe ways to counteract this.

RESTORATION OF LIZARD HABITAT BY EXPERIMENTAL REMOVAL OF INVASIVE ICE-PLANT

COMENDANT, TOSHA, Annie Schmidt, Barry Sinervo, Ammon Corl, Kate Faulkner, Sarah Chaney, and Ken Kietzer. The Nature
Conservancy, Arlington, VA, USA (TC, AS), Department of Ecology and Evolution, University of California, Santa Cruz, CA,
Canada (BS, AC), National Park Service, Ventura, CA, USA (KF, SC), California State Parks, Inland Empire, Perris, CA, USA
(KK), tcomendant@tnc.org

Mediterranean ecosystems are surpassed only by lowland tropical rainforests in regional biodiversity. This habitat type is also
one of the most altered and threatened due to high rates of land conversion and establishment of invasive species. Managers in
the Channel Islands National Park face one of the most challenging invasive plant problems in the United States. Conservation
action, the removal of invasive iceplant species (Malepora crocea, Mesambryanthemum crystallium, M. nodiflorum, and
Carpobrotus chilensis), was used in an experimental framework to investigate the potential impacts of iceplant removal on
abundance of side-blotched lizards (Uta stansburiana). Lizards were captured in 24 10 m x 10 m plots in which three removal
techniques (hand pulling, spraying herbicide, leaving vs. pulling later) were tested. Spraying and leaving dead iceplant was
found to be the most time efficient removal technique. A significant negative correlation between the percent iceplant cover
and the abundance of lizards was found. There was also a significant increase in the number of lizards captured in plots after
iceplants was removed relative to controls. Our investigation of the effect of iceplant on lizard abundance, a previously
unexplored aspect of the ecology of Mediterranean ecosystems, indicates that restoration can have a positive effect on lizard
abundance.

THE MARINE PROTECTED AREA NETWORKS LEARNING PARTNERSHIP: AN INTER-ORGANIZATIONAL
COLLABORATION
CORRIGAN, COLLEEN. The Nature Conservancy, Arlington, VA, USA, ccorrigan@tnc.org

The international community has recently placed high priority on expanding the area of coastal and marine habitat protected
under ecologically- and socially-coherent networks of marine protected areas (MPAs). However, major challenges remain in
effectively managing and sustaining MPAs. Moreover, the emphasis on MPA networks is new, and we have much to learn about
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how to design, adaptively manage, monitor, and finance such networks. Rapidly figuring out how to create and sustain MPA
networks requires increased collaboration and focused learning among institutions working across sites and countries around
the world. Conservation International (CI), The Nature Conservancy (TNC), the Wildlife Conservation Society (WCS), and the
World Wildlife Fund (WWF) have created a learning partnership to accelerate resolution of these challenges. This partnership
builds on a growing convergence among these organizations toward a framework for tropical marine conservation that
emphasizes resilient and representative MPA networks. Through this partnership, 27 field practitioners and managers from 17
tropical countries are working together to address specific challenges affecting large-scale marine conservation efforts. Learning
activities focus on the most pressing marine conservation needs as identified by members of this learning network: sustainable
finance, social resilience, and biophysical aspects of MPA network design. Increasing knowledge through exchanges and field
site visits is allowing these practitioners to accelerate their actions toward reaching global conservation targets within the next
decade.

AN INTRODUCED PREDATOR ALTERS ALEUTIAN ISLAND PLANT COMMUNITIES BY THWARTING NUTRIENT
SUBSIDIES FROM SEA TO LAND
CROLL, DONALD, John Maron, James Estes, Eric Danner, Sarah Elmendorf, and Stacey Buckelew. Department of Ecology and

Evolutionary Biology, Unversity of California, Santa Cruz, CA, USA (DC, SB), Division of Biological Sciences, University of
Montana, Missoula, MT, USA (JM), U.S. Geological Survey, Santa Cruz, CA, USA (JE), Department of Environmental Science and
Policy, Unversity of California, Davis, CA, USA (SE), croll@biology.ucsc.edu

The effects of introduced species have traditionally been studied within the framework of trophic cascades, but introduced
species may also influence communities via non-trophic routes. We quantified how the introduction of foxes onto the Aleutian
Islands indirectly transformed plant communities by reducing abundant seabird populations, thereby disrupting nutrient
subsidies vectored by seabirds from sea to land. Fox-infested islands had soils significantly lower in phosphorus and nitrogen
and plants low in tissue nitrogen. Soils, plants, slugs, flies, spiders, and bird droppings on these islands had low d15N values,
indicating that these organisms obtained nitrogen from internally derived sources rather than marine sources transported by
seabirds. Fox-free islands supported lush graminoid-dominated plant communities while fox-infested islands supported low-lying
forbs and dwarf shrubs. Experimental augmentation of nutrients on a fox-infested island over four years caused a 24-fold
increase in graminoid biomass and a shift toward a graminoid-dominated community typical of fox-free islands. These results
indicate that introduced species can influence plant productivity and composition through complex interaction web pathways
involving both top-down forcing and bottom-up nutrient exchanges across systems.

ANADROMOUS FISH RESTORATION WITH COMMUNITY PARTNERS—SUCCESSES AND CHALLENGES IN THE MID-
KLAMATH RIVER BASIN

CURTIS, GARY, Jennifer Silveira, Dave Webb, and Rhonda Muse. U.S. Fish and Wildlife Service, Yreka Fish and Wildlife Office,
Yreka, CA, USA (GC, ]S), Shasta Valley Resource Conservation District, Yreka, CA, USA (DW), Scott River Watershed Council,
Etna, CA, USA (RM), gary_curtis@fws.gov

Efforts to restore the anadromous fishes in the lower Klamath River Basin have been underway for over two decades. Although
overarching habitat restoration plans have been developed to guide the restoration of anadromous fish in the Basin, it has been
local planning and implementation that have generated the most success. These efforts occur in rural communities and have
been subject to considerable controversy in those communities and in the region. Stakeholders have opportunities for input to
the restoration program via a federal advisory committee, as well as through local sub-basin planning and coordination groups
involving community members, private landowners, and conservation agencies. In the Scott and Shasta river watersheds,
cooperation among these stakeholders has led to significant improvements in habitat conditions and fish passage. In particular,
local Resource Conservation Districts and Watershed Councils have been instrumental in developing voluntary restoration
programs and coordinating grants to address larger, more complex problems for which solutions are increasingly expensive.
Projects that require funding from multiple sources, such as removing diversion dams, and capturing agricultural runoff, are
currently underway. Future successes will depend on the continued cooperation of landowners, conservation agencies, and local
community groups utilizing a broad array of funding programs.

HUMAN ACTIVITY LINKED TO SPREAD OF PATHOGEN THAT CAUSES SUDDEN OAK DEATH
CUSHMAN, J. HALL and Ross Meentemeyer. Department of Biology, Sonoma State University, Rohnert Park, CA, USA (JHC),
Department of Geography and Earth Sciences, University of North Carolina, Charlotte, NC, USA (RM), cushman@sonoma.edu

A striking consequence of globalization is the tremendous influx of infectious diseases and invasive, non-natives species
worldwide. One invader of great concern is the fungus-like pathogen Phytophthora ramorum, which causes a devastating forest
disease known as Sudden Oak Death (SOD) in many coastal forests of California and Oregon, as well as managed landscapes
in Europe. Here, we evaluate the influence of human activity on the distribution of this pathogen at three spatial scales in
northern California. At the local scale, we found that P. ramorum was significantly more common in soil found on hiking trails
than from adjacent areas off trail. At the landscape scale, forested areas with high levels of recreation activity had significantly
greater proportions of host trees exhibiting symptoms of infection. And at the regional scale, forested areas surrounded by
large human populations were significantly more likely to have infected host trees. Collectively, these findings suggest that
humans are important dispersal agents of a destructive pathogen and promote its spread. We suggest that efforts to address
this epidemic may require aggressive management of human activity, which may be logistically and politically difficult to
achieve.

EFFECTS OF ROADS ON ENDANGERED KIT FOXES IN NATURAL AND URBAN ENVIRONMENTS
CYPHER, BRIAN, Curtis Bjurlin, Julia Nelson, Carie Wingert, and Christine Van Horn Job. California State University, Bakersfield,
CA, USA, bcypher@esrp.csustan.edu

We examined the effects of roads on endangered San Joaquin kit foxes (Vulpes macrotis mutica) on natural and urban study
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sites in Kern County, California. The natural site encompassed three busy 2-lane roads. On this site, only 1 of 63 (2%)
transmittered foxes was struck by a vehicle. Fox survival probabilities, reproductive success, litter size, nocturnal movements,
den placement, and foraging patterns all were not affected by fox proximity to roads. The urban site encompassed numerous
roads ranging from 2-lane local roads with low traffic volumes to 6-lane arterial roads with very high traffic volumes. On this
site, at least 21 of 229 (9%) transmittered foxes were struck by vehicles. Vehicle strikes were more common on roads with
more lanes, higher speed limits, and higher traffic volumes. Most (73%) road crossings observed occurred on local roads,
although foxes did successfully cross 4 and 6-lane roads. We did not detect any adverse affects on kit foxes from 2-lane roads
in natural environments, although facilitated human access and associated habitat loss could affect long-term population
viability. Vehicles were the primary source of kit fox mortality in urban environments, but this mortality does not appear to be
limiting urban fox populations. This mortality might be reduced by installing crossing structures where movement corridors
(e.g., canals, golf courses) intersect roads.

CONTROL OF NONNATIVE GRASSES ENHANCES GROWTH AND SURVIVAL OF ENDANGERED BAKERSFIELD CACTUS
CYPHER, ELLEN. California Department of Fish and Game, Fresno, CA, USA, ecypher@dfg.ca.gov

Competition from nonnative grasses has been suggested as a factor limiting the survival and reproduction of the federally and
California endangered plant Bakersfield cactus (Opuntia basilaris var. treleasei). I removed nonnative grasses with either a
grass-specific herbicide or manual clipping and compared Bakersfield cactus survival, growth, and reproduction to control plots.
Removal of nonnative grasses significantly improved the survival and growth of Bakersfield cactus over a 3-year period but did
not affect flower production. I documented the highest Bakersfield cactus mortality rates during the summer months, and the
primary benefit from grass removal occurred after the growing season ended. The grass-specific herbicide Fusilade II was more
effective for grass control and more beneficial for Bakersfield cactus health than clipping. Grass removal improved the growth
of native forbs but also facilitated the invasion of aggressive, nonnative forbs. Any large-scale use of herbicide to benefit
Bakersfield cactus must be accompanied by control of undesirable broadleaved herbs. Grass-specific herbicide would be useful
for reducing fuel loads around individual cactus clumps prior to prescribed burning for habitat management.

A COMPARATIVE ASSESSMENT OF BIODIVERSITY CONSERVATION ON FOUR FEDERAL LAND SYSTEMS IN THE
UNITED STATES
CZECH, BRIAN. U.S. Fish and Wildlife Service, Arlington, VA, USA, brian_czech@fws.gov

The purpose of this assessment is to compare the roles of the four federal lands systems in the United States where
biodiversity conservation receives substantial emphasis. These systems include the National Wildlife Refuge System, the
National Forest System, the National Park System, and Bureau of Land Management (BLM) lands. All four have organic acts
that, as amended, call for biodiversity conservation. However, national forests and BLM lands are managed for multiple uses,
including prominent extractive activities, and national parks are managed primarily for natural area protection and outdoor
recreation. Biodiversity conservation is most prominent on the national wildlife refuges, which are managed pursuant to the
“wildlife first” of the National Wildlife Refuge System Improvement Act of 1997. The Refuge Improvement Act also requires the
maintenance of the “biological integrity, diversity, and environmental health” of the Refuge System. Gap analyses are beginning
to show that, of the four systems, the Refuge System represents the broadest range of ecosystems in the United States and
protects the greatest number of threatened and endangered species. Together, the four systems have considerable potential to
conserve the ecosystems, species, and gene pools of the Unites States due to distinctive management emphases, ecological
characteristics, and economic geography.

AFLP TECHNOLOGY TO SAVE THE WORLD’S “"LIVING FOSSILS"”: A CASE STUDY OF A CRITICALLY ENDANGERED
CYCAD, ENCEPHALARTOS LATIFRONS, FROM SOUTH AFRICA

DA SILVA, JESSICA, Gail Reeves, John Donaldson, and Terry Hedderson. Zoology Department (JDS) and Department of Botany
(TH), University of Cape Town, South Africa; South African National Biodiversity Institute, Kirstenbosch Research Centre, Cape
Town, South Africa (BR, JD), jessie79ds@hotmail.com

Encephalartos latifrons is Critically Endangered with a declining population of 60 plants occurring in scattered groups. This is
symptomatic of many cycads—globally the most threatened group of plants due to illegal trade and habitat loss. Survival plans
focus on law enforcement, reintroduction, and supplementation programs using plants from the wild as well as from botanical
gardens. However, the genetic distinctness of wild populations was unknown, garden plants had no provenance data, and law
enforcement could not identify plants in trade. Our research had three goals: (1) determine the genetic structure and diversity
of E. latifrons in the wild, (2) identify original wild populations for plants in ex situ collections, and (3) identify genetic markers
to aid law enforcement. We examined 86 plants using amplified fragment length polymorphism (AFLP) markers. 417 AFLP
markers were generated for each plant, creating a unique DNA fingerprint that can be used for law enforcement. We found high
levels of genetic diversity in the wild and at Kirstenbosch Botanical Garden, but no population differentiation, indicating that all
individuals originate from a single population. Bayesian clustering identified six distinct genotypes in the wild, all represented at
Kirstenbosch. These results are now being used to refine law enforcement and reintroduction programs.

SYNERGY IN CONSERVATION EDUCATION: THE IMPORTANCE OF CONTINUITY AND REPETITION IN ACHIEVING
ATTITUDE AND BEHAVIORAL CHANGE

DASHIELL, STEPHANIE, Kathryn Rodriguez-Clark, Maria Alejandra Faria Romero, Jon Paul Rodriguez, Rachel Neugarten, and
Maria Cellamare. PROVITA, Caracas, Venezuela (SD, MAFR), Instituto Venezolano de Investigaciones Cientificas, Centro de
Ecologia, Caracas, Venezuela (KR, JPR), Portland, OR, USA (RN), Paris, France (MC), sldashiell@gmail.com

When anthropogenic factors are the primary threat to endangered species, modification of human behavior is often desirable.
While achieving this can be straightforward with high-cost, direct techniques (e.g., law enforcement), there exist few data
about program effectiveness with lower-cost, indirect techniques, such as environmental education, particularly at time scales
longer than a few months. In the present study, Provita (a Venezuelan NGO) implemented three educational interventions over
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two years to compare their effects on knowledge, attitudes, and behaviors relating to the critically endangered, endemic blue-
crowned conure (Aratinga acuticaudata neoxena). Using a one-page questionnaire, we interviewed over 400 children before,
immediately after, and 6 months after interventions in order to measure program effectiveness. As expected, all programs
significantly increased the level of knowledge regarding the conure in both the short- and long-term. However, improvement in
attitudes and behavior was smaller, suggesting either the need for a stronger focus on developing characteristics that support
the expression of environmentally responsible behavior or a more effective evaluation tool. We saw the greatest improvement
among students who participated in more than one intervention, suggesting that continuity and repetition of conservation
messages is equally important as the type of educational strategy implemented.

INTERACTIVE IMPACTS OF KEYSTONE RODENT SPECIES: IMPLICATIONS FOR CONSERVATION AND BIODIVERSITY
DAVIDSON, ANA and David Lightfoot. Biology Department, University of New Mexico, Albuquerque, NM, USA,
davidson@unm.edu

Keystone species often play a central role in the structure and function of ecosystems. Understanding the interactive effects of
multiple keystone species where they co-occur may have important implications for conservation and biodiversity. We
implemented a large-scale field study in northern Mexico where the geographic distributions of black-tailed prairie dogs
(Cynomys ludovicianus) and banner-tailed kangaroo rats (Dipodomys spectabilis) overlap. These species are considered
keystones in grassland environments, but little is known about their roles where they co-occur. Our research evaluated (1) the
potential keystone roles of black-tailed prairie dogs and banner-tailed kangaroo rats in a highly desertified annual grassland
and (2) their interactive effects on grassland plant community structure and biodiversity. The mound and landscape-scale
patches where the rodents were present versus absent differed significantly in vegetation structure, plant cover, species
composition, and species richness, supporting the hypothesis that prairie dogs and banner-tailed kangaroo rats play keystone
roles in desertified grasslands. The interactive effects of these keystone species resulted in enhanced landscape heterogeneity
and plant species richness across multiple spatial and temporal scales. Our results demonstrate the importance of prairie dogs
and kangaroo rats in these desertified grasslands, and have important implications for understanding the interactive effects of
keystone species.

BEYOND TRAINING: ASSESSING THE IMPLEMENTATION OF AN ENVIRONMENTAL EDUCATION PROGRAM FOR
WETLANDS IN THE SONORAN COAST
DE LA GARZA, MEREDITH. Pronatura Noroeste, San Luis Rio Colorado, Sonora, Mexico, egrett@gmail.com

Over the last decade, significant efforts have been made to protect the wetlands of Mexico’s northwest region, such as
incorporation into the National System of Natural Protected Areas; identification of priority marine, hydrological, and terrestrial
areas; and on site conservation and restoration projects; among others. As part of these strategies, formal environmental
education has been an approach to increase citizens’ knowledge and awareness about the importance of wetlands.
Nevertheless, teachers’ needs and perspectives have not yet been assessed and evaluated, and they are key actors in this
process. This research addresses which factors facilitated teachers’ support and involvement during the implementation of an
environmental education program for wetlands, how this implementation occured, and which were the teachers’ main
suggestions on this matter. Findings of this study support the need for environmental education programs that take into
account teachers’ professional needs, knowledge, beliefs, attitudes, and concerns. I conclude with a discussion of key issues
that could increase teacher training effectiveness.

LARGE OLD FEMALES AND THE EFFICACY OF MARINE PROTECTED AREAS

DE LEO, GIULIO, Fiorenza Micheli, and Ray Hilborn. Dipartimento di Scienze Ambientali, Universita degli Studi di Parma, Parma,
Italy (GDL), Hopkins Marine Station, Stanford University, Pacific Grove, CA, USA (FM), School of Aquatic and Fishery Sciences,
University of Washington, Seattle, WA, USA (RH), giulio.deleo@unipr.it

Marine Protected Areas (MPAs) are been considered and implemented worldwide as a means of conserving marine biodiversity
and sustaining fisheries, including the ongoing planning process along the California coast as mandated by the Marine Life
Protection Act of 1999. While there is a great deal of empirical data on the conservation benefits of MPAs, their effectiveness as
fisheries management tools is actively debated. Empirical evidence for fisheries benefits is scarce, and models have shown that
the establishment of MPAs in fisheries that are already managed by setting quotas can lead to significant reductions of both
fishery yields and population abundance of target species, thereby negating fisheries and possibly also conservation benefits.
However, these models do not account for the documented increase in abundances of older, larger individuals within MPAs,
which contribute disproportionately to reproductive output. Here we show that when realistic contributions of large, old females
to reproduction are considered, MPA establishment increases both total population abundance and catches, especially for
overfished stocks. Increased reproductive output from MPAs is a key mechanism for population recovery and increased fisheries
yields, even in fisheries that are already managed through traditional approaches.

QUANTIFYING RELATIONSHIPS BETWEEN COMMUNITY SHIFTS AND ENVIRONMENTAL CHANGE

DEBINSKI, DIANE, Ron VanNimwegen, and Mark Jakubauskas. Ecology, Evolution, and Organismal Biology, Iowa State
University, Ames, IA, USA (DD), Division of Biology, Kansas State University, Manhattan, KS, USA (RV), Kansas Applied Remote
Sensing Program, University of Kansas, Lawrence, KS, USA (MJ), Debinski@iastate.edu

Quantifying how ecological communities respond during a time of decreasing precipitation is a first step in understanding how
they will respond to longer-term climate change. Here we coupled analysis of interannual variability in remotely sensed data
with analyses of bird and butterfly community changes in montane meadow communities of the Greater Yellowstone
Ecosystem. The northern portion of the ecosystem, or Gallatin region, has smaller average patch sizes separated by ridges of
mountains, whereas the southern portion of the ecosystem, or Teton region, has much larger patches within the Jackson Hole
valley. The Gallatin region showed more overall among-year variation in the Normalized Difference Vegetation Index (NDVI),
perhaps because the patch sizes are smaller on average. Comparing regions, the Teton region showed higher predictability of
community assemblages as compared to the Gallatin region. The Gallatin region exhibited more significant temporal trends for
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butterflies. Butterfly communities in wet meadows showed a distinctive shift along the hydrological gradient during a drought
period. These results imply that the larger Teton meadows will show more predictable (i.e., static) species-habitat associations
over the long-term, but that the smaller Gallatin meadows may be an area that will exhibit the effects of global climate change
faster.

MULTI-TAXA ASSESSMENT OF THE GENETIC IMPACTS OF FRAGMENTATION AND URBANIZATION IN SOUTHERN
CALIFORNIA: LIZARDS (SCELOPORUS OCCIDENTALIS, UTA STANSBURIANA)

DELANEY, KATHLEEN, Robert Fisher, and Seth Riley. Department of Ecology and Evolutionary Biology, University of California,
Los Angeles, CA, USA (KD), U.S. Geological Survey, San Diego Field Station, San Diego, CA, USA (RF), National Park Service,
Thousand Oaks, CA, USA (SR), ksemple@ucla.edu

Habitat fragmentation caused by urbanization can have significant negative effects on wildlife communities. For species with
low dispersal ability and / or sensitivity to the urban matrix, there will be reduced connectivity between habitat fragments. This
reduction in connectivity causes a reduction in gene flow between subpopulations which can lead to decreased genetic
variability and an increased likelihood of local extinction. We examined the genetic impacts of habitat fragmentation in two
lizard species (Sceloporus occidentalis and Uta stansburiana) in the Santa Monica Mountains National Recreation Area (SAMO)
north of Los Angeles, California. Lizards were captured using pitfall traps in 10 small habitat fragments and 10 larger core
areas. We genotyped each species at 9 microsatellite loci to obtain measures of gene flow between fragments. We also used
the computer program STRUCTURE to cluster individuals according to genetic similarity. Significant FST values between
fragments indicated a decrease in gene flow and loss of connectivity between fragments. In addition, our STRUCTURE results
show individuals with higher genetic similarity are clustered together in populations separated by major roads. Our results
reveal that both species showed a strong genetic response to habitat fragmentation. Similar results were found in Jerusalem
crickets studied from the same fragments.

STATUS OF MATURE AND OLD-GROWTH FORESTS IN THE PACIFIC NORTHWEST, USA
DELLASALA, DOMINICK, James Strittholt, and Hong Jiang. World Wildlife Fund, Ashland, OR, USA (DD), Conservation Biology
Institute, Corvallis, OR, USA (JT, HJ), dellasal@wwfks.org

Nearly 10 million ha of federal lands in the Pacific Northwest, USA, have been managed under the Northwest Forest Plan since
1994. The plan reduced logging levels by 80%; however, only recently are inventories on status and condition of older forests
becoming available. Our objectives were to: (1) determine the areal extent of old (> 150 years) and mature (50-150 years)
conifer forests using 2000 Landsat 7 ETM+ imagery, (2) examine levels of protection, and (3) determine degree of additional
protection afforded to older forests if Late Successional Reserves (LSRs) and Inventoried Roadless Areas (IRAs) were fully
protected. Since the time of European settlement, ~72% of the original old-growth conifer forest has been lost largely from
logging and other developments. Old-growth conifer forest accounted for by protected areas (GAP 1 and 2), LSRs, and IRAs
accounts for 66% of the old-growth conifer forests on public land, 51% in the region, and 14% of the amount that occurred
historically. Outside of these land designations, an additional 1,240,271 ha of old growth occurs on other public land and
1,023,392 ha on private lands. Our results indicate the need to periodically monitor older forests and strengthen protections
throughout the region.

RESEARCH-BASED, NON-CHEMICAL RESTORATION OF COASTAL SAGE SCRUB IN A SOUTHERN CALIFORNIAN
PRESERVE
DESIMONE, SANDRA. Audubon California, Trabuco Canyon, CA, USA, sdesimone@audubon.org

Restoration of rare coastal sage scrub habitat at Audubon California’s Starr Ranch Sanctuary in southern California commences
year two of non-chemical control of the exotic herbaceous perennial Cynara cardunculus, which has invaded 251 ha of
grassland stands at the 1575 ha preserve. Because analyses of aerial photoseries taken over 48 years revealed gradual coastal
sage scrub colonization of grasslands, we decided to actively restore 102 ha of C. cardunculus-infested sites in which shrub
species have begun colonization. Results from a factorial experiment established an optimum seeding rate and soil tamping
technique. Restoration practices were further refined with a second experiment that showed that a combination of direct
seeding and plug planting spaced over the growing season would be beneficial in our semiarid region. Exotic annual plant
species require control during the restoration process. An experiment that investigated non-chemical techniques suggested that
flaming and early brush cutting could control exotic annuals while natives established in early stages of restoration. Monitoring
of active and passive restoration processes in a total of 18 ha over three years showed 50-60 native shrub cover in treatment
areas with baseline 0-5 native cover.

NOT THE QUAKING GIANT: EVIDENCE OF SMALL CLONE SIZE IN WEST COAST ASPEN

DEWOODY, JENNIFER, Tom Rickman, Bobette Jones, and Valerie Hipkins. USDA Forest Service, PSW National Forest Genetics
Lab, Placerville, CA, USA (JD, VH), USDA Forest Service, Lassen National Forest, Susanville, CA, USA (TR, BJ),
jdewoody@fs.fed.us

Molecular genetic evidence of clone structure in quaking aspen (Populus tremuloides) disputes the conventional understanding
of clone size in western North America, and presents novel challenges for the conservation of this keystone species. Aspen is
capable of vegetative reproduction via suckering that can produce large clones consisting of thousands of stems covering
hundreds of acres. This peculiar life history has created a mystique around aspen among the public and in the popular media,
which can affect management decisions on public lands through public comments and litigation. Analysis of 871 stems of aspen
systematically sampled in northeastern California using six microsatellite markers identified 432 unique clones, with a mean of
2.02 ramets sampled per clone. Number of clones per stand was significantly correlated with stand area. Genetic diversity was
high in all populations, and moderate but significant genetic differentiation was observed among populations (FRT = 0.028,
95% CI 0.021 to 0.035) and among stands (FSR = 0.07, 0.049 to 0.083). These results indicate that germplasm collection and
stand restoration activities should include multiple genetic individuals per stand, and should minimize the movement of
germplasm among regions.
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IDENTIFYING GLOBALLY IMPORTANT SITES FOR CONSERVATION WITHIN A WEST AFRICAN BIODIVERSITY
HOTSPOT

Diallo, Mammadou Saliou, MAMADE KOBELE, David Knox, and Soua Nema Loua. Guinee Ecologie, Conakry, Guinea (MSD, MK,
SNL), Center for Applied Biodiversity Science, Conservation International, Washington, DC, USA (DK), kobele@gmail.com

The Guinean Forest of West Africa is one of the most highly fragmented of the 34 global biodiversity hotspots. Adequately
conserving biodiversity unique to this hotspot requires identification of sites where conservation must be undertaken within the
larger region. Two previous efforts to do this have either been data-driven but not multi-taxa (Important Bird Areas) or multi-
taxa but not data-driven (1999 West Africa Priority Setting Workshop). We extended these by identifying Key Biodiversity
Areas, sites of global significance for biodiversity conservation, as a data-driven, multi-taxon approach, and comparing the
results with the two previous studies. We synthesized and analyzed fine-scale distributional data for 72 globally threatened
species across 6 taxonomic groups and identified a total of 28 Key Biodiversity Areas covering 14,748 km2. This compares to
18 IBAs covering 7078 km2 and to 13 priority-setting workshop sites covering 62,359 km2. As site conservation is one of the
most effective tools in reducing biodiversity loss, the Key Biodiversity Areas identified here should form the basis for any future
plans for new protected areas and improved management of existing ones within Guinea.

CONTINENTAL CONSERVATION DEFICITS: AN ECOSYSTEM GAP ANALYSIS
DIETZ, ROBERT and Brian Czech. U.S. Fish and Wildlife Service, Albuquerque, NM (RD) and Arlington, VA (BC), USA,
rob_dietz@fws.gov

Few attempts have been made to analyze the status of conservation efforts at a continental scale, mainly because of the lack
of high-quality data sets at this scale. Given that land management agencies want to prioritize conservation efforts and spend
limited resources wisely, we recognized the need to undertake a national gap analysis. We developed the most detailed national
vegetation cover map feasible to analyze the degree of representation of ecosystem analysis units (an initial representation of
ecosystem types) in the network of conservation lands for the continental United States. We combined The Nature
Conservancy'’s ecoregions with the natural land-cover types of the National Land Cover Data Set and examined the
conservation status of each combination. The majority of ecosystem analysis units have a small percentage of their total area
residing in lands that are managed to support biodiversity. The median percentage of area conserved on status 1 and 2 lands
(highest of four levels of protection) as designated by the Gap Analysis Program for the 554 ecosystem analysis units is 4.0%
(SD 18.1%). This finding, which highlights our national conservation deficits, points to the need to address the size and
diversity of the conservation estate.

THE DISTRIBUTION AND CONSERVATION VALUE OF ENDEMIC GENERA AND FAMILIES

DINERSTEIN, ERIC, Wes Wettengel, John Morrison, John Lamoreux, Taylor Ricketts, David Olson, and Meghan McKnight. World
Wildlife Fund, Washington, DC, USA (ED, WW, JM, TR), Charlottesville, VA, USA (JL), Wildlife Conservation Society, Suva, Fiji
(DO), Chapel Hill, NC, USA (MM), Eric.Dinerstein@wwfus.org

Global biodiversity priorities have been largely driven by species distributions of terrestrial vertebrates. Such choices rarely
involve consideration of higher taxonomic uniqueness at the generic or family level, which represent a greater degree of
evolutionary uniqueness than do species. Using a new global database of over 26,000 species distributions
(www.worldwildlife.org/wildfinder), we determined range restriction at the family and genus level for birds, mammals, reptiles,
and amphibians. We considered a family orzgenus to be range restricted if the ranges of all species within it were limited to a
single ecoregion (median size is 62,000 km<). We found that five vertebrate families (1% of total) and 345 genera (7%) are
range restricted; eighty percent of these contained a single species. Birds have the most range restricted genera (115),
followed by reptiles (99), amphibians (76), and mammals (55). Of the 825 terrestrial ecoregions, 162 have at least one
endemic genus, including six that each hold more than 9 restricted range genera. The ecoregions tallying the highest counts of
endemic families and genera are concentrated in relict Gondwanaland forests and are clear targets for conservation action. This
new metric is an important addition to existing methods of global biodiversity prioritization.

FLORISTIC DIVERSITY IN TROPICAL BIODIVERSITY ARCHIPELAGOS

DIRZO, RODOLFO, Juan Lopez, and Armando Aguirre. Department of Biological Sciences, Stanford University, Stanford, CA,
USA (RD), Insituto de Ecologia A.C., Xalapa, VER, Mexico (JL), Instituto de Ecologia, UNAM, Mexico, DF, Mexico (AA),
rdirzo@stanford.edu

Habitat destruction is recognized as the most critical driver of biological extinction. An important response of society has been
the establishment of parks and reserves (NPAs). However important, NPAs will not be able to preserve sufficient biodiversity.
Conservation outside NPAs will be an important conservation strategy in the tropics. Here we document how much biodiversity
(vascular plants) is retained in an archipelago composed of the following land use types: NPA (representing continuous forest),
forest fragments, secondary forest, riparian forest, roadsides, and live fences present around the Los Tuxtlas Reserve. Results
based on a standardized sampling protocol (all plants with diameter at breast height 1.0 cm or more, in 0.1 ha / site type,
replicated three times) show that the human-dominated matrix collectively retains about 70% of plant diversity and some
significant biotic interactions of plants with animals. While fences had a neglible retention capacity, old forest (ca. 50 years)
had a species richness (but not composition) similar to that of continuous forest. Riparian forests had 60-70% of continuous
forest and were similar to fragments. However, intensification threatens the remaining biodiversity of the human-dominated
landscape, which in turn threatens NPAs. We discuss a tentative agenda to study, monitor and conserve tropical biodiversity
archipelagos and how such archipelagos can operate as biodiversity inocula for restoration programs.

INSTABILITY VERSUS STABILITY OF AVIAN COMMUNITY COMPOSITION IN RIPARIAN HABITATS OF THE
INTERMOUNTAIN WEST: WHAT’'S GOING ON?

DOBKIN, DAVID, Susan Earnst, and Jeannie Heltzel. High Desert Ecological Research Institute, Bend, OR, USA (DD), USGS,
Forest and Rangeland Ecosystem Science Center, Boise, ID, USA (SE, JH), dobkin@hderi.org
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Riparian habitats in arid landscapes of the western United States are key centers of biological diversity for birds and other taxa,
but they comprise less than 1% of the land area and are considered to be the most heavily degraded ecosystems in the west.
Analysis of a filtered, maximally reliable sample of 349 BBS routes found that species composition of riparian bird communities
varied substantially when compared by Jaccard’s Index between the 1968-1983 and 1984-2001 periods. We hypothesized that
the pattern of temporal instability in riparian species composition resulted from the degraded condition of most riparian
habitats across the region. To test this hypothesis, we examined temporal and spatial patterns of riparian species composition
across two landscapes in the northwestern Great Basin over a 12-year period of riparian habitat recovery in response to the
removal of livestock grazing. We expected to find a pattern of increasingly stable species composition across time periods
within the riparian avifauna of these relatively high quality habitats. Our results are consistent with the expectation that
community stability of riparian birds during the breeding season is strongly associated with structural quality of their habitat.
These results underscore the conservation importance of riparian habitats for breeding birds in the arid and semi-arid western
United States, and lend urgency to the need for ecological restoration of riparian habitats across the region.

LANDSCAPE CHANGE IN A PROTECTED AREA OF THE BRAZILIAN ATLANTIC FOREST
DOBROVOLSKI, RICARDO, Heinrich Hasenack, Andreas Kindel, and Paulo Luiz de Oliveira. Programa de Pds-Graduagdo em
Ecologia, Universidade Federal do Rio Grande do Sul, Porto Alegre, Brazil, rdobrovolski@gmail.com

Landscape transformation is the principal factor affecting global environmental change and threatening biodiversity. The Atlantic
Forest is one of the most important world hotspots for conservation and has been particularly affected by habitat loss. In order
to understand ecological processes and to conserve the natural ecosystems it is important to quantify land cover change. In
this work, we discuss land cover changes that occurred in a Brazilian Atlantic Forest site that has been converted in a protected
area. We compared aerial photographs taken in 1974 to a high resolution satellite image from 2004 by visual interpretation in
GIS. We used different landscape metrics to quantify the land use change. There was significant change in the landscape since
40% of the area was converted to different land cover classes. There was a great expansion of anthropogenic-related land
cover classes and a retraction of natural formations such as forest and swamp. Our analysis of the landscape metrics revealed
a loss in the ecosystem value of the remaining habitats since fragmentation and mean distance between patches were
increased. These changes are related to human-perturbed landscapes and their understanding can direct conservation actions
in the protected area.

SEEDS OF CHANGE IN FISHERIES MANAGEMENT SPROUT ACROSS MALAWI: WILL CHANGES IN MANAGEMENT
REGIMES SAVE THE FISHERIES?

DOBSON, TRACY, John Wilson, and Aaron Russell. Department of Fisheries and Wildlife, Michigan State University, East Lansing,
MI, USA (TD, AR), Zomba, Malawi (JW), dobson@msu.edu

In the early 1990s with the crash of chambo stocks in Lake Malombe and Lake Chiuta, it became painfully clear that key
human life sustaining fisheries were threatened in many areas of Malawi. Permutations of a response rooted in involvement of
fishers in resource governance took hold in several locations. Some were led by government and NGO partnerships, and others
by concerned local fishers. Gathered through interviews, surveys, and focus groups, sufficient data permit preliminary
identification of the bases for success in some cases and failure in others. They point the way to continuing to move fishing
activity to long-term sustainability. Communicating with local fishers and leaders at the initiation of planning, involving them in
planning, providing support for their management activities, and recognizing their authority together with enabling legislation,
especially the Fisheries Regulations (1999), and establishing user group institutions with constitutions, a legal personality, and
formal management agreements with government are some features of success that should be carried forward to conserve
Malawi’s fisheries. Restricting access is proposed as necessary but remains to be tested.

IMPROVING LAND DEVELOPMENT AND STORMWATER MANAGEMENT POLICIES TO PROTECT IMPERILED AQUATIC
SPECIES: A CASE STUDY IN THE ETOWAH RIVER BASIN (GEORGIA, USA)

DREELIN, ERIN, Laurie Fowler, and Ron Carroll. Center for Water Sciences, Michigan State University, East Lansing, MI, USA
(ED), Institute of Ecology, University of Georgia, Athens, GA, USA (LF, RC), dreelin@msu.edu

Freshwater ecosystems are under increasing pressure from human land development practices. In the Etowah River watershed
(Georgia, USA), a rapidly growing watershed northeast of Atlanta, there are currently 10 imperiled fish species, seven of which
are state threatened and three of which are federally endangered. Working with local jurisdictions and developers on the
development of a Habitat Conservation Plan pursuant to the federal Endangered Species Act, we developed site design
guidelines for land development and a model stormwater management ordinance with the goal of protecting imperiled aquatic
fauna. We identified zoning, subdivision, and stormwater regulations in the Etowah River basin that encourage development
practices negatively impacting fishes through alterations in stream hydrology and developed alternative policies. We used a
source control approach to stormwater management that differs from methods commonly used in the region. The goals of the
recommended techniques are to reduce impervious surface area and preserve the natural hydrology of a site as much as
possible, thereby reducing the negative impacts on aquatic ecosystems. Local governments were initially reluctant to change
current practices, whereas the development community was supportive of the proposed guidelines and ordinance. Recently, the
site design guidelines and model ordinance were adopted by the local jurisdictions involved.

PATTERNS OF GENETIC CONNECTIVITY IN MARINE SPECIES AT MULTIPLE SCALES: IMPLICATIONS FOR THE
MANAGEMENT OF CORAL REEFS

DREW, JOSHUA, Les Kaufman, Gerry Allen, and Paul Barber. Boston University Marine Program, Woods Hole, MA, USA (JD, PB),
Boston University, Boston, MA, USA (LK), Western Australian Museum, Perth, WA, Australia (GA), jdrew@bu.edu

Understanding the scales over which populations are connected is critical for the proper allocation of conservation resources.
Historically marine populations were thought to be open and genetically homogenized through the mechanism of long distance
gene flow facilitated through pelagic larval dispersal. However, new evidence from both biogeochemical and genetic sources has
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called into question the validity of that assumption. Furthermore, models for marine conservation predicated on basin or ocean-
wide exchange of larvae may not be appropriate for all species, especially inshore tropical fisheries. Here, using genetic
evidence, we demonstrate that several broadly dispersed and putatively monospecific taxa of coral reef fishes are actually
highly divergent across island groups (Indonesia, Papua New Guinea, and Fiji), yet broadly homogeneous within island groups.
These results indicate that models of conservation developed for terrestrial islands, which stress high levels of endemism
between island groups and high biotic similarity within islands, may serve as useful frameworks for the development of marine
conservation in archipelagos.

MODEL WITHOUT AGE STRUCTURE MAY OVERESTIMATE RISKS: USING SCALAR MODELS FOR PRECAUTIONARY
ASSESSMENTS OF THREATENED SPECIES

DUNHAM, AMY, H. Resit Akcakaya, and Todd Bridges. Harvard University, Department of Organismic and Evolutionary Biology,
Cambridge, MA, USA (AD), Applied Biomathematics, Setauket, NY, USA (RA), U.S. Army Corps of Engineers, Engineer Research
and Development Center, Vicksburg, MS, USA (TB)

Scalar (unstructured) population models, also referred to as count-based models, are based on time-series data of population
sizes and may be useful for preliminary ecological risk assessments when data for more complex models are not available.
Appropriate use of such models for management purposes, however, requires understanding inherent biases that may exist in
these models. Through a series of simulations, which compared predictions of decline risk by scalar and matrix-based models,
we examined whether discrepancies may arise from different dynamics displayed due to age structure and generation time. We
also examined scalar and matrix-based population models of 18 real populations for potential patterns of bias in population
viability estimates. The simulation study showed that scalar models had a precautionary bias (i.e., overestimating risks of
decline), and this bias increased as a function of generation time. Models of real populations showed poor fit between scalar
and matrix-based models, with scalar-models predicting significantly higher risks of decline on average. Results suggest that
scalar models can be useful for screening-level assessments, which should in general be precautionary, but the potential
shortfalls of these models should be considered before using them as a basis for management decisions.

THE RELATIVE EFFECT OF HABITAT LOSS AND TRAFFIC VOLUME ON ANURAN POPULATIONS
EIGENBROD, FELIX, Lenore Fahrig, and Stephen Hecnar. Department of Biology, Carleton University, Ottawa, ON, Canada (FE,
LF), Deparment of Biology, Lakehead University, Thunder Bay, ON, Canada (SH), feigenbr@connect.carleton.ca

Habitat loss is considered to be the main cause of global amphibian decline. However, very low amphibian abundance near
high-traffic roads suggest that the effects of high traffic roads may locally be at least as severe as the effects of habitat loss.
We present the first test of the relative effects of traffic volume and habitat loss on amphibian populations. We selected 38
small breeding ponds in agricultural landscapes with four different habitat / traffic combinations: (1) high traffic, high habitat
(forest / wetland), (2) high traffic, low habitat, (3) low traffic, high habitat, (4) low traffic, low habitat. Relative abundance of
all anurans at the breeding ponds was measured in the spring / summer of 2005 using night call and visual day surveys.
Preliminary results indicate that the mean abundances of seven species of anurans were at least somewhat affected by traffic
volume, and in six of seven species the effect of traffic was at least great as the effect of habitat amount. Leopard frogs and
American toads were particularly affected by traffic and were 3-4 times more common in low traffic than high traffic
landscapes. These findings indicate that high-traffic roads can have a greater effect on amphibian communities than habitat
loss.

CHANGES IN ABUNDANCE AND DISTRIBUTION FOR NORTHERN ANCHOVY IN THE PACIFIC NORTHWEST
EMMETT, ROBERT and Marisa Litz. Northwest Fisheries Science Center, NOAA, Newport, OR, USA (RE), Hatfield Marine Science
Center, Oregon State University, Newport, OR, USA (ML)

The northern anchovy (Engraulis mordax) is a small, schooling coastal pelagic fish found widely distributed along the west
coast of North America from Baja to British Columbia. As one of the dominant species in the California Current, it plays an
important role in both the ecology and economy of the northeastern Pacific region. Northern anchovy is an important forage
fish for marine predators, including fish, birds, and mammals, and supports a small bait fishery off the northwest. Over the last
several millennia, anchovy abundance has fluctuated greatly due to regime shifts in ocean conditions. Our study examined the
abundance and distribution of northern anchovy off Oregon and Washington using survey data collected by NOAA / National
Marine Fisheries Service (NMFS) from 1999-2005. Seasonal fluctuations in anchovy density were calculated over predetermined
transects and compared to observations recorded by a Sea-Bird SBE 19 SeaCat conductivity, temperature and depth (CTD)
profiler. Anchovy numbers in the Pacific Northwest have been steadily increasing since 1999, coinciding with dramatic changes
in the overall pelagic fish biomass off the Pacific Northwest.

HIGH-ELEVATION POPULATIONS ACT AS GENETIC REFUGIA AS CLIMATE WARMS
EPPS, CLINTON, Per Palsboll, John Wehausen, George Roderick, and Dale McCullough. University of California, Berkeley, CA,
USA (CE, PP, GR, DM), White Mountain Research Station, Bishop, CA, USA (JW), buzzard@nature.berkeley.edu

While the ecological effects of the current global warming are becoming increasingly apparent, there has been little evidence of
its effects on the evolutionary potential of natural populations. Genetic diversity serves both as an indicator of demographic
processes and as a critical component of adaptive change. We assessed genetic diversity of 28 desert bighorn sheep (Ovis
canadensis) populations in southeastern California, where temperatures increased and precipitation decreased during the late
20th century. Genetic diversity was correlated negatively with predicted susceptibility to climate warming (based on a
previously-established habitat model) and population isolation. Populations in lower-elevation, more-arid mountain ranges had
lower levels of genetic diversity, presumably reflecting smaller effective population sizes due to increased rates of population
extinction and founder effects. Our results suggest that populations in cooler, wetter habitats act as reservoirs of high genetic
diversity in these metapopulations. However, our findings also suggest that high genetic diversity persisted only when
population connectivity was also maintained. Gene flow between many of these populations has been disrupted by human
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development, thus threatening the continued existence of these genetic refugia. Both population connectivity and habitat
quality thereby mediate the effects of climatic variation on this desert-adapted ungulate.

PROCESS-BASED MODELING OF CLIMATE CHANGE IMPACTS ON BIRDS IN THE ARID REGIONS OF SOUTH AFRICA
ERASMUS, BAREND, Andrew McKechnie, and Sander Oom. School of Animal, Plant and Environmental Science, Johannesburg,
South Africa (BE), Percy FitzPatrick Institute, University of the Witwatersrand, Johannesburg, South Africa (AM), Zeist,
Netherlands (SO), barend@gecko.biol.wits.ac.za

Previous estimates of climate change impacts on South African avian fauna were based on correlative modeling. A process-
based approach will increase model robustness under novel future conditions. Thermal regulation is one such process that may
determine range limits in arid environments. When environmental temperature approaches body temperature, the thermal
gradient becomes insufficient to ensure cooling through passive heat loss. Birds in such arid environments employ evaporative
water loss as a cooling mechanism, but total body water sets an upper limit to the efficacy of this mechanism. Using an
empirical relationship between environmental temperature and the rate of evaporative water loss, we model the response of
the South African avian fauna in arid areas to increased temperature due to predicted climate change. Smaller-bodied species
dominate avian assemblages in the western, arid parts of South Africa. These arid areas are predicted to experience an
increase in temperature, and a decrease in precipitation. The resulting increase in water deficit will limit opportunity for birds to
use evaporative cooling as a survival strategy, especially for small birds with limited body water. Smaller birds are therefore
more likely to experience range reductions, with associated impacts on ecosystem function.

THE NATURE CONSERVANCY’'S CONSERVATION BY DESIGN TOOLKIT—CAPTURING AND SHARING CONSERVATION
KNOWLEDGE

ESSELMAN, REBECCA and Jonathan Higgins. The Nature Conservancy, Ann Arbor, MI (RE) and Chicago, IL (JH), USA,
resselman@tnc.org

The Nature Conservancy (TNC) is a global conservation organization working in 27 countries through state, provincial, and
country programs and through partnerships in additional geographies to implement conservation practices. This situation
creates challenges for implementing a consistent and rigorous conservation approach and for knowledge exchange. As a result,
we are developing a Web-based Conservation by Design Toolkit. Our pioneer project, The Ecoregional Assessment and
Biodiversity Vision Toolbox, will be presented here. The Toolbox is organized around 14 standards developed jointly by TNC and
WWEF. These standards define the minimum requirements to develop thorough, credible, and useful ecoregional assessments /
visions, but do not prescribe specific approaches to achieve them. A unit has been developed for each standard. Each unit
provides guidance material and links to tools, resources, and case studies covering a variety of approaches. Case studies
present best practices for a wide variety of information and capacity contexts. This product provides a two-way exchange of
learning, soliciting case studies and dialogue from practitioners to offer wisdom and innovations to better assist others in their
work. The toolbox is publicly available on the internet at http://conserveonline.org/workspaces/ecotools.

QUANTIFYING THREE-DIMENSIONAL CANOPY STRUCTURE IN CONIFER FORESTS USING DISCRETE RETURN LIDAR
EVANS, JEFFREY and Andrew Hudak. USDA Forest Service, Rocky Mountain Research Station, Moscow, ID, USA

Canopy densities strongly influence species-environment interactions, encompassing diverse processes such as habitat usage
and fire dynamics. Landscape level canopy density has traditionally been quantified using spectral satellite data. While this
method has proven moderately accurate, a certain level of generalization is accepted in structural detail. LiDAR is an exciting
technology that can provide fine scale, three-dimensional vegetation structure information. Presented is a model for quantifying
vertical distribution of canopy density using discrete return LiDAR based on the ratio of ground to non-ground returns. This
ratio is indicative of how much laser energy is reaching the ground, providing a vertical measure of canopy density. Contagion
and interspersion metrics were used to quantify structural pattern and patch interaction in four cross-section canopy strata
based on height percentiles. Results demonstrate that patterns of canopy density across strata exhibit very different behaviors,
often having nonlinear relationships between strata. These relationships demonstrate that the top of canopy view provided by
spectral data lacks critical information relevant to ecological process. By addressing the juxtaposition of these differing vertical
densities conservation decisions can be made across entire landscapes by utilizing complex measures of forest structure at
scales that these interactions occur.

GENETICS AND THE ENDANGERED SPECIES ACT: A REVIEW OF LISTING DECISIONS
FALLON, SYLVIA. Natural Resources Defense Council, Washington, DC, USA, sfallon@nrdc.org

One of the most persistent debates in species protection under the Endangered Species Act revolves around the taxonomic
classification of various species, subspecies, or distinct population segments. Despite the increasingly pervasive use of genetics
by the U.S. Fish and Wildlife Service and National Marines Fisheries Service, there currently are no national policies or
guidelines about the proper use of genetics and what role such studies should play in determining whether a certain taxonomic
group is afforded protection. Here I review a representative collection of USFWS and NMFS listing decisions that were informed
by genetic research and examine how the data relate to the decision to list or delist a particular species, subspecies, or distinct
population segment. Whether a taxonomic group is considered genetically distinct and therefore listable under the ESA is
strongly affected by the amount and type of genetic data used as well as the extent of sampling. Results from this study raise
a number of concerns regarding inconsistencies in the use of genetic information including examples of inappropriate or
insufficient data.

POSIEDON MEETS ARTEMIS: A METHOD FOR INTEGRATING TERRESTRIAL AND MARINE CONSERVATION PLANNING
FERDANA, ZACH, Heather Tallis, and Elizabeth Gray. The Nature Conservancy, Seattle, WA, USA (ZF, EG), Department of
Biology, University of Washington, Seattle, WA, USA (HT), zferdana@tnc.org

Cases like the dead zone in the Gulf of Mexico make it clear that marine ecosystems can be damaged by terrestrial inputs.
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Examples like this show that marine and terrestrial conservation planning need to be linked in an explicit fashion. We designed
a method that allows the inclusion of land-based threats to marine ecosystems in joint terrestrial-marine planning efforts.
Using the Pacific Northwest Coast ecoregion (USA) as a case study, we developed an index of land-based marine threat level
that synthesized watershed attributes (road density, % logged area, etc.) additively. River inputs to the coast drive
temperature fluctuations, so we used ten year average sea surface temperature variance as a proxy for freshwater influence.
This proxy determined the proportion of land-based threat applied to each marine planning unit. We evaluated the influence of
land-based threats in marine planning by comparing MARXAN outputs for three scenarios: concurrent terrestrial and marine
site selection with no threats, with only intra-system threats, and with integrated threats. Several MARXAN outputs were
significantly different among scenarios. Our results confirm that integrated planning selects different terrestrial and marine
conservation priority areas than traditional planning. These sites more accurately represent ecological integrity of land-sea
processes.

THE BUCK STOPS AT THE COAST: UTILIZING A SPATIALLY-EXPLICIT THREAT ANALYSIS TO DETERMINE LAND AND
SEA CONSERVATION PRIORITIES

FERDANA, ZACH, Michael Beck, and Dan Dorfman. The Nature Conservancy, Seattle, WA (ZF) and Santa Cruz, CA (MB, DD),
USA, zferdana@tnc.org

There is a lack of quantitative spatial analyses addressing the problem of land and marine-based threats for integrated
terrestrial and marine planning. These threats significantly alter land and seascape conditions and are therefore important to
consider in conservation planning efforts. We have mapped and combined specific threats in the Pacific Northwest Coast
ecoregion into a single index where those threats occur and utilized a decision support tool for evaluating different weighted
indices. We compared three different approaches to weighting individual factors in the index and quantified their influence on
site selection, including one without threats. Factors included shoreline armoring, road density, and land cover. By measuring
the spatial variability and efficiency of the MARXAN output we conclude that while variations in the construction of weighted
indices did not significantly change the results of the optimized reserve design, the inclusion of specific threats altered the
solutions. Therefore we believe a thorough investigation of what threats to include in an index is important when considering
conservation priorities. More work needs to be done, however, to accurately account for threats that travel across the land /
sea interface in order to advance the approach of integrated priority setting.

A COMPARISON OF REGRESSION-BASED METHODS FOR CETACEAN-HABITAT MODELING

Ferguson, Megan, Jessica Redfern, JAY BARLOW, and Elizabeth Becker. NOAA Southwest Fisheries Science Center, La Jolla, CA,
USA (MF, JR, 1B), Institute for Computational Earth System Science, University of California, Santa Barbara, Santa Barbara, CA,
USA (EB), Jay.Barlow@noaa.gov

False killer whale (Pseudorca crassidens) and whitebelly spinner dolphin (Stenella longirostris) populations in the Pacific Ocean
are a conservation concern due to interactions with fishing operations. Knowledge of the distribution and abundance of these
cetaceans is critical in designing and implementing successful conservation efforts. Spatial cetacean-habitat models that
explicitly incorporate temporally dynamic predictors have proven useful in predicting cetacean population density. Our cetacean
sighting data were collected during shipboard line-transect surveys and are characterized by a long stretches of trackline with
zero cetacean encounters. We suspect that certain techniques are better equipped to model these data than others. Numerous
regression-based analytical methods have been used to model cetacean-habitat relationships, but a rigorous comparison of the
resulting models is lacking. We conducted a detailed examination of the similarities and differences among spatial models for
predicting cetacean density created using three analytical techniques: generalized linear models (GLMs), generalized additive
models (GAMs), and classification and regression trees (CART). We found that the model fit and predictive power was similar
between GLMs and GAMs, and it was worst for CART.

THE EFFECTIVENESS OF THE UNITED STATES ENDANGERED SPECIES ACT: STATISTICAL ANALYSIS BASED ON
MATCHING METHODS

FERRARO, PAUL, Craig MclIntosh, Monica Ospina, and Michelle Sims. Department of Economics, Georgia State University,
Atlanta, GA, USA (PF, MO), School of International Relations and Pacific Studies, University of California, La Jolla, CA, USA
(CM), Duke University Marine Lab, Beaufort, NC, USA (MS), pferraro@gsu.edu

Diametrically opposed views of the effectiveness of the United States Endangered Species Act (ESA) coexist more than 30
years after the Act’s creation. The evidence marshaled to date for and against the ESA suffers from a problem common in
analyses of biodiversity protection measures: the absence of a well-chosen control group. We demonstrate how state-of-the-art
statistical methods can be used to select such a control group and thereby estimate how species listed under the ESA would
have fared had they not been listed. Our results show that listing a species under the ESA is, on average, detrimental to
species recovery if not combined with substantial government funds. In contrast, listed species with such funding tend to
improve. Our analysis offers not only new insights into a controversial debate, but also a methodology to guide conservation
scientists in evaluating the effectiveness of society’s responses to biodiversity loss.

SWAMPING OUT RARE GENES: HABITAT FRAGMENTATION INCREASES HYBRIDIZATION IN A WOODLAND
EUCALYPT

FIELD, DAVID, Andrew Young, David Ayre, and Rob Whelan. CSIRO Plant Industry, Canberra, ACT, Australia (DF, AY),
Department of Biological Science, University of Wollongong, Wollongong, NSW, Australia (DA, RW), david.field@csiro.au

Habitat fragmentation can result in changes to population parameters that may promote interspecific hybridization. This
represents a genetic threat as populations of rare easily hybridizing species may become swamped by hybrid swarms. This
study examined the influence of population size, the distribution of individual trees, and their flowering phenology on hybrid
seed production in populations of Eucalyptus aggregata. This tree species occupies woodland remnants in southeastern
Australia and readily hybridizes with more common related congeners. Relative population size of E. aggregata compared with
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the common congeners had a strong influence on hybrid production that increased to 34% of seed crops in populations < 40
trees. At the local scale, paternity analysis (SSR markers) found that individual trees occupying less dense stands produced
more hybrid offspring. Growth data show hybrid seedlings to be vigorous. However, results of feeding trials indicated that
hybrids were twice as prone to insect damage, which could be due to recombination of genes responsible for the production of
defense chemicals that differ substantially between the parental species. For in-situ conservation, this suggests that
hybridization may result in genetic swamping of E. aggregata by its common relatives in fragmented landscapes. For ex-situ
conservation, seed crops from such sites should not be used for revegetation as they contain many hybrid genotypes.

CONTAMINANT-ASSOCIATED IMMUNE ALTERATION IN BLACK-FOOTED ALBATROSSES (PHOEBASTRIA NIGRIPES),
NORTH PACIFIC PREDATORS

FINKELSTEIN, MYRA, Keith Grasman, Donald Croll, Bernie Tershy, Bradford Keitt, Wally Jarman, and Donald Smith.
Environmental Toxicology, University of California, Santa Cruz, CA, USA (MF, DS), Department of Biological Sciences, Wright
State University, Dayton, OH, USA (KG), Center for Ocean Health, University of California, Santa Cruz, CA, USA (DC, BT, BK),

UN Environmental Programme, Nairobi, Kenya (WJ), myraf@ucsc.edu

Environmental pollution can pose a significant threat to wild populations through declines in fitness and population numbers.
We assessed the relationship between contaminant body burdens and immune function in black-footed albatrosses (Phoebastria
nigripes), a top marine predator with a large foraging range, in order to elucidate the impact of marine pollution on pelagic
species. Blood samples were collected from adult black-footed albatrosses on Midway Atoll, part of the Hawaiian archipelago,
and analyzed for organochlorines (e.g., PCBs, chlorinated pesticides) and trace metals (silver, cadmium, tin, lead, chromium,
nickel, copper, zinc, arsenic, selenium, and total mercury). Cryopreserved peripheral white blood cells were evaluated for
immune function (mitogen-induced lymphocyte proliferation, macrophage phagocytosis). High mercury levels were associated
with altered immune function as indicated by a negative relationship between blood mercury concentrations and macrophage
phagocytosis. Black-footed albatross organochlorine concentrations were highly correlated within individual birds, and we found
a positive association between chlordane pesticides and increased lymphocyte proliferation. Our results give cause for concern
for detrimental health effects in pelagic predators exposed to persistent marine pollutants.

PIGS UNDER THE PALMS, PEST MANAGEMENT AND THE CONSERVATION OF THE SUMATRAN TIGER

FITZHERBERT, EMILY, Ian Bateman, Chris Carbone, Tom Maddox, and Andrew Watkinson. Zoological Society of London and
University of East Anglia, Norwich, United Kingdom (EF), School of Environmental Science, University of East Anglia, Norwich,
United Kingdom (IB, AW), Institute of Zoology, London, United Kingdom (CC), Zoological Society of London, Sumatra,
Indonesia (TM), emily.fitzherbert@zsl.org

One of the key factors dictating the continued persistence of large carnivores is the availability of prey items and access to
sufficient habitat. Degraded, human dominated landscapes between core areas of primary habitat may provide movement
corridors and even much needed supplementary habitat if landscape management practices accommodate and enable such
prey species to persist. However, outside national parks prey species within these areas are often agricultural pests. For the
Sumatran tiger, wild pigs are thought to be one such pest / prey species. Working within a large oil palm plantation in Jambi,
Sumatra, we quantified the spatial and temporal variation in pig damage within the plantation. We found that there was great
variation between the perceived and real extent of the damage and that there was a high degree of spatial variability in
damage incidents. Incorporated with both population studies and economic analysis of pig damage we are able to inform
plantation pest management strategies and provide guidelines and options to enable oil palm plantations to optimally combine
conservation priorities into traditional pest management. As conservationists have traditionally explored issues of pest damage
with reference to small holder farming practices this represents the first scientifically robust study of pig damage within large
oil palm plantation.

THE ANDEAN BEAR-CATTLE CONFLICT IN OYACACHI: THE BUMPY ROAD FROM THE LANDSCAPE SPECIES MODEL
TO AN OPERATIVE COMMUNITY MANAGEMENT PLAN

FLORES, SASKIA, Macarena Bustamante, Gioconda Remache, Isaac Goldstein, and Jaime Camacho. EcoCiencia, Quito, Ecuador
(SF, MB, GR, ]C), Wildlife Conservation Society (IG), saskita69@hotmail.com

Andean bear predation on cattle in the indigenous community of Oyacachi (inside Cayambe Coca Ecological Reserve, Ecuador)
became a serious problem in the year 2000 when a series of continuous attacks started. Oyacachi, EcoCiencia, and the Ministry
of Environment carried out a study to understand the pattern of predation events in the area, the perceptions of people about
the conflict, and its economic impacts on livestock holders. The research concluded that only 3% of the study area (740
hectares) has high probability of predation, the perception of the community was highly influenced by the large economic
losses due to predation, and that the high economic impact that exists is distributed only in 25% of the families. To deal with
the conflict a management plan was designed and approved by the community, although there was some resistance because
livestock holders were only interested in economic compensation. At the end, the plan included activities like cattle relocation,
cattle management for productivity increase, surveillance of critical areas, economic compensation, education, and monitoring
of bear populations and attacks frequency. With these activities we expect to reduce attacks and compensate inevitable losses.
The challenge is to keep people’s will to coexist with wildlife.

ESTABLISHMENT AND EFFECTIVENESS OF MARINE PROTECTED AREAS: LINKS BETWEEN GOVERNANCE,
BIOLOGICAL, AND SOCIOECONOMIC FACTORS

FOX, HELEN, Alfonso Lombana, Michael Mascia, and Louisa Wood. Conservation Science Program, World Wildlife Fund,
Washington, DC, USA (HF, AL, MM), Sea Around Us Project, University of British Columbia, Vancouver, BC, Canada (LW),
Helen.Fox@wwfus.org

The potential utility of networks of marine protected areas (MPAs) as a global biodiversity conservation strategy is currently
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limited by challenges to (1) establishment and (2) effective management. To better understand the first issue, we analyze the
relationship between national rates of MPA establishment (using MPA Global, a database of the world’s marine protected areas,
developed from the World Database on Protected Areas by the Sea Around Us Project, University of British Columbia) and
national governance and development indices. Once established, the second issue (effective management) becomes
paramount. MPAs can benefit the species, habitats, and ecosystem processes within them, as well as provide socioeconomic
benefits for nearby communities, but only if the waters within the MPA are actually protected. We describe a conceptual model
based on the hypothesis that MPA governance shapes the behavior of marine resource users, the biological condition of marine
resources per se, and biological and social outcomes (e.g., species richness, individual income). We test this hypothesis with
data from sites using the IUCN/WWF/NOAA How Is Your MPA Doing? protocols and recommend closer integration of
governance, biological, and socioeconomic factors in research and policy.

DIVERSITY, DISPERSAL AND SCALE INTERACTIVELY AFFECT PREDICTABILITY OF ECOSYSTEM FUNCTION
FRANCE, KRISTIN and J. Emmett Duffy. School of Marine Science and Virginia Institute of Marine Science, College of William
and Mary, Gloucester Point, VA, USA, kfrance@vims.edu

Theory and experiments predict that biodiversity losses can decrease the magnitude and stability of ecosystem services such as
production and nutrient cycling. Most of this research, however, has been isolated from dispersal processes that often create
and maintain diversity in nature. Since dispersal mediates common anthropogenic drivers of biodiversity change, such as
habitat fragmentation, species introductions, and climate change, it is unclear how those drivers will affect ecosystem services.
We tested the interactive effects of mobile grazer diversity and dispersal on the magnitude and stability of ecosystem
properties in experimental seagrass communities that were either isolated or connected by dispersal corridors. Contrary to
theoretical predictions, we found that increasing the number of mobile grazer species in these metacommunities increased
spatial and temporal variability of primary and secondary production. Moreover, connecting patches with dispersal corridors
reduced diversity effects on production. However, diversity and connectivity together often increased metacommunity-scale
resistance to perturbation (macroalgal blooms). Our results suggest that beta-diversity, or patch heterogeneity of species
composition, may affect the predictability of ecosystem function in space and time. Consequently, there may be conservation
tradeoffs between maximizing diversity across landscapes and stabilizing ecosystem services.

GRADIENTS IN FISH BIOMASS ACROSS THE ITACOLOMIS REEFS NO-TAKE AREA BOUNDARY (ABROLHOS BANK,
BRAZIL): BASELINE INFORMATION AND EVIDENCE OF FISH SPILLOVER

FRANCINI-FILHO, RONALDO BASTOS and Rodrigo Leao de Moura. Grupo de Pesquisa em Recifes de Corais e Mudangas Globais,
Universidade Federal da Bahia, Brazil (RBF), Conservagdo Internacional, Bahia, Brazil (RL), rofilho@yahoo.com

Extractive Reserves are multiple-use protected areas established and managed with strong participation of local traditional
communities. The Extractive Reserve of Corumbau (ERC) was created in 2000, and it is the first Extractive Reserve in Brazil to
encompass coral reefs. In 2002, local fishermen, together with representatives of NGOs, universities, and governmental
agencies, created a no-take area covering 20% of the largest reef complex within the ERC (Itacolomis Reefs). This no-take
area was created to restore fish stocks and to help sustain fish yields on adjacent fishing grounds. We monitored reef
assemblages across the Itacolomis Reefs no-take area boundary before and after its establishment (2001 to 2005). Biomass of
commercially important reef fishes increased markedly inside the no-take area and also on unprotected sites closer to its
boundary (0-1000 m), supporting the idea that density-dependent spillover generated the observed pattern. Despite these
positive effects, poaching is still frequently occurring, and the biomass of target fishes at Itacolomis Reefs is still very low when
compared to other areas within the Abrolhos Bank. A long-term enforcement strategy, together with a broader enroliment of
local communities on management and monitoring actions, is necessary for improving compliance, promoting reef restoration,
and long-term sustainability of fisheries.

THINKING ABOUT DOLPHIN THINKING: THE IMPACT OF SOCIAL NARRATIVES REGARDING DOLPHINS ON PUBLIC
ATTITUDES TOWARD CONSERVATION
FRASER, JOHN, Diana Reiss, and Paul Boyle. Wildlife Conservation Society, Bronx, NY, USA, jfraser@wcs.org

Aquarium research in the field of animal intelligence and cognition has uncovered a rich variety of dolphin abilities that have
been long thought as uniquely human. These findings could alter popular beliefs about a fundamental separation between the
quality of human minds and those of dolphins and other animals. This paper will present results from a 2.5 year study on how
people think about dolphins and public beliefs about dolphin intelligence. The research sought to document differing social
perspectives about dolphins and to understand how these beliefs might influence people’s acceptance of the new information
about dolphin intelligence emerging from the research community. The study investigated these questions with two different
populations: children aged 8-12 among the aquarium-visiting public in the New York metropolitan area and adults among the
aquarium-visiting public in the New York metropolitan area. The results of this study demonstrate how cognitive research can
be applied to conservation. These results serve the needs of marine mammal scientists by outlining strategies for public
dissemination of their research as well as the education and conservation community to understand how to effectively
disseminate scientific knowledge about the social and cognitive lives of dolphins to positively impact the publics understanding
and commitment to conservation.

EVALUATING SPATIAL TOOLS FOR MARINE CONSERVATION AND BIODIVERSITY MAPPING ON AILINGINAE, ATOLL
FULFROST, BRIAN. Department of Environmental Studies, University of California, Santa Cruz, CA, USA, fulfrost@ucsc.edu

Ailinginae atoll serves as an excellent candidate for conservation because it contains one of the highest levels of endemism for
islands in the region. Although Quickbird satellite imagery provided us spatially explicit data on benthic substrate and
bathymetry, it did not fully capture the variety of biota that comprise the atoll. To fully capture this biodiversity, a team of
marine biologists conducted a series of Rapid Ecological Assessments (REA) on Ailinginae. We combined information derived
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from the remotely sensed imagery and the REA as data inputs for 3 different spatial analysis techniques designed to assist
resource managers in identifying areas of high species richness to target for protection. First, we interpolated taxa specific
species richness using kriging. Second, we conducted a series of simple linear regressions in order to use the coefficients as a
predictor of species richness. Last, we utilized a simulated annealing algorithm (Marxan) as a decision making tool to assist in
identifying areas of high conservation priority. Although the first two methods still hold promise for interpolating biodiversity at
unsampled locations, Marxan was the most effective tool because it allowed us to identify areas of high conservation priority
using a combination of both discrete and continuous datasets.

EDUCATING FOR ENGAGEMENT: HIGH SCHOOL ENVIRONMENTAL SCIENCE CURRICULUM IN A DIVERSE, RURAL,
NEW MEXICO COMMUNITY
GAHL COLE, ANNA. annagc@unm.edu

In northern New Mexico’s Jemez Valley, local, state, and national interests collide in land management efforts due to its
turbulent history, rich cultural and biological diversity, and rapidly approaching urban sprawl. The small, rural community is
home to Jemez and Zia Tribes as well as vibrant Hispanic and Anglo populations who will together determine the health and
future of this unique landscape. Through a dynamic Environmental Science course at the local high school, students researched
and explored their local watershed using both scientific and traditional Indigenous learning models. Examining impacts of
ecotourism, Native and non-Native hunting, water use, and waste management, students became more engaged, informed,
and passionate citizens of their local community. High school students concluded the course by teaching a field school with
younger students. Results of the Environmental Science course showed increased understanding of ecological processes in the
region, ability to critically discuss the relationships between human populations and the local landscape, and a stronger sense
of agency and interest in engaging proactively with land management decisions. This locally focused curriculum integrating
indigenous and scientific knowledge made learning more relevant and realistic for students.

AMPHIBIAN DISEASE: CAN LANDSCAPE FEATURES OF BREEDING POOLS DISTINGUISH WETLANDS AT RISK?
GAHL, MEGAN, Aram Calhoun, and David Green. Department of Plant, Soil, and Environmental Sciences, University of Maine,
Orono, ME, USA (MG, AC), USGS, National Wildlife Health Center, Madison, WI, USA (DG), megan_gahl@umit.maine.edu

From 1999-2001 in Acadia National Park (ANP), Maine, USA, tadpole die-off events occurred in various small wetlands. Disease
events in ANP are unique in their temporal and spatial variability, diversity of pathogens (Ranavirus spp., Ichthyophonus spp.,
Perkinsus-like organism) and multiple amphibian species affected: wood frogs (Rana sylvatica), green frogs (Rana clamitans),
bullfrogs (Rana catesbeiana), and spring peepers (Pseudacris crucifer). We examined landscape attributes of 57 amphibian
breeding wetlands of varying hydrology, size, amphibian community, and disease history to determine if there were features
specific to wetlands which harbored amphibian die-off events. We developed and evaluated models using logistic regression and
model selection criterion (QAICc). High slope position was the most important predictor of amphibian disease, and was present
in all competing models. Results also indicated that sites with western aspect and those without a permanent outlet may affect
disease susceptibility, suggesting an influence from atmospheric deposition. Conservation and disease containment efforts in
ANP should be directed toward higher slope wetlands, especially isolated wetlands without outlets, such as vernal pools. While
conservation strategies directly influence ANP wetland management, the diseases and amphibian species present in ANP are
widespread and therefore conservation strategies may be instructive for monitoring and conservation efforts elsewhere.

STABLE ISOTOPE ANALYSES REVEAL AQUATIC FOOD WEB COMPLEXITY AND CONSERVATION CONCERNS AT
DIFFERENT SPATIAL SCALES
GAINES, KAREN. Department of Biology, University of New Mexico, Albuquerque, NM, USA, kgaines@unm.edu

The Bitter Lake National Wildlife Refuge in the southwestern United States includes dozens of saline sinkholes, some supporting
populations of endemic fish and macroinvertebrate species. An understanding of the food web interactions in this system may
allow refuge personnel to more effectively manage the sensitive species populations, so samples of fish, aquatic insects, snails,
amphipods, macroalgae, and macrophytes were collected from eight sinkholes for stable carbon and nitrogen isotope analysis.
Contrary to expectations, site-specific differences in carbon sources and trophic levels were observed in conspecific organisms,
suggesting that superficially similar aquatic habitat patches separated by as little as twenty meters can support communities
with significantly different food web structures. As expected, a non-native fish apparently acts as top predator in one sinkhole,
but the trophic role of an introduced marine algae in at least one sinkhole remains unresolved and is therefore also a cause for
concern. This study suggests that the scale at which food webs are investigated may determine the degree of trophic
complexity perceived in a patchy landscape, and that this complexity must be taken into account when planning conservation
activities.

FRESHWATER HABITAT CONSERVATION IN THE NORTHERN SIERRA NEVADA

GAITHER, JAMES, Paul Hardy, and Amy Upgren. The Nature Conservancy, Sacramento, CA, USA (JG), Feather River Land Trust,
Quincy, CA, USA (PH), U.S. Environmental Protection Agency, Office of Science and Technology, Washington, DC, USA (AU),
jgaither@tnc.org

In 2000, we initiated a study to provide a new coalition of land trusts with a strategic conservation vision for the northern
Sierra Nevada region of California. Though the majority of land in this region is publicly-owned, we hypothesized that
freshwater habitats were poorly represented in public ownership. Freshwater habitats including wetlands, wet meadows, and
alluvial riparian corridors are disproportionately important to biodiversity, and highly threatened by human activity. Spatial
analysis revealed that just 15% of the alluvial valley lands where such freshwater habitats occur were in public ownership;
however, habitat associations for federal- and state-listed species showed that 78% of listed species occurring in the region are
dependent upon freshwater habitats. These findings led to a strategic plan to protect freshwater habitats through the
acquisition of fee title and conservation easements. To date, the coalition has protected 26,905 acres of land in the northern
Sierra, and in so doing has increased the percentage of protected land encompassing freshwater habitats from 15% to 22%.
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This study demonstrates the application of conservation science at a local level, with limited staff and financial resources, to a
highly successful conservation initiative.

FIDELITY AND DISPERSAL IN THE POND BREEDING AMPHIBIAN AMBYSTOMA OPACUM: IMPLICATIONS FOR
SPATIAL POPULATION DYNAMICS AND CONSERVATION

GAMBLE, LLOYD, Kevin McGarigal, Bradley Compton, and Sai Ravela. Department of Natural Resources Conservation, University
of Massachusetts, Amherst, MA, USA (LG, KM, BC), Computer Science and Artificial Intelligence Laboratory, Massachusetts
Institute of Technology, Cambridge, MA, USA (SR), Igamble@forwild.umass.edu

The spatio-temporal dynamics of amphibian populations and the models that describe them are largely influenced by the
frequency of dispersal among breeding sites; however, dispersal has rarely been addressed rigorously in empirical studies. In a
7-year landscape-level investigation, we monitored breeding populations of marbled salamanders (Ambystoma opacum) among
14 wetlands in western Massachusetts to quantify dispersal rates, distances, and the degree of natal site fidelity. Upon capture
at drift fences, emerging juveniles at all ponds received cohort marks and adults were digitally photographed for individual
identification using dorsal pattern analysis. We found that 9.0% of first-time breeders and 3.6% of experienced breeders
dispersed to ponds different from their original capture ponds, representing movement distances between 50 and 1400 meters.
This dispersal frequency suggested that significant genetic differentiation would be unlikely among breeding populations in our
study area. However, returning individuals far outnumbered immigrants at all ponds, indicating that local variables (e.g.,
hydroperiod, reproductive success) were of primary importance in determining short-term population success. In addition,
several breeding ponds remained uncolonized despite their proximity to established populations, potentially indicating some
level of active habitat selection. We discuss these results and their implications for metapopulation dynamics and conservation
in pond-breeding amphibians.

ARE NATIONAL PARKS ENOUGH? THE CONSERVATION VALUE OF LIGHTLY PROTECTED MANAGEMENT AREAS IN
EAST AFRICA

GARDNER, TOBY, Tim Caro, Emily Fitzherbert, Tasila Banda, and Punit Lalbhai. School of Environmental Sciences, University of
East Anglia, Norwich, Norfolk, United Kingdom (TG, EF), Department of Wildlife, Fish and Conservation Biology, University of
California, Davis, CA, USA (TC, TB, PL), t.gardner@uea.ac.uk

Although it is widely agreed that strictly protected areas (SPAs) denoting the highest levels of restricted resource-use are the
best strategy for conserving biodiversity, the majority of land managed for conservation receives only moderate protection. In
Africa, as elsewhere, marginally protected areas are often considered to be relative conservation failures because they contain
so few charismatic large mammals, the conventional hallmark of effective conservation on the continent. To evaluate the
effectiveness of the existing protected area network it is necessary to evaluate the consequences of different conservation
management strategies for the biodiversity of multiple species groups. Here we document patterns of species richness and
community structure of five taxa (small mammals, amphibians, butterflies, birds, and trees) in three lesser protected resource
management areas of western Tanzania and compare them with a well protected national park. We show that species richness
does not decline along a gradient of decreasing conservation protection. In contrast, the community structure and species
composition of most taxa differ markedly among well and lightly protected areas. Our data reinforce the need for conservation
planners to move away from the independent management of isolated protected areas and move towards environmental
conservation at the scale of entire landscapes.

BROWNFIELDS, GREEN CITIES, AND THE FUTURE COLOR OF CONSERVATION
GAVIN, MICHAEL. School of Earth Sciences, Victoria University, Wellington, New Zealand, michael.gavin@vuw.ac.nz

Important linkages exist between urban environmental justice and biological conservation. An increasing majority of humans
live in urban areas, making these population centers valuable sources of future environmental leaders and conservation action.
Because many models of environmental behaviors relate an individual’s potential environmental action to direct experiences
with nature, more research is needed on quantity, quality, and distribution of urban green space. I review studies from the past
two decades, and present my work in Honolulu and Wellington, New Zealand, which utilizes satellite imagery, census data, and
GIS tools to analyze spatial patterns of urban green space and socioeconomics. In nearly all cases, poorer neighborhoods and
those with higher percentages of minorities have less access to green space. Because of the well-documented ecological, social,
and psychological benefits from close proximity to urban green space, widespread inequities in access concern environmental
justice activists. Inequitable urban green space can also limit participation in environmental action, making it relevant to
conservation practitioners. Fortunately, urban restoration, particularly brownfields conversion, can improve distribution and
increase overall quantities of urban green space. I highlight case studies from cities with greenways programs, which provide
more equitable access to urban green space while increasing ecological connectivity within urban ecosystems.

CONSERVATION BEYOND BORDERS: ENVIRONMENTAL ATTITUDES OF SMALL-SCALE FISHERS ALTER FAVOURABLY
THROUGH CO-MANAGEMENT ENGAGEMENT

GELCICH, STEFAN, Juan Carlos Castilla, Michel Kaiser, and Gareth Edwards-Jones. Centro de Estudios Avanzados en Ecologia y
Biodiversidad, Pontificia Universidad Catolica de Chile, Santiago, Chile (SG, JCC), School of Ocean Sciences (MK) and School of
Agriculture and Forest Science (GE), University of Wales, United Kingdom, sgelcich@bio.puc.cl

The bottom-up governance of marine resources through co-management policy frameworks is promoted as essential in the
alleviation of global mismanagement of marine fisheries. Such policies are designed to encourage changes in fishers’ practices,
but do not guarantee long-lasting positive changes in their attitudes towards the marine environment. Therefore if policy
incentives are withdrawn, fishers might revert to previous destructive behavioral patterns. We show that small-scale fishers’
attitudes towards environment and conservation issues in Chile alter favorably through participation in a marine co-
management regime which grants territorial user rights to fishers (TURFs). Attitude shifts depended upon distinct subsets of
environmental concerns. Fishers’ concerns regarding environmental and resource quality increased with the length of time they
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had been engaged in co-management. However, attitudes towards biodiversity conservation, in relation to financial
considerations, changed more slowly. Favorable attitudes towards the conservation of natural resources of commercial value
were held by fishers irrespective of the length of time of engagement. Importantly, subtidal assessments of biodiversity showed
that co-managed grounds (TURFs) are effectively more biodiverse than open-access grounds; thus, changes in attitudes appear
to promote conservation benefits. Understanding fishers’ attitude shifts, increases our ability to guide sustainable governance-
society interactions.

COST-EFFECTIVE CONSERVATION: ALLOCATING RESOURCES TO MONITORING AND MANAGEMENT FOR MARINE
RESERVES IN THE GULF OF CALIFORNIA

GERBER, LEAH, Jeffrey Weilgus, Ballantyne Ford, and Enric Sala. Arizona State University, Tempe, AZ, USA (LG, JW), Princeton
University, Princeton, NJ, USA (BF), leah.gerber@asu.edu

It is generally established in the literature on marine reserves that, from an economic standpoint, benefits will exceed costs.
What is less resolved is the probability of making the “wrong” decision regarding reserve establishment when data are limited
and uncertain. We apply a decision-theory framework to optimally allocate conservation resources between improving data on
population status and establishing a reserve for species conservation. Our objective is to maximize net economic benefits given
the constraint of a population growth rate that will permit sustainability of resources. Our approach is to explicitly consider the
benefits and costs of management decision and how management approaches should react to monitoring data. We illustrate
our decision framework using a retrospective analysis of a 7-year dataset on the leopard grouper (Mycteroperca rosacea),
along with data on costs and benefits associated with fishing, tourism, monitoring, and enforcement of reserves in the Gulf of
California, Mexico. We then show how such decisions may vary with quantity of data.

CONSERVATION OF WILD TIGERS IN TRANSBOUNDARY ASIA

GINSBERG, JOSHUA, Gosia Bryja, Jessica Forrest, Andrea Heydlauff, Eric Dinerstein, Sybille Klenzendorf, Peter Leimgruber,
Colby Loucks, Tim O’Brien, John Seidensticker, Eric Sanderson, Melissa Songer, and Eric Wikramanayake. Wildlife Conservation
Society, Bronx, NY, USA (JG, GB, JF, AH, TO, ES), World Wildlife Fund USA, Washington, DC, USA (ED, SK, CL, EW),
Conservation and Research Center, National Zoological Park, Front Royal, VA, USA (PL, MS), Biological Research Center,
National Zoological Park, Washington, DC, USA (3S), jginsberg@wcs.org

Factors that influence the persistence of large mammal populations are numerous and include large home range size, human
impact, and habitat fragmentation. Because large mammals are extremely mobile, disperse long distances, and require
relatively large areas to persist, they are particularly likely to cross international borders and thus be influenced by
transboundary management. A recent analysis of priorities for the conservation of wild tigers, Setting Priorities for Conservation
and Recovery of Wild Tigers, highlighted the importance of transboundary areas for tiger conservation. Varying political
structures and management regimes in adjacent countries may have a strong impact on the patterns of movement and
persistence of tigers in any given landscape. Here we present an analysis of how human population density and infrastructure
development affect the areas in which tigers are found, we discuss the ecological and social factors underlying the importance
of transboundary tiger populations, we review efforts to effect conservation between and among nations that share populations
of tigers, and we identify priority transboundary tiger populations and discuss the potential for their persistence.

A PATCH-BASED SPATIAL POPULATION VIABILITY ANALYSIS OF BANK SWALLOWS (RIPARIA RIPARIA) NESTING
ALONG THE SACRAMENTO RIVER, CALIFORNIA
GIRVETZ, EVAN. Department of Environmental Design, University of California, Davis, CA, USA, ehgirvetz@ucdavis.edu

Bank swallows (Riparia riparia) are a California state-listed threatened neotropical migratory songbird species that nests in
colonies on earthen banks along the Sacramento River (California). To assess the viability of this population, this paper
presents a patch-based population viability analysis (PVA) that incorporates the effect of environmental stochasticity, density
dependence, habitat loss, and spatial habitat structure. Potential habitat patches were modeled from a GIS dataset of river
bank height. These patches were input into a PVA accounting for population dynamics within patches (e.g. fecundity, juvenile
survival, adult survival, and carrying capacities) as well as dynamics between patches (occupancy and migration rates). Using
baseline parameters the PVA estimated the population to have a 5% probability of extinction within the next 50 years. Juvenile
survival was found to be a highly sensitive parameter, as was the spatial structuring of patches, but only if the between patch
movement distances of returning birds were less than 15 km. Bank revetment (i.e. habitat loss) was found have increased the
extinction probability from 1% to 5%. The results of this research gives continued support for this species being a California
listed threatened species, and point to removal of bank revetment as a management action that could increase the viability of
this population.

COMMUNITY CONSERVATION AGREEMENTS FOR SEA TURTLE NESTING BEACH PROTECTION
GJERTSEN, HEIDI and Richard Rice. Southwest Fisheries Science Center, La Jolla, CA, USA (HJ), Center for Applied Biodiversity
Science, Conservation International, Washington, DC, USA (RR), Heidi.Gjertsen@noaa.gov

Pacific leatherbacks are the most endangered sea turtle and only a dozen major nesting beaches remain. As many of the
communities near these nesting beaches struggle to meet their basic needs, the economic sacrifice required to protect turtles
can undermine the acceptance and sustainability of conservation unless these efforts are accompanied by tangible community
benefits. A long-term community conservation agreement (CCA) is one option for addressing this issue. A CCA delivers a well-
defined package of annual benefits to local communities in exchange for concrete verifiable community commitments to
conservation. We estimated the current annual costs of beach protection activities in several sites. Household surveys were
conducted in 2005 in a village adjacent to the largest remaining leatherback nesting beach in the Pacific (Jamursba Medi) to
gain insight into socioeconomic conditions and community incentives for conservation. The surveys revealed that education is
the top priority for villagers and that subsidizing these costs in exchange for the communitys provision of conservation services
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would add relatively little to current project costs. Our data suggest that covering long-term recurrent costs (including
community benefits) is possible and affordable, particularly through the creation of trust funds. Trust funds would enable
conservationists to make yearly agreements with communities as far into the future as is necessary to achieve long-term
conservation.

FROM DEPENSATION TO COMPENSATION: PROCESSES THAT DRIVE THE RECOVERY OF A DEPLETED POPULATION
GLAZER, ROBERT, Delgado Gabriel, Lonny Anderson, Bertelsen Rodney, and David Hawtof. Florida Fish and Wildlife
Conservation Commission, Marathon (RG, DG, BR), and Long Key (LA), FL, USA, bob.glazer@myfwc.com

The recovery of a depleted population depends to a great extent on the interactions between life history strategies and
ecological processes. Using data from a 10-year study, we show the processes that affected how a population of queen conch
(Strombus gigas) recovered in the Florida Keys archipelago. We describe the progression of the recovery from its initial stages
where it was at critically low densities and was dominated by depensatory processes resulting in limited reproductive
encounters. As the population density increased, the proportion of the population engaged in reproductive encounters also
increased; however, the area occupied by the population remained relatively constant. In 1999, when the maximum density
was achieved (approximately 750 conch per ha), compensatory processes predominated and the area occupied by the
population expanded rapidly with a concurrent and significant shift of the population into less-favorable habitat. These
processes help to explain recovery of endangered species and may provide guidance to managers on how best to design
protected areas.

A DECISION SUPPORT SYSTEM FOR REGIONAL MARINE PROTECTED AREA PLANNING IN CALIFORNIA
GLEASON, MARY, Will McClintock, Paulo Serpa, Chris Ball, Bob Sherwood, and Brad Pfefferle. The Nature Conservancy, San
Francisco, CA, USA (MG), Marine Science Institute, University of California, Santa Barbara, CA, USA (WM), California
Department of Fish and Game, Monterey, CA, USA (PS, CB), IM Systems Group, Inc., Beavercreek, OH, USA (BS, BP),
mgleason@tnc.org

Marine protected area planning efforts typically require a variety of data and decision support tools useful to a wide array of
stakeholders with varying technical skills. In California, the Marine Life Protection Act (MLPA) calls for the establishment of a
managed network of marine protected areas (MPAs) for the state of California with the primary goal of ecosystem protection.
The MLPA Initiative, a public-private collaboration, organized a regional stakeholder group and a Science Advisory Team (SAT)
to develop and evaluate alternative MPA network designs for the Central Coast region. We describe the key data inputs,
decision support tools, and analyses used by the stakeholders and SAT in the planning process. The decision support system
included a geodatabase and Web-accessible mapping and decision support tools to support marine gap analysis and the
evaluation of alternative designs based on habitat representation and other MLPA goals. Lessons learned during the Central
Coast pilot project will guide refinement of the tools and approaches to stakeholder-driven regional MPA planning. As California
will be the first state in the United States to implement a managed network of MPAs, our decision support system may serve as
a model for similar efforts in other state or federal processes.

A STITCH IN TIME SAVES NINE: AN EFFECTIVE NOVEL APPROACH FOR PROACTIVELY IDENTIFYING HARMFUL
“SLEEPER WEEDS"”
GLUESENKAMP, DANIEL. Audubon Canyon Ranch, Glen Ellen, CA, USA, gluesenkamp@egret.org

In a world without borders, early detection of harmful invasive plants is essential. Treating incipient weed populations before
they become intractable reduces treatment cost and protects sensitive natural systems. While ecologists have developed
numerous approaches to predict invasibility (e.g. life history modeling, climate matching), these methods require expertise and
resources unavailable to land managers. We urgently need methodologies that bridge the gap between laboratory and field,
and apply invasion science to the pragmatic identification of sleeper weeds. I present a new method for identifying sleeper
weeds that uses a well-supported principle: the best predictor of whether a plant will become invasive is whether it has invaded
elsewhere. My technique successfully analyzes aggregate data derived from worldwide invasive plant lists (readily available off
the internet), correlating taxon-specific citation rankings with easily obtained local incidence values. Application of this
technique to a regional flora successfully flagged most of the species previously identified as “red alerts” by exhaustive expert
review, and flagged several additional taxa overlooked by the more resource-intensive technique. These results validate a key
theory in invasion biology. This approach offers a powerful method for any land manager with access to the internet to identify
the sparsely-abundant introduced plant taxa that are likely to become tomorrow’s widespread harmful invaders.

PATTERNS OF GENETIC RELATEDNESS IN A POACHED POPULATION OF AFRICAN ELEPHANTS (LOXODONTA
AFRICANA)
Gobush, Kathleen Schuyler and Samuel Wasser. Department of Biology, University of Washington, Seattle, WA, USA

Widespread poaching in the 1980s potentially altered the demographic structure of matrilineal elephant groups in many
populations by decreasing the number of old, adult female kin. Using non-invasive genetic and observational techniques, we
examined the patterns of genetic relatedness and group cohesiveness among adult female elephants in a heavily poached
population to detect the demographic signature of such a disturbance. We observed intra-group cohesiveness and inter-group
associations and collected dung samples from over 85 elephant family groups over a 25-month period in Mikumi National Park,
Tanzania. Fecal microsatellite DNA analysis was used to determine degree of relatedness among adult females within groups.
Cohesiveness and relatedness within groups differed greatly. Some groups maintained a consistent membership of only close
relatives, while others consisted of only non-relatives. Some groups also displayed a more fluid composition, with adult females
changing adult female partners frequently. These findings differ from what has been described about African elephant social
structure by other researchers focused on more protected populations, and may have implications for adult female elephant
reproductive output, stress physiology and competitive behavior.
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DO SMALL MAMMAL PEST SPECIES IMPACTS INCREASE ON FARMS WHEN ADJOINING LANDS ARE CONVERTED TO
HABITAT?

GOLET, GREGORY and John Hunt. The Nature Conservancy, Chico, CA, USA (GG), California State University, Chico, CA, USA
(JH), ggolet@tnc.org

Previous research has demonstrated that horticultural restoration of floodplain lands on the Sacramento River is successful in
providing breeding and / or foraging habitat for special-status fish, bird, bat, and insect species. Yet there is concern among
local landowners that restoration sites are causing increased pest species impacts on farmers that adjoin these sites. We
investigated this by conducting studies of small mammal distribution and abundance at four habitat types (agricultural, young
restoration, older restoration, and remnant riparian) distributed over 73 miles on the middle Sacramento River. Three sampling
methods were used: live trapping, visual surveys, and analyses of barn owl pellets collected from nest boxes. Preliminary
results suggest that small mammals are highly responsive to local habitat conditions with different species showing peak
abundances in different habitat types. Although certain orchard pests (voles, gophers, ground squirrels) had high abundances
in young restoration sites, they rapidly declined as the sites matured. In fact, older restoration sites and remnant habitats
typically had far fewer small mammal pests present than did orchards. One concern, from a biodiversity standpoint, was the
increase in exotic black rates (a songbird nest predator) that was observed as the restoration sites matured.

THE LAST OF THE TRANSBOUNDARY WILD AREAS: OPPORTUNITIES FOR CONSERVATION AND INTERNATIONAL
COOPERATION

GOMEZ, ANDRES, Kevin Olival, Malanding Jaiteh, and Marc Levy. Department of Ecology, Evolution and Environmental Biology,
Columbia University, New York, NY, USA (AG, KO), Center for International Earth Science Information Network, Columbia
University, Palisades, NY, USA (MJ), ag2112@columbia.edu

Transboundary approaches are critical for conservation planning as they allow natural ecosystem rather than arbitrarily drawn
political boundaries to be considered. Although the large scale of human disturbance of the Earth’s ecosystems has left few
large and undisturbed areas remaining, conservation of these last “wild” places may in some cases be the only and / or most
cost-effective conservation strategy. We conducted a global GIS analysis to find the last large and undisturbed transboundary
areas using a map of human influence developed by Sanderson et al. (2002); we analyzed the level of inclusion of these areas
and the level of representation of their biomes in protected area (PA) networks. We identified 104 transboundary wild areas
involving 61 countries. At least 6 areas contain high plant and vertebrate diversity. Most areas are deserts and moist broadleaf
forests. A high fraction of these areas are virtually unprotected; further, 4 of their biomes are critically under-represented in PA
networks. We propose that the wild areas identified here can be used to select sites for future PAs. Inclusion of these areas in
PA networks can serve the dual purpose of achieving effective conservation and providing opportunities for international
cooperation.

MODELING HABITAT CHARACTERISTICS OF NORTH ATLANTIC RIGHT WHALES (EUBALAENA GLACIALIS) IN THE
GULF OF MAINE

GOOD, CAROLINE, Timothy Cole, Patrick Halpin, Andrew Read, Ben Best, Peter Duley, Brenda Rone, and Misty Niemeyer.
Nicholas School of the Environment, Duke University, Beaufort, NC, USA (CG, PH, AR, BB), NOAA/NMFS Fisheries Science
Center, Woods Hole, MA, USA (TC, PD, BR, MN), cpg2@duke.edu

Despite decades of protection, the endangered North Atlantic right whale has failed to recover due in large part to collisions
with ships and entanglement in fishing gear. As part of a broad effort to reduce anthropogenic threats to large whales, we
investigated the relationship between the distribution of right whales and the physical conditions in the Gulf of Maine. The
National Marine Fisheries Service conducted year-round, standardized aerial surveys in the Gulf of Maine between 2002 and
2005. Sightings from these surveys were coupled with static and satellite-derived physical variables to identify quantitative
relationships between the distribution of right whales and physical habitat characteristics. Our preliminary analysis, using
spatially explicit techniques, indicates that several habitat variables are significantly correlated with right whale distribution.
These include depth, distance to shore and sea surface temperature. Understanding how the physical environment influences
the distribution of right whales will help to assess the usefulness of existing time / area management programs designed to
reduce the co-occurrence of whales and potentially hazardous fishing gear. This study will provide resource managers with a
more complete profile of right whale habitat usage and aid in selecting optimal management measures.

INCORPORATING CATASTROPHIC RISK ASSESSMENTS INTO RECOVERY PLANNING FOR PACIFIC SALMONIDS
GOOD, THOMAS, Jeremy Davies, and Mary Ruckelshuas. National Marine Fisheries Service, Northwest Fisheries Science Center,
Seattle, WA, USA, tom.good@noaa.gov

Catastrophic die-offs are not commonly incorporated into endangered species recovery planning. Natural (e.g. landslides,
floods) and anthropogenic (e.g. toxic leaks and spills) catastrophes pose a challenge for listed Pacific salmonid ESUs
(evolutionarily significant units) recovering from precariously low population levels. To spread risks among Puget Sound
Chinook salmon populations, recovery scenarios recommended for ESU-wide viability require at least 2 viable populations of
historical life-history types in 5 geographic regions. We examined these viability recommendations for 22 populations of the
threatened Puget Sound Chinook salmon ESU by overlaying geospatial information about catastrophic risks on Chinook salmon
distribution in Puget Sound watersheds. We categorized relative catastrophic risks among populations, analyzed similarities in
risk scores among regions, and compared risk distributions of population groups selected using recovery scenario
recommendations with those of randomly selected population groups. Risks from individual catastrophes varied among
populations, but overall risk from catastrophes was similar within regions; thus, recovery scenarios had lower risk than random
scenarios. Recovery planning can promote viability of Pacific salmonid ESUs across the landscape by incorporating catastrophic
risk assessments, thus identifying the spatial and life-history diversity critical for populations to respond to environmental
change or rescue severely depleted or extirpated populations.
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DOES EXCLUDING CATTLE FROM RIPARIAN AREAS IMPROVE BIRD RICHNESS AND ABUNDANCE? AN
EXPERIMENTAL TEST

GRAY, ELIZABETH, Jim Evans, and Larry Serpa. The Nature Conservancy, Seattle, WA (EG, JE) and San Francisco, CA (LS),
USA, egray@tnc.org

Worldwide, riparian habitat is being lost at an alarming rate. In California, 90% of all riparian woodlands have been degraded,
due in part to inappropriate livestock grazing. One common solution to overgrazing is to exclude cattle from riparian areas.
However, this can be exceptionally expensive and can promote invasives. An alternative is to allow cattle access to streams
during designated times of the year. No consensus exists as to which method is most effective because few if any studies
directly compare these two approaches on the same system. To address this, we experimentally compared the effects of total
exclusion vs. seasonal usage on sycamore and cottonwood-willow riparian forests of California’s Central Valley foothills. Over
7000 breeding season observations of 94 avian species revealed that native species richness and density was generally greater
in year-round exclosure sites compared to sites where winter grazing was permitted. One exception was the richness and
density of ground nesters, which declined in both treatments over time. In 2005, climatic fluctuations led to a decline in overall
native species abundance, with most species declining more sharply in seasonal exclosures. Overall trends suggest that year-
round livestock exclusion is more favorable to avian populations than seasonal exclusion.

CONSERVATION OF FISH AND WILDLIFE THROUGH THE FARM BILL
GRAY, RANDALL. United States Department of Agriculture, Natural Resources Conservation Service, Washington, DC, USA,
randall.gray@wdc.usda.gov

Congress authorized $17 billion dollars for private lands conservation through the 2002 Farm Bill. This unprecedented amount
of funds for conservation on private lands is important because approximately 70 per cent of the land base within the United
States is privately owned. Hence the conservation of biological diversity must include private lands. Prior to 1985 the Farm Bill
focused on agricultural subsidies and price supports but during the last 20 years there has been an increasing recognition that
conservation programs for private lands must be included. This has been exhibited by the growing nhumber of conservation
programs and increased funding during hte last four Farm Bills. Presently the Farm Bill includes restoration, enhancement, and
easement programs that affect mover 30 million acres. This presentation will discuss the evolution of farm bill conservation
programs, provide a synopsis of each program, discuss how priorities are assigned to dispersal of funds, and summarize
program accomplishes. In addition, the importance of better understanding the effects of Farm Bill program on environmental
resources and efforts underway to accomplish this will be discussed.

INTACT NATURAL HABITAT PROTECTS VINEYARDS FROM LETHAL PIERCE’S DISEASE IN NAPA, CALIFORNIA
GREENLEAF, SARAH and Kendra Baumgartner. Department of Plant Pathology, University of California, Davis, CA, USA,
sgreenleaf@ucdavis.edu

Research on vectored crop diseases has focused on the disease triangle, which is limited to three species and the interactions
among them: the crop plant, pathogen, and vector. Failing to consider the ecosystem and landscape context can lead to
ineffective management practices. For example, in northern California, Pierce’s disease of grapevines, which has caused
substantial economic damage, is vectored by a native insect. Anecdotal reports reflect the belief that Pierce’s disease occurs
primarily near riparian habitat; consequently, growers are extirpating riparian vegetation and applying pesticides to riparian
corridors, despite no evidence that these practices reduce disease incidence. We present a conceptual model of how the
components of a mixed agricultural and wild landscape interact to affect disease incidence. We also present results from our
landscape scale investigation of the spatial distribution of Pierce’s disease. We found no Pierce’s disease in vineyards that
situated in a landscape dominated by natural habitat. However, when vineyards were in a landscape dominated by both
agricultural and urban habitats, Pierce’s disease occurred; furthermore, in this landscape context, disease was most likely to
occur in vineyards adjacent to riparian habitat. These results suggest that where large areas of natural habitat remain intact,
vineyards are protected from disease, but when natural habitat becomes sufficiently reduced and fragmented, Pierce’s disease
increases.

HOW ARE WE SAVING SPECIES IN THE 21ST CENTURY?
GROOM, MARTHA, Margaret Kinnaird, and Kent Redford. University of Washington, Seattle, WA, USA (MG), Wildlife
Conservation Society, Bronx, NY, USA (MK, KR), groom@u.washington.edu

For more than a decade, conservationists have been grappling with how to prioritize their conservation efforts. Although
preventing species extinction is one of the foremost goals of any conservation organization, species conservation per se has
been de-emphasized over time. Recognizing that preserving species is a central goal of conservation, we explore the variety of
approaches conservation organizations have used for setting priorities for species conservation. Our review includes an
overview of species conservation priority setting as background to providing an overview of current activities in this arena. Our
analysis also focuses on how species conservation approaches are put into practice, and on the range of outcomes desired. In
particular, we focus on a relatively unexplored question: what precisely about species do we wish to conserve? For example,
the goal may be ensuring that a population persists globally, or more specifically within a protected area, or we might seek to
conserve species such that populations fulfill their ecological role within a community. Our hope is to start a new conversation
regarding priorities in species conservation, and to explore multiple avenues by which we can collectively move forward to
achieve our goals in this century.

ECOSYSTEM-LEVEL CONSEQUENCES OF SPARTINA INVASION IN WEST COAST ESTUARIES

GROSHOLZ, EDWIN, Lisa Levin, Carlos Neira, and A.C. Tyler. Department of Environmental Science and Policy, University of
California, Davis, CA, USA (EG), Scripps Institution of Oceanography, La Jolla, CA, USA (LL, CN), Department of Biological
Sciences, Rochester Institute of Technology, Rochester, NY, USA (ACT), tedgrosholz@ucdavis.edu

The eastern cordgrass Spartina alterniflora has been introduced in several estuaries in the western North America resulting in
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significant impacts on native communities in California and Washington. We have documented the impacts of Spartina
alterniflora and its hybrids in at several levels including changes in physical processes such as light transmission, water flow
and sediment deposition as well as changes in organismal diversity and function. We documented increases total organic
matter, chl a, silt / clay fraction, soil temperature, and porewater sulfide and ammonium. Spartina invasion has generally
resulted in greater above and belowground storage of C and N relative to open mudflat of native plants. Using manipulative
exclosure / enclosure experiments and addition of inorganic nutrients and stable isotope tracers, we documented substantial
changes in community structure and ecosystem function following Spartina invasion. Native species diversity in mature stands
of Spartina were strongly reduced, while several introduced species became more abundant in invaded areas. Spartina invasion
also produced a dramatic shift in food web structure from a largely microalgal-based system dominated by surface feeders to a
largely detrital-based system dominated by subsurface feeders. We discuss the consequences of these changes for higher
trophic levels including geese and shorebirds.

IMPROVING CONSERVATION PLANNING IN PERU AND BOLIVIA THROUGH THE APPLICATION OF NEW TOOLS AND
DATA

GROSSMAN, DENNIS, Pat Comer, Patrick Crist, Pilar Hernandez, Carmen Josse, Martin Timana, Jennifer Swenson, and Bruce
Young. NatureServe, Arlington, VA, USA, dgrossman@natureserve.org

Regional analyses are critical for identifying sites needing conservation action, but these studies are often hampered by the lack
of data and data standards, and the inability to access existing data. Working with local partners, we have applied new tools to
fill data gaps and provide new analyses of conservation priorities on the east slope of the Andes and adjacent lowlands in Peru
and Bolivia. Using a new classification system for ecological systems of South America, we used remotely sensed data and
ground-truthing to create a standardized and accuracy-assessed map for this region. To identify centers of endemism, we
modeled the distributions of over 500 endemic bird, mammal, amphibian, and plant taxa. The species distribution models used
locality data (developed collaboratively with local and international natural history museums) and geographic information on
climate, land cover, and elevation. All this biological and ecological information was integrated into NatureServe Vista, a
recently-developed decision support tool, to identify conservation priorities and assess the effectiveness of the current
protected area network.

DO ARTIFICIALLY INCUBATED TUATARA (REPTILIA) SURVIVE AND GROW AS WELL AS THOSE INCUBATED
NATURALLY?

GRUBER, MONICA, Shirley Pledger, Susan Keall, Charles Daugherty, and Nicola Nelson. School of Biological Sciences (MG, SK,
CD, NN) and School of Mathematics, Statistics and Computer Science (SP), Victoria University of Wellington, Wellington, New
Zealand, grubermoni@student.vuw.ac.nz

Artificial incubation of eggs is an important tool for conservation of reptiles. The method is used for obtaining individuals of a
rare species that are not easily sourced directly from wild populations, for example, due to the threat of harvesting adults on
population viability. Artificially incubated young are used to start new populations of tuatara (Sphenodon spp.), rare endemic
reptiles of New Zealand. We investigate survival and growth of artificially incubated juvenile tuatara compared to those
incubated in natural nests up to five years post-hatching using a generalised linear model. Larger juveniles were more likely to
survive. Survival from hatching to five years of artificially incubated juveniles (77 for males, n = 112; 73 for females, n = 179)
was intermediate between survival of naturally incubated males (91, n = 86) and lower survival of naturally incubated females
(66, n = 50). Artificial incubation of tuatara allows sex ratios to be manipulated as a result of temperature-dependent sex
determination, and hatching success is double that found in nature. The low survival of naturally incubated females and the
effect of global warming on increasing the proportion of male hatchlings may mean artificial incubation will play an important
role in supporting natural population viability for tuatara in the future.

MARINE CONSERVATION IN LATIN AMERICA: A REVIEW OF MARINE PROTECTED AREAS
GUARDERAS, PAULINA. Zoology Department, Oregon State University, Corvallis, OR, USA, guardera@science.oregonstate.edu

In Latin America, where the deterioration of coastal ecosystems and the exploitation pressure for marine resources are
increasing dramatically, the establishment of marine protected areas (MPA) seems to be a promising management tool to
ameliorate the degradation of marine ecosystems. My goal was to analyze the current situation of marine conservation in this
region of the world by reviewing, in existing databases, the number of marine protected areas (MPA). I found 1016 MPAs in
Latin America, covering an area of 523,621 km2, which makes up 24 of the global marine sites protected and 28 of the global
marine area protected; 59 marine reserves (areas set aside from extractive activities) were identified in this region of the
world, encompassing an area of 9663 km2. The majority (61) of MPAs have been established in the Caribbean region, but the
major representation (58) of the area protected is found in South America. The west coast of Latin America is less represented
in terms of number of MPAs. Although the number of protected areas is not a measure of marine conservation effectiveness,
the commitment of biodiversity conservation represented by the number of MPAs established in Latin American countries is
remarkable.

SOCIO-ECONOMIC MONITORING OF THE CHANNEL ISLANDS NATIONAL MARINE SANCTUARY RESERVES AND THE
LOCAL CALIFORNIA SPINY LOBSTER FISHERY

GUENTHER, CARLA, Darren Hardy, Chris Miller, and Hunter Lenihan. Donald Bren School of Environmental Science and
Management, University of California, Santa Barbara, CA, USA, cguenther@bren.ucsb.edu

The recent establishment of the Channel Islands National Marine Sanctuary Reserves in 2003 requires managers to monitor and
report on the social and ecological impacts. However, there is much debate regarding the fundamentals of reserve monitoring
design. The extent to which social and ecological impacts should be considered, the quality of baseline data, and the selection
of measured variables to foster adaptive learning are some issues that raise the most concern. In this study we use a
Before-After Control Impact Study design to assess the socioeconomic impacts of marine reserves on the California spiny
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lobster (Panulirus interruptus) fishery of the Channel Islands and the Santa Barbara coast. We first constructed a database of
California Department of Fish and Game lobster logbook data and commercial landings receipts from the 1998-1999 to the
2004-2005 lobster seasons to query for before-and-after geographic, individual and group trends in production, earnings, and
effort. We then interviewed local trappers to define causal factors for the observed trends. The database, interview process,
and reports from this study will be used in an adaptive manner to better inform California lobster fishery management
decisions and reserve design. In addition, this study provides an example of a marine reserve monitoring methodology that can
be tested for other fisheries within the CINMS Reserves.

A DEEP-SEA CORAL CONSERVATION STRATEGY: USING GIS TO MAP CORAL DISTRIBUTION, HUMAN THREATS, AND
MODEL PREDICTIVE CORAL HABITATS IN UNITED STATES WATERS
Guinotte, John, LANCE MORGAN, and Fan Tsao. Marine Conservation Biology Institute, Bellevue, WA, USA, lance@mcbi.org

The distribution and physiology of deep-sea corals is poorly understood by the scientific community and the ecosystems they
form are arguably an under-appreciated component of marine biodiversity. Deep-sea coral ecosystems are home to a host of
diverse communities, provide ancient archives of global climate change, and provide habitat for numerous marine organisms,
including important commercial fish species. Deep-sea corals have untold value to the pharmaceutical industry, but
fundamental questions addressing their basic biology and importance to fish remain unanswered. In order to develop a
conservation strategy for these habitats, MCBI created a GIS database of deep-sea corals in United States waters and mapped
their distribution in conjunction with potentially threatening human activities (e.g. bottom trawl fisheries, oil and gas
exploration, etc.). Findings reveal deep-sea corals are widely distributed in United States waters, but cluster in specific areas
along the continental shelf break. Bottom trawl fisheries threaten deep-sea coral ecosystems in many regions and current
management strategies, focused primarily on fisheries, do little to protect these complex benthic habitats. Predictive habitat
modeling using the KGS mapper application was used to identify areas likely to harbor deep-sea coral ecosystems in United
States waters. Modeling results will be beneficial to future exploratory cruises and will aid in understanding the importance of
environmental variables to deep-sea coral survival.

HUMAN-ELEPHANT CONFLICT AROUND MIKUMI NATIONAL PARK, TANZANIA
GUNN, JODY, Dawn Hawkins, Fredrick Mofulu, and Guy Norton. Environmental Sciences Research Centre, Anglia Ruskin
University, Cambridge, United Kingdom (JG, DH, GN), Tanzania National Parks, Arusha, Tanzania (FM), j.gunn@anglia.ac.uk

Crop production is the principal economic activity in the local communities surrounding Mikumi National Park (MINAPA),
Tanzania. Wildlife predation upon these crops is thought to be a key constraint on income generation. This project made the
first quantitative assessment of this problem, with a focus on Human-Elephant Conflict (HEC). Five villages bordering MINAPA
were selected, and within each village representatives recorded data on the frequency, distribution and severity of crop-raiding
for one year, using forms based on the data collection protocol of IUCN’s HEC Taskforce. HEC was documented in all five
villages throughout the study year. Both spatial and temporal variation in crop raiding were evident, and are potentially related
to rainfall patterns, food and water resources, distance of villages from the park boundary, boundary-village interface type, and
elephant density and movement patterns. This study has documented the existence of HEC around MINAPA and has
demonstrated that local communities and MINAPA are willing and able to collaborate to monitor this problem. However, a multi-
year study is needed to allow a full assessment of the temporal and spatial patterns suggested by this study. Only then can an
assessment of causal factors be made, allowing effective mitigation measures to take place.

THE SPATIAL STRUCTURE OF FOREST SONGBIRD REPRODUCTIVE ACTIVITY IN A MANAGED FOREST LANDSCAPE
GUNN, JOHN, Marc-Andre Villard, and Jeff Bowman. Round River Ecology, Hebron, ME, USA (JG), Departement de Biologie,
Universite de Moncton, NB, Canada (MV), Wildlife Research and Development Section, Ontario Ministry of Natural Resources,
Peterborough, ON, Canada (JB), john@roundriverecology.com

In the northern hardwood forest of New Brunswick, Canada, industrial forest management alters both within-stand vegetation
and landscape structure, which in turn may affect ecological process such as forest songbird reproductive success. We
predicted that spatial structure in songbird reproductive activity would be more likely as forest management created a patchy
environment. We used a systematic and spatially-explicit study design to determine whether spatial structure was present in
forest songbird reproductive activity on three study grids (218-306 ha) of varying silvicultural intensity. Depending on the bird
species and the study grid, reproductive activity was spatially autocorrelated over distances of up to 804 m. As silvicultural
intensity increased, spatial structure in reproductive activity was more likely. Our results demonstrate that studies must be
carefully designed to detect and, when present, integrate spatial dependence in point samples of bird reproductive activity.

GEOGRAPHIC PATTERNS OF INTROGRESSIVE HYBRIDIZATION BETWEEN INTRODUCED RAINBOW TROUT AND
NATIVE YELLOWSTONE CUTTHROAT TROUT

GUNNELL, KELLY, Margaret Ptacek, and Ernest Keeley. Department of Biological Sciences, Clemson University, Clemson, SC,
USA (KG, MP), Department of Biological Sciences, Idaho State University, Pocatello, ID, USA (EK), kgunnel@clemson.edu

Genetic extinction of native species as a result of introgressive hybridization with introduced species threatens many salmonid
fish populations in the western United States. This is a particularly important concern for the Yellowstone cutthroat trout
(Oncoryhnchus clarki bouvieri), whose numbers have declined dramatically in both abundance and distribution as a result of
introgression with introduced rainbow trout (O. mykiss). We sampled over 1200 trout from the South Fork of the Snake River
(SFSR) watershed in southeastern Idaho. We measured the extent of the introgression of rainbow trout (RBT) genes into native
gene pools of Yellowstone cutthroat trout (YCT) by using nine species-specific co-dominant markers. We also used
mitochondrial DNA (mtDNA) haplotypes to determine the directionality of the hybridization. We found low levels of RBT
introgression into YCT gene pools, with the majority of hybrids occurring in main-stem sections of the SFSR and in lower
elevational reaches of certain tributaries. RBT introgression appears to be influenced by dispersal distance from sites of
stocking origin and the degree of tributary flow / access to the main-stem river. These results have important management
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implications for the preservation of the Yellowstone cutthroat trout and similarly threatened native fishes.

GENETIC STRUCTURE IN THE DESERT TORTOISE: CONSERVATION IMPLICATIONS
Hagerty, Bridgette and C. RICHARD TRACY. Ecology, Evolution, and Conservation Biology, University of Nevada, Reno, NV, USA,
dtracy@biodiversity.unr.edu

The ability to manage and conserve populations effectively requires historical and present information about population
structure and dynamics. Genetics can be used (a) to identify natural structure within and among populations, (b) to determine
the historic migration among populations, and (c) to evaluate the extent to which conservation strategies are sufficient to
maintain ecological processes. The desert tortoise (Gopherus agassizii) is a long-lived, wide-ranging, rare, and elusive species
of the Mojave Desert of the southwestern United States. Population characteristics of the desert tortoise make it an ideal
species for inferring population processes from genetic data. We have used genotype data from highly variable genetic markers
(i.e. microsatellites) to assess historical gene flow and current migration rates among populations across the range of the
Mojave Desert tortoise. Our analyses correct several original preconceptions about structure within the range of this species,
and they provide a new basis for conservation decisions. These analyses demonstrate the natural differences among genetic
units and suggest areas in which gene flow was common or rare. The results of our study, thus, have important implications for
the conservation this rare and cryptic species.

MODELING THE LANDSCAPE NICHE CHARACTERISTICS OF THE RED DIAMOND RATTLESNAKE (CROTALUS RUBER):
IMPLICATIONS FOR CONSERVATION PLANNING

HALAMA, KENNETH, Adam Malisch, Michael Aspell, John Rotenberry, and Michael Allen. Department of Biology, University of
California, Riverside, CA, USA, kjhalama@ucr.edu

We model landscape-level niche parameters of the red diamond rattlesnake (Crotalus ruber), a California Species of Special
Concern, in western Riverside County, California. Using current and historical records, we map known locations of rattlesnakes
into a Geographical Information System (GIS). To quantify variation in environmental parameters thought to influence the
species’ distribution we utilize satellite imagery to describe variation in land cover and addition layers that describe variation in
several abiotic parameters. We use a modification of the Mahalanobis D2 statistic to develop a multivariate model that
describes combinations of environmental variables associated with the limits to distribution of the snake at the landscape level,
and use that model to develop a regional map identifying areas that share the same configuration of variables as those points
known to be occupied. We then assess the level of protection provided by future conservation planning efforts to potentially
suitable snake habitat relative to efforts currently in effect. A proposed Habitat Conservation Plan for Western Riverside County
expands the area of potentially suitable rattlesnake habitat protected from approximately 40,800 hectares to approximately
143,800 hectares, a 3.5-fold increase. However, approximately 110,400 hectares of potentially suitable habitat remains
unprotected and threatened by development.

EVALUATING RESTORATION TRAJECTORIES USING SIMILARITY INDICES: DAM MITIGATION IN THE PACIFIC
NORTHWEST, USA

HALLETT, JAMES, Margaret O'Connell, and Ray Entz. Biology Department, Eastern Washington University, Cheney, WA, USA (JH,
MO), Natural Resources Department, Kalispel Tribe of Indians, Usk, WA, USA (RE), jhallett@ewu.edu

Assessment of the effectiveness of ecological restoration is a difficult problem because temporal monitoring data are usually
limited by cost. New unbiased estimators of compositional similarity may be useful because they incorporate both relative
abundance and unseen shared species. We applied this approach to monitoring data for a dam mitigation project in Washington
and Idaho. We chose 12 sites to represent reference conditions for 5 habitats (deciduous forest, floodplain meadow, cattail
marsh, shrub, and sedge) and 21 treatment sites, matched to reference sites, to monitor effects of restoration activities (e.g.,
plantings and weed control). Vegetation and terrestrial vertebrates were surveyed at reference sites for 3 years to evaluate
annual variation in community composition. Treatment sites are monitored at 3-year intervals. Avian survey data from
2002-2005 illustrate an issue resolved by the new estimators. From a total of 125 bird species, 26 were observed < 10 times,
whereas the most common species was observed 1244 times. Interyear similarities for reference sites averaged 84% (SD =
8%), whereas similarity of treatment sites to matched reference sites averaged 63% (SD = 13%) with the Chao-Jaccard index.
Classic Jaccard estimates were typically 25-30% lower. Our combined data suggest that temporal changes due to restoration
may be detected by comparing compositional similarity of treated and reference sites as determined by the new estimators.

GLOBAL THREAT ANALYSIS AND IMPACTS ON MARINE ECOSYSTEMS

HALPERN, BENJAMIN, Kimberly Selkoe, Mark Spalding, Shaun Walbridge, Caterina DAgrosa, Fiorenza Micheli, Carrie Kappel,
and Hunter Lenihan. National Center for Ecological Analysis and Synthesis, Santa Barbara, CA, USA (BH, KS, SW, CK), The
Nature Conservancy, Arlington, VA, USA (MS), Wildlife Conservation Society, Bronx, NY, USA (CD), Hopkins Marine Station,
Pacific Grove, CA, USA (FM), Bren School of Environmental Science and Management, University of California, Santa Barbara,
CA, USA (HL), halpern@nceas.ucsb.edu

In the last decade a variety of models have been developed to help guide limited conservation time and money to terrestrial
habitats and species deemed most important or critically in need of protection. In most of these cases, understanding and
evaluating threats has been critical for deciding conservation priority and determining best conservation actions. Such priority-
setting efforts have only just begun on a global scale for marine systems, and there has yet to be a comprehensive and global
threat analysis for marine systems. We developed a transparent, repeatable and modifiable method for explicitly describing and
documenting how and why different threats affect marine ecosystems that can be applied at any spatial scale. Using literature
and expert surveys, we quantified the impact of 38 different land and sea-based threats to 23 marine ecosystems and then
mapped these threats and impacts globally. Almost no area of the ocean is unaffected by human activities, and a majority of
the oceans are heavily impacted, although the extent and magnitude of effect varies by ecosystem type. These results have
broad implications for global conservation and prioritization efforts.
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QUANTIFYING SEABIRD-FISHERIES OVERLAP AND IMPLICATIONS FOR POPULATION-LEVEL BYCATCH RISK
HAMEL, NATHALIE and Julia Parrish. School of Aquatic and Fisheries Sciences, University of Washington, Seattle, WA, USA

Bycatch, or incidental take during fishing, is cited as a significant threat to seabirds worldwide. Although bycatch rates are
often documented, population-level impacts are rarely estimated. As a first step to estimating potential bycatch risk, we
describe the spatio-temporal overlap between common murres (Uria aalge) from a single population and gillnet fisheries in the
Pacific Northwest (USA), where murres constitute 75% of the seabird bycatch. In 1999-2001, 48 murres were radio-tagged on
Tatoosh Island, the closest colony to the fisheries. Tracking occurred during post-breeding dispersal, when the fisheries were
open. We used multi-strata models for live recaptures in Program MARK to estimate movement probabilities to areas varying in
fishing pressure. The best model, chosen with AIC, estimates that 70% of murres traveled through and settled in active fishing
areas. These areas were open 137 + 1 SE days annually during the same period. The remaining 30% dispersed to closed
fishing areas. The overlap with fisheries suggests that 2450 murres from Tatoosh Island, representing 8% of the Washington
state population, are potentially at risk of bycatch. We will derive an index of bycatch risk by incorporating fishing effort.
Fishery management solutions are more effective if bycatch impacts are assessed at the population level.

RANCH METRICS IMPROVE SCALING THE REAL SOCIOECONOMIC IMPACT OF GRAY WOLF (CANIS LUPUS)
DEPREDATION ON DOMESTIC LIVESTOCK

HANEY, J. CHRISTOPHER and Gina Schrader. Conservation Policy Program (JCH) and Regional Conservation Program (GS),
Defenders of Wildlife, Washington, DC, USA, chaney@defenders.org

Predator restoration meets stiff resistance where livestock depredations cause fiscal losses. We analyzed ranches affected by
gray wolf (Canis lupus) depredation from 1995-2004 in the northern Rockies, USA. During this interval, numbers of ranches
with livestock depredations scaled to annual wolf population size (r2 = 78%), about one ranch per wolf pack each year.
Approximately 240 ranches experienced one or more depredation episodes, about 0.7% of all cattle / calf and sheep / lamb
ranches operating across Idaho, Montana, and Wyoming. Of the affected ranches, 56% requested compensation for only one
depredation episode during the entire decade. At least 85% of affected ranches experienced no more than one depredation
episode every two or three years. Despite ongoing range expansion in this wolf population, we detected no acceleration in the
rate of new ranches experiencing wolf depredation. Depredation costs are consequential for a few individual ranches, but
impacts verge on trivial for the livestock industry as a whole. Socioeconomic measures like opinion surveys often target the
most disaffected stakeholders. Because such opinion is resistant to modification regardless of facts, we recommend using a
variety of policy metrics to accurately reflect the true scope of socioeconomic impacts originating from carnivore depredation.

MEASURING LOCAL COMMUNITY ECONOMIC VALUES OF CORAL REEFS TO INFORM CONSERVATION POLICY AND
MANAGMENT.

HARGREAVES-ALLEN, VENETIA, Eleanor Jane Milner-Gulland, and Susana Mourato. Centre for Environmental Policy, Imperial
College London, London, United Kingdom, vhargreavesallen@gmail.com

Coral reefs are ecosystems with enormous economic, intrinsic, ecological, cultural, and aesthetic values. Comparative valuation
studies are needed, especially those focusing on local community values, which are crucial in the context of community
management and local co-operation. Advances in economic methods enable monetary estimates of these values, using a
combination of methodologies including contingent valuation. The Total economic value (TEV) framework was used to
investigate and compare financial, indirect and non-use benefits of a coral reef. An isolated 26 km2 fringing reef used by a local
fishing community in Sulawesi, Indonesia was used as a case study. These reefs had a TEV for this community alone of almost
Rupiah 2.86 billion (over £176,000) in 2004, a present value over 20 years of over £1.5 million. This value was primarily made
up of benefits associated with fisheries, then income from tourism, then physical protection from waves. Non-use values
associated with cultural and spiritual links were the smallest values identified. Nevertheless they were significant compared to
household income. Economic estimation of the values communities hold for nature, including financial and non-financial
benefits, can be used to demonstrate local and wider significance of natural resources, justify investments and inform policy.

A MULTIFACTORIAL CHARACTERIZATION OF POND TURTLE HABITAT
HARMS, HILLARY, Daniel Pavuk, and Karen Root. Department of Biological Sciences, Bowling Green State University, Bowling
Green, OH, USA, hmorgan@bgsu.edu

Many freshwater turtle populations have significantly declined in size and distribution over the past several decades. In order to
protect these species, we must first have a better understanding of the habitat variables critical to their survival. The
commonly seen painted turtle (Chrysemys picta) was chosen for this study in order to help understand its needs, as well as the
needs of similar, more cryptic, freshwater turtle species. We (1) used a GIS program, ArcView, to locate local ponds
surrounding Bowling Green, Ohio where pond and marsh turtles may be found, (2) performed a presence survey of painted
turtles, (3) measured a set of predetermined environmental variables specific to the surveyed areas, and (4) analyzed the
relationships between turtle presence and pond characteristics and the relationships between pond context and pond
characteristics. We found that the presence of turtles was significantly related to amount of shade, basking locations, and other
wildlife at each pond site. We also found that pond context was significantly related to these same variables. A trend was found
between turtle presence and pond context; no turtles were found at residential ponds. This study demonstrates that a complex
suite of variables characterize occupied pond turtle habitat.

DEMOGRAPHIC CONSEQUENCES OF BUFFER ZONE DIAMETER FOR POND-BREEDING AMPHIBIAN POPULATIONS
HARPER, ELIZABETH, Tracy Rittenhouse, and Raymond Semlitsch. University of Missouri, Columbia, MO, USA,
ebh7c9@mizzou.edu

Pond breeding amphibians depend on terrestrial as well as aquatic habitat to maintain viable populations. Some states have
begun to develop criteria for maintaining terrestrial buffer zones around wetlands. However, determining the appropriate
diameter has been difficult. Estimates based on data from the literature suggest that core terrestrial habitat for amphibians
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extends up to 290 m from the shoreline. This area includes 95% of the adult population. However, the question most often
asked by land managers is what is the minimum terrestrial area necessary to maintain a viable population? Using data
available in the literature we constructed a stochastic stage-based matrix population model to determine the potential impacts
of different sized areas of core terrestrial habitat on the population growth rate and time to extinction for populations of pond-
breeding frogs. We found that buffer diameter influenced the probability of extinction of local populations, with extinction
probabilities as much as six times greater for populations with buffer zones of 150 m than 1000 m. Although it is not possible
to determine the exact buffer zone diameter that will ensure population persistence, our models demonstrate the demographic
consequences of insufficient terrestrial habitat and highlight areas of research necessary for more accurately delineated buffer
zones.

MANAGEMENT TECHNIQUES FOR CONTROL OF MOLASSES GRASS (MELINIS MINUTIFLORA) IN THE BRAZILIAN
CERRADO

HAY, JOHN and Carlos Martins. Departamento de Ecologia, Universidade de Brasilia, Brazil (JH), IBAMA, Brasilia, Brazil (CM),
jhay@unb.br

In the Brazilian Cerrado molasses grass (Melinis minutiflora) is considered to be one of the principal invading species and is
creating problems in conservation areas. The study was conducted in the National Park of Brasilia, Brasilia, Brazil with the
objective to test the effectiveness of different management techniques on the capacity of molasses grass to recuperate ground
cover and biomass. Treatments used were: (1) fire (before and after flowering) and (2) fire + herbicide. The fire treatment was
applied at the beginning and at the end of the dry season (May 2003 and September 2003) and the fire + herbicide treatment
(same fire schedule with herbicide application in January 2004 and March 2004). The use of fire only was not too effective in
the reduction of molasses grass from the study area since it recuperated 78% (May fire) and 31% (September fire) of its initial
coverage. However, when combined with herbicide, the recovery was less than 1% for both treatment dates. When biomass
was considered the results showed a recovery of 32 and 20% respectively of the initial values in the only burned plots and <
0.5% in the combined fire + herbicide treatment. The reduction in ground coverage by molasses grass after fire + herbicide
treatments apparently facilitates the recuperation of native species since species richness increased in these plots.

STRATEGIC PLANNING: SETTING CONSERVATION PRIORITIES IN POBITORA WILDLIFE SANCTUARY, INDIA—LAND
OF HIGHEST DENSITY OF ONE HORNED RHINO IN THE WORLD.

HAZARIKA, ARUP KUMAR, Amalesh Dutta, and Prakash Chetry. Cotton College, Guwahati, Assam, India (AKH, PC), Department
of Zoology, Gauhati University, Guwahati, Assam, India (AD), hazarikacotton@sify.com

Situated at the northeastern part of India, Pobitora is a little Garden of Eden. The Sanctuary hides many salient features of
worldwide importance; it is the rhino habitat par excellence and has the highest concentration / km? of one horned rhinoceros
(Rhinoceros unicornis). Here the rhino is threatened by poaching and habitat loss. To facilitate the best use of limited
conservation resources, we created an objective, ecology-based method for identifying priority areas that incorporates both
habitat representation and landscape-level features. Our method captures the range of ecological habitats where they occur,
accounting for ecological, demographic, and behavioral differences. Our analysis is hierarchical. We divided the rhino range into
distinct bioregions and identified habitat types within each. We then delineated rhino conservation units throughout the
bioregions and ranked the units based on habitat integrity, poaching pressure, and rhino population trends. One feature
emerging from the study showed that protected areas cover only small areas of rhino conservation units. If the long-term
prospects for rhino conservation are to improve, poaching must be stopped and protected areas increased in number, linked,
and buffered by natural habitats. The method presented here can be adapted readily to improve conservation strategies for
other mammalian species as well.

THE EFFECTS OF HISTORIC TRANSLOCATIONS AND HABITAT FRAGMENTATION ON THE GENETIC STRUCTURE OF A
PROTECTED FISH SPECIES, THE WHITE SANDS PUPFISH

HEILVEIL, JEFFREY and Craig Stockwell. Biological Sciences, North Dakota State University, Fargo, ND, USA,
Jeffrey.Heilveil@ndsu.edu

The conservation genetics of rare species is often complicated by population history and anthropogenic habitat fragmentation.
We examined the genetic structure of White Sands pupfish (Cyprinodon tularosa), a protected species with native and non-
native populations subjected to considerable habitat fragmentation. This species is restricted to four sites in southern New
Mexico, Malpais Spring, Salt Creek, Lost River, and Mound Spring. Earlier work established that populations at Lost River and
Mound Spring were introduced from Salt Creek. We used 12 microsatellite loci to study the effects of historic translocations and
habitat fragmentation on population structure. Considerable genetic variation was explained by variation among populations
(FST = 0.379). By contrast, very little variation was observed between habitat fragments (within sites; FSC = 0.019), despite
considerable barriers to upstream fish movement. We observed a significant decrease in heterozygosity and allelic richness in
the Lost River population compared to its source population. A similar trend was observed for the Mound Spring population.
These reductions in genetic variation suggest historic bottlenecks for the recently introduced populations. We discuss
conservation implications in terms of replenishing genetic diversity for the refuge populations at Mound Spring and Lost River.

LANDSCAPE CONSERVATION PLANNING AND SOURCE-SINK DYNAMICS IN NORTHERN GRIZZLY BEAR
POPULATIONS

HEINEMEYER, KIMBERLY and Daniel Doak. Round River Conservation Studies, Bozeman, MT, USA (KH), Department of Ecology
and Evolutionary Biology, University of California, Santa Cruz, CA, USA (DD), kimhein@earthlink.net

Analyses of landscape patterns have largely remained isolated from population dynamics of species within these landscapes.
We link grizzly bear metapopulation dynamics to landscape and population management scenarios in the northern Rocky
Mountains of British Columbia through population viability analysis (PVA) to assess responses to hunter harvest and to current
and potential future landscapes. Metapopulation structure is estimated based on population data from similar regional habitats.
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Under current conditions, PVA predicts the west Rocky Mountain population functions as a source to east Rocky Mountain and
Boreal Forest Plateau populations. We evaluate the adequacy of legislated protected areas and the recommendations of a
conservation area design to maintain grizzly bear populations. Assuming high mortality outside of protected areas, populations
are predicted to decline, even if legal harvest is eliminated and movements across landscapes are not reduced. Under the
conservation area design scenario, including reductions in connectivity to recommended corridors and high mortality outside of
core areas, populations are maintained. We varied assumed connectivity and found metapopulation declines are predicted
under low and very high dispersal, with high dispersal resulting in "migrational meltdown.” These results emphasize the
importance of understanding spatial dynamics of populations when making landscape and population management decisions.

INTERACTIONS BETWEEN CRUSTACEANFEEDING FISHES AND THE INVASIVE CRAB HEMIGRAPSUS SANGUINEUS IN
LONG ISLAND SOUND

HEINONEN, KARI and Peter Auster. Department of Marine Sciences, University of Connecticut, Groton, CT, USA,
kari.heinonen@huskymail.uconn.edu

The expansion of the invasive crab Hemigrapsus sanguineus into shallow subtidal habitats of Long Island Sound makes this
species more widely available to the crustacean-feeding guild of fishes. The objectives of this study were to determine if H.
sanguineus provides a new food source or replaces native prey resources for nearshore fishes. Gut content analyses were
performed on individuals collected from the field (e.g., tautog [Tautoga onitis], cunner [Tautogolabrus adspersus], and other
species) in order to determine the relative importance of native and introduced prey items in the food habits of fishes. In order
to determine the degree of selectivity of fishes to native and introduced prey taxa, H. sanguineus and other native prey items
were concurrently offered to fishes held in recirculating aquaria in the laboratory. We found that H. sanguineus is both a
common prey item, occurring in 82 of the guts sampled (n = 38), and an abundant prey item. Laboratory experiments show
that H. sanguineus is preferred over native prey items (Chi square, p = 0.05). Results reported here suggest that predation
pressure exerted by crustacean-feeding fishes could play an important role in the biological control of this invasive crab.

RESEARCHER-COMMUNITY COLLABORATIONS IN A CRITICALLY THREATENED CHIHUAHUAN DESERT
BIODIVERSITY HOTSPOT IN MEXICO
HENDRICKSON, DEAN. Texas Natural History Collection, University of Texas, Austin, TX, USA, deanhend@mail.utexas.edu

Scientists have long recognized the importance of Cuatrocienegas (http://www.desertfishes.org/cuatroc), a Chihuahuan Desert
oasis in Coahuila, Mexico, as a hotspot of evolution, biodiversity, and endemism. Despite federal protection for over a decade,
however, the area’s integrity remains threatened by complex biotic and socioeconomic factors. A 2004 meeting of researchers
working in the area sparked collaborations with interested local residents to benefit both conservation and the local community.
A cooperative effort between the Desert Fishes Council (DFC), a United States-based NGO, DeSuValle, a local NGO, and the
local Protected Area office later established a scientific research station to further facilitate research and interactions among
researchers and between researchers and the local community. It also helps connect managers (via researchers, the station,
Web site, and email lists) to a larger community of individuals willing to contribute wide-ranging skills to address management
challenges. Exemplifying conservationists’ high interest level in the area and benefits of cross-border collaborations, the 37th
annual meeting of DFC in November 2005 was the group’s largest ever (250 mostly foreign participants), generating
substantial direct local economic benefits and culminating in continued support of the research station and acceptance by the
group of a local invitation to meet there again in 2008.

USING PREDICTED LAND COVER CHANGE TO PREDICT CHANGES IN BIODIVERSITY IN THE CENTRAL PUGET
SOUND, WASHINGTON, USA

HEPINSTALL, JEFFREY, Marina Alberti, John Marzluff, and Jack Delap. Urban Ecology Research Laboratory, University of
Washington, Seattle, WA, USA (JH, MA),College of Forest Resources, University of Washington, Seattle, WA, USA (IJM, ID),
jahwash@u.washington.edu

Models that predict land use and land cover change and resulting change to biodiversity are needed to support regional
planning and conservation efforts. Our approach links urban development, land cover change, and bird diversity and explores
dynamic interactions in the rapidly urbanizing landscape of the Central Puget Sound, Washington, USA. We use a
microeconomic development model of human behavior (UrbanSim) coupled with a land cover change model (LCCM) to predict
land cover change. The LCCM includes measures of the present land cover class of the focal cell, its spatial context and the
spatial pattern of development and biophysical elements at three spatial scales. The LCCM predicts potential land cover change
in 4 year intervals for 20 years into the future, which are then used as input in bird diversity models generated from 5 years of
extensive field studies across the urban and land use gradients. Results indicate that changes in land cover can be expected to
continue the conversion of bird communities dominated by native forest species to those dominated by synanthropic species.
Local bird diversity on developed sites increased, but regional diversity declined as developments aged due to biotic
homogenization.

NOVEL SPATIAL METHODS FOR PREDICTING CENTERS OF ENDEMISM OF ANDEAN BIRDS

HERNANDEZ, PILAR, Lily Paniagua, Aldo Soto, Jennifer Swenson, Carolina Tovar, and Bruce Young. NatureServe, Arlington, VA,
USA (PH, LP, ]S, BY), Centro de Datos para la Conservacién de Peru, Universidad Nacional Agraria La Molina, Lima, Peru (AS,
CT), pilar_hernandez@natureserve.org

Conservationists often target centers of endemism for land protection because of the opportunity to protect many range
restricted species at once. However, the information and methods used to identify these centers are often incomplete or biased,
leading to inaccurate estimates of where they occur. Spatial models that better reflect underlying factors causing aggregations
of endemic species are beneficial by eliminating these errors. We developed novel predictive models of endemism centers for a
dataset of the distributions of 87 bird species restricted to the eastern slope of the Andes in Peru and Bolivia. The regression
models are based not only on contemporary environmental variables, but also on historical factors that may have influenced
speciation events. Most historical factors, such as dispersal barriers, are difficult to represent spatially, so we derived predictor
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layers to act as surrogates. To reduce bias caused by unevenly distributed collecting, we predicted distributions of the target
species using a dataset of 2200 localities where the species have been recorded. The resulting maps, generated by relating
indices of endemism to spatially derived predictor variables, more objectively identify centers of endemism and provide useful
guidance to conservation initiatives in this region.

PERFORMANCE INDICATOR IMPORTANCE IN MPA MANAGEMENT: ANALYZING STAKEHOLDER PREFERENCES USING
THE ANALYTIC HIERARCHY PROCESS
HIMES, AMBER. Technology Associates, San Diego, CA, USA, amber@tuppers.com

Stakeholder objectives in MPA management are frequently incompatible with each other due to the variety of stakeholders that
have an interest in how MPAs are managed. Stakeholders place varying importance on criteria for successful management and
will judge performance against their own set of priorities. Measuring stakeholders’ preferences in MPA management can
therefore be an important factor in defining compromise positions in decision-making. This paper considers the development of
a representative performance indicator hierarchy for the Egadi Islands Marine Reserve, Italy. Data were obtained from a
pairwise comparison survey using the analytic hierarchy process to investigate preferences of stakeholder groups for
performance indicators in evaluating MPAs. The implementation of the AHP in this setting provides a useful tool for quantitative
analysis of performance criteria amongst diverse groups involved in or affected by the MPA management process. The study
revealed that using quantitative information to describe stakeholder preferences is innovative in the field of MPA management
and that although there seem to be five key stakeholder groups, none are homogenous in prioritizing performance indicators.
The variability found in responses shows this clearly. With respect to this, the AHP framework has shown to be particularly
strong by providing quantitative information that allows links and divergences of preferences both between and within
established stakeholder groups.

STREAM NETWORK TOPOLOGY MAY AFFECT FISH ASSEMBLAGE RESPONSES TO STRESS

HITT, NATHANIEL and Paul Angermeier. Department of Fisheries and Wildlife Sciences, Virginia Polytechnic Institute and State
University, Blacksburg, VA, USA (NH), U.S. Geological Survey, Virginia Cooperative Fish and Wildlife Research Unit, Blacksburg,
VA, USA (PA), than@vt.edu

Understanding how local and regional factors affect biotic responses to stress is a fundamental challenge in conservation
biology. Numerous studies have identified local determinants of biotic responses to stress, but regional influences remain poorly
understood. Here, we explored the hypothesis that the spatial configuration of streams within watersheds (i.e., stream network
topology) affects fish assemblage structure and resiliency by regulating refugia and recolonization opportunities at the
landscape scale. First, we quantified stream network topology for 55 sites in western Virginia (USA) based on the size and
proximity of confluent streams. Second, we characterized fish assemblage structure and environmental conditions within sites
using data from the U.S. EPA’s Environmental Monitoring and Assessment Program. Third, we partitioned the regional effects of
network topology from local environmental conditions using logistic and multiple linear regressions for species presence-
absence and assemblage-level metrics. When controlling for local environmental conditions, topological factors were
significantly related to local species richness and mean reproductive age (p < 0.05, respectively). These results suggest that
stream network topology may affect fish assemblage responses to environmental stressors by regulating refugia and
recolonization opportunities at the landscape scale.

COMPARISON OF TRAWLED VS UNTRAWLED MUD SEAFLOOR ASSEMBLAGES OF FISHES AND
MACROINVERTEBRATES AT COQUILLE BANK, OREGON

HIXON, MARK and Brian Tissot. Department of Zoology, Oregon State University, Corvallis, OR, USA (MH), Program in
Environmental Science and Regional Planning, Washington State University, Vancouver, WA, USA (BT),
hixonm@science.oregonstate.edu

We ran manned-submersible transects at Coquille Bank, off Oregon, over mud seafloors 183 to 361 m deep. The shallowest
transects were untrawled, whereas deeper transects were heavily trawled. Differences between trawled and untrawled demersal
fish and epibenthic macroinvertebrate assemblages were striking. We observed 23% more fish over untrawled seafloors, and
there were 27 fish species on untrawled bottoms, but only 19 species on trawled bottoms. Regarding invertebrates, density of
individuals was over 6 times greater on untrawled bottoms. Nonetheless, we observed 11 taxa on trawled seafloors and only 6
taxa on untrawled bottoms. Although differences between trawled and untrawled areas were confounded by non-overlapping
transect depths, the observed species are known to occur over all depths studied. Differences in species composition and
relative abundance can be explained by relative resistance to, as well as attraction to, physically disturbed habitats. The
dominant fishes and macroinvertebrates on trawled seafloors are known mobile scavengers that may aggregate along trawl
tracks. Sea pens that dominated untrawled bottoms are slow-growing, long-lived species that are likely to recover slowly from
physical disturbance. We therefore conclude that the observed differences between trawled and untrawled communities were
the result of groundfishing activities rather than local environmental differences.

USE OF DISTINCT FORAGING HABITATS BY THREATENED PINK-FOOTED SHEARWATERS: IMPLICATIONS FOR
INTERACTIONS WITH FISHERIES

HODUM, PETER, K. David Hyrenbach, and Michelle Wainstein. Oikonos, Bolinas, CA, USA (PH), School of Aquatic and Fishery
Sciences, University of Washington, Seattle, WA, USA (KDH, MW), peter@oikonos.org

The Pink-footed Shearwater (Puffinus creatopus), a Chilean endemic, has IUCN vulnerable status due to its restricted breeding
range and small numbers. Breeding populations in the Juan Fernandez Islands are threatened by introduced mammals,
including predation and competition for burrows. There is also concern about interactions with commercial fisheries (i.e.,
bycatch, competition) at sea. To determine foraging locations and habitat use patterns, we deployed satellite transmitters
during the chick-rearing period in four years (2002-2005). The tracked shearwaters primarily traveled eastwards to the Chilean
continental shelf, but also exploited oceanic waters. Oceanographic characteristics differed between these two trip destinations,
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with shelf areas characterized by shallower, colder and more productive waters. In spite of interannual variability in the use of
oceanic and shelf waters, the tracked shearwaters repeatedly visited certain areas year after year. The Talcahuano region,
identified as a foraging destination for birds from the Juan Fernandez Islands, is also an important feeding area for shearwaters
breeding on Isla Mocha. This hotspot falls within the region with the highest commercial fishing activity in Chilean waters. By
integrating shearwater tracking, diet, and demographic data with fisheries information, we are developing the comprehensive
perspective needed to assess potential fisheries impacts on this threatened species.

PLAYING FOR KEEPS: PRIORITIZING CONSERVATION FOR MAXIMUM BIODIVERSITY RETURN-ON-INVESTMENT
HOEKSTRA, JONATHAN, William Murdoch, Stephen Polasky, Hugh Possingham, and Kerrie Wilson. The Nature Conservancy,
Seattle, WA, USA (JH), Ecology, Evolution and Marine Biology, University of California, Santa Barbara, CA, USA (WM),
Department of Ecology, Evolution, and Behavior, University of Minnesota, St. Paul, MN, USA (SP), The Ecology Centre,
University of Queensland, St. Lucia, QLD, Australia (HP, KW), jhoekstra@tnc.org

With limited resources and seemingly limitless challenges, conservationists have to make hard choices. How should
conservationists set priorities in order to achieve maximum feasible biodiversity conservation? Maximizing the biodiversity
return-on-investment is one way to do so. We report an initial global parameterization of a biodiversity return-on-investment
optimization model that integrates species-area curves and c