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CONCURRENT SESSION 1:  JULY 16, 2013 
 
1-1 Premature Decline of Ecosystem Structure and Plant-available Phosphorus on a 
Dryland Chronosequence in Hawai‘i 
Kealoha Kinney1, James Kellner1, Greg Asner3, Oliver Chadwick4, Susan Cordell2, Katherine 
Heckman5, Sara Hotchkiss6, Marjeta Jeraj6, Ty Kennedy-Bowdoin3, David Knapp3, Erin 
Questad2, Jarrod Thaxton7, Frank Trusdell8 
1University of Maryland, College Park, Maryland, USA, 2USDA Forest Service, Institute of 
Pacific Islands Forestry, Hilo, Hawai‘i, USA, 3Carnegie Institution for Science, Stanford, 
California, USA, 4University of California, Santa Barbara, California, USA, 5USDA Forest 
Service Northern Research Station, Livermore, California, USA, 6University of Wisconsin, 
Madison, Wisconsin, USA, 7University of Puerto Rico, Mayagües, Puerto Rico, 8US Geological 
Survey, Volcano, Hawai‘i, USA 
The dynamics of phosphorus (P) transformations during long-term soil development is largely 
based on the Walker and Syers model, which can be interpreted to suggest that the progression 
and decline of ecosystem structure is linked with P availability. However, most of what is known 
about long-term ecosystem development is from wet ecosystems that are largely invulnerable to 
the long-term effects of fire. Here, we combined measurements from airborne imaging 
spectroscopy and LiDaR with paleoecological studies to quantify the structure and composition 
of vegetation on a 65 thousand year dryland chronosequence in Hawai‘i. Our results indicate that 
a collapse in vertical stature is prevalent on substrates > 5 thousand years, which is long before 
P-limitation is known to occur. Increased fire-fuel continuity coupled with evidence of a 
prehistoric fire regime and low plant-available P in recently-burned areas suggest that recurrent 
fires in dryland systems may hasten nutrient limitation and alter the pathway of primary 
succession. 
 
1-2 Post Fire Management in Hawai‘i - A Case Study from Kaua‘i 2012 
Sheri Mann 
Department of Land and Natural Resources, Division of Forest and Wildlife, Honolulu, HI, USA 
Fire management in Hawai‘i has received far greater attention in the past 10 to 15 years than in 
previous decades. Post fire management is no exception. In 2012, three different wildfires burned 
3000 acres on the west side of Kaua‘i. Not only was this one of the largest fire seasons on Kaua‘i 
since the 1960s, but the fire severity was characterized as severe for much of the burned 
area. These high fire severities across numerous watersheds and steep gulches above pristine 
near shore coral reefs have created a significant management challenge for the Division of Forest 
and Wildlife. Recently, to assist the division with current and future post fire recovery and 
conservation, a USDA Forest Service Burned Area Emergency Response team from California 
visited Kaua‘i to evaluate the post fire rehabilitation efforts, as well as to train local managers on 
future post fire options. This talk will discuss the fires on Kaua‘i, the post-fire conservation and 
non-native timber plantation treatments, and the challenges and possible strategies ahead 
regarding pre and post fire management in Hawai‘i. 
 
1-3 Wildfire History Mapping in Hawai‘i 
Elizabeth Pickett 
Hawai‘i Wildfire Management Organization, Waimea, Hawai‘i, USA 
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Currently in Hawai‘i, fire suppression agencies use different incident reporting formats with 
varying types of information and levels of detail recorded per fire event. This creates challenges 
to comprehensively map and identify fire trends and issues at community, county, and state 
levels. The Hawai‘i Wildfire Management Organization has led a multi-year, multi-partner effort 
to build relationships with fire responding agencies and resource managers to move toward 
compatible reporting among fire agencies, and compile multi-agency state-wide wildfire history 
data. The wildfire history map produced by this effort is the first of its kind in Hawai‘i, and will 
aid in: 1) understanding and addressing the ecological, economic, and community impacts of fire 
events; 2) communicating with national and local funding agencies/grantors the extent and detail 
of the fire issues in Hawai‘i; 3) securing resources and completing planning for priority 
mitigation areas and activities, pre-fire planning, and post-fire rehabilitation/restoration; and 4) 
engaging communities in wildfire preparedness activities. This wildfire history map is a key 
component of current ecological research being conducted to elucidate relationships between 
environmental and social drivers of wildfire. 
 
1-4 Examining Future Fire Weather Scenarios in Hawai‘i: Impacts of Future Climate 
Change on the Frequency of Severe Fire Weather Days 
Andrew Pierce1, Susan Cordell2, Creighton Litton1, Christian Giardina2 
1University of Hawai‘i at Mānoa, Hilo, Hawai‘i, USA, 2USDA Forest Service, Institute of Pacific 
Islands Forestry, Hilo, Hawai‘i, USA 

Hot and dry days are a necessary condition for large, spreading, high intensity fires. The 
frequency of conditions conducive to large fires in Hawai‘i is predicted to increase with future 
climate change. This talk will discuss the recent (2000-2010) distribution of hot and dry days by 
relating temperature, precipitation, humidity, and wind speed to two common fire danger rating 
indices - energy release component (ERC) and burning index (BI). We will then extrapolate 
trends in climate to approximate a future changed climate during the decade 2050-2060 to 
illustrate how incremental increases in basic meteorological variables can have non-linear effects 
on the frequency of hot and dry days, as well as potential intensity and size of wildfires. The 
study site is Pohakuloa Training Area (PTA), a large (~80,000 ha) military installation on the 
Island of Hawai‘i where invasive grasses, human development, and military live fire training 
exercises combine, often synergistically, to create a landscape at high risk of wildfire occurrence 
and extreme behavior. Importantly, PTA is also a sensitive landscape, where 15 native threatened 
and endangered species stand to be severely and negatively impacted by warming and drying 
trends and resulting fires forecasted for the region. 
 
1-5 Anthropogenic Fire on Babeldaob Island, Palau 
Tarita Holm1, Julian Dendy2, Susan Cordell2, Christian Giardina2 
1Palau Conservation Society, Ngardmau, Palau, 2USDA Forest Service, Institute of Pacific 
Islands Forestry, Hilo, Hawai‘i, USA 
In the Republic of Palau, the pollen of plant species common in savanna habitats along with 
evidence of fire has been identified in a paleo-ecological study suggesting the co-occurrence of 
savannas and fire early in human history. With early humans arriving more than 4000 years ago, 
the extent of savannas is thought to have expanded and contracted several times, reaching its 
current state following Japanese abandonment after World War II. Compared to before Japanese 
occupation, naturally occurring savanna on the largest island of Babeldaob has expanded due to 
forest clearing and periodic burning of non-forest vegetation. A recent program of fire 
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monitoring and mapping was initiated in order to quantify the threat to native forests, and 
categorize their cause or origin. Initial results suggested almost all fires occur in savanna habitat 
close to roads, and these burns prevent the natural regeneration of forest in many areas of the 
island, even though the total burn area is less than 2% of the total island area per year. While fire 
does not appear to be a major threat to the island's extant forests, it presents a significant obstacle 
to forestation efforts, and is thought to play a role in coral reef sedimentation. 
 
1-6 Fire Management Parallels between Hawai‘i and Arnhem Land, Australia 
Clay Trauernicht 
University of Hawai‘i at Mānoa, Honolulu, HI, USA 

The potential for wildfire occurrence in the landscape depends on topography, climate, fuel 
availability, and sources of ignition. Climate and ignition can be difficult to predict. However, 
topography and vegetation can provide important clues to assess the potential for wildfire to 
occur. In this talk I present a story of fire in Arnhem Land, northern Australia - a place where 
very consistent climate and ignitions allow us to understand how both topography and plants 
alter patterns of burning. I then discuss how similar relationships between vegetation and 
topography might be used to assess the potential risk for fire in native Hawaiian forests at island 
wide scales. Fire is a relative newcomer as an ecological force in Hawaiian forests. Yet the 
spread of invasive species - grasses in particular - compounded by projected climate change, is 
dramatically increasing the risk of fire throughout the islands. This trajectory also raises 
questions about culture and fire in Hawai‘i given how human activities like ranching, hunting, 
habitat conservation, and other land uses can alter fire risk. Although geographically far apart, 
there are potentially informative ecological and cultural parallels between Arnhem Land and 
Hawai‘i. 
 
1-7 Expressing Aloha ‘Āina by Embracing Cultural Heritage and Place-Based Knowledge 
in Contemporary Ecosystem-Based Management 
Allen Tom1, Adam Pack2, Walter Ritte2, Kehau Watson2, William Aila3 
1Office of National Marine Sanctuaries Pacific Islands Region, Kihei, HI, USA, 2Sanctuary 
Advisory Council, Honolulu, HI, USA, 3Department of Land and Natural Resources, Honolulu, 
HI, USA 
The Hawaiian Islands Humpback Whale National Marine Sanctuary (sanctuary) is describing a 
new approach to ecosystem-based management which accounts for cultural perspectives and 
place-based knowledge, in addition to the best scientific information available. This panel 
discussion will include panelists from the sanctuary and its partners who will discuss and answer 
questions about the vision for the sanctuary's future. Topics of discussion will include: the 
progression of the sanctuary's management plan review, the essence of the proposed 
management approach, and the implementation of Aloha ‘Āina through broad management 
strategies and everyday programs. 
 
1-8 ʻIke ʻĀina: Native Hawaiian (Indigenous) World Views––Moving Beyond Integration 
Blane Benevedes1, Pelika Bertelmann2, Keoni Kuoha1, Maile Andrade3, Naia Lewis1 
1PMNM, Honolulu, USA, 2Na Maka O Papahānaumokuākea, Hilo, USA, 3University of Hawai‘i, 
Mānoa, Honolulu, USA 
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As one of only a handful of protected areas globally that is mandated to manage both its natural 
and cultural resources, Papahānaumokuākea Marine National Monument and World Heritage 
Site is more an NCPA or a Natural, Cultural, Protected Area than an MPA, marine protected 
area. As Papahānaumokuākea has had few peer sites from which to seek support or lessons 
learned, development of innovative management activities utilizing an Indigenous/Native 
Hawaiian knowledge (or world view) has required as much effort being put towards building 
“cultural capacity” in staff and partners, as it has towards implementing culturally-based 
initiatives that care for the place. Papahānaumokuākea recognizes that the whole of conservation 
in Hawaiʻi could benefit from a better understanding of these knowledge systems based on the 
perspectives from members of the Indigenous/Native Hawaiian community. The presentations 
will provide a window into perspectives that challenge “integration,” which most often manifests 
as piecemeal use one culture for the benefit of another, and towards the building relationships 
between the totality of knowledge systems for the purpose of developing a state of balance 
within any given environment. 
 
1-9 A Proposed Protocol for Surveying for the ‘Ope‘ape‘a or Hawaiian Hoary Bat 
(Lasiurus cinereus semotus) 
Dave Johnston 
H. T. Harvey & Associates, Los Gatos, CA, USA 
Determining whether or not an endangered species occupies a given area is critically important 
to issuing incidental take permits under the Federal Endangered Species Act (FESA). The 
federally endangered ‘ope‘ape‘a or Hawaiian hoary bat (Lasiurus cinereus semotus) exhibits 
seasonal differences in abundance and distribution, and knowing the relative density of bats as 
well as which sex and which activities the bats are engaged in at a specific area can also be 
important. We propose a protocol to help determine the presence or absence with the use of bat 
detectors (i.e., devices to detect and record bat sequence calls). Additionally, we propose 
methods and guidelines to mist net, handle, weigh, and mark the Hawaiian hoary bat. We will 
also provide methods and guidelines for using acoustic lures, and for the attachment of radio 
transmitters and light emitting diodes (LEDs). Standardizing surveys and research techniques 
and protocols should help facilitate accurate surveys and a greater understanding of the Hawaiian 
hoary bat. 
 
1-10 Effect of Prey Abundance on Seasonal Movements of the Hawaiian Hoary Bat 
(Lasiurus cinereus semotus) 
Christopher M. Todd1, Frank J. Bonaccorso2, Patrick J. Hart1, Corinna A. Pinzari1 
1Hawai‘i Cooperative Studies Unit, Hilo, Hawai‘i, USA, 2Pacific Islands Ecosystem Research 
Center, U. S. Geological Survey, Hawai‘i National Park, USA 
This study investigated how prey abundance and diet affect seasonal altitudinal movements of 
the Hawaiian hoary bat (Lasiurus cinereus semotus) in windward Hawaiʻi. Bat activity, diet, 
aerial insect abundance, temperature, and rainfall were monitored bi-monthly at six sites from 
March 2009 to October 2010. An information-theoretic approach was applied to evaluate if bat 
activity was associated with one or more of these variables. Percentages of aerial insect 
abundance were highest at low elevations and declined with elevation. Lepidoptera dominated 
the insect fauna at high elevations, although they were consumed significantly more than any 
other insect taxon at low elevations. Insects were consumed in proportion to their availability at 
low elevations; however, at high elevations Coleoptera were consumed by bats at a much higher 
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proportion that they were available. This suggests that bats opportunistically forage at low 
elevations and selectively forage at high elevations. Seasonal changes in bat activity coincided 
with insect abundance at low elevations, however at high elevations bat activity and insect 
abundance had an inverse relationship. Results from models indicate that temperature, rainfall, 
and insect abundance are nearly of equal importance among all elevations. 
 
1-11 Sustainable Koa Forestry Depends on Superior Wood Quality in Young Trees 
J. B. Friday1, Eini Lowell2, Jan Wiedenbeck3 
1University of Hawai‘i at Mānoa, College of Tropical Agriculture and Human Resources, 
Cooperative Extension Service / Department of Natural Resources and Environmental 
Management, Hilo, HI, USA, 2United States Department of Agriculture Forest Service Pacific 
Northwest Research Station Communities and Forest Management, Portland, OR, USA, 3United 
States Department of Agriculture Forest Service Northern Research Station, Princeton, WV, 
USA 

Koa lumber today is milled from old-growth or dead trees salvaged from Hawai‘i’s remaining 
koa forests. Landowners are reforesting pastures with koa with the hope of harvesting valuable 
timber in sustainable forestry operations. Today’s market, however, is for old-growth lumber, not 
wood from young or planted trees. Many koa furniture manufacturers are convinced the young 
koa will not have quality characteristics that appeal in the marketplace. We harvested and milled 
lumber from 31 Acacia koa trees between 25 and 34 years old. Wood properties were measured 
from a cross section of each butt log. Log defects were mapped and lumber recovery was 
measured. The trees yielded 50 logs and 2300 board feet of lumber. Lumber from the trees was 
distributed to woodworkers who created furniture, bowls, and other crafts. The young koa wood 
was in general lighter in color and less dense than old-growth wood. Some woodworkers valued 
the wood as highly as old-growth koa while others did not think it was suitable for fine 
furniture.  All agreed that new markets for young koa should be developed. Landowners 
reforesting today need to take the potentially lower value of young koa into account as they 
calculate potential returns from koa plantations. 
 
1-12 Historical Spread, Management Response, and Technological Innovations for LFA in 
the Pacific Region.C. Vanderwoude and G. Morton 
Casper Vanderwoude1, Gary Morton0 
1University of Hawai‘i, Hawai‘i, USA, 2Department of Agriculture Fisheries and Forestry, 
Queensland, Australia 

Little Fire Ants (Wasmannia auropunctata) are an invasive ant species that have been 
established in the Pacific region for over 40 years. They continue to spread, causing dramatic 
ecological, economic and social impacts. We describe the history of invasion, some of the 
impacts and new approaches to management of this species; focusing on experience gained in 
Australia and Hawai‘i. Early detection of Little Fire Ant colonies is vital - for prevention, 
response and post-eradication monitoring. Biosecurity Queensland Control Centre in Australia 
has developed novel detection methods, including the training of detection dogs. Training 
methods and deployment of this technology will be a detailed in this presentation. Little Fire 
Ants nest high in vegetation as well as the ground, and this presents new treatment obstacles not 
faced for management of other invasive ant species. We discuss several eradication programs, 
both in Hawai‘i and Australia to demonstrate solutions to these issues. 
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1-13 Economic Impacts, Social Implications and Management Trade-offs for LFA on the 
Big Island 
Michael Motoki1, Donna Lee2, PingSun Leung1, Stuart Nakamoto0 
1University of Hawai‘i at Mānoa, Honolulu, HI, USA, 2DJL Economic Consulting, Honolulu, HI, 
USA 
This presentation provides results from a bioeconomic model developed to quantify the benefits 
from suppressing LFA and preventing spread. The model includes six economic sectors 
(agriculture, nursery and floriculture, lodging, residential, schools, parks, and all other), three 
management practices (prevention, detection, and treatment), and estimated number of sting 
incidences (to local residents, children, visitors and pets). Results show net gains in the first ten 
years from additional management. These net gains rise exponentially over time. Focusing 
efforts to suppress LFA in the agricultural, nursery, and lodging sectors, which minimizes the 
total cost (management and damage costs), will reduce economic damages to $2.37 million per 
year (a 98.6% reduction compared to current levels of management) and lower sting incidences 
to 6.90 million per year (a 79.3% reduction). Focusing efforts to suppress LFA in the residential, 
school, and park sectors, which minimizes sting incidents, will reduce economic damages to 
$85.06 million per year (a 51.1% reduction) and lower sting incidents to 0.58 million per year (a 
98.3% reduction). As management technology and effectiveness improve, net benefits from 
controlling LFA will increase. 
 
1-14 Public Relations, Education, and Outreach Strategies for LFA on the Big Island and 
Maui 
Lissa Strohecker1, Page Else2, Teya Penniman1, Springer Kaye2 
1Maui Invasive Species Committee, Makawao, HI, United States Minor Outlying Islands, 2Big 
Island Invasive Species Committee, Hilo, HI, United States Minor Outlying Islands 
The little fire ant, Wasmannia auropunctata, is primarily spread by people. Public involvement 
has been and will continue to be essential in Hawai‘i. Both the initial infestation on Hawai‘i 
Island in 1999 and the now-eradicated infestation on Maui 2009 were first reported by the public. 
With such a tiny, easily spread pest, outreach is imperative in motivating the public to action: 
reporting incipient populations, participating in effective control, and preventing spread. There 
are many challenges associated with communicating about the little fire ant. Foremost is 
convincing the public of the severity of the impacts before they have first-hand experience with 
little fire ant (“it’s just another ant”), followed by the challenges of recognizing the ant amidst 
confusion with other species of fire ant. Anecdotes from Hawai‘i Island imply that even though 
properties have ants, residents are often not treating, or treating too inconsistently to be effective, 
citing treatment cost and neighboring lot access as limitations. This presentation addresses the 
efforts to reach out to the public and involve them in detection and control efforts and highlights 
some of the resulting successes, problems, and future plans. 
 
1-15 Understanding Hawai‘i Resource Users’ Knowledge, Attitudes, and Perceptions of 
Coral Reefs in South Kohala 
Cynthia Grace-McCaskey, Leila Sievanen 
NOAA Fisheries & University of Hawai‘i, Joint Institute for Marine and Atmospheric Research, 
Honolulu, HI, USA 
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This presentation will describe the results of a recent survey conducted in the South Kohala coral 
reef priority site on the Big Island regarding resident resource users' knowledge, attitudes, and 
perceptions (KAPs) of coral reefs. There are currently several management actions taking place 
in this region (including the TNC Conservation Action Plan), and the goal of the survey is to 
provide managers with important information to inform future management decisions.  More 
than 200 resource users, including fishermen, beachgoers, surfers, and snorkelers, were 
approached at various access sites along the South Kohala coast and asked to complete a paper 
survey, focused on how local resource users perceive coral reef health in this region and the 
largest threats to these coral reef resources. The survey also examined the extent of support for 
various management strategies to address perceived threats and enhance coral reef health. In 
addition to describing the main findings from the survey, this presentation will include 
suggestions for how these data can be used by managers to refine and improve coral reef 
management in this area. 
 
1-16 Long-term Trends in Reef Fish Abundance at Puakō and Pauoa Fishery Management 
Areas, West Hawai‘i Island. 
Jill Zamzow1, William Walsh2 
1Pacific Islands Fishery Science Center, Honolulu, Hawai‘i, USA, 2Division of Aquatic 
Resources, DLNR, Kailua Kona, Hawai‘i, USA 

We analyzed long-term fish abundance data from the Puakō and Hōnaunau regions of the Kona 
Coast of Hawai‘i Island. At Puakō and Pauoa Bay, the surgeonfishes Acanthurus nigrofuscus 
(lavender tang), Ctenochaetus strigosus (kole), Acanthurus achilles (Achilles tang), and Naso 
lituratus (orange-spine unicornfish) declined in abundance, while Zebrasoma flavescens (yellow 
tang) abundance remained steady and Acanthurus olivaceus (orange-bar surgeonfish) seems to 
have slightly increased in abundance. Two heavily exploited fishery species, the manini 
(Acanthurus triostegus) and the po‘o pa‘a (Cirrhitus pinnulatus), were investigated on a transect-
by-transect basis. At Puakō, where laynet fishing is not allowed, manini abundance increased at 
two inshore transects, whereas the population became less abundant at one transect at a 10-m 
depth. At Pauoa Bay, where aquarium fishing is prohibited but lay net and other fishing is 
allowed, manini abundances declined at inshore sites and, at deeper transects, increased at one 
transect and decreased at another. Stocky hawkfish at both locations decreased on all transects. 
Knowledge of long-term (~30 years) trends of coral reef fishes within marine protected areas, 
and comparisons among areas with different management regulations, will improve managers’ 
scope for making informed decisions about the effectiveness of management strategies applied at 
different locations in West Hawai‘i. 
 
1-17 Forty Years of Decline on Puakō’s Coral Reefs 
Dwayne Minton, Eric Conklin, Pam Weiant, Charles Wiggins 
The Nature Conservancy, Honolulu, Hawai‘i, USA 
Over the last half-century, the nearshore coral reefs of the west coast of Hawaiʻi Island have 
experienced increasing pressure from population growth, tourism, shoreline development, 
resource extraction, and other human activities. Even so, the reefs of West Hawai‘i continue to 
be perceived by many as being ecologically healthy. We conducted a meta-analysis using coral 
reef studies dating back forty years, and found that Puakō’s reefs have been in steady decline 
since they were first surveyed in the 1970s. Coral cover has significantly decreased from 
approximately 80% cover in the mid-1970s to 32% cover in 2010. Large fish are rarer at Puakō 
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than at other West Hawai‘i locations, and the maximum size of five fish species targeted by 
fishermen has decreased by an average of 15% since 1982, whereas the maximum size of non-
target species has increased. While impacts from other environmental stressors such as sediment 
and pollution from septic systems and cesspools cannot be ruled out, fishing appears to have 
contributed to declines in fish size and abundance for many species on Puakō’s reefs. Reef 
decline at Puakō is showing no indication of slowing, and without action to identify and mitigate 
the primary stressors, we expect the decline to continue. 
 
1-18 Integrated Landscape Indicators and Development of Biocriteria to Evaluate the 
Health of Linked Watersheds and Coral Reefs in Hawai‘i.  
Ku‘ulei S. Rodgers1, Micheal H. Kido2, Paul L. Jokiel1, Tim Edmonds2, Jason S. Rodgers1 
1University of Hawai‘i, HIMB, Kāne‘ohe, Hawai‘i, USA, 2UH CTAHR, Honolulu, Hawai‘i, USA 

 The ahupua‘a concept, a linkage between the condition of watersheds and adjacent nearshore 
coral reef communities is an assumed paradigm in the concept of integrated coastal 
management. However, quantitative evidence for this “ridge to reef” relationship on a large-scale 
is lacking. To address this need, our study compares the Hawai‘i Watershed Health Index (HI-
WHI) and Reef Health Index (HI-RHI) derived independently of each other over the past decade. 
A significant positive relationship is shown between the health of watersheds and adjacent reef 
environments when all sites and depths are considered. This relationship is strongest for shallow 
sites facing in a southerly direction, but diminishes for north facing coasts exposed to persistent 
high surf that increase local wave driven currents and flush watershed-derived materials away 
from nearshore waters. In addition, candidate metrics for assessing reef condition were tested 
against independent measures of human disturbance to define biocriteria. Use of integrated 
landscape health indicators for linked Hawaiian watersheds and reefs facilitates an understanding 
of the interaction between ecological processes, spatial patterns, and human activity which can 
be applied to improve regional-scale conservation and resource management. 
 
1-19 A Sediment Management Technique from Vanuatu which Could Have Application for 
Hawaiian Coral Reef Protection 
Don Miller 
Farm Support Association, Port Vila, Vanuatu 
Excessive input of terrigenous sediment is seen as a primary threat to the coral reefs off south 
Moloka‘i. The problem, the soils and the erosion processes are not unique to Molokai but occur 
on a number of volcanic islands where weathering has created an infertile acid soil with high 
levels of toxic minerals. The small island of Aneityum in the Vanuatu archipelago has had a long 
history of very severe gully erosion. These gullies were delivering damaging volumes of red mud 
onto the fringing reef but the soft rock was too infertile to allow trees to establish. A 
management technique was successfully developed from field trials commencing in 1995. To 
detain sediment before it could reach the fringing reef, the non-invasive tropical grass Vetiver 
(Chrysopogon zizanioides) was planted on the gully walls in contour rows which trapped moving 
soil. This material provided improved conditions for the indigenous pioneer species, Acacia 
spirorbis, to establish. Where the technique has been applied the beneficial impact on the reef 
has been obvious. It is noted that Hawai‘i already has Vetiver grass and the indigenous Acacia 
koa could possibly be suitable as a pioneer tree species if this technique was to be tested on 
Moloka‘i. 
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1-20 Investigating the Influence of Kiawe (Prosopis pallida) and Milo (Thespesia populnea) 
on Carbon and Nutrient Inputs into Hawaiian Anchialine Ponds 
Kehau Nelson-Kaula1, Rebecca Ostertag1, Flint Hughes2 
1University of Hawai‘i at Hilo, Hilo, HI, USA, 2Institute of Pacific Islands Forestry, USDA 
Forest Service, Hilo, HI, USA 
The invasive species kiawe (Prosopis pallida) has the potential to greatly impact an ecosystem 
due to its N-fixing capabilities, most notably in systems that are N-limited. Despite the 
prevalence of kiawe throughout Hawai‘i, its impacts to its invaded ecosystem are poorly 
understood. My research sought to determine the potential nutrient inputs from the invasive N-
fixing species, kiawe, into Hawaiian anchialine ponds and how it compares to the nutrient inputs 
from the native, non N-fixing tree milo (Thespesia populnea). Milo leaf litter mass was found to 
be more than 50% greater than kiawe leaf litter mass, however, kiawe leaves contain more than 
2x the amount of nitrogen. These results may have implications for restoration of impacted 
anchialine systems. 
 
1-21 Monitoring for Shifts in Benthic Change in Faga‘alu Bay, American Samoa 
Rocco Tinitali, Kelley Anderson Tagarino 
American Samoa Community College, Pago Pago, AS, American Samoa 

Benthic surveys are conducted regularly by American Samoa Community College students for 
the purpose of obtaining data on percent cover of benthos, specifically hard coral, soft coral, 
crustose algae, and macroalgae at Faga‘alu bay following permanent transects deployed in 
March of 2011. These surveys are aimed at two specific reef zones; one at the shallow backreef 
on the southern side of the bay and the second at the reef crest on the northern side. It is readily 
observable that the northern side of the bay is heavily impacted by sedimentation and run off 
from Faga‘alu’s watershed that drains into the bay via the Faga‘alu stream. This runoff is 
circulated toward the north side of the bay, according to American Samoa Environmental 
Protection Agency’s circulation data, while the southern and central reefs appear significantly 
healthier with greater coral cover. This study aims to contribute quantitative evidence to the 
long-standing qualitative assessment that reefs in the north side of the bay are in poorer health 
than those outside the influence of the runoff. These data will support the efforts of local 
agencies to overcome sedimentation problems in the watershed while continuing to monitor the 
health of the coral reefs. 
 
1-22 Kahalu‘u Bay Education Center: Respecting the Reef, Empowering a Community 
Cindi Punihaole, Matthew Connelly 
The Kohala Center, Kamuela, HI, USA 

In 2011, Kahalu‘u Bay Education Center (KBEC), a program of The Kohala Center (TKC) in 
partnership with the County of Hawai‘i Department of Parks and Recreation, was created to 
support the volunteer education and monitoring programs, ReefTeach and Citizen Science, and 
empower a community with managing its own resources. As a shallow, protected reef 
environment, Kahalu‘u Bay is Hawai‘i Island’s premier reef encounter site, attracting 400,000 
visitors a year. Many visitors do not know the difference between living coral and the underlying 
rock, resulting in heavy foot traffic on the bay's fragile corals. On a daily basis, KBEC’s staff 
and several of its 400 volunteers educate visitors on “reef etiquette” guidelines, or behaviors that 
allow users to enjoy the reef without having a negative impact. On a long-term basis, KBEC staff 
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work with island experts to coalesce place-based knowledge that can be utilized in managing 
ocean resources. This includes visiting schools to teach young students about “reef etiquette” and 
TKC’s Spawning Guide, which guides fishing based on the traditional Hawaiian approach of not 
harvesting fish during their spawning season. Ultimately, residents of Kahalu‘u will have the 
knowledge to direct each other, and visitors, in sustaining their ocean resources. 
 

CONCURRENT SESSION 2:  July 16, 2013 
 
2-1 Assisted Colonizations and Ecological Replacements: Past, Current, and Future Use of 
Conservation Introductions 
Philip Seddon 
University of Otago, Dunedin, New Zealand 

Introductions of organisms outside their indigenous range have had devastating ecological 
impacts, particularly on oceanic islands, including Hawai‘i. However, there has been growing 
recognition of the value of introduction as a conservation management tool. The IUCN’s new 
Guidelines for Reintroductions and Other Conservation Translocations recognize two types of 
Conservation Introduction: assisted colonization, and ecological replacement. Assisted 
Colonization is the intentional release of an organism outside its indigenous range to avoid 
extinction of populations of the focal species, and may be justified where protection from threats 
in the current range is less feasible than at alternative sites. Climate-driven habitat change is one 
of the more compelling future threats to the Hawaiian Islands that may justify assisted 
colonization. Ecological Replacement is the intentional release of an organism outside its 
indigenous range to perform an ecological function lost through extinction, the form being 
released acting as an ecological analogue of the extinct species. This talk will place these 
controversial conservation approaches within a translocation spectrum and, with an emphasis on 
island fauna including birds and herptiles, will review the past and proposed use of ecological 
analogues and the movement of organisms outside their indigenous range to protect them from 
current or future threats. 
 
2-2 Makauwahi Cave, Kaua‘i: Paleoecology Supports Ecological Analogues and Assisted 
Colonization  
David Burney1, Lida Pigott Burney2 
1National Tropical Botanical Garden, Kalaheo, HI, USA, 2Makauwahi Cave Reserve, Kalaheo, 
HI, USA 

Makauwahi Cave has proved over more than two decades of excavation and multidisciplinary 
paleoecological research to be a remarkable archive of insular biotic and abiotic 
processes. Spanning 10 millennia or more, the record of plant and animal fossils, including 
microfossils and ancient DNA, tells the story of Hawai‘i before humans in unprecedented 
detail. The uppermost millennium of sediments documents the full story of human 
transformation. Over 10 m of sediments have been studied by an interdisciplinary group that 
includes palynologists, avian paleontologists, archaeologists, speleologists, sedimentologists, and 
invertebrate paleontologists. Makauwahi Cave provides full documentation of a spectacular lost 
world, and how it was lost. On surrounding abandoned farmlands and mine spoil areas, we have 
tested some new ideas in conservation that had been spawned by these paleoecological 
insights. Using the site’s splendid fossil record of late Holocene prehuman environments as a 
guide, we set out to transform the surrounding landscape into an ecosystem as it might have 
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appeared to the earliest Hawaiian colonists. Futuristic techniques we are testing include using 
giant tortoises as ecological analogues or surrogates for extinct giant flightless ducks and geese, 
and reintroducing plant species present in the fossil record but otherwise extinct on Kaua‘i’s 
south shore. 
 
2-3 Plants as Analogues: Natural, Novel, or Nonsense? 
Jonathan Price 
University of Hawai‘i at Hilo, Hilo, HI, USA 

Translocation of plants outside their historic range has been proposed, and in some cases 
implemented, to achieve different conservation goals: 1) conservation of the plant species itself, 
2) improvement of ecosystem function (such as preventing erosion or enhancing fog drip), 3) 
enhancing habitat for animals, and 4) mitigating climate change. A review of a variety of cases 
from different islands and habitats in Hawai‘i indicates two related sets of issues that must be 
considered. First, translocation has occurred at different spatial scales: nearby sites or habitats, 
neighboring islands, and other bioregions. Second, different taxonomic scales have been 
involved: very closely related individuals, members of different subspecies, members of the 
same Genus, and unrelated ecological analogues. The appropriate application of both types of 
scale is necessary to ensure that negative consequences to the species in question, other species, 
and ecosystem function are minimized. 
 
2-4 Are Invertebrate Reintroductions Analogous to Disaster or the Savoir of Native 
Ecosystems? 
Dan Rubinoff 
University of Hawai‘i, Honolulu, HI, USA 

Introduction of analogous species to preserve ecosystem function is theoretically popular but 
practically theoretical. Invertebrates are the most abundant form of life in terrestrial ecosystems, 
serving as pollinators, herbivores, detritivores, and prey, for most other members. Unfortunately, 
they suffer frequent, undocumented extinctions, and their absence is likely to have major 
negative impacts on ecosystem integrity. Ironically, invertebrates are almost never considered in 
reintroduction efforts to restore native ecosystem functioning. We propose that analogous 
invertebrate reintroductions be one of the first steps in ‘rewilding’ restoration areas and offer 
examples that could and should be employed immediately. Moths closely related to those that are 
extinct should be brought to islands where such pollinators are gone, especially if native plant 
communities are being established. On the Hawaiian High Islands, long vanquished lineages, 
like terrestrial crabs, likely played a major role in balancing the flora. It is possible that the return 
of such omnivores would significantly assist in the restoration and resilience of native plant 
communities which evolved with these crabs, particularly since many invasive plants did 
not. Analogous reintroductions may be important in reversing ecological meltdown, and 
invertebrates play a central role in any such effort. Risks and challenges are also discussed. 
 
2-5 Hawai‘i’s Avian Extinction Crisis and the Need for Novel Conservation Approaches 
George Wallace 
American Bird Conservancy, The Plains, VA, USA 
Hawaiʻi is the bird extinction capital of the world - no place on earth has suffered more bird 
extinctions since human colonization. Since human colonization, 71 birds have become extinct, 
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48 prior to the arrival of Europeans and 23 after. Of the 43 endemic taxa that are potentially 
extant, 33 (21 species and two sub-species) are federally listed under the Endangered Species 
Act. For 10 of these species, their status is unknown and many may be extinct. All of the Main 
Hawaiian Islands have severe invasive species problems, some of which may never be 
surmountable. Avian malaria restricts populations of the most imperiled forest birds to elevations 
above 4500 feet, limiting recovery potential for endangered forest birds on the lower islands of 
Kauaʻi, Oʻahu, Lanaʻi, and Molokaʻi. Waterfowl and landbird species in the Northwestern chain 
are threatened by increased extinction risk inherent to single island populations and low island 
populations are threatened by sea level rise. Novel options are needed to save Hawai‘i’s most 
imperiled species. This talk provides an overview of this need and urges Hawaiʻi’s conservation 
practitioners to expand the suite of options for saving the last of Hawai‘i’s native birds and other 
wildlife. 
 
2-6 Using Structured Decision-making to Guide Conservation Measures for Northwestern 
Hawaiian Islands Passerines in the Face of Climate Change  
Beth Flint, Sheldon Plentovich 
USFWS, Honolulu, HI, USA 
As rate and magnitude of landscape alteration due to climate change continue to exceed 
predictions, necessity to preserve the remaining 3 species of endemic Hawaiian passerines in the 
Northwestern Hawaiian Islands (NWHI) becomes compelling. Two single-island endemics 
(Laysan Finch, Nihoa Millerbird) have been successfully translocated within the NWHI. The 
Nihoa Finch is found only on 68-ha Nihoa Island. All are faced with increased storm frequency 
and intensity, changes in temperature, rainfall, and wind regimes that affect habitat, food, 
pathogens, and parasites; phenological disjunction; and imminent loss of habitat to sea level rise 
on the low islands. These diet and nest-habitat generalists are well-positioned to cope with 
assisted colonization. Analysis of impediments to translocating these birds, considering tolerance 
of mammalian predation and disease and effects of their introduction on other native species by 
Morin and Conant (2007) resulted in site recommendations for each. Structured decision-making 
tools help evaluate implementation of recommendations in ways that maximize number and size 
of populations while minimizing ecological risk and dollar cost. Rising seas force us to prioritize 
preservation of diversity at various hierarchical levels of organization (population, species, and 
community composition and function) and identify what we are willing to lose in doing so. 
 
2-7 Novel Solutions for the Conservation of Hawai‘i’s Forest Birds 
Sheila Conant 
University of Hawai‘i, Honolulu, HI, USA 

The ‘Alalā has been extinct in the wild since 2002 and ‘Akikiki and ‘Akeke‘e are in rapid 
decline. The latter two species were listed as Endangered in 2010, but recovery actions have not 
progressed significantly. Captive propagation of ‘Alalā has increased the population to 109 birds 
by January 2013. In spite of the extremely precarious status of these, and many other Hawaiian 
forest birds, recovery strategies have progressed too slowly to be effective due to both biological 
and political constraints. The lack of suitable habitat above the “mosquito zone” on Kaua‘i 
makes it abundantly clear that ‘Akikiki and ‘Akeke‘e should be brought into captivity and 
eventually translocated to suitable habitat at higher altitudes on other islands. Although release 
sites for ‘Alalā on the Big Island have been selected, progress towards actual release, especially 
habitat protection and restoration, lags significantly behind target release dates. The Maui 
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subfossil record included two Corvus species, one is believed to be ‘Alalā, suggesting the 
presence of suitable habitat for ‘Alalā on Maui. Planning (e.g., environmental assessments, 
permits) for translocation/introduction of these three species to suitable habitat on Maui and/or 
Big Island should commence immediately and progress rapidly. 
 
2-8 Ka ʻIke a ka Makau he Hei na ke Keiki - Generational Considerations for Biocultural 
Resource Adaptation Planning 
Stanton Enomoto0 
1Pacific Islands Climate Change Cooperative, Honolulu, Hawai‘i, USA, 2National Park Service, 
Honolulu, Hawai‘i, USA 

Recent national and regional climate change assessments project a progressive, intensifying 
impact on the marine and terrestrial environment of the Hawaiian Islands through the end of the 
21st century. To contextualize these future impacts, the socio-cultural history of Hawai‘i was 
reviewed in a generational setting and compared with current climate datasets and model outputs. 
The findings suggest that climate change will alter Hawai‘i’s environment in a manner unseen in 
the historical memory and experiences of existing cultural practitioners, subsistence gatherers, 
and others whose life ways rely upon the islands’ biocultural resources. The multi-decadal time 
horizons and cross-sector nature in which these impacts will manifest underscore the challenge 
faced by today’s conservation planners and biocultural resource users to: 1) undertake actions to 
affect a future environment that is beyond their lifetime and outside their full comprehension; 
and 2) be responsive and relevant to the needs, priorities, issues and interests of a yet-to-be-born 
population. The trans-generational transmission of knowledge, practices and values is posited as 
a means of framing some of these challenges and the inclusion of such socio-cultural approaches 
in the climate change adaptation dialog is proffered. 
 
2-9 Hoʻoulu Lāhui, Hoʻōla ʻĀina:  Navigating with Island Communities to Enact Bold and 
Innovative Conservation Initiatives 
Ed Misaki1, Opu'ulani Albino2, Kaeo Duarte6, Kawika Burgess6, Lei Keakealani Lightner3, 
Kekaulike Tomich3, Nohea Kaawa4, John Replogle5 
1The Nature Conservancy, Moloka‘i, USA, 2‘Aha Kiole o Moloka‘i, Moloka‘i, USA, 3Kaupulehu 
Marine Advisory Committee, Kaupulehu, Hawai‘i, USA, 4Three Mountain Alliance, Naalehu, 
Hawai‘i, USA, 5The Nature Conservancy, Naalehu, Hawai‘i, USA, 6Kamehameha Schools, 
Hawai‘i State, USA 
Conservation professionals in Hawaiʻi work to protect some of the rarest species and ecosystems 
in the world. These special resources are also closely associated with communities of people who 
have diverse perspectives, economies, and demographics. The Hoʻoulu Lāhui, Hoʻōla ‘Āina 
forum features eight professionals who work to perpetuate healthy landscapes and seascapes for 
the people of Hawaiʻi today, and for generations into the future. From near shore fisheries, to 
fresh water streams, to pristine high elevation ʻōhiʻa forests, the participants of this forum have 
found ways to navigate through complicated land use and community issues to enact bold and 
exciting conservation initiatives. The projects featured will share examples of innovative 
outreach initiatives, in-depth stakeholder consultation processes, and strong community 
stewardship programs. Join the panelists as they share the inspiring true stories of their 
successes, their challenges, and their journeys to amazing achievements. This diverse panel will 
give insight into the integrated nature of conservation in Hawaiʻi today and the future of 
community roles in conservation. The four projects featured on the panel are: The East Molokaʻi 
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Watershed Partnership (EMoWP), The Punaluʻū Stream Restoration Project, The Kaʻūpūlehu 
Marine Advisory Committee (KMAC), and the Kaʻū Forest Reserve Project. 
 
2-10 Insect Conservation in Hawai‘i:  Strategies and Recommendations for Land Managers 
Matthew Medeiros1, Raina Kaholoa'a2, William Haines3, Paul Krushelnycky3 
1Urban School of San Francisco, San Francisco, CA, USA, 2Haleakalā National Park, Makawao, 
HI, USA, 3University of Hawai‘i, Mānoa, HI, USA 
Insects are widely recognized as a significant component of Hawai‘i’s endemic biota, but many 
species have suffered significant population declines in the past hundred years.  Although much 
research on the taxonomy and evolution of Hawai‘i’s insects continues to be done, a lack of 
dialogue between specialized research entomologists and land managers is a source of frustration 
and a missed opportunity for immediate conservation action. Here, we briefly outline some of the 
past impediments to taking conservation measures, including the lack of a centralized database 
that includes current and historical distributions, a deficiency of entomological awareness, and 
the logistic challenges of conserving tiny, highly diverse organisms. Then, drawing on the 
knowledge and concerns of research entomologists and land managers alike, we present a series 
of specific management actions such as ant and wasp control, containment of invasive species, 
etc., that we believe are feasible for land management agencies to carry out, relevant to the 
concerns of the present day, and are general enough to have broad utility for insect conservation 
across the Hawaiian Islands. 
 
2-11 Overcoming Challenges to Arthropod Conservation 
William Haines1, Matthew Medeiros2, Raina Kaholoaa3, Paul Krushelnycky1, Cynthia King0 
1University of Hawai‘i at Mānoa, Honolulu, HI, USA, 2The Urban School of San Francisco, San 
Francisco, CA, USA, 3Haleakalā National Park, Makawao, HI, USA, 4Department of Land and 
Natural Resources, Honolulu, HI, USA 

Terrestrial arthropods represent the bulk of Hawaiian biodiversity, numbering nearly 6,000 
described species (75% of endemic animals). Arthropods provide diverse ecological services, 
including pollination, nutrient cycling, and food for other animals. Despite recognizing their 
importance, few resource managers focus on arthropods, with vertebrates and plants receiving 
the lion’s share of scant resources. This is because many practical and political realities 
complicate arthropod conservation. Besides being considered uncharismatic, most arthropods are 
small, cryptic, hard to identify, and mobile, making it difficult to track individuals over time. 
Short generation times, high reproductive output, and “boom or bust” population cycles often 
obscure long-term trends, and accurate historical data rarely exist. The ecological requirements 
of most species remain unknown. Ironically, the extraordinary biodiversity that makes 
arthropods so important is one of the greatest impediments to their conservation, since species-
specific strategies (e.g. listing under the ESA) quickly become overwhelming. However, 
arthropods can, and must, play a fundamental role in conservation. This requires rethinking 
(though not abandoning) species-specific approaches, and pushing for community-level 
monitoring, in which arthropods are not conservation targets, but a “currency” by which to 
measure success of ecosystem-level management. As such a currency, arthropods are truly 
“gems” of island ecosystems. 
 
2-12 Native Arthropod Community Structure, Function and Conservation 
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Paul Krushelnycky 
University of Hawai‘i at Mānoa, Honolulu, HI, USA 

Arthropods (insects and their relatives) are highly important components of terrestrial 
ecosystems. In terms of native biodiversity, they are by far the richest group, and should thus be 
primary targets of conservation. Arthropods also typically play important roles in ecosystem 
processes such as decomposition, soil turnover and pollination, and form critical links in food 
webs. Invasive arthropods, on the other hand, can exert extreme pressures on all elements of 
native ecosystems. I use the forests of Palikea, O‘ahu, as an example study system to illustrate 
how attributes of arthropod communities, such as richness, abundance and degree of invasion, 
are related to plant community characteristics. These patterns suggest strategies for land 
managers to protect and restore native arthropods. They also indicate that arthropod community 
structure could have important implications for native bird conservation in terms of food 
availability, and that arthropods may therefore serve as a critical link between plant community 
characteristics and bird habitat quality. 
 
2-13 Quantification of the Arthropod Biodiversity in the Alpine Region of Mauna Kea, 
Hawai‘i 
Jesse Eiben 
University of Hawai‘i at Mānoa, Honolulu, HI, USA 
The Mauna Kea Arthropod Diversity Survey Project is focused on quantifying the biodiversity of 
Mauna Kea in the alpine and high sub-alpine ecosystems within and around the Mauna Kea 
Science Reserve. Insect conservation is often hampered by the overwhelming diversity to be 
assessed for conservation status, species protection needs, and demonstrating the effectiveness of 
any conservation actions enacted. In the high alpine ecosystems on Mauna Kea, we are surveying 
arthropod diversity with multiple sampling techniques to develop an efficient and scientifically 
rigorous survey and identification protocol. Through species accumulation curves based on 
relative abundance and sampling effort, we demonstrate the most efficient survey techniques for 
being confident that the true diversity in the ecosystem has been adequately sampled and 
represented. Additionally, species descriptions of numerous new species are an integral 
component of the project. Some examples of new discoveries include previously unknown 
species of Pupillidae snails, and three new species of Agrotis Noctuidae moths. When completed 
in 2015, these survey methods and baseline inventory will be used by the Office of Mauna Kea 
Management as part of their natural resource management program tasked with tracking 
conservation needs, actions, and outcomes. 
 
2-14 The Endangered Sphingid Manduca blackburni and How Biology is Interfacing with 
Developing Policy 
Fern Duvall1, Jay Penniman2, Cynthia King3 
1Hawai‘i Department of land & Natural Resources, Kahului, HI, USA, 2Pacific Cooperative 
Studies Unit, University of Hawai‘i, Makawao, HI, USA, 3Hawai‘i Department of Land & 
Natural Resources, Honolulu, HI, USA 

Studies of the Blackburn’s sphinx moth Manduca blackburni (Mabl) at Kanaha Pond Wildlife 
Sanctuary on the north coast, and  isthmus of Maui Island provides insights into the insect’s 
behavior and biology in a largely modified residential, agricultural setting. Use of the non-native 
host plant Indian tree-tobacco (Nicotiana glauca) provided the exclusive substrate for egg-
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deposition, larval forage, and habitation structure for all instars leading to pupation. The presence 
of Mabl on non-native host plants and its abundant habitation on lands used for human activities, 
residences, agriculture enterprises, and industrial development poses limits on the moth and often 
conflicts with human activities. The moth in the study area also provides an excellent model for 
(1) management of an endangered invertebrate in an industrial/ residential setting, (2) challenge 
for development of State and Federal Habitat Conservation Plans (3) the future methods for 
management of Mabl within a human matrix, and (4) contrasting to management of the insect 
within the native-flora dominated natural landscape. We discuss the implication of the moth’s 
biology in the urban setting on policy development options, and the Habitat Planning processes 
currently available. 
 
2-15 Changes in Distribution and Abundance of Hylaeus Bees on O‘ahu and Hawai‘i: 
Implications for Conservation and Management 
Karl Magnacca, Cynthia King 
Division of Forestry and Wildlife, Honolulu, Hawai‘i, USA 
With seven species proposed for listing as endangered and pollination services the focus of 
increasing conservation interest, the endemic Hylaeus bees are an important part of Hawai‘i’s 
arthropod diversity. We conducted a year-long survey of bees on O‘ahu and Hawai‘i, including 
and expanding on sites targeted during the last statewide survey in 1999-2002, and focusing on 
20 candidate endangered and SOC species. We found greatly decreased diversity in the leeward 
montane dry forests of Hawai‘i, where even many species previously considered common were 
absent. Low overall numbers were also found on O‘ahu, but the documented ranges of several 
species were expanded considerably. These results suggest that the consistently dry weather of 
the past three years, combined with the devastating impact of the Myoporum thrips, have 
severely depressed bee numbers and diversity on Hawai‘i. This can be expected to have a ripple 
effect on natural regeneration of endemic plants. On O‘ahu, the results are more consistent with 
seasonal fluctuations, with rare species still present at some sites and at some times. 
 
2-16 Low Heterozygosity Suggests Inbreeding Depression in Declining Populations of Wild 
and Captive-Bred Hawaiian Tree Snails Achatinella lila and Achatinella sowerbyana 
Melissa Price, Michael Hadfield 
University of Hawai‘i at Mānoa, Kewalo Marine Laboratory, Honolulu, HI 96813, USA 

Wild populations of Hawaiian Tree Snails Achatinella lila and A. sowerbyana dwindled over the 
last century due to habitat destruction, over-collection, and introduced predators. In 1990 a 
captive-breeding facility was founded at the University of Hawai‘i at Mānoa with fewer than ten 
individuals of each species. A. lila increased to over 650 snails by 2008, although A. sowerbyana 
never exceeded 25 snails. Both captive-bred populations are currently in severe decline for 
unknown reasons. Samples were obtained from wild populations in 2012-2013 and ethanol-
preserved captive-bred snails that died between 2000-2012. Preserved A. sowerbyana were 
sampled in consecutive years, pooling 2000-2005 (N = 33) and 2006-2012 (N = 25). Preserved A. 
lila were sampled in alternate years from 2002-2012 (N = 38-40 per year). Using eight 
microsatellites, Wright’s inbreeding coefficient (Fis) was computed for each species by year or 
population. High Fis values indicate inbred populations in all years sampled (0.194-0.404) even 
compared with the high Fis value of wild A. sowerbyana (0.194), but Fis values did not increase 
over time in the captive snails. Once additional wild samples are collected, GIS will be used to 
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determine gene flow and heterozygosity at varying scales, to inform simulated gene flow in 
captive populations. 
 
2-17 Introduction to the Snail Extinction Prevention Program (SEP) 
David Sischo 
Hawai‘i Department of Land and Natural Resources - Division of Forestry and Wildlife, 
Honolulu, HI, USA 
With over 750 recognized species, land snails once made up a significant portion of the 
biodiversity in the Hawaiian Islands. What was once a spectacular spectacle of evolutionary 
radiations is now a mere shell of its former diversity. Estimates suggest that up to 90% of 
Hawaiian land snail species have been lost. With more invasive predators than ever before, and 
the forthcoming effects of global warming, much of the remaining snail fauna in the islands is 
headed for extinction. To address this ongoing crisis, and to augment, extend and expand 
existing conservation efforts, the Hawai‘i Department of Land and Natural Recourses - Division 
of Forestry and Wildlife created the Snail Extinction Prevention Program (SEP), modelled after 
the highly successful Plant Extinction Prevention Program (PEP). The SEP Program is tasked 
with surveying, monitoring, and providing predator control for rare native land snails most 
vulnerable to extinction and currently receiving little to no management attention. This 
presentation will serve as an introduction of the SEP Program to the greater conservation 
community, and will highlight some of our recent progress, including results of recent survey 
work and predator control efforts around populations of Achtinella and Amastra spp. 
 
2-18 The Humåtak Project: A Community Effort Restoring Guam’s Watersheds, Coral 
Reefs, and Fisheries 
Austin J. Shelton, Robert H. Richmond 
Kewalo Marine Laboratory, University of Hawai‘i at Mānoa, Honolulu, HI, USA 

The Humåtak Project is a community-based effort dedicated to restoring watersheds, coral reefs, 
and near-shore fisheries in the U.S. territory of Guam. Partners of the project work to improve 
land-use practices affecting the health of adjacent coral reef ecosystems. Previous studies 
identified accelerated erosion, caused mainly by arson, as the primary environmental concern 
within the watershed. Hundreds of volunteer hours are contributed each year to restoring the 
degraded environment. Tree seedlings are planted and sediment filter socks are installed to 
reforest eroding, bare-soil hillsides. Early observations of restoration plots indicate that 
vegetation is greatly increasing and hillside slumping is decreasing.  Water quality and coral data 
are being collected to evaluate the effectiveness of and further refine erosion control measures. 
Sediment traps and CTD devices monitor water quality. Government and community coral 
monitoring program partners collect coral data such as coral percent cover, diversity, abundance, 
and health. Findings of this research will be presented to natural resource agencies and 
communities in other coral reef regions to promote viable and effective watershed restoration 
practices, as well as improved mitigation strategies intended to offset adverse impacts to aquatic 
resources. 
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2-19 Big Ocean Network: A Shared Research Agenda for Large-scale Marine Protected 
Areas 
Daniel Wagner1, Randall Kosaki1, ‘Aulani Wilhelm1, Nai‘a Lewis1, John Parks2 
1NOAA Papahānaumokuākea Marine National Monument, Honolulu, HI, USA, 2Marine 
Management Solutions, Honolulu, HI, USA 
The Big Ocean network was established in 2010 with the aim of improving global management 
efforts by sharing information, expertise and resources amongst large-scale marine protected 
areas (MPAs). Composed of the seven largest MPAs on the planet (Great Barrier Reef Marine 
Park, Papahānaumokuākea Marine National Monument, Phoenix Islands Protected Area, 
Mariana Trench Marine National Monument, British Indian Ocean Territory MPA, Motu Motiro 
Hiva Marine Park and Cook Islands Marine Park), Big Ocean sites currently encompass over 3.3 
million km2 of ocean ecosystems, an area that represents over half of all MPAs worldwide. In 
2011, Big Ocean managers and scientists gathered at a workshop held in conjunction with the 
International Congress for Conservation Biology. Discussions at this workshop led to the 
publishing of the world's first ever research agenda for large-scale MPAs. The primary aims of 
this agenda are to capitalize on collaborative research opportunities that are based on the unique 
scientific needs of large-scale MPAs, and to identify a set of research priorities to be jointly 
addressed by Big Ocean sites. The shared research agenda will provide managers and scientists 
from different regions numerous opportunities to engage in collaborative research activities in 
the upcoming years, and thereby improve management practices worldwide. 
 
2-20 Guam Community Coral Reef Monitoring Program: Engaging Guam Residents in 
Coral Reef Management 
Marybelle Quinata 
NOAA PIRO - Habitat Conservation Division, Guam, USA 
The Guam Community Coral Reef Monitoring Program (GCCRMP) provides an opportunity for 
Guam residents to get involved with coral reef management. Launched in July 2012, GCCRMP 
has seventy-six volunteers that have completed Community Monitoring Training. Volunteers 
learn how to collect data on benthic cover and macro-invertebrates on Guam’s reef flats through 
biological surveys. Monthly benthic and macroinvertebrate monitoring will help build substantial 
data collection that can help track the health of Guam’s coral reefs as well as keep volunteers 
engaged with the program. Data collected by volunteers can help local reef managers in the 
decision-making process in addition to promoting community stewardship of our marine 
resources. Although GCCRMP has gained momentum by building up its membership, there is a 
need for consistent volunteer attendance at monitoring events for data collection. As a new 
community outreach program, GCCRMP will continue to develop its structure and address 
challenges in order to ensure its continuity for stakeholder engagement. This presentation will 
discuss GCCRMP's structure, progress, and challenges. 
 
2-21 Relating Recreation and Research: Assessing the Reliability of Coral Reef Ecosystem 
Health and Monitoring Data Derived from Volunteers 
Rachel Knapstein, Catherine Unabia 
Hawai‘i Pacific University, Kāne‘ohe, HI, USA 
Citizen science has the potential for large contributions to environmental monitoring; public 
efforts increase sample size and data availability at decreased cost, however, the efficacy of their 
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data for scientific or management purposes remains unclear. We investigate the reliability of 
coral reef community composition data collected by Reef Check Hawai‘i (RCH) volunteers. 
Comparison surveys were conducted using three experience classes of volunteers. One member 
of each class simultaneously surveyed the transect belt or line to assess focal taxa abundance or 
substrate composition. There was a positive relationship in fish community assessment reliability 
with experience level suggesting the importance of adequate training in this component. Novices 
were found to be no different than the experts regarding substrate and invertebrate assessments. 
Analyses comparing RCH data with professionally collected data determined no significant 
difference in diversity and representativity (i.e., the number of non-zero elements in a sampling 
unit) of focal taxa at 15 sites sampled by both programs. There was a significant relationship in 
the site by site health index scores between the two datasets, suggesting that RCH survey data 
accurately describes coral reef ecosystem health. Scientifically sound data collected by trained, 
supervised volunteers may help amplify coral reef scientists’ and managers’ efforts. 
 
2-22 Surveying Reefs for Resilience 
Leilua Watson, Quenana Failauga 
American Samoa Community College, Pago Pago, AS, American Samoa 
Climate change is negatively impacting coral reefs on a global scale due to increasing ocean 
temperatures and decreasing ocean water pH leading to increased thermal bleaching and reduced 
growth rates. There are ongoing efforts to identify corals that are resilient to climate change 
stressors such as thermal stress so that these corals can be better studied and conserved. Corals 
around American Samoa are subject to extreme temperatures (34 degrees C or more), yet remain 
healthy. This study examines the resilience of corals in five different back reef pools around the 
island of Tutuila in American Samoa to elucidate the possible environmental factors underlying 
these corals unusual resilience. We measured current velocity collected by clod cards (lump of 
plaster affixed to plexi glass) at different tidal stages and are collecting temperature and 
bleaching rate data to examine the correlation of these physical and biological factors  in these 
dynamic backreef pools. 
 
2-23 Response of Hawaiian Reef Coral Montipora capitata to Temperature, Irradiance and 
pCO2  
Keisha Rodriguez1, Paul Jokiel2, Ku'ulei Rodgers2 
1University of Hawai‘i at Mānoa, Honolulu, Hawai‘i, USA, 2Hawai‘i Institute of Marine Biology, 
Kāne‘ohe, Hawai‘i, USA 

An experiment was performed in continuous flow mesocosms under full solar radiation to 
describe the growth, mortality and bleaching response at the upper lethal temperature threshold 
of the Hawaiian reef building coral Montipora capitata. Corals were grown under three 
conditions of irradiance (100%, 50% 8%), two pCO2 levels (present day levels and 2X present) 
and two temperature regimes (summer ambient at ~27oC and heated to ~29oC). Ten small 
colonies of M. capitata per treatment were grown for 50 days under these conditions.  Response 
of coral growth and mortality to increased temperature and reduced irradiance was greater than 
response to increased pCO2.  Initial bleaching occurred 10 days sooner in corals grown at high 
temperature, high irradiance and high pCO2 (889 µatm) than at high temperature, high irradiance 
and ambient pCO2 (456 µatm). The negative synergistic interaction between irradiance and 
temperature was further aggravated in the presence of ocean acidification. 
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2-24 Mesophotic Coral Reef Fish Communities of the Northwestern Hawaiian 
Islands: Endemic Planktivore Dominated Assemblages 
Randall Kosaki1, Cori Kane2, Richard Pyle3, Daniel Wagner1 
1NOAA Papahānaumokuākea Marine National Monument, Honolulu, HI, United States Minor 
Outlying Islands, 22Washington State University, Vancouver, WA, USA, 3B.P. Bishop Museum, 
Honolulu, HI, USA 

Mesophotic coral ecosystems, also known as the coral-reef “twilight zone”, are receiving 
increased attention from coral-reef ecologists and managers because of their potential 
contributions to tropical biodiversity, and their potential to serve as refugia for fishes that are 
depleted due to anthropogenic activities on shallow reefs. However, the composition and trophic 
structure of these fish communities are poorly characterized. We present the results of the first 
quantitative mesophotic coral reef fish assemblage characterizations from the Northwestern 
Hawaiian Islands (NWHI). Each fish species recorded during transects was assigned to one of 
six feeding guilds (corallivore, herbivore, omnivore, piscivore, invertivore, feeder, planktivore), 
and one of two biogeographic groups (Hawaiian endemic, widespread). When compared to 
shallow reefs (<30 m) of the NWHI, the mesophotic reefs exhibited a virtual absence of 
herbivores, and significantly higher abundances of planktivores. These deep reef fish 
assemblages (50-80 m) were also found to have the highest recorded levels of endemism known 
from any marine ecosystem, with endemic species comprising >90% of the total assemblage at 
Midway and Kure Atolls. High endemism was driven by the numerical dominance of small-
bodied, endemic planktivorous fishes of the families Chaetodontidae, Serranidae (subfamily 
Anthiinae), and Pomacentridae. 
 
2-25 Creating Comprehensive Protected Areas: The Ecology of the Pūpūkea Tide Pools 
and Their Value within a Marine Life Conservation District 
Anne Rosinski 
University of Miami, Coral Gables, FL, USA 
This project assessed the value of the Pūpūkea tide pools, on the North Shore of Oʻahu, to the 
surrounding Marine Life Conservation District (MLCD) and the tide pools’ uniqueness among 
other tide pools by describing their biological community and environmental variables using 
community-based science. This project was driven by community concern that although the tide 
pools are currently included in MLCD boundaries, a lack of administrative rules prevents 
enforcement of prohibited activities. Volunteer-collected data revealed an assemblage of both 
intertidal and reef associated fishes that was statistically different from other Hawaiian tide pool 
communities. The biological community was found to be heavily driven by depth and salinity, 
unique factors that could be related to the man-made nature of the pools. This study also found a 
14% increase of fish species in the tide pools since 1975, which could also be connected to the 
pools’ anthropogenic beginnings. This study added to the community’s scientific and outreach 
capacity by developing an accessible sampling protocol. Full inclusion of the tide pools into the 
Pūpūkea MLCD would enhance the comprehensiveness of this protected area, and the MLCD 
system, by incorporating a biologically unique and valuable system that incorporates both tide 
pool and reef ecology. 
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CONCURRENT SESSION 3:  July 16, 2013 
 
3-1 Nahululeihiwakuipapa (Students, Stewards, and Emerging Professionals): Building 
Conservation Legacies through Ka ‘Imi ‘Ike (Knowledge Seeking) and Kahu Hoʻīlina 
(Stewardship). 
Ulu Ching1, Marion Ano2 
1University of Hawai‘i Hilo, Hilo, Hawai‘i, USA, 2Hawai‘i Conservation Alliance, Honolulu, 
Hawai‘i, USA 

Nahululeihiwakuipapa “The feathers in a sacred lei made by placement upon another.” This 
year’s Nahululeihiwakuipapa workshop aims to provide a venue for students and emerging 
professionals to share their projects as they embark on building into Hawai‘i’s conservation 
legacy. Workshop goals include providing opportunities for inspiration, informing innovation, 
networking, and skills building. In the first half of the workshop three next generation presenters 
will share their integration of Ka ‘Imi ‘Ike and Kahu Hoʻīlina (Stewardship) in their work. The 
second half of the workshop will include capacity building activities designed to help 
participants develop their legacies and professional pathways. The presenters from the first 
portion of the workshop will be linked with various seasoned professionals to lead small-group 
discussions on resume, personal statement, and interview skills development. Legacy 
development will be highlighted with an emphasis on trainings and specific skills 
acquisition. Through facilitated discussions, participants will interact with seasoned 
professionals to develop meaningful ways to connect and build their unique Hawai‘i 
conservation experiences into their professional profile. Furthermore, these conversations may 
lead to new, innovative, and hybrid research and management actions, professional development, 
new career pathways, and other opportunities for contributing towards the betterment of Hawai‘i 
for generations to come. 
 
3-2 The Native Hawaiian Plan for Papahānaumokuākea: Practicing Mālama ‘Āina in a 
Contemporary Context 
Keoni Kuoha 
Papahānaumokuākea Marine National Monument/ONMS, Honolulu, HI, USA 

Papahānaumokuākea Marine National Monument (PMNM) recognizes that Hawaiian knowledge 
traditions and disciplines provide valuable tools in the practice of science and resource 
management in Hawai‘i. Therefore, enhancing our access and use of traditional knowledge 
strengthens our ability to manage our resources. To this end and driven by mandate, the Office of 
National Marine Sanctuaries (ONMS) and Office of Hawaiian Affairs (OHA) have collaborated 
to facilitate discussions with Native Hawaiian researchers and cultural practitioners across 
Hawaiʻi. The discussion and feedback generated has been powerful, and our agencies have 
learned from this interaction--learning that we intend to share as broadly as possible. In this 
presentation, we will delve into our present efforts to develop a Native Hawaiian Plan for 
PMNM. We will also take a look at the indigenous knowledge we have gathered and map out the 
process by which we intend for this knowledge to redefine our relationship with the land and 
seas of the Northwestern Hawaiian Islands and the Hawaiian Archipelago as a whole. 
 
 
 



2012 Hawai‘i Conservation Conference • July 16-18, 2013 22 

3-3 Results of a 32-Year Program to Eradicate Ungulates to Protect the Endangered Palila 
and its Critical Habitat on Mauna Kea 
Paul Banko1, Steven Hess1, Paul Scowcroft2, Chris Farmer3, James Jacobi1, Robert Stephens4, 
Richard Camp5, David Leonard6, Kevin Brinck5 
1U.S. Geological Survey, Pacific Island Ecosystems Research Center, Hawai‘i National Park, 
HI, USA, 2U.S. Department of Agriculture, Forest Service, Pacific Southwest Research Station, 
Institute of Pacific Islands Forestry, Hilo, HI, USA, 3American Bird Conservancy, Hawai‘i 
National Park, HI, USA, 4Pacific Cooperative Studies Unit, University of Hawai‘i at Mānoa, 
Hilo, HI, USA, 5Hawai‘i Cooperative Studies Unit, University of Hawai‘i at Hilo, Hawai‘i 
National Park, HI, USA, 6U.S. Fish and Wildlife Service, Portland, OR, USA 

To protect the palila (Loxioides bailleui), an endangered Hawaiian honeycreeper now restricted 
to a small portion of Mauna Kea, Federal District Court ordered the State of Hawaiʻi to eradicate 
feral sheep (Ovis aries) and goats (Capra hircus) from Palila Critical Habitat (PCH) by July 
1981. A similar order was issued to eradicate mouflon sheep (O. gmelini musimon) by January 
1988. These non-native ungulates browse the native tree, māmane (Sophora chrysophylla), the 
seeds of which are essential to the palila. The strategy for eradication has been to rely primarily 
on public hunting and secondarily on aerial shooting from helicopters. During 1980-2011, 
18,131 sheep were eliminated from PCH, 54% being harvested by hunters. The numbers of 
sheep removed have increased over time, suggesting that the population has grown under this 
strategy. Although our vegetation studies indicate that māmane has regenerated to some degree 
since 1980 due to the culling of ungulates, drought has lowered habitat carrying capacity for 
palila by reducing māmane seed production. Due to drought and continued habitat degradation 
by ungulates, the palila has declined in numbers and range since 2003. Eradicating sheep would 
eliminate one of the major stressors affecting habitat productivity, and funds are available for 
this purpose. 
 
3-4 Restoration and Management of a Montane Dry Forest on Hawai‘i Island 
Melissa Tavares 
University of Hawai‘i at Hilo, Hilo, Hawai‘i, USA 
This study focuses on the impacts of feral ungulates and pasture grasses on natural regeneration 
of native seedlings in a montane (1,500 m - 2,000 m) dry forest on Hawai‘i Island, known as 
Lupea. Situated between Hualālai, Mauna Kea, and Mauna Loa, Lupea contains the largest and 
most intact ‘Iliahi (Sandalwood, Santalum paniculatum) stand and the second-largest Māmane 
(Sophora chrysophylla) forest on Hawai‘i Island. Non-native vegetation can create barriers to 
native seedling establishment, survival, and growth by altering nutrient, light, and water 
acquisition. Feral ungulates not only browse on native species, but also create disturbances that 
allow invasive species to establish. Despite these frequently observed patterns, the interplay 
between feral ungulates, pasture grasses, and native vegetation is poorly understood. We 
therefore applied a factorial design to 1-acre plots with control, herbicide and duff removal, and 
fencing treatments. Seed bank and seed rain were analyzed to understand the present and future 
regeneration potential of this forest. Seedlings were outplanted within these treatment plots to 
understand the survival and growth potential of established seedlings. The results of this study 
will guide the Three Mountain Alliance and Kamehameha Schools in the design and 
implementation of site-specific management and restoration plans. 
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3-5 Replacing Post-sugar Fallow Lands with Diversified Agroforestry on the Hāmākua 
Coast 
Thomas Baribault 
Forest Solutions, Inc., Kamuela, HI, USA 

Following the demise of the Hawaiian sugar industry in the 1990’s, three land use patterns 
dominated the Hāmākua Coast: pasture, Eucalyptus plantation, and fallow lands occupied by a 
mixture of Casuarina spp (river oak, ironwood) and Panicum maximum (Guinea grass). Fallow 
lands exhibit superior soil fertility and physical attributes; Eucalyptus plantations develop 
intermediate soil fertility, while pasture lands are least fertile for a majority of soil 
characteristics. In working toward the goal of sustainable agroforestry systems in the Hāmākua 
District, fallow parcels are both the primary available land use type as well as a preferable 
starting point from the perspective of soil health. Whereas typical agroforestry conversion 
projects involve reforestation from degraded pasture conditions, establishing agroforestry 
systems across substantial areas of windward Hawai‘i Island would require conversion from 
Casuarina-dominated stands. Despite relatively high quality soil conditions, this tree dominated 
overstory presents a suite of challenges for both agricultural and conservation objectives, from 
highly constrained biodiversity to the physical impediment of a largely unusable overstory. 
Using a case study from northern Hāmākua, several strategies to convert monotypic Casuarina 
to diverse agroforestry systems will be explored, including appropriate technology, market-
driven crop selection, and operation of a Hawaiʻi Island biomass-to-electricity plant. 
 
3-6 Preventing Island Extinctions: Knowledge Products in Support of Invasive Vertebrate 
Removal from Islands 
Nick Holmes1, Brad Keitt1, Dena Spatz2, Kelly Newton2, Don Croll2, Bernie Tershy2, Shyama 
Pagad3, Stuart Butchart4 
1Island Conservation, Santa Cruz, CA, USA, 2Coastal and Conservation Action Laboratory, 
University of California at Santa Cruz, Santa Cruz, CA, USA, 3IUCN Invasive Species Specialist 
Group, Auckland, New Zealand, 4BirdLife International, Cambridge, UK 

Although islands make up less than 5% of the earth’s land area, 80% of known species 
extinctions since the 1500s have taken place on islands; and 40% of IUCN Critically Endangered 
species currently inhabit them. Invasive Alien Vertebrates have been a primary cause of insular 
extinctions and are recognized as a key risk to today’s threatened species. There have been over 
1,100 successful eradications of invasive vertebrates from islands worldwide and these represent 
effective conservation interventions to prevent extinctions and protect biodiversity. Two key 
database tools to aid planning and development of these conservation actions include the 
Threatened Island Biodiversity database (TIB http://tib.islandconservation.org), and the Database 
of Islands and Invasive Species Eradications (DIISE http://eradicationsdb.fos.auckland.ac.nz/). 
The TIB database identifies almost 1,500 islands where 1,100 IUCN threatened species are at 
risk from invasive vertebrates, and highlights where eradications can be employed on a global 
scale to prevent extinctions. The DIISE records the target species, method, and outcome from 
invasive vertebrate eradications on almost 1,000 islands worldwide, providing invasive species 
practitioners the opportunity to learn from global eradication experience. We demonstrate these 
tools and applicability for Pacific islands. 
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3-7 Protection and Restoration of Auwahi Forest, An Update.  
Sumner Erdman1, Arthur Medeiros2, Pardee Erdman1 
1Ulupalakua Ranch, Ulupalakua, Maui, Hawai‘i, USA, 2U.S. Geological Survey, Haleakalā Field 
Station, Hawai‘i, USA 

Auwahi forest, entirely located on ʻUlupalakua Ranch, a privately-owned cattle ranch on SW 
Haleakalā volcano, Maui, was noted by J.F. Rock in 1913 as amongst the most diverse and 
notable forests in the archipelago. By the late 1960s, however, approximately 95% of ca. 4000ha 
of Auwahi forest type had been destroyed. In 1997, ʻUlupalakua Ranch and USGS scientists 
initiated a community-based restoration project by excluding ungulates from exclosures, 
removing meter-thick kikuyu grass mats, and mass outplanting native shrub seedlings. After 15 
years (2012), kikuyu grass has nearly been eliminated, native shrub understory has increased 
dramatically, and unassisted seedling recruitment has occurred in native tree, shrub, herb, grass, 
and vine species, including several rare species. In addition, recent research has demonstrated 
improved hydrologic function (increased infiltration capacity, hydrophobicity, and abundance of 
preferential flow channels) within the Auwahi restoration area compared to adjacent unrestored 
areas, somewhat surprising considering relatively short 15-year restoration. Collaborations are 
underway with Landcare Research (New Zealand) to evaluate strategies for rodent control. 
Without intervention, remaining examples of Hawaiian dry forest will likely disappear within the 
next century. This talk will detail progress to date and planning to support a mutually held vision 
of sustainable dryland forest at Auwahi. 
 
3-8 Science Versus Value Judgements: Is Trouble Brewing on New Zealand Restoration 
Islands? 
David Towns0 
1Department of Conservation, Auckland, New Zealand, 2Auckland University of Technology, 
Auckland, New Zealand 

New Zealand island ecosystems have been devastated by invasive species. In response, over the 
last 25 years all invasive mammals have been eradicated from more than 100 islands. Ecological 
restoration of these systems is now underway, including reintroductions of invertebrates, 
amphibians, reptiles, and birds. The reconstruction of island ecosystems presents many 
ecological challenges, but induced little controversy while the projects were at a small scale, 
largely out of sight, and generally on uninhabited sites. More recently, very large and complex 
projects on islands with high public interest have been undertaken. These have been more 
controversial, and demonstrate that different public sectors do not necessarily share the same 
values. Case studies from four relatively small islands demonstrate that value judgements 
infiltrate at least eight levels of management planning for island restoration. These value 
judgements can strongly influence restoration goals and the ecological outcomes of island 
restoration. The analyses also provide a warning that restoration activities involving eradications 
on inhabited islands are likely to be thwarted unless there is high public involvement in planning, 
implementation and dealing with the increasingly complex value-judgments involved. 
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3-9 Genetic Considerations for the Reintroduction Design of a Critically Endangered 
Plant, Schiedea kaalae (Caryophyllaceae) 
Lauren Weisenberger 
University of Hawai‘i, Honolulu, HI, USA 

Within the native Hawaiian flora, 89% are endemic, approximately 10% are extinct, and over 
half the taxa are considered rare. For many of these species, reintroductions are essential for 
preventing extinction, and limited source material may necessitate the merger of individuals 
from different populations. The consequences of mixing source populations depend on a suite of 
biotic and abiotic factors. We conducted floral visitor observations and investigated the levels of 
inbreeding depression and the impact of outcrossing in Schiedea kaalae Wawra 
(Caryophyllaceae), a critically-endangered species endemic to the Wai‘anae and Ko‘olau 
Mountains on O‘ahu. Individuals from ex situ living collections of nine populations were hand-
pollinated with pollen from the same plant, plants from the same population, or plants from 
different populations. Progeny were outplanted into two common gardens, one in each mountain 
range. Cumulative fitness was estimated using early and late life-history stages. Neither 
inbreeding depression nor outbreeding depression was detected. Heterosis was evident, however, 
in progeny from between-population crosses, which had higher relative fitness than progeny 
from self or within-population pollinations. These results demonstrate the ability to conduct 
genetic rescue in S. kaalae and provides the first evidence that an endemic moth may be an 
important pollinator for this species. 
 
3-10 Understanding Spinner Dolphin Marine Tourism and Human Perceptions in Hawai‘i: 
A Social Approach to Assessing the Effectiveness of Potential Management 
Carlie Wiener 
York University, Toronto, Canada 

An increase in Hawaiian spinner dolphin (Stenella longirostris) tourism has occurred over the 
past thirty years, including a steady incline of operations focused on swim activities with this 
species. Apprehension over the spinner dolphin population in Hawai‘i has led to investigation of 
the population’s health, yet no one has examined the human dimensions of this problem. This 
presentation will address the questions of why dolphin tourism has become so popular and how 
this increased interest in dolphin contact affects the surrounding community. Research on the 
human elements of spinner dolphin tourism using interdisciplinary approaches including survey, 
interview, and observation methods will be reviewed. Early assessment of the understanding of 
participants related to impacts on the spinner dolphin population, learned conservation values 
associated with dolphin swim participation, and attitudes and perceptions towards dolphin habitat 
management will be explored in conjunction with evaluation of recorded underwater behavior 
during dolphin swims. The objective of this presentation is to share preliminary research 
approaches and results for investigating human dimensions of spinner dolphin tourism and to 
stimulate discussion. 
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3-11 Please Don’t Hug the Dolphins: Visitor Attitudes, Knowledge, and Behaviors 
Regarding Marine Wildlife and Implications for Communication Strategies 
Jennifer Bernstein1, Sarah Courbis2, Elia Herman2, Trisha Kehaulani Watson3, Alison Rieser1 
1University of Hawai‘i at Mānoa, Honolulu, HI, USA, 2Department of Land & Natural 
Resources, Honolulu, HI, USA, 3Honua Consulting, Honolulu, HI, USA 
Many visitors come to Hawai‘i to view marine wildlife, but their increasing harassment of these 
animals – touching, swimming with, feeding, etc. – impedes species’ ability to forage, rest, and 
reproduce. As a result, Hawai‘i residents are becoming concerned about the negative long-term 
impacts of improper wildlife viewing. Social science research is an important tool in the effort to 
address this issue, as it can shed light on motivations driving inappropriate visitor behavior. To 
increase the effectiveness of an anti-wildlife harassment communications campaign, we 
conducted an online survey measuring relevant attitudes, knowledge, and behaviors of likely 
Hawai‘i visitors (n=241). Notably, we found that visitors most likely to harass wildlife also have 
strong pro-environmental orientation; the majority of visitors are unaware of marine 
conservation laws and eco-friendly recognition programs; and visitors tend to trust third parties, 
like guidebook authors, as sources of environmental information. A target audience of 
respondents most likely to harass wildlife was identified. These findings have implications for 
the content and broadcast media of communication approaches intending to reduce wildlife 
harassment and address other marine conservation issues, and also speak to the benefit of 
employing social science research to induce behavioral change. 
 
3-12 How the Endangered Species Act Protects Marine Species for Future Generations 
Krista Graham 
NOAA Fisheries, Honolulu, HI, USA 

With more than 2,000 plants and animals listed worldwide, 300 of which are found in Hawai‘i, 
the U.S. Endangered Species Act (ESA) is one of the nation’s foremost environmental laws. It is 
through understanding the ESA, as well as correcting common misconceptions, that stakeholders 
can help turn the tide on protecting and conserving imperiled species. The primary goal of the 
ESA, enacted in 1973, is to make species’ populations vital and healthy so they can ultimately be 
delisted from the ESA. Losing even one species can disrupt ecosystems, causing ripples through 
the food chain. Therefore, the U.S. Fish and Wildlife Service and the National Marine Fisheries 
Service invest significant time and resources to bring imperiled species back from the brink of 
extinction. The ESA protects listed species from “intentional” acts such as harm or harassment. 
By affording listed species with the utmost protection, critical habitat can be designated to 
preserve the species’ ecosystem. Through the development of recovery plans to outline steps to 
reverse the decline, while funding activities such as management, outreach, research, and 
monitoring, threatened and endangered species can be protected for future generations to enjoy. 
 
3-13 Incorporating Cultural Concerns in Marine Resource Management: Hawaiian 
Spinner Dolphin Habitat Conservation Efforts  
Jayne LeFors 
NOAA Fisheries Service, Honolulu, HI, USA 

NOAA Fisheries has proposed time-area closures as a protection measure for Hawaiian spinner 
dolphins’ resting habitats. This proposal, along with other recent marine resource management 
actions proposed by NOAA Fisheries in Hawai‘i, has raised questions about how they may affect 
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historic and/or culturally significant properties or cultural practices. Section 106 of the National 
Historic Preservation Act requires Federal agencies to take into account the effects of their 
undertakings on historic properties that are listed and/or eligible for listing on the National 
Register of Historic Places. NOAA Fisheries must consult with Native Hawaiians and other 
relevant parties (e.g., non-Hawaiian property owners) to ensure the impacts of management 
actions on historic properties, cultural resources, and traditional practices are identified, assessed, 
and mitigated to the fullest extent possible. Examples of properties that may be affected by 
management proposals include Hawaiian fishponds, fishing ko‘a, offshore heiau, or fishing 
shrines. NOAA Fisheries has started the process of meeting with Native Hawaiian organizations, 
lineal and cultural descendants in affected ahupua‘a, and other community members, to identify 
properties and/or practices that may be affected and to find ways of mitigating impacts. This 
process of community involvement will reduce or avoid impacts to historic and culturally 
important sites. 
 
3-14 The Connection Between Sea Turtle Conservation and Food Security 
Minling Pan 
Pacific Islands Fisheries Science Center, Honolulu, USA 
This presentation presents an innovative method to analyze the connection between sea turtle 
conservation policy and food security. Using this method, a study analyzed whether and to what 
extent, the management measures geared to reduce bycatch of protected species may result in 
changes in domestic production and imports from foreign countries. This study found that as the 
local fishery (Hawai‘i longline Swordfish fishery) reduced fishing activity to protect sea turtles, 
the local swordfish production declined and U.S. swordfish imports increased. Moreover, foreign 
fleet activity changed in ways that ultimately may have adverse effects on the very sea turtle 
species intended for protection. A consequence of relevance of the study is for NOAA fishery 
managers working to ensure environmentally sustainable and commercially viable fisheries. 
 
3-15 A Model of Loggerhead Sea Turtle (Caretta caretta) Habitat and Movement in the 
Oceanic North Pacific 
Melanie Abecassis1, Inna Senina2, Patrick Lehodey2, Philippe Gaspar2, Denise Parker1, George 
Balazs3, Jeffrey Polovina3 
1Joint Institute for Marine and Atmospheric Research, Honolulu, USA, 2Collecte Localisation 
Satellites, Toulouse, France, 3Pacific Islands Fisheries Science Center, Honolulu, USA 
Loggerhead turtles are endangered in the Pacific Ocean. One particular threat they face is 
incidental takes in shallow longlines targeting swordfish. To explore strategies for fishermen to 
avoid turtles, habitat preferences for loggerhead turtles in the North Pacific were investigated 
with data from 224 satellite transmitters deployed on wild and captive-reared turtles, ranging 
between 23 and 81 cm in size. Tracks were used to investigate changes in temperature 
preferences and speed of the animals with size. Average sea surface temperatures along the 
tracks ranged from 18 to 23 ºC. Seasonal differences between small and big turtles suggest that 
the larger ones dive deeper than the mixed layer and subsequently target warmer surface waters 
to rewarm. Average swimming speeds were under 1 km/h and increased with size for turtles 
bigger than 30 cm. Temperature and speed values at size estimated from the tracks were used to 
parameterize a habitat-based Eulerian model to predict areas of highest probability of presence in 
the North Pacific. The model-generated habitat index matched the tracks closely, capturing the 
north-south movements of tracked animals, but the model failed to replicate observed east-west 
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movements, suggesting temperature and foraging preferences are not the only factors driving 
large-scale loggerhead movements. 
 
3-16 Estimation of Food Consumption by Hawaiian Monk Seals Relative to Ecosystem 
Biomass and Fisheries Overlap in the Main Hawaiian Islands 
Rachel Sprague1, Charles Littnan2, Jeffrey Walters1 
1NOAA Fisheries Pacific Islands Regional Office, Honolulu, HI, USA, 2NOAA Fisheries Pacific 
Islands Fisheries Science Center, Honolulu, HI, USA 

As the critically endangered Hawaiian monk seal population rebounds in the main Hawaiian 
Islands, this has raised public concerns about the impact of monk seals on the ecosystem and 
species fished by humans. Misconceptions about the magnitude of seal consumption abound, 
which can lead to animosity and even intentional killing of seals. We used disparate data sets to 
give broader ecological context to monk seal consumption, with estimates of ecosystem biomass 
and other species’ consumption. We estimate that the ~200 seals in the main islands eat ~0.007% 
of the available biomass. We estimate that other apex predatory fish around Hawaii consume >50 
times more biomass than monk seals. Nearshore recreational and commercial fisheries are 
estimated to land ~3 times more than seals consume. At most, ~27% of commercial landings, 
and ~40% of recreational landings (excluding pelagic species) are from fish families also found 
in monk seal diet. On an ecosystem level, there is no support for assertions that monk seals have 
significant negative effects on the marine ecosystem. The Hawaiian Monk Seal Recovery 
Program continues to work to identify potential localized effects and mitigation of direct 
interactions through improved communication with fishermen and direct observation of seal 
foraging behaviors. 
 
3-17 Dorsal Fin Disfigurements of Melon-Headed Whales (Peponocephala electra) in 
Hawai‘i as Evidence of Anthropogenic Interactions 
Jessica M. Aschettino1, Jessica M. Aschettino2, Robin W. Baird2, Daniel L. Webster2, Gregory S. 
Schorr2, Kristi L. West1 
1Hawai‘i Pacific University, Kāne‘ohe, HI, USA, 2Cascadia Research Collective, Olympia, WA, 
USA 

Two populations of melon-headed whales are found in Hawai‘i, one resident to Hawai‘i Island 
and one that moves among the islands. Surveys conducted since 2000 have shown that 9% 
(150/1646) of cataloged individuals have some form of dorsal fin disfigurement. While injuries 
along the edges of the dorsal fin occur naturally through interactions with conspecifics and/or 
predators, the most common anthropogenic source of dorsal injuries documented were likely 
caused by line entanglements. Approximately 6.5% (107/1646) of individuals had dorsal scarring 
suggestive of line entanglements, usually evident as grooved depressions where line cut through 
the dorsal fin. Seven melon-headed whales showed dorsal fin injuries that suggest the animals 
were targets of shooting. Probable injury due to a propeller strike was identified on one 
individual based on linear marks found across the back and dorsal region which were not 
consistent with the more closely spaced rake marks caused by conspecifics or larger odontocetes. 
Twelve individuals showed scarring patterns and torn dorsal fins that are suggestive of attacks by 
large predators, such as sharks. These results show that in addition to natural causes, melon-
headed whales in Hawai‘i are also susceptible to human-related injuries. 
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CONCURRENT SESSION 4:  July 17, 2013 
 
4-1 Attack of the Clone: Humans Rally to Protect Ka‘ala from an Invasive Moss 
Amanda Hardman1, Stephanie Joe2, Jane Beachy2, Gabrielle Schuerger1, Kimberly Welch2, 
Celeste Ventresca2 
1State of Hawai‘i Department of Land and Natural Resources, Pearl City, Hawai‘i, USA, 
2Pacific Cooperative Studies Unit O‘ahu Army Natural Resource Program, Schofield Barracks 
Hawai‘i, USA 

Sphagnum, a bog moss, was introduced to Ka‘ala in the 1960’s. An eightfold increase in the size 
of the Ka‘ala core infestation was observed over the last 12 years. This infestation is a single 
clonal population, which has spread vegetatively across approximately 1.25 ha. Sphagnum favors 
the formation of saturated, nutrient-poor acidic soil, which enhances its growth over that of 
native vascular plants, thereby threatening one of O‘ahu’s most pristine ecosystems. Home to the 
goddess Kaiona and a multitude of native species prevalent in traditional chant, dance and song, 
Ka‘ala is revered by practitioners and conservationists alike. The O‘ahu Natural Area Reserves 
System (NARS) and the O‘ahu Army Natural Resources Program (OANRP) have formed an 
alliance to address the spread of Sphagnum at Ka‘ala and have enlisted help from the 
community. OANRP identified a bryocide that effectively controls Sphagnum and established 
the lowest effective dose, which had no significant impacts to non-target species. With a 
treatment method in place, NARS and OANRP combined forces and launched a large scale 
management effort, enlisting volunteers to control Sphagnum. The battle is far from over. NARS 
and OANRP hope that with the ongoing support of our community, this battle can be won. 
 
4-2 Invertebrate Diversity and Biomass Across a Hawaiian Stream Rainfall Gradient: 
Effects of Climate Change on Native Aquatic-linked Macrofauna Food Resources 
Therese Frauendorf1, Richard MacKenzie2, Patra Foulk2, Greg Bruland1 
1University of Hawai‘i at Mānoa, Honolulu, USA, 2USDA Institute of Pacific Islands Forestry, 
Hilo, USA 

Climate change is expected to influence structure and function of watersheds; yet measuring 
these effects is difficult and predictive model systems are rare. Aquatic insects are important 
indicators of ecosystem change, and an important link between terrestrial and aquatic systems as 
they facilitate flow of energy and nutrients between the two. We examined seasonal patterns and 
impacts of rainfall on abundance, biomass, and diversity of aquatic insects across four headwater 
streams that vary in flow along the Hamakua coast of Hawai‘i Island. For one year we deployed 
monthly three Surber nets in each stream to collect benthic organic matter and invertebrates. We 
identified the invertebrates to the lowest feasible taxonomic level, measured their length and 
sorted, dried, and ashed the organic matter. Types of basal food resources were similar across the 
gradient but organic matter storage was higher at the drier sites. The Shannon-Wiener diversity 
index indicated similar insect diversity across the gradient. However abundance and biomass 
increased with higher rainfall. This indicates that, although food resources quality may not differ, 
the quantity is larger in streams receiving more rainfall. This may have important implications on 
endemic insect predators in Hawai‘i, as decrease of rainfall is predicted with climate change. 
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4-3 Kaua‘i Mongoose: Can We Eradicate Them? 
Theresa Menard1, Keren Gundersen2, John Chapman3 
1The Nature Conservancy, Honolulu, HI, USA, 2Kaua‘i Invasive Species Committee, Kapaa, HI, 
USA, 3National Tropical Botanical Garden, Lawai, HI, USA 

In 1883, sugar plantation managers introduced the Small Indian Mongoose to the Hawaiian 
Islands (except for Lana‘i and Kaua‘i) to control rats that were devastating crops. This 
introduction was unsuccessful in controlling rats and a very real threat to endangered 
waterbirds. Although Kaua‘i had been considered “mongoose free”, credible reports dating back 
to 1968 cast doubt on this claim. Recently, during May 2012, a mature male mongoose was 
captured on Kaua‘i for the first time. By the end of the year, another mongoose was captured and 
57 credible sightings had been recorded. Presently, it is unknown if Kaua‘i has a small incipient 
population or a larger breeding population. Using a population model, we ran various scenarios 
that might indicate whether or not trapping (or other means of “harvesting”) would work to 
eradicate this pest from Kaua‘i. Assumptions of initial population and re-entry are among factors 
that influence whether or not harvesting will be successful. For example, given an initial 
population of 12, the arrival of just two new mongooses a year through the ports is enough to 
prevent eradication when six mongooses are harvested per year, regardless of whether 50% or 
95% percent of the females are breeding. 
 
4-4 A Tale of Two Invaders and Two Islands: Fountain Grass and Ivy Gourd on Maui and 
Lāna‘i 
Brooke Mahnken, Teya Penniman, Mike Ade, Adam Radford 
Maui Invasive Species Committee, Makawao, HI, USA 
Ivy gourd (Coccinia grandis) and fountain grass (Pennisetum setaceum) are highly invasive in 
Hawai‘i, with extensive infestations on some Hawaiian Islands; both are listed as state noxious 
weeds. The Maui Invasive Species Committee (MISC) initiated control operations for both 
species, on Maui in 2000 and on Lāna‘i in 2005. Progress towards eradication has varied for each 
species by island, with the following factors accounting for most of the difference: initial 
infestation levels, rainfall, population, re-introduction, and land ownership. This paper will 
consider the decision-making process for selecting invasive plant targets, options such as 
biological control, and will predict eventual outcomes and timelines for eradication. The 
importance of cooperative partnerships and community support will also be discussed. 
 
4-5 Monitoring and Mangement of Myoporum thrips, a Pest of Naio in Hawai‘i 
Cynthia King1, Leyla Kaufman2, Elliott Parsons3 
1State of Hawai‘i, DLNR-DOFAW, Honolulu, HI, USA, 2University of Hawai‘i, Dept. of Plant 
and Environmental Protection Sciences, Honolulu, HI, USA, 3State of Hawai‘i, DLNR-DOFAW, 
Waimea, HI, USA 

Following its initial detection in 2009 Myoporum thrips (Klambothrips myopori) has continued 
to infest native naio (Myoporum sandwicense), and disperse across Hawai‘i Island. Naio from 
sea-level to upwards of 6000ft is threatened by this pest, although the exact impact to naio may 
be mediated by habitat level factors. Field work was initiated in 2010, and involves monthly 
monitoring of naio at nine sites on Hawai‘i Island. Our monitoring data confirm that feeding 
damage from this pest causes leaf and branch dieback, and the cumulative stress can result in 
naio mortality. Mortality has been observed in over 30% of monitoring trees at select sites, and 
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mortality rates of approximately 90% have been reported from field sites where the pest has 
likely been present for a longer period of time. As no long-term control strategies have yet been 
developed, it is imperative that early detection and monitoring programs are implemented to the 
prevent the establishment of this pest on other islands. DOFAW has begun working with the 
State Department of Agriculture and the Invasive Species Committee’s to facilitate development 
of island-specific response plans. 
 
4-6 The Value of Intensive Surveys of Alien Species: the Kahului Airport Experience 
Francis Howarth0 
1Bishop Museum, Honolulu, HI, USA, 2Hawai‘i Department of Agriculture, Honolulu, HI, USA 

Data on the distribution and impacts of alien species in Hawai‘i remain surprisingly incomplete. 
An efficient strategy to fill this gap is to conduct all-taxa terrestrial arthropod surveys in high-
risk areas. From 1999 to 2006, entomologists at Bishop Museum conducted such a survey within 
the Kahului Airport environs. A total of 659 separate collecting events using 20 different 
methods were employed to inventory arthropod diversity. Nearly 880 species of terrestrial 
arthropods were found of which 80% are adventives, 6% were purposefully introduced, 11% are 
native to the islands, and 3% are of unknown biogeographic status. Surprisingly, over 40% of the 
alien species represented new records: 72 species were new state records and 235 were new 
island records. These included many potential pest species. The huge pool of alien species not 
yet established in Hawai‘i makes detecting invasive arthropods a daunting task. Furthermore, 
accurate identification is essential for determining whether a species is invasive or native. 
Authoritatively identified voucher specimens maintained with their associated information and 
preserved in museum collections are critically important for rapid identification and 
implementation of appropriate responses to newly detected species. 
 
4-7 Initial Testing of Two New Insects for the Biological Control of Miconia calvescens 
Kenneth Puliafico, Tracy Johnson 
US Forest Service, IPIF, Volcano, Hawai‘i, USA 

Miconia calvescens is considered one of the world’s worst weeds and is a growing problem here 
in Hawai‘i and throughout the Pacific Islands. Due to the scale of the current Miconia invasion 
and its potential to spread further into native Hawaiian habitats, biological control is thought to 
be the best strategy for long term management of this Neotropical tree. Here we provide an 
update of this year’s field work in Costa Rica testing potential agents for Miconia biocontrol. 
Experiments were conducted in the natural habitat of Miconia to explore the host range of the 
specialist fruit-feeding weevil, Anthonomus monostigma (Coleoptera: Curculionidae), previously 
identified as capable of reducing seed production. The defoliating caterpillars, Euselasia 
chrysippe and E. bettina (Lepidoptera: Riodinidae) were also investigated for effectiveness and 
specificity. Conducting experiments in the native range allowed us to access a wide variety of 
Melastomataceae and other plant relatives to delineate the diet breadth of these insects. Based on 
the phylogenetic relationships of the plants utilized in our experiments we can better anticipate 
the feeding behavior of these herbivorous insects before bringing them to Hawai‘i for further 
testing in quarantine.  
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4-8 Hawaiian Grown Christmas Trees: A Solution to Imported Pests? 
Elizabeth Boxler, Sheri Mann, Melissa Sprecher 
Division of Forestry and Wildlife, Honolulu, HI, USA 
The Hawaiian Islands are the most remote archipelago in the world and its geographic isolation 
has resulted in many endemic flora and fauna. These species are unaccustomed to frequent 
introduction of new species. Since European settlement the rate of species has increased and 
many introduced species have become invasive and have altered many acres of watershed. One 
way to lower declines in native biodiversity is to reduce dependence on imported goods that are 
often vectors for pest species. One such vector is the import of Christmas trees, which annually 
results in many port interceptions of host-specific generalist and “hitch-hiker” pests. Not all new 
pest introductions are intercepted and some escape into the natural environment causing 
reductions in native arthropod and plant species. In order to determine the feasibility for locally 
produced Hawaiian Christmas trees a historic review of Christmas tree production in Hawai‘i 
and a market analysis were conducted earlier this year. Results of the historic review include a 
summary of species already in Hawai‘i and their potential for large scale production. The market 
analysis results include a variety of relevant economic indicators. 
 
4-9 Coral disease prevalence in O‘ahu’s Marine Life Conservation Districts 
Maya Walton, Cynthia Hunter, Greta Aeby 
University of Hawai‘i Mānoa, Hawai‘i, USA 

Coral disease is one of the major causes for coral mortality, and a top concern for coral reef 
conservation. Despite awareness of the threat that disease poses to corals, there has been limited 
research on the prevalence of disease within O‘ahu’s Marine Life Conservation Districts 
(MLCDs). Past studies have suggested that protection status not only influences the abundance 
of fish, macroalgal levels, and coral cover but also the number of diseased coral colonies. 
Furthermore, management actions such as the use of MLCDs, which enhance fish abundance and 
diversity, could have important downstream impacts on coral reef resilience. We investigated 
coral reef ecosystem health inside O‘ahu’s three MLCDs compared to three adjacent unprotected 
reefs. Field surveys were used to quantify coral disease prevalence, coral cover, macroalgal 
cover, fish abundance and diversity, and coral community size structure at each of the sites. 
Environmental variables including temperature, inorganic-organic carbon fractions of sediment 
samples, and rugosity were also measured. Biological and environmental parameters, as well as 
protection status, were used in a statistical model to determine what variables were the best 
predictors for coral reef ecosystem health. These data will provide important baselines to 
compare and measure coral health in the future. 
 
4-10 Avian Disease Assessment at Midway Atoll National Wildlife Refuge 
Dennis LaPointe1, Carter Atkinson1, Eszter Adany2, John Klavitter3 
1U.S. Geological Survey, Hawai‘i National Park, Hawai‘i, USA, 2University of Hawai‘i at Hilo, 
Hawai‘i Cooperative Studies Unit, Hilo, Hawai‘i, USA, 3U.S. Fish and Wildlife Service, 
Honolulu, Hawai‘i, USA 

Introduced, mosquito-borne avian pathogens (Avipoxvirus and Plasmodium relictum) remain an 
obstacle to conservation of endemic avifauna on the main Hawaiian Islands. Endemic passerines 
on the northwest Hawaiian Islands are threatened by stochastic events and sea level rise. The 
USFWS has proposed establishment of insurance populations on suitable atolls to ensure the 
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survival of these species. In order to assess the suitability of Midway Atoll for NW Hawaiian 
passerines we conducted a survey for vectors and avian pathogens. In May 2010 and April 2012, 
we collected blood and lesion samples from Island Canaries, Common Myna and Laysan 
Albatross and trapped adult mosquitoes and surveyed wetlands and artificial water catchment for 
larval mosquitoes. We found no evidence of the avian malaria, Plasmodium relictum in blood 
samples from canaries (N =127) or common myna (N=61) but found Avipoxvirus common 
among nestling albatross. The mosquito, Culex quinquefasciatus, was present throughout most of 
Sand Island but reached their greatest density in the vicinity of the septic tanks and created 
wetlands. There is a positive association between pox prevalence and mosquito abundance. 
Depending on the host specificity of the Avipoxvirus present, mosquito control may be critical to 
future passerine translocations at Midway Atoll NWR. 
 
4-11 Managing for Climate Change: How Lessons Learned from the Hawaiian Archipelago 
Could be Applied to the Pacific Marine National Monuments. 
Midori Akamine4, Dan Polhemus3, Jim Potemra2, Jesse Souki1 
1State of Hawai‘i - Office of Planning, Honolulu, USA, 2UH Mānoa/IPRC, Honolulu, USA, 
3USFWS, Honolulu, USA, 4NOAA Fisheries, Honolulu, USA 
Recent climate assessments have emphasized the impacts of climate change on Pacific marine 
ecosystems (2012 PIRCA, 2013 FAC Draft Climate Assessment Report). Climate change 
certainly threatens resources in the Pacific Remote Islands Area, Rose Atoll, and Marianas 
Trench Marine National Monuments. However, little baseline information on ecosystem 
processes is available from these remote places that can be used in managing for climate change. 
Hawai‘i and its protected areas have been studied in greater detail, and managers are already 
using this information to develop and implement adaptive management strategies. The decision 
making process and data requirements used by managers in Hawai‘i can provide a model for 
similar planning in the remote Pacific Monuments. This forum will provide scientists and 
managers with an opportunity to engage with the public and identify meaningful ways to frame 
climate change issues, identify and understand diverse data sources, evaluate available 
management options, and establish criteria for decision-making. 
 
4-12 Connecting Resource Managers, Educators, and Local Communities in Planning and 
Implementing Climate Change Adaptation Efforts in the Pacific Island Region 
Art Sussman1, Willy Kostka2, Lisa Andon3 
1WestEd, San Francisco, CA, USA, 2Micronesia Conservation Trust, Pohnpei, Federated States 
of Micronesia, 3Micronesia Conservation Trust, Kosrae, Federated States of Micronesia 
This forum highlights climate change adaptation efforts that are happening in the U.S. Affiliated 
Pacific Islands (USAPI) and that involve local agencies and communities. USAPI Climate 
adaptation and climate education experts will share their plans, resources, results and 
conclusions. Micronesia Conservation Trust (MCT) and partners in the Micronesia Challenge 
produced “Adapting to a Changing Climate (ACC),” a suite of climate change outreach materials 
that resource managers can use with local communities. In addition, the Pacific Islands Climate 
Education Partnership (PCEP) has produced resource materials to connect schools, teachers, and 
students in local climate adaptation efforts. MCT staff and other partners have conducted 
trainings in the four states of the Federated States of Micronesia, in the Marshall Islands and in 
Palau. A number of communities in the Federated States of Micronesia have completed the Local 
Early Action Plans for climate adaptation. MCT staff and/or local adaptation planners will 
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discuss the processes, current progress, and next steps for these projects. Additionally, staff from 
PCEP will describe plans and progress in connecting teachers and students in K-12 schools with 
community adaptation efforts to improve both climate education and the adaptation work. 
 
4-13 Building and Strengthening Indigenous Knowledge Systems and Institutions to 
Manage Threats to Cultural Landscapes 
Mervyn Tano2, Daniel Wildcat1, Kevin Chang3 
1Haskell Indian Nations University, Lawrence, KS, USA, 2International Institute for Indigenous 
Resource Management, Denver, CO, USA, 3Hawai‘i Community Stewardship Network, 
Honolulu, HI, USA 

International climate science organizations maintain climate change threatens indigenous 
societies because of their reliance on resource-based livelihoods. Also prevalent is the view that 
landscape changes resulted in the loss of traditional knowledge by altering the assumptions and 
factual bases upon which such knowledge was learned. This workshop, with its facilitated 
dialogues, examines these assumptions and identifies those adaptive management policies, plans, 
research, and programs proposed by agencies and organizations that may be inadequate and 
inimical to the interests of coastal- and island-dwelling American Indian and Hawaiian 
communities. Focusing on landscapes, seascapes, and natural resources perpetuates the notion of 
indigenous peoples as inhabiting isolated landscapes and ignores the secondary impacts of 
climate change such as militarization, industrialization, and urbanization. Defining traditional 
knowledge as a compendium of factoids can be condescending and exploitive, as when 
traditional knowledge is mined to support Western climate adaptation strategies. Cultural 
experts, holders and producers of traditional knowledge are central to creating and sustaining 
indigenous climate adaptation strategies. But traditional systems and institutions are also needed. 
The workshop will identify current best practices and suggest other activities that encourage the 
development of traditional knowledge holders as well as the systems and institutions in which 
they operate. 
 
4-14 Hawai‘i Environmental Funders Forum - An Overview and Evaluation of Hawai‘i’s 
Funding Landscape 
Eric Co1, Josh Stanbro2, Scott Bloom3, Kathy Chaston4, Stephanie Lum-King Bennett4, Robin 
Midkiff5, Darren Lerner6, Neil Hannahs7, Hawley Iona8, Michael Hamnett9, Jason Philibotte10 
1Harold K.L. Castle Foundation, Kailua, Hawai‘i, USA, 2Hawai‘i Community Foundation, 
Honolulu, Hawai‘i, USA, 3NOAA-NMFS Pacific Islands Regional Office (PIRO), Honolulu, 
Hawai‘i, USA, 4NOAA-NOS Pacific Services Center (PSC), Honolulu, Hawai‘i, USA, 5Atherton 
Family Foundation, Honolulu, Hawai‘i, USA, 6University of Hawai‘i Sea Grant, Honolulu, 
Hawai‘i, USA, 7Kamehameha Schools, Honolulu, Hawai‘i, USA, 8Office of Hawaiian Affairs, 
Honolulu, Hawai‘i, USA, 9Hawai‘i Coral Reef Research Initiative (HCRI), Honolulu, Hawai‘i, 
USA, 10Conservation International Hawai‘i Fish Trust (CI-HFT), Honolulu, Hawai‘i, USA 
This forum will host a panel of both public and private organizations that comprise a majority of 
the environmental funding available in Hawai‘i. Brief presentations by several funding programs 
will be followed by facilitated discussion on the overall funding landscape in Hawaii, and 
audience questions. 
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CONCURRENT SESSION 5:  July 17, 2013 
 
5-1 Building Partnerships for a Sustainable Future: Bright Spots in Hawaiʻi Leadership 
organized by Hawaiʻi Green Growth 
Audrey Newman1, ‘Aulani Wilhelm3, Breanna Rose2, Chipper Wichman6, Deanna Spooner7, 
Jackie Kozak Thiel9, Ken Kakesako11, Kim Ku'ulei Birnie12, Mark Fox13, Michelle Jones14, 
Pauline Sato15, Piia Aarma16, Sharon Moriwaki17, Amy Hennessey4, Brandon Lee4, Carol 
Fienga5, Emma Yuen8, June Matsumoto10 
1Hawai‘i Green Growth & Global Island Partnership, Hawai‘i, USA, 2Hawai‘i Green Growth, 
Hawai‘i, USA, 3Papahānaumokuākea Marine National Monument & World Heritage Site, 
Honolulu, USA, 4Ulupono Initiative, Honolulu, USA, 5Kōkua Hawai‘i Foundation, Hawai‘i, USA, 
6National Tropical Botanical Garden, Hawai‘i, USA, 7Pacific Islands Climate Change 
Cooperative, Hawai‘i, USA, 8Hawai‘i Department of Land and Natural Resources, Hawai‘i, 
USA, 9Hawai‘i Invasive Species Council, Hawai‘i, USA, 10Hawai‘i Convention Center, Honolulu, 
USA, 11Hawai‘i Department of Agriculture, Hawai‘i, USA, 12Polynesian Voyaging Society & 
Papa Ola Lokahi, Hawai‘i, USA, 13The Nature Conservancy, Hawai‘i, USA, 14Department of 
Land and Natural Resources; Hawai‘i Environmental Education Alliance, Hawai‘i, USA, 
15Mālama Learning Center & Agricultural Leadership Foundation of Hawai‘i, Hawai‘i, USA, 
16Pineapple Tweed Public Relations & Marketing, Hawai‘i, USA, 17Hawai‘i Energy Policy 
Forum, Hawai‘i, USA 

Success is built upon initiatives that work - bright spots. Please join us to discover how Hawaiʻi 
is a model in advancing sustainable growth through multi-sector and public-private collaboration 
and how conservation is playing a key role in tackling challenges to our environment and 
communities. This session will share Hawaiʻi bright spots that are advancing partnerships for 
land and ocean health, food self-reliance, clean energy, sustainable tourism, green workforce 
development, responses to climate change, green funding and more. It is intended for leaders in 
natural resource management, tourism, business, education, government and nonprofit 
organizations. Objectives: learn the hows and whys of successful cross-sector collaboration; 
build commitment across sectors to advance sustainable initiatives; network and exchange 
knowledge; inspire new partnerships and action. Islands are microcosms that can demonstrate 
responses to global challenges. As the planet’s most isolated population, Hawaiʻi exemplifies the 
urgent need for action. Hawaiʻi Green Growth brings leaders together to achieve Hawaiʻi’s 
sustainability goals and be a model for integrated “blue/green” growth. Interactive round-table 
discussions will highlight inspiring examples of partnerships and programs that are helping lead 
sustainable growth in Hawaiʻi. Participants will engage in facilitated discussions and make new 
connections on several topics of their choice. 
 
5-2 Island Leadership in Defining the New “Green (and Blue) Economy” 
Allen Tom1, Andrew Rossiter3, Noelani Schilling-Wheeler2, Kelly Hoen4, Neil Hannahs5 
1NOAA Office of National Marine Sanctuaries, Kihei, HI, USA, 2O‘ahu Visitors Bureau, O‘ahu, 
HI, USA, 3Waikīkī Aquarium, O‘ahu, HI, USA, 4The Royal Hawaiian, O‘ahu,HI, USA, 5Land 
Assets Division of Kamehameha Schools, O‘ahu, HI, USA 

Tourism is the major economic driver in Hawai‘i. The visitor industry impacts all sectors of our 
island way of life, and worldwide our environment is promoted as unique and unspoiled. In 
many places around the world, a healthy environment translates into a healthy economy. 
However in Hawai‘i, many in the business and visitor industry community are unaware of 
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the environmental messages and protocols that are needed to ensure that our fragile ecosystems 
are protected. This forum will explore examples of how several Hawai‘i-based tourism-related 
business have taken on the environmental stewardship message. The panel members will 
demonstrate how their organizations came to integrate the environmental message and ethic into 
their business practices. Members represent visitor industry leaders who have successfully 
blended sustainability, environmental and or cultural stewardship into their business and work 
place standards. This panel represent a wide spectrum of the business and non-profit world in 
Hawai‘i. The members will discuss the lessons learned, and the value that their environmental 
programs have imparted on their organizations. It is hoped that the forum will stimulate more 
ideas to broaden both the scope of environmental and cultural practices throughout the visitor 
industry, and to encourage more businesses to embrace these practices. 
 
5-3 Seafood Security Collaborative Research Project: Involving Local Fishers in Fisheries 
Management. 
Bart Wilcox, Mahana Gomes 
Hui Aloha Kīholo, Kiholo, HI, USA 

Historically, Hawai‘i had a healthy and productive ocean ecosystem that fully sustained the 
seafood needs of its people. Today, we import approximately 75% of all seafood consumed in 
Hawai‘i. A growing human population and its associated impacts plus a loss of traditional 
conservation practices have contributed to the decline in nearshore fisheries and impacted 
seafood security, particularly in fishing communities. One of the greatest obstacles to reversing 
these declining resource trends is lack of data on the characteristics and magnitude of fishing 
efforts and its contribution to seafood security in Hawai‘i. Both fisheries managers and local 
fishing communities are interested in how local fishing effort and the distribution of fish catch 
contributes to the subsistence needs of their communities. To address these issues, CI’s Hawai‘i 
Fish Trust has been working with fishing communities, the University of Hawai‘i, and Stanford 
University to develop and implement an innovative approach to fisheries data collection and 
collaborative partnerships. Fishermen are in a prime position to be the “eyes on the reef,” 
providing much-needed information to managers and scientists about nearshore seafood security. 
This presentation will outline the experiences and lesson's learned from three fishing 
communities that have been gathering this critical fisheries management information. 
 
5-4 Fish Flow, Seafood Security, and Coastal Sustainability in Hawaiian Communities 
Jack Kittinger 
Stanford University and Conservation International Hawai‘i Fish Trust, Monterey, CA, USA 
Coral reefs provide important benefits to human communities in Hawai‘i, but declines in ocean 
health threaten these services. Ecosystem services include benefits such as nutrient cycling, food 
provisioning, cultural practices, and recreational uses. In this talk, I draw on results from 
participatory research in Hawaiian communities on linked cultural and food provisioning 
functions of coral reefs. Spatial characterizations of fish flow (seafood disposition and 
distribution) illustrate the important role of social relationships and networks, which mediate the 
distribution of these services. Results show that reef fisheries in Hawai‘i are primarily 
subsistence-oriented, and can comprise a substantial proportion of household food budgets. The 
sharing of catches sustains important cultural practices and social linkages that support 
community resilience. However, these practices are threatened by both human activities (e.g., 
non-pono fishing, pollution) and resource management policies that make it difficult for 



2012 Hawai‘i Conservation Conference • July 16-18, 2013 37 

communities to develop and implement place-based rules more congruent with local 
context.  However, co-management approaches (shared decision-making authority between 
local-level resource users and state agencies) are creating space for the development and 
implementation of place-based management. These approaches show promising results for 
increasing local seafood security, sustaining important cultural practices, and protecting the 
integrity of coral reef ecosystems and important resource pools. 
 
5-5 Coral Reef Fish Markets in the Hawaiian Islands 
Nicole Milne1 
1Okupukupu Consulting, Kamuela, HI, USA, 2University of Hawai‘i at Mānoa, Honolulu, HI, 
USA 
Hawai‘i’s coral reef fisheries have great socio-cultural and economic importance to Hawai‘i 
residents and the local economy. Hawai‘i’s annual coral reef fish (CRF) landings average over 1 
million lbs., including the largest commercial fisheries of akule (bigeye scad) and ‘ōpelu 
(mackerel scad), in addition to several common species such as parrotfish, surgeonfishes, 
goatfishes, jacks, unicornfishes, and others. Coral reef fish are consumed seasonally for cultural 
events and are an important protein source for many local families. A recent decline in coral reef 
resources has underlined the need to better design conservation strategies for reef fish species 
using an ecosystem-based approach to management. Such approaches emphasize the multi-
faceted value of the fishery and require the incorporation of biological data on stock health 
coupled with the social-cultural importance of the fishery to end consumers and the economic 
role of reef fish in local markets and communities. Interviews with over 100 CRF dealers in the 
main Hawaiian Islands focused on retailer reliance on CRF sales, dealer-vendor relationships, 
market trends, distribution, and the role of imports. Results from this study should be considered 
as part of a larger landscape of data needed to understand the role and extent of CRF in local 
markets. 
 
5-6 Know Your Fisherman, Know Your Fish: Engaging the Fish-Eating Public through the 
Community Supported Fishery (CSF) Model 
Alan Lovewell 
Local Catch Monterey Bay, Pacific Grove, USA 
More than 80% of seafood consumed in the U.S. is imported. As a result, the public has lost vital 
connections to the livelihoods, ecosystems and oceans that provide this important and vulnerable 
food source. Community supported fisheries (CSFs) have recently emerged as a market-based 
solution to supply communities with seafood caught by local fishermen. The first CSF in the 
U.S. was formed in 2006, and now over 30 organizations exist, with over 120 pick-up locations. 
Building on this, Local Catch Monterey Bay (LCMB) was established in 2012 to supply the 
communities of Monterey Bay with locally sourced seafood on a membership basis. Weekly 
deliveries are supplemented with information on local fishermen and fisheries, recipes, videos, 
species, etc., to improve member awareness, connection, ocean stewardship, and overall seafood 
experience; from the bottom of the ocean to the top of our plates. LCMB has made significant 
progress in its first year reconnecting members to the ocean and fishermen and is one of the 
largest CSFs. But significant challenges remain in scalability, and in changing consumer 
preferences and behavior. However, LCMB has made an important first step demonstrating a 
business model that gets consumers to invest in local sustainable seafood production. 
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5-7 Merging Seafood Security and Food Sovereignty through Tactical Policy Activism 
Ashley Lukens 
University of Hawai‘i at Mānoa, Honolulu, HI, USA 
This article explores the effectiveness of policy activism for indigenous and settler communities 
working within (and at times against) a settler state. Looking specifically at the work of 
Hanohano Heʻeia, a collaboration between three ‘āina-based non-profits in the ahupuaʻa of 
Heʻeia: Kāko‘o ‘Ōiwi, Paepae o Heʻeia, and Hui Ku Maoli Ola, and the matrix of public and 
private relationship through which these organizations fund and accomplish their work, this 
article elucidates the current and potential role of law and policy for aligning the goals of 
Seafood Security with the Hawaiian Food Sovereignty movement. Insofar as restoration and 
resource management are two of the primary means through which the community’s access 
indigenous language, knowledge, and cultural practices, it examines how collaborations like 
reclaim and restore communities through eco-system restoration on occupied land. By 
developing a tactical policy framework for inter-agency and administrative engagement, this 
article explores how indigenous/settler groups within Hawaii are engaging the state’s 
administrative bodies and creating conditions for seafood security and sustainable self-
determination without simultaneously endorsing the legitimacy of the state or having their work 
co-opted by it. 
 
5-8 Nana i ke kumu: Look to the Source: Understanding Our Role in the Culinary Sector to 
Connect Community, Food, and Education 
Mark Noguchi 
Pili Hawai‘i, Honolulu, HI, USA 
“Sustainability” isn’t a new concept, it’s a way of life ages old. Hawaiians utilized “place-based 
resourcing,” every day. They gathered within their ahupua‘a, and had a firm grasp and 
understanding of their finite resources. So just like times of old, today we are trying to re-
connect, and understand our connection to our ‘āina, our land. Hawaiian or not, we are island 
people, and it is our obligation as such to maintain our resources in a responsible manner like the 
original inhabitants of Hawai‘i did. 
 
5-9 Seafood Security and Sustainability in the Hawaiian Islands: An Interactive Talk Story 
Session on Solutions 
Jack Kittinger1, Jason Philibotte2, Ashley Lukens3, Nicole Milne4 
1Stanford University, Monterey, CA, USA, 2Conservation International, Hawai‘i Fish Trust, 
Honolulu, HI, USA, 3University of Hawai‘i, Honolulu, HI, USA, 4The Kohala Center, Waimea, 
HI, USA 

Healthy coastal ecosystems are critical in providing reliable resource flows and food security to 
local communities. However, the health of ocean ecosystems is declining, threatening critical 
services provided by these ecosystems and their associated social, economic, and cultural 
dimensions. In these paired symposium and forum sessions, we will hear emerging insights from 
scholars and practitioners working on seafood security in the Hawaiian Islands, and moderate an 
interactive talk story session focused on solutions and pathways toward sustainability. Following 
presentations in our symposium session, we will moderate an expert panel in an open, interactive 
talk story forum session, where presenters and attendees will discuss the types of nuanced policy 
interventions and effective resource stewardship programs necessary to create a more seafood 
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secure and healthy Hawai‘i. Panel participants include local fishers, seafood marketers, 
researchers, marine resource managers, NGOs, and chefs, representing all aspects of the seafood 
supply chain, from hook to mouth. Our overarching goal is to enliven discussion about how to 
best protect and sustain local food systems and develop place-based approaches to increasing 
local seafood autonomy, drawing from lessons from the past, new technologies of the future, and 
participatory approaches that involve stakeholders in the co-production and implementation of 
solutions. 
 

CONCURRENT SESSION 6:  July 18, 2013 
 
6-1 Building Partnerships for a Sustainable Future: Bright Spots in Hawaiʻi Leadership 
organized by Hawaiʻi Green Growth 
Audrey Newman1, ‘Aulani Wilhelm3, Breanna Rose2, Chipper Wichman6, Deanna Spooner7, 
Jackie Kozak Thiel9, Ken Kakesako11, Kim Ku‘ulei Birnie12, Mark Fox13, Michelle Jones14, 
Pauline Sato15, Piia Aarma16, Sharon Moriwaki17, Amy Hennessey4, Brandon Lee4, Carol 
Fienga5, Emma Yuen8, June Matsumoto10 
1Hawai‘i Green Growth & Global Island Partnership, Hawai‘i, USA, 2Hawai‘i Green Growth, 
Hawai‘i, USA, 3Papahānaumokuākea Marine National Monument & World Heritage Site, 
Hawai‘i, USA, 4Ulupono Initiative, Hawai‘i, USA, 5Kōkua Hawai‘i Foundation, Hawai‘i, USA, 
6National Tropical Botanical Garden, Hawai‘i, USA, 7Pacific Islands Climate Change 
Cooperative, Hawai‘i, USA, 8Hawai‘i Department of Land and Natural Resources, Hawai‘i, 
USA, 9Hawai‘i Invasive Species Council, Hawai‘i, USA, 10Hawai‘i Convention Center, Hawai‘i, 
USA, 11Hawai‘i Department of Agriculture, Hawai‘i, USA, 12Polynesian Voyaging Society & 
Papa Ola Lokahi, Hawai‘i, USA, 13The Nature Conservancy, Hawai‘i, USA, 14Department of 
Land and Natural Resources; Hawai‘i Environmental Education Alliance, Hawai‘i, USA, 
15Mālama Learning Center & Agricultural Leadership Foundation of Hawai‘i, Hawai‘i, USA, 
16Pineapple Tweed Public Relations & Marketing, Hawai‘i, USA, 17Hawai‘i Energy Policy 
Forum, Hawai‘i, USA 

Success is built upon initiatives that work - bright spots. Please join us to discover how Hawaiʻi 
is a model in advancing sustainable growth through multi-sector and public-private collaboration 
and how conservation is playing a key role in tackling challenges to our environment and 
communities. This session will share Hawaiʻi bright spots that are advancing partnerships for 
land and ocean health, food self-reliance, clean energy, sustainable tourism, green workforce 
development, responses to climate change, green funding and more. It is intended for leaders in 
natural resource management, tourism, business, education, government and nonprofit 
organizations. Objectives: learn the hows and whys of successful cross-sector collaboration’ 
build commitment across sectors to advance sustainable initiatives; network and exchange 
knowledge; inspire new partnerships and action. Islands are microcosms that can demonstrate 
responses to global challenges. As the planet’s most isolated population, Hawaiʻi exemplifies the 
urgent need for action. Hawaiʻi Green Growth brings leaders together to achieve Hawaiʻi’s 
sustainability goals and be a model for integrated “blue/green” growth. Interactive round-table 
discussions will highlight inspiring examples of partnerships and programs that are helping lead 
sustainable growth in Hawaiʻi. Participants will engage in facilitated discussions and make new 
connections on several topics of their choice. 
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6-2 Na Hokua Kano- Having Strong ShouldersAccepting, Carrying and Sustaining the 
Kuleana of Restoration  
Keoni Kuoha, Kapalikū Schirman, Kīhei Nahale-a, Ku‘ulei Keakealani, Yvonne Yarber Carter, 
Wilds Pihanui Brawner, Keoki Apokolani Carter 

This forum will discuss how two different groups Papahana Kuaola and Ka Pilina Poina 'Ole, 
ʻauamo kuleana (carry the responsibility) of restoring threatened and endangered Hawaiian 
resources. The two groups will spend the 1st half of the forum doing seperate presentations about 
who they are, what they do and how they do it. Then the second half will be an interactive, hands 
on experience for attendees to meet with staff and experience the kinds of things that each 
program does in connecting people, places and planet together.  

6-3 Cross-sector Dialogue Regarding Hawai‘i’s Legal and Policy Options to Respond to 
Climate Change: Coping with Decreased Water Supplies 
Tom Giambelluca1, Barry Usagawa2, William Tam3, Richard Wallsgrove4 
1University of Hawai‘i Mānoa Dept. of Geography, Honolulu, USA, 2Honolulu Board of Water 
Supply, Honolulu, USA, 3Commission on Water Resource Management, Honolulu, USA, 4Blue 
Planet Foundation, Honolulu, USA 

This forum seeks to encourage cross-sector dialogue to promote effective developments in our 
responses to climate change, and will specifically focus on our legal and policy options for 
coping with decreased water supplies. The intent of the forum is to provide participants with 
information to consider legal and policy developments that would help Hawaii cope with climate 
change. First, we will review of the climate assessment forecasts for Hawai‘i. Second, we will 
outline developing legal and policy options. Next, we will focus on water and topics would 
include competition for decreased water supplies and potential results of decisions that affect 
distribution. There will be an opportunity to engage with the public to frame the issues and 
possible responses.  
 
6-4 Cultivating Sustainability: A Virtual Farm Tour Featuring Sustainable Agriculture 
Practices 
Jean Brokish1, Lisa Zeman3, Puaonaona Stibbard7, Fred Lau4, Jonas Otsuji6, Mary Wilkowski5, 
Kim Coffee-Isaak2 
1O‘ahu Resource Conservation and Development Council, Kunia, Hawai‘i, USA, 2Agricultural 
Leadership Foundation of Hawai‘i, Honolulu, Hawai‘i, USA, 3O‘ahu Fresh, Honolulu, Hawai‘i, 
USA, 4Mari’s Gardens, Mililani, Hawai‘i, USA, 5HI Tea-Shop, Honolulu, Hawai‘i, USA, 6Otsuji 
Farms, Hawai‘i Kai, Hawai‘i, USA, 7Soil and Water Conservation Districts, O‘ahu, Hawai‘i, 
USA 
Sustainable agriculture practices illustrate the connection between conservation of our natural 
resources and the need to provide food, fiber, and fuel for Hawai‘i’s people. Farmers are 
stewards of the land and often serve at the forefront of efforts to protect good water quality, 
control invasive species, develop clean energy products, grow, process and distribute healthy 
food, and provide green jobs. This forum will feature conservation planners encouraging the use 
of best management practices, farmers and ranchers tackling food security by increasing 
production of key crops and utilizing value-added products, and others forging connections 
between farm fields and consumers. We’ll discuss innovative partnerships that are moving 
Hawaiʻi closer to self-sufficiency. Learning from Hawaiʻi’s best examples of sustainability 
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illustrates the importance of collaboration and encourages others to seek ways to effectively 
work together. 
 

CONCURRENT SESSION 7:  July 18, 2013 
 
7-1 Empowering communities to enhance resource management through Conservation 
Action Planning 
Manuel Mejia  
 
Conservation Action Planning (CAP) is a powerful tool to guide conservation teams to develop 
focused strategies and measures of success.  There is a growing community of conservation 
practitioners that have successfully used this process worldwide and in Hawaii.  This forum’s 
purpose is to convene community members, conservation practitioners, landowners, government 
agency staff, donors and other natural resource stakeholders in Hawaii to explore how this 
strategic planning process is being applied to enhance marine conservation efforts.   
 
7-2 The Human Ecological Footprint in Pre-Contact Hawaiʻi: Lessons for Our Changing 
Island Landscapes 
Samuel Gon III1, Stephanie Tom1, Andrew Choy2 
1The Nature Conservancy, Honolulu, Hawai‘i, USA, 2Office of Hawaiian Affairs, Honolulu, 
Hawai‘i, USA 
The history of Hawaiian biological diversity is of loss and persistence as a result of the presence 
of people. The first 1,000 years of human presence in Hawai‘i brought changes to ecosystems as 
a result of the effects of perhaps close to one-million Hawaiians engaging in all activities of a 
thriving culture prior to 1778. Using geospatial modeling and traditional sources describing 
traditional areas of frequent use, the areas of ecosystem displacement have been drafted for the 
eight main islands. It is a remarkably light footprint (10-20% of total land area), relative to today 
(45-95%), for several important reasons, including very strong societal relationships to land and 
sea. Accelerated destruction came with loss of Hawaiian societal resource relationships in the 
face of Western contact. The Hawaiian footprint is the first step in a geospatial history of land 
use in Hawai‘i, moving from there to Western mono-crop agriculture, introduced ungulates, and 
other major contributors to the current patterns of ecosystem loss. Understanding the details of 
the history of Hawaiian ecosystem change provides us with insights on the maintenance and 
restoration of what remains. The Hawaiian footprint is also a model for modern efforts to achieve 
energy and food sovereignty for Hawaiʻi. 
 
7-3 Learning from Traditional Ecological Knowledge to understand Climate Change 
Impacts and Preserve Key Cultural and Natural Resources in Ka‘ūpūlehu 
Ku‘ulei Keakealani2, Hannah Springer3, Yvonne Yarber Carter2, Pelika Bertelmann2, Heather 
McMillen1, Tamara Ticktin1 
1University of Hawai‘i at Mānoa, Honolulu, HI, USA, 2Ka‘ūpūlehu Interpretive Center, Kona, 
HI, USA, 3Kukuiohiwai, Kona, HI, USA 

Climate change is a global process with site-specific ecological and sociocultural repercussions. 
Observations informed by local ecological knowledge (LEK)---knowledge-practice-belief 
systems passed down over generations---highlight local changes to weather, impacts of change, 
and adaption strategies. We describe two participatory projects in Ka‘ūpūlehu that focus on LEK 
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to understand how environmental and ecological conditions and processes are changing and how 
people have adapted. These projects are informed by traditional ‘ōlelo no ‘eau, mo‘olelo, 
historical information, and more recent observations from kama‘āina with in-depth and long-
term relationships to Ka‘ūpūlehu. One project is a “timeline of adaptation” that begins with 
geologic creation of the land, settlement by kanaka, and continues to present day with insights on 
how people have responded to limited natural resources, environmental change, and disturbances 
(drought, lava, storms, political change). The second project is a “seasonal calendar” describing 
cyclical change in mauka and makai environments, as well as the links between them. It captures 
spatio-temporal variation and includes abiotic (astronomy, weather) and biotic components 
(phenology, migration patterns), as well as harvest and preparation of foods (‘opihi, pa‘akai, 
‘ōpelu). Biocultural and participatory approaches highlight informed observations of longer-term 
changes to normal variation and improve our understanding of how to adapt. 
 
7-4 A Landscape-based Assessment of Climate Change Vulnerability for Native Hawaiian 
Plants 
Lucas Fortini1, Jonathan Price3, James Jacobi2, Adam Vorsino4, Sam ‘Ohukani‘ohi‘a Gon III5, 
Kevin Brink6, Fred Amidon4, Gregory Koob7, Eben Paxton2, Steve Miller4 
1Pacific Islands Climate Change Cooperative, Honolulu, HI, USA, 2US Geological Survey, 
Honolulu, HI, USA, 3University of Hawai‘i at Hilo, Hilo, HI, USA, 4US Fish and Wildlife Service, 
Honolulu, HI, USA, 5The Nature Conservancy, Honolulu, HI, USA, 6Hawai‘i Cooperative Studies 
Unit, Hilo, HI, USA, 7USDA Natural Resources Conservation Service, Honolulu, HI, USA 
One common way to conduct species vulnerability assessments (VA) to climate change (CC) is 
to model species distributions and predict CC-related range shifts. However, other characteristics 
of a species distribution and spatial contextual factors have been determined to be important 
determinants of CC vulnerability in past research.With this in mind, we defined species 
landscape vulnerability as a measure of the potential impact of CC on a species' spatial 
distribution in relation to landscape features that attenuate (e.g., distribution of protected areas) 
or exacerbate (e.g., highly degraded areas) climate change impacts. We used an approach that 
integrates species distribution models into a VA framework that can be updated with improved 
models and data. By applying this methodology to over 1000 native Hawaiian plant species we 
determined the CC vulnerability of individual species while demonstrating patterns of 
vulnerability with respect to habitat associations, conservation status, and other species 
characteristics. This first attempt to assess the potential CC threats to the entirety of the Main 
Hawaiian island flora fills a critical knowledge gap for resource managers in the region. We 
highlight results from the assessment (including predictions of CC-induced species extinctions, 
range shifts, etc.) while delineating future research directions. 
 
7-5 A Tropical Decision Support Tool to Enhance Management of Pacific Island 
Ecosystems for Resilience to Climate Change and Invasive Species 
Richard MacKenzie1, Christian Giardina1, Keith Reynolds2, Paul Hessburg3, Chris Heider4, Ed 
Salminen4, Nick Povak3, Ayron Strauch5 
1USDA Forest Service, PSW, Institute of Pacific Islands Forestry, Hilo, HI, USA, 2USDA Forest 
Service, PNW, Forestry Sciences Laboratory, Corvallis, OR, USA, 3USDA Forest Service, PNW, 
Forestry Sciences Laboratory, Wenatchee, WA, USA, 4Watersheds Professionals Network, 
Philomath, OR, USA, 5Department of Natural Resources and Environmental Management, 
University of Hawai‘i at Mānoa, Honolulu, HI, USA 
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Ensuring the continued capacity of tropical landscapes to provide clean, fresh water to sustain 
life is among the greatest natural resource challenge facing tropical regions. Climate change and 
invasive species are growing threats that already impact Pacific Island watersheds and their 
associated ecosystem services. Mid-elevation warming in Hawai‘i over the last 30 years has 
exceeded the global average; stream flow has been reduced by 10%. Climate projections for the 
region forecast continued warming and drying with fewer but more intense rain events; this 
pattern will be more pronounced in drier areas. Further, in Hawai‘i and across the Pacific, native 
forests are being rapidly invaded by high water use invasive exotic plants that alter the 
hydrological cycle of once native-dominated systems. A warmer, drier climate will likely 
exacerbate these impacts. We will present a tropical decision support tool (TDST) that will 
increase the effectiveness of watershed management by: (i) identifying potential impacts of 
climate change in the context of other stressors (invasive species, wildfire) on nearshore and 
terrestrial ecosystems; (ii) assessing potential impacts of climate change on water resources; and 
(iii) increasing adaptive capacity of infrastructure and other ecosystems to climate change 
through enhanced management. 
 
7-6 Place-based Disaster Resilience: A Cross-Island Approach to Navigating Socio-
Ecological Transformations in Communities in Hawai‘i  
Sarah Henly-Shepard1, Makaala Ka‘aumoana2 
1Disaster Resilience, L.L.C., Honolulu, HI, USA, 2Hanalei Watershed Hui, Hanalei, HI, USA 

Pacific Island communities are extremely vulnerable to natural hazards and the impacts of 
climate change. In Hawai‘i, hazards have been mitigated in the past by risk management 
strategies that endowed communities with the adaptive capacity to weather disasters. Such 
strategies included place-based knowledge systems and social institutions for resource 
management, which were passed from one generation to the next. Social institutions and 
embedded learning processes historically maintained tight linkages between healthy ecosystems 
and communities. In rural communities, many of these practices have been preserved, however 
significant social, economic and ecological changes have transformed community structures and 
dynamics, compromising once resilient systems. This project looks at adaptive place-based 
resilience research and planning practices that link the efforts of two at-risk community areas on 
two islands in Hawai‘i. A community-based participatory research and learning approach is used 
to facilitate place-based interpretation and evaluation of resilience, utilizing mixed qualitative 
and quantitative methods and social learning processes to inform decision-making. The project 
will result in the development of community-based disaster resilience plans integrating natural 
resource management, social capacity and disaster risk reduction, and will be facilitated through 
multi-sector community leadership boards. 
 
7-7 Identifying Mechanisms of Carbon Sequestration in Volcanic Ash-Derived Soils of 
Hawaiʻi across a 5.2°C Mean Annual Temperature Gradient 
Michelle Lazaro1, Susan Crow1, Creighton Litton1, Christian Giardina2, Jon Wells1 
1Department of Natural Resources and Environmental Management, University of Hawai‘i at 
Mānoa, Honolulu, HI, USA, 2USDA Forest Service, Institute of Pacific Islands Forestry, Hilo, 
HI, USA 
Volcanic ash-derived soils exhibit unique physical, chemical and mineralogical properties that 
give them the ability to stabilize large amounts of carbon (C), particularly in protected areas of 
native Hawaiian forests. Globally, soils can contain more C than the atmosphere and vegetation 
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combined. However, the mechanisms behind C sequestration within the subsoil are not fully 
understood, limiting prediction of soil C response to climate change. To examine these 
processes, soil cores were collected along a mean annual temperature gradient spanning 13-
18.2°C in Hawaiian montane wet forest in the Hawaiʻi Experimental Tropical Forest and the 
Hakalau Forest National Wildlife Refuge. To assess the ability of soils to store C via sorption 
onto mineral surfaces, leachates derived from a simulated forest floor were successively applied 
to the soil cores and the amount and chemical nature of C sorption was measured. On average, 
soil cores retained >40% of the total dissolved organic C applied and aromatic substances, such 
as those derived from lignin in litter, were preferentially retained and declined over time. Results 
of this study increase understanding of soil C storage in response to climate change, which can 
be used to direct future forest conservation and restoration efforts in Hawaiʻi. 
 
7-8 Effects and Interactions of Mean Annual Rainfall and Land-use Change on Fecal 
Indicator Bacteria Load in Tropical Rivers 
Ayron Strauch1, Richard MacKenzie2, Gregory Bruland3, Christian Giardina2 
1University of Hawai‘i at Mānoa, Honolulu, HI, USA, 2USDA Forest Service, Hilo, HI, USA, 
3Principia College, Elsah, IL, USA 

Wildlife, especially feral pigs (Sus scrofa), contribute to the fecal load of tropical watersheds, but 
few studies have quantified bacterial transport from native tropical forests over large spatial and 
temporal scales. We analyzed fecal indicator bacteria (FIB) in nine rivers across a mean annual 
rainfall (MAR) gradient on the windward coast of Hawai’i Island at monthly intervals to 
examine the effects of short-term (rainfall) and long-term (MAR) climate patterns on bacterial 
transport. MAR had a significant effect on all three FIB concentrations (Total coliform, 
Enterococci, Escherichia Coli), with rivers draining higher MAR watersheds containing lower 
FIB. Additionally, bacteria load (FIB*flow) increased following storm events, but the rate of 
increase was greatest in lower MAR watersheds and percent forest cover reduced FIB levels 
across the coast. The effect of MAR on bacterial transport suggests that changes in precipitation 
(more-intense storms with longer intervening dry periods) could increase the amount of FIB in 
streams delivered to near-shore environments during intense but intermittent rainfall events due 
to increased FIB in soils. Anticipating climate driven shifts in water contamination will help 
managers protect native forests that have a beneficial effect on water quality. 
 
7-9 Quantifying Wedge-tailed Shearwater Road Mortality Along Southeastern O‘ahu, 
Hawai‘i (2011-2012) 
Devon Francke1, Daniel Rapp2, Sarah Youngren2, John Johnson2, Keith Swindle3, David 
Hyrenbach2, Norma Creps4 
1Oikonos Ecosystem Knowledge, Kailua, HI, USA, 2Hawai‘i Pacific University, Marine Science 
Programs at Oceanic Institute, Waimanalo, HI, USA, 3United States Fish and Wildlife Service, 
Arlington, VA, USA, 4Hawai‘i Department of Land & Natural Resources, Division of Forestry 
and Wildlife, Honolulu, HI, USA 
The Wedge-tailed Shearwater (‘Ua‘u kani, Puffinus pacificus), a seabird protected by both 
Federal and State statutes, breeds on O‘ahu, primarily on islets along the windward coast. 
Fledging shearwaters perish after being grounded on roadways due to exhaustion or collisions 
with man-made structures, and are then often hit by vehicles. In particular, the proximity of 
upwind shearwater colonies to a seaside highway causes high mortality along the southeast coast 
of O‘ahu. We surveyed grounded shearwaters along a 17.25 km section of the Kalaniana‘ole 
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Highway, from Hawai‘i Kai to Olomana Golf Course, during the fledging season of two years, 
and modelled shearwater mortality hotspots using the 50% and 95% density kernels with GIS. In 
2011, we documented 128 grounded shearwaters (Nov.14 - Dec.22), concentrated at Waimanalo 
Beach Park. In 2012, we documented 69 grounded shearwaters (Nov.9 - Dec.21) dispersed into 
five areas, between Sea Life Park and the Waimanalo Beach State Recreational Area. Moreover, 
in 2012, we marked and resighted 40 road-killed shearwaters, revealing that 27.5% and 50% of 
the carcasses persisted one and four days, respectively. Future surveys will help pinpoint those 
areas associated with high shearwater road mortality, in response to year-to-year changes in 
environmental conditions and anthropogenic activities. 
 
7-10 Feeding the Future:  Maximizing the Potential for Marine Aquaculture in the U.S. 
Pacific Islands, While Minimizing the Risks 
Alan Everson 
NOAA/NMFS, Honolulu, HI, USA 

The U.S. Pacific Islands, which include Hawai‘i, American Samoa, Guam and the 
Commonwealth of the Northern Mariana Islands appear to be ideal locations to support marine 
aquaculture. They all feature fairly pristine coastal waters, access to deep ocean environment 
within a few kilometers from shore and prospective markets in both Asia and the continental 
U.S. Unfortunately, this potential has never been fully realized in any of these locations. 
Hawai‘i’s offshore industry has failed to expand beyond a couple of fairly small cage culture 
operations and open ocean aquaculture has not been promoted in any of the other island 
jurisdictions. Fishpond practitioners in Hawai‘i face a myriad of permit requirements before they 
can begin to restore or repair their ponds. This presentation will examine the reasons for this 
situation and offer solutions to move marine aquaculture forward without negatively impacting 
the environment or local communities. 
 
7-11 Monitoring Endangered Seabirds in Upper Limahuli 
Andre Raine2 
1University of Hawai‘i, HI, USA, 2DOFAW, HI, USA 
The Upper Limahuli Preserve on Kaua‘i contains important populations of both Hawaiian Petrel 
Pterodroma sandwichensis and Newell’s Shearwater Puffinus newelli. To protect these breeding 
populations, a predator control program is currently being undertaken within the preserve. 
Understanding the effectiveness of this program requires intensive seabird monitoring, 
accomplished using a wide range of techniques. To map the distribution of the two species at a 
Preserve level, nocturnal surveys are carried out using standardised auditory and visual 
techniques. These surveys are supplemented using automated recording units, which are not only 
important for identifying the locations of new breeding hotspots, but also for providing a 
standardised measurement of colony activity patterns between years. While locating 
concentrations of breeding birds is critical, addressing the effectiveness of predator control 
requires research at the burrow level. In 2012, 53 seabird burrows were monitored and their 
progress tracked through the season. Additionally, remote cameras were deployed at individual 
burrows to track burrow attendance, along with interactions or visitations by introduced 
predators. Ensuring effective conservation of endangered seabirds in areas such as Upper 
Limahuli requires multiple research tools, coupled with strong partnership between conservation 
entities working towards the restoration and protection of Hawai‘i’s protected areas. 
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7-12 Using Landscape Models to Prioritize Areas for Newell’s Shearwater Conservation 
Megan Laut, Adam Vorsino 
U.S. Fish and Wildlife Service, Honolulu, Hawai‘i, USA 

Threats to the Newell’s shearwater (Puffinus newelli) including light attraction and fallout, 
collision with powerlines, predation, and habitat degredation have resulted in decline in the 
population from an estimated 84,000 birds in the early 1990s to an estimated 21,000 in 
2008.  We developed a habitat suitability model to identify the location and acreage of suitable 
habitat for Newell's shearwaters on Kaua‘i, and to identify sites most suitable for 
management. Our model identified the northwest quadrant of Kaua‘i as the core location where 
Newell’s shearwater can fly to nesting sites without encountering lights. We restricted the area 
suitable for management to this region, as sites outside would have diminishing returns because 
of the increased mortality from light fallout. We developed a PVA, and simulated various 
management scenarios to identify the probability of persistence of the species under those 
scenarios.  
 
7-13 Movement of Cultured and Wild Opakapaka (Pristipomoides filamentosus) in their 
Nursery Habitat 
Frank Parrish1, Nicholas Hayman1, Christopher Kelley2, Raymond Boland1 
1Pacific Islands Fisheries Science Center, 2570 Dole Street, Honolulu, Hawai‘i, USA, 
2University of Hawai‘i, School of Ocean and Earth Sciences, Honolulu, Hawai‘i, USA 
Sonic tags were used to characterize movements of cultured (n = 18) and wild juvenile (n = 28) 
pink snappers released over a 2-year period into a windward O‘ahu nursery.  Monitored for 8 to 
10 weeks using acoustic receivers, cultured fish were found to migrate away from the grounds at 
a faster rate than wild fish; and the residence time of tagged wild fish in the nursery showed a 
limited inverse relationship to fish body size. An expanded surveillance array used for the release 
of wild fish showed that once fish emigrate from the soft-bottom nursery area they were detected 
more frequently at 2 nearby ledge habitats than in the surrounding soft-bottom environment. The 
movement patterns of fish within the nursery corresponded better to crepuscular light levels than 
to daily intrusions of a cold-water bottom layer pumped upslope by internal tides. 
 
7-14 Japan Tsunami Marine Debris in Hawaiʻi: Planning for the Unknown 
Sonia Gorgula1, Carey Morishige2 
1Department of Land and Natural Resources, Division of Aquatic Resources, Honolulu, HI, USA, 
2NOAA Marine Debris Program / IM Systems Group, Inc., Honolulu, HI, USA 
As the tsunami that hit Japan in March 2011 receded from land, it washed much of what was in 
the inundation zone into the ocean-drink bottles to refrigerators; cement floating docks to large 
vessels and boats. Heavier materials likely sank closer to shore, while buoyant materials went on 
to make up the debris fields seen in satellite imagery and aerial photos of the waters near Japan. 
Winds and ocean currents have since scattered items of various shapes and sizes across the vast 
North Pacific Ocean. We have seen this debris make landfall on US coasts; however predicting 
when and where an item may arrive is very difficult. So, how do you plan and prepare for the 
unknown? This presentation will provide a brief overview of the Japan tsunami marine debris 
issue over the last two years as well as efforts to date. It will also discuss some of the challenges 
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of this new area of emergency response as well as the partnerships that developed to help 
overcome those challenges. 
 
7-15 Movement and Habitat use of Endangered and Migratory Birds on James Campbell 
National Wildlife Refuge 
Jared Underwood1, Lee Tibbitts2, Oliva Bailey1, Mike Silbernagle3, Aaron Nadig1, Joy 
Hiromasa1 
1USFWS, Honolulu, HI, USA, 2USGS Alaska Science Center, Anchorage, AK, USA, 3USFWS, 
Haleiwa, HI, USA 
Over the last two years we have tracked movements and habitat use of the ‘Alae Ke‘oke‘o 
(Hawaiian Coot), ‘Alae ‘Ula (Hawaiian Gallinule/Moorhen), and Kioea (Bristle-Thighed 
Curlew) on James Campbell National Wildlife Refuge. We have learned that the ‘alae ke‘oke‘o 
use the Refuge year-round and we documented limited movement by birds beyond the North 
Shore of O‘ahu. Preliminary results suggest that ‘alae ‘ula also maintain a presence on the 
Refuge year-round and have much more defined territories than the ‘alae ke‘oke‘o. Finally, we 
have estimated the winter home-range size for the kioea and documented the summer breeding 
grounds for several of the birds that winter on the Refuge. These data allow the Refuge to more 
successfully manage these rare species. Additionally, we hope that these results will help 
improve management of these unique species on protected areas throughout the Hawai‘i and the 
Pacific. 
 
7-16 Mapping People to Places and Cultures: Using ArcGIS to Map Our Ahupuaʻa 
Kellie Kong1, Jennifer Kuwuhara2, Gandharva Mahina Hou Ross3, Manuel Jadulang4, Sabra 
Kauka5, Michelle Kapana-Baird6, Alyson Napua Barrows7, Matthew Kanemoto8, Chris Baird9 
1University of Hawai‘i at Mānoa, Honolulu, HI, USA, 2Mililani Middle School, Mililani, HI, 
USA, 3Moloka‘i High School, Hoolehua, HI, USA, 4Honokaa High and Middle School, Honokaa, 
HI, USA, 5Island School, Lihue, HI, USA, 6Kaiser High School, Honolulu, HI, USA, 7Lihikai 
Elementary, Kahului, HI, USA, 8Kahuku High School, Kahuku, HI, USA, 9Olomana School, 
Kailua, HI, USA 

Place and culture-based science education allows teachers to connect school to out-of-school 
learning through science and cultural collaborations, culturally grounded sustainability science 
practices, and apply an Indigenous knowledge framework in 21st century contexts. Part of 
framing learning in the 21st century is embracing technology. Digital photography, ArcGIS/GPS 
mapping, and web-based sharing expand teachers’ instructional toolkits and strategies to extend 
lessons into students' immediate and distant communities and across generations and 
cultures. Instructional technologies enable teachers to expand learning to include students as 
creators of unique, personally relevant content that can be shared, discussed, and revised with 
authentic audiences then preserved as resources for future learning. Teachers use ArcGIS/GPS 
and digital cameras with their students to map their ahupuaʻa and track ecological events. 
Mapping technology is a way to preserve place-based cultural knowledge through recording and 
sharing the moʻolelo of a community. In this forum science educators will share their experience 
in place and culture-based education, and how their school projects can be a model for others in 
the state. They will also share how they have adopted technology in the classroom to produce 
maps of their places, and their efforts to collaborate to produce a statewide network. 
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CONCURRENT SESSION 8:  July 18, 2013 
 
8-1 The Micronesia Challenge: Achievements and Lessons from a Multifaceted Initiative 
Willy Kostka1, Lisa Andon1, Steven Victor2 
1Micronesia Conservation Trust, Kolonia, Pohnpei, Federated States of Micronesia, 2The Nature 
Conservancy, Guam, Guam 

In early 2006, the Chief Executives of five Micronesian jurisdictions - the U.S. Commonwealth 
of the Northern Mariana Islands (CNMI), the Federated States of Micronesia (FSM), the 
Republic of the Marshall Islands (RMI), the Republic of Palau, and the U.S. Territory of Guam - 
signed the Micronesia Challenge (MC), a shared commitment to effectively conserve at least 
30% of the near-shore marine resources and 20% of the terrestrial resources across Micronesia 
by 2020. Our panel will consist of several partners who have played various roles in advancing 
the MC.  During this session we will share a number of initiatives that are contributing to the 
progress of the Micronesia Challenge. 
 
8-2 The Power of Storytelling: Authentic and Cost-effective Multimedia Strategies to 
Market and Promote Collaborative Conservation 
Rob Holmes 
GLP Films / Green Living Project, Los Angeles, CA, USA 
Storytelling through multi-media content has become an important and effective communication 
and marketing tool for conservation organizations around the world. When shared, these stories 
can become powerful tools for engagement. This insightful session will explore successful 
storytelling techniques and also highlight various case studies to examine the importance and 
benefits of “laulima” and the cooperative approach for conservation. First, we will analyze some 
of the key foundational components for effective storytelling – what is a good story, how do you 
find it, and what’s authentic. Second, we will examine a case study that demonstrates the 
“laulima” (many hands) approach, to learn how we can effectively engage multiple collaborators 
and stakeholders to build bridges among the conservation community. Case Study Example of 
Laulima (many hands): Community Tours Sian Ka’an (Mexico) - https://vimeo.com/29992277 
Indigenous Mayans have come together to support sustainable development through community 
operated tours that benefit education, local artisans, and provide jobs for the community. 
 
8-3 How Much Land is Needed for Hunting in Hawai‘i? 
Steven Hess1, James Jacobi2 
1U.S. Geological Survey Pacific Island Ecosystems Research Center, Hawai‘i National Park, HI, 
USA, 2U.S. Geological Survey Pacific Island Ecosystems Research Center, Honolulu, HI, USA 

Hunting is often considered to be incompatible with conservation of native biota and watershed 
functions in Hawai‘i. Management actions for conservation generally include the removal of 
large non-native animals from natural areas, thereby reducing the amount of land area available 
for sustained-yield hunting. A general approach which may be useful in addressing the necessary 
minimum amount of land area to allocate for hunting in Hawai‘i is to determine the amount of 
land area necessary for maintaining populations of hunted animals to meet current levels 
harvested by the public. We ask: What is the total amount of land necessary to provide sustained-
yield hunting of game meat for food at the current harvest level on Hawai‘i Island if only feral 
pigs were to be harvested? We used a simplistic analysis to estimate that 1,318 km2-1,651 km2, 
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representing 12.6-15.8% of the total land area of Hawai‘i Island would be necessary to provide 
the total estimated weight of wild game meat harvested annually (187,334 kg) based on the range 
of dressed weight per whole pig, the proportion of a pig population that can be repeatedly 
removed on an annual basis, and the estimated population density of feral pigs in the wild. 
 
8-4 Māhuahua ʻAi o Hoi: Loʻi Kalo Restoration as a Strategy for Enhancing Hyrdological 
and Ecological Function in the Heʻeia Wetlands 
Jonathan Kanekoa Kukea-Shultz, Janice Renee Yoshioka 
Kako‘o ‘Oiwi, Kāne‘ohe, HI, USA 
In historic times, the wetlands of Heʻeia were among the most productive areas of wetland kalo 
(Colocasia esculenta; taro) in Koʻolaupoko. In addition to supplying an important staple crop for 
Hawaiians, the active cultivation of kalo enabled the perpetuation of agricultural practices linked 
to the culture and origins of Hawaiians from generation to generation. Today, a multi-
disciplinary, community-driven effort to restore agricultural and ecological productivity to a 
nearly 405-acre landscape within the wetlands of Heʻeia is underway, demonstrating how a 
centuries-old traditional practice may have significant applications in modern day wetland 
restoration. Preliminary research suggests that the restoration of historic loʻi kalo (irrigated 
pondfields for taro cultivation) within the wetlands together with the reestablishment of 
cultivated and native vegetation may significantly increase hydraulic residence time of storm and 
flood pulse within the wetlands, dissipating erosive forces and enabling sediment and suspended 
solids to settle and cycle within the system before entering adjacent estuarine and nearshore 
marine areas. By helping to mitigate the effects of land-based pollution on water quality, these 
efforts may reduce the incidence of eutrophication and harmful algae blooms in the nearshore 
waters of Kāneʻohe Bay. 
 
8-5 Growing Food Trees and Native Hawaiian Plants in Schools, Hawaiian Communities, 
Botanic Gardens and in Our Neighborhoods 
Heidi Bornhorst 
Smart Trees Pacific, Honolulu, HI, USA 
I will present an illustrated talk about my work with Palolo School, growing food trees and 
native Hawaiian plants, that work with our school’s Hawaiian studies curriculum; with sharing 
Breadfruit trees with the O‘ahu community for food security, and Hawaiian, Polynesian and 
Micronesian cultural perpetuation; and the work in our community to plan, plant, grow and 
perpetuate native Hawaiian trees and plants (featuring Hale Koa Hotel, Honolulu Botanical 
gardens, Leahi Millenium Peace Garden;  Halau ku Mana, Anuenue and Palolo Schools)/ 
There will be a lot of horticulure, arboriculture, best management practices for trees and modern 
Hawaiian arboriculture, and landscape maintenance practical tips and advice in my talk. I will 
also talk about recruiting, training, and perpetuating the work of volunteers in long term care of 
Hawaiian and food gardens. 
 
 
 
 
 
 



2012 Hawai‘i Conservation Conference • July 16-18, 2013 50 

8-6 Mālama Kekahi i Kekahi: Restoring Pono Through Opening Gates to Aloha ʻĀina 
Based Cultural Groups. 
Kaleomanuiwa Wong 
OANRP, O‘ahu, Hawai‘i, USA 

Mālama kekahi i kekahi is a well-known ʻōlelo noʻeau meaning to take care of one another. As a 
Hawaiian, our ancestors tell us that we are genealogically connected to the ʻāina in the Hawaiian 
archipelago, as well as every native species in Hawaiʻi. In this talk I will define the terminology 
aloha ʻāina as an intimate relationship between kanaka and ʻāina (mālama kekahi i kekahi) and 
debunk the myth that aloha ʻāina is a phrase simply meaning to care for the land. I will provide 
examples of aloha ʻāina through the words and actions of kupuna and give examples of aloha 
ʻāina in action today by highlighting community groups that our program has worked with to 
encourage others how we, as conservationists, can make positive impacts to our community and 
ʻāina by providing access to our managed areas to aloha ʻāina type groups to help facilitate 
restoration, reconnection, reaffirmation, and strengthening of the relationship between kanaka 
and ʻāina. 
 
8-7 Cleaning Up with Kalo: How Restoring He‘eia Wetlands through Native Hawaiian 
Taro Farming Affects Water Quality 
Jennifer Fung1, Florence Thomas2, Atsuko Fukunaga2 
1University of Hawai‘i Mānoa, Honolulu, HI, USA, 2Hawai‘i Institute of Marine Biology, 
Kāne‘ohe, HI, USA, 3Hawai‘i Sea Grant, Honolulu, HI, USA 
Over the past two centuries, He‘eia wetlands have undergone numerous changes in land use. 
Under the skilled hands of native Hawaiians, He‘eia wetlands were places of abundant taro 
production, where the healthy wetlands served as a repository for nutrients, sediment, and 
freshwater, preventing them from reaching the reefs below. In the mid-1800s, He‘eia was 
converted for cash crops and cattle, resulting in increased sediment and runoff into He‘eia 
Stream and subsequently Kāne‘ohe Bay. For decades, the once bountiful wetlands of He‘eia 
have lain fallow, and are now overgrown with invasive species. A local non-profit, Kako‘o 
‘Oiwi, is restoring He‘eia to its roots, removing invasives and returning the land to productive 
taro patches, or lo‘i kalo. Our research explores how this restoration process affects water quality 
both within the wetlands as well as in He‘eia Stream. The Environmental Protection Agency 
developed a bioassay using fertilization in the sea urchin Tripneustes gratilla to detect toxicity in 
effluent from industrial sources, which we have used to examine the effects of the wetlands. 
Preliminary results suggest that the lo‘i may improve water quality after some storm events, 
which may have beneficial impacts downstream in He‘eia Stream and ultimately the reefs below. 
 
8-8 Conservation Council for Hawai‘i - 63 Years of Conservation & the Role of Non-Profit 
Organizations in the Conservation Movement 
Marjorie Ziegler 
Conservation Council for Hawai‘i, Hawai‘i, United States Minor Outlying Islands 

Non-profit organizations are responsible for moving Hawaiian conservation forward in 
significant, sometimes controversial ways, using strategies that may not be available to 
government agencies, private landowners, and individual citizens. Conservation Council for 
Hawai‘i (CCH) was established in 1950 and is dedicated to protecting native plants, animals, and 
ecosystems in Hawai‘i for future generations. Over 5,500 CCH members in Hawai‘i and the U.S. 
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mainland include scientists, agency biologists, elected officials, community leaders, and 
concerned citizens. Through research, education, service, and advocacy, CCH moves Hawaiian 
conservation forward by: 1) taking legal action to compel government agencies to comply with 
the federal Endangered Species Act and other statutes; 2) raising public awareness and support 
for native species and habitats; and 3) helping to secure funding and staff for Hawaiian 
conservation. Pressing conservation issues include securing adequate funding and staff, 
especially for invasive species and recovery actions for critically endangered species, and raising 
public and political support for landscape-level active management of native forests, watersheds, 
and marine ecosystems. Non-profits stretch their limited resources to further their missions as 
best they can. Grants, donations, and volunteers are essential to growing the non-profit sector 
and increasing independent and effective advocacy for Hawaiian conservation. 
 
8-9 The Hawaiian Bird Conservation Action Plan 
Eric VanderWerf1, David Leonard2, Michael Green2 
1Pacific Rim Conservation, Honolulu, Hawai‘i, USA, 2U.S. Fish and Wildlife Service, Portland, 
Oregon, USA 

The Hawaiian Bird Conservation Action Plan seeks to raise awareness about Hawaiian birds 
(and the Hawaiian Hoary Bat) with a primary goal of increasing funding for their conservation. 
The plan consists of an introduction and a series of narratives that summarize a species or species 
group, including its (their) status, range, threats, planning and research needs, conservation 
actions needed in the next five years, a cost estimate for each action, and potential partners. Each 
narrative has been reviewed by local experts and contains current information that can be used 
by management and funding agencies, non-governmental organizations, and landowners to help 
make decisions and guide short-term conservation efforts, thereby complementing the more 
comprehensive U.S. Fish and Wildlife Service recovery plans. We hope that these narratives will 
be used to help develop projects and respond to requests for proposals. The narratives are stand-
alone documents that can be revised and updated as conservation actions are completed and new 
actions are identified. Sixteen narratives are available: Albatrosses; Endangered Seabirds; Nēnē; 
Koloa Maoli or Hawaiian Duck; Laysan Duck; Hawaiian Waterbirds; Puaiohi; O‘ahu ‘Elepaio; 
‘Alalā or Hawaiian Crow; Northwestern Hawaiian Island Passerines; Palila; Kaua‘i 
Honeycreepers; Maui Honeycreepers; Hawai‘i Honeycreepers; ‘I‘iwi; and Hawaiian hoary bat. 
 
8-10 First Survival Estimates for a Highly Endangered Kaua‘i Endemic Bird, the Puaiohi 
Lisa Crampton1, Eric Vanderwerf2, Pauline Roberts3, Julia Diegmann1, David Leonard4 
1Division of Forestry and Wildlife, Hanapepe, HI, USA, 2Pacific Rim Conservation, Honolulu, 
HI, USA, 3Sapphos Environmental Inc, Pasadena, CA, USA, 4US Fish and Wildlife Service, 
Portland, OR, USA 

Adult and juvenile survival are key components of population biology, and estimating these 
parameters is vital to understanding population status and informing recovery planning for 
endangered species. We used mark recapture models to estimate survival of the Puaiohi 
(Myadestes palmeri), an endangered thrush found only on Kaua‘i, from 2005-2011. Our sample 
included 87 wild birds (26 adults and 61 juveniles) and 123 captive-bred birds that were released 
at various ages. Survival of wild adult males (0.72±0.09) was higher than survival of wild adult 
females (0.47±0.12), suggesting predation on females at the nest, probably by non-native rats, is 
a threat. Survival of wild juveniles was even lower (0.23±0.06), indicating recruitment may limit 
population growth. Among captive-bred birds, survival was higher in birds released when <1 
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year old (0.54±0.47) than in older birds (0.05±0.06), however. Only 9 of 123 (7%) released birds 
were ever seen >60 days post-release. Two birds sighted five years after marking are the oldest 
known wild individuals, at least six years of age. Given the low survival of females and 
juveniles, mitigating rat predation may be the best management option for this species, and 
release of captive-bred birds likely is having a minimal impact on the wild population. 
 
8-11 Current Distribution and Abundance of the O‘ahu ‘Elepaio 
Eric VanderWerf1, Michael Lohr1, Andrew Titmus1, Philip Taylor2, Matthew Burt2 
1Pacific Rim Conservation, Honolulu, USA, 2O‘ahu Army Natural Resources Program, Schofield 
Barracks, USA 

The O‘ahu ‘Elepaio (Chasiempis ibidis) is an endangered forest bird endemic to O‘ahu. 
Information on distribution and abundance is needed to help assess the species status and identify 
areas where management can be focused. We used song playbacks to survey throughout the 
island from 2006-2012. We detected 545 males and 317 females in the Ko‘olau Mountains and 
192 males and 84 females in the Wai‘anae Mountains. The detection probability was 0.92±0.03 
for males and 0.86±0.05 for females, resulting in a corrected total population estimate of 1,261 
(95% CI=1,181-1,343). The geographic range of the O‘ahu ‘Elepaio encompassed 5,187 ha, and 
was fragmented into four larger subpopulations with 100 or more birds each and 12 smaller 
subpopulations. Since the 1990s, when the population was estimated to be 1,974 birds, the O‘ahu 
‘Elepaio has declined in abundance by 36%. Some of the decline is likely due to differences in 
survey methods, but this species has disappeared from many areas where it was found recently. 
Rat control to reduce nest predation remains the primary conservation strategy for the O‘ahu 
‘Elepaio, but variation in forest structure and evolution of ‘elepaio nesting behavior may play 
important roles in determining whether this species persists. 
 
8-12 Ecological Restoration at the Kanakaleonui Bird Corridor on Mauna Kea, Hawai‘i 
Cheyenne Perry0 
1Mauna Kea Watershed Alliance, Hilo, HI, USA, 2Department of Hawaiian Home Lands, Hilo, 
HI, USA, 3Wildlife Conservation Society, Bozeman, MT, USA, 4Watershed Partnerships 
Program, Honolulu, HI, USA, 5Three Mountain Alliance, Volcano, HI, USA 

The audience is invited to join the Mauna Kea Watershed Alliance (MKWA) to share our 
successes and challenges at the Kanakaleonui Bird Corridor (KBC). The 525-acre KBC, mostly 
funded by the Wildlife Conservation Society, will serve as a corridor for native forest birds 
providing a continuous link between the dry sub-alpine woodlands of the Mauna Kea Forest 
Reserve and the mid-elevation mesic/wet forests of the Hakalau Forest National Wildlife Refuge. 
KBC is located on the eastern slope of Mauna Kea, a shield volcano on the Island of Hawai‘i. 
Current climate models predict a 2-3°C increase in the central Pacific by 2100, and Hawai‘i’s 
mid-elevation forests are warming at a faster rate than regional projections. With mean 
temperature increases, refugia are compressed from below by an expansion of avian disease 
transmission and above by fragmented rangeland that is the result of a century of ranching land-
use. This project is restoring KBC and surrounding adjacent lands through restoration techniques 
that include planting native forest species, controlling invasive weeds, and suppressing exotic 
pasture grasses. These management actions increase forest connectivity for native forest birds 
while providing an opportunity to engage and connect human communities to the Mauna Kea 
landscape. 
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8-13 Solving the Mystery of Empty Forest Bird Nests on Kaua‘i  
Ruby Hammond1, Jeffrey Foster2, Lisa Crampton1 
1Kaua‘i Forest Bird Recovery Project, Hanapepe, HI, USA, 2Northern Arizona University, 
Flagstaff, AZ, USA 

The ‘Akikiki (Oreomystis bairdi) and ‘Akeke‘e (Loxops caeruleirostris) were added to the 
federal endangered species list in 2010 due to recent declines in their population numbers, and a 
50% reduction in range since the 1970s. We began a two-year study in 2012 to investigate the 
impact of introduced rodents on ‘Akikiki and ‘Akeke‘e nest survival, in addition to five other 
native forest birds. We also conducted an artificial nest study, which investigates the effect of 
nest height and bird scent on nest predation rate. In 2012, nest survival estimates for ‘Akikiki and 
‘Akeke‘e were each 60%, with nest predation attributed to all nest failures for ‘Akikiki, but none 
for ‘Akeke‘e. Nest survival of the seven native species pooled together, including ‘Akikiki and 
‘Akeke‘e, was 50%, with 43% of nest failures attributed to nest predation. For most nest failures 
not directly attributed to predation, nests were found empty, but without signs of disturbance. To 
determine if these empty undisturbed nests also were depredated, we monitored nests with 
cameras in 2013. We present results of the nest survival and artificial nest studies using compiled 
data from 2012 and 2013 breeding seasons. 
 
8-14 Documenting Acoustic Variability Among Hawaii ‘Amakihi Populations on 
Windward Hawai‘i Island 
Joshua Pang-Ching, Patrick Hart 
University of Hawai‘i at Hilo Tropical Conservation Biology and Environmental Science 
(TCBES) M.S. Program, Hilo, Hawai‘i, USA 
Vocalizations are a central component of the social behavior of birds. Vocal structures and/or its 
complexity have been shown to be important in territoriality, mate attraction, predator avoidance, 
and individual identification. In many species, song variation between populations has been 
demonstrated and has been attributed to different factors, including the effects of habitat & 
environmental heterogeneity, vicariant isolation, population size, and random drift. This research 
documents the effects of habitat fragmentation and population size on song variability among 
windward Hawai‘i ‘Amakihi (Hemignathus virens virens) populations on Hawai‘i Island. Song 
was recorded from adult males in four separate populations. Spectral, temporal, and visual 
properties of songs were measured. Preliminary evidence shows significant relationships 
between populations and between population stability and measures of song complexity. As bird 
populations continue to decline in many areas across the state, it is important to consider that, 
along with loss of genetic diversity, there may be a parallel loss of important social behaviors. 
 
8-15 Change in Avian Malaria Prevalence at Hakalau Forest National Wildlife Refuge 
from 1998 to 2012. 
Jacqueline Gaudioso1, Dennis LaPointe1, Carter Atkinson1, Ezster Adany2, Kathleen Hayes2 
1U.S. Geological Survey, Pacific Island Ecosystems Research Center, Hawai‘i National Park, 
Hawai‘i, USA, 2University of Hawai‘i at Hilo, Hawai‘i Cooperative Studies Unit, Hilo, Hawai‘i, 
USA 

Hakalau Forest NWR provides habitat for endemic Hawaiian forest birds at elevations where 
cooler, mean temperatures constrain mosquito-borne avian disease transmission. This disease-
limited refuge, however, may be threatened by increasing mean temperature and other landscape 
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level change that favors transmission. Malaria prevalence has increased in the last decade in the 
Alakai Swamp and there is some evidence for increased malaria transmission in Hakalau Forest 
NWR. To quantify changes in malaria prevalence, we collected avian blood samples, trapped 
adult mosquitoes and surveyed for larval mosquito habitat at three sites in Hakalau Forest NWR 
during 2012. We compared our findings with results from similar observations made during 
1998-1999. Overall malaria prevalence was lower in all three sites and significantly lower at our 
high and low elevation sites in Honohina and Maulua. The mosquito Culex quinquefasciatus was 
detected only once in over 30 trap-nights and 4 kilometers of transects surveyed despite evidence 
of increasing larval habitat availability. However, we did find adults of the recently introduced 
mosquito Aedes japonicus to be common in forests adjacent to streams at our low sites. Aedes 
japonicus larvae were detected in stream rock holes at low elevation sites but not at our high 
elevation sites. 
 
8-16 Projecting Shifts of Hawaiian Forest Bird Distribution Under Climate Change 
Lucas Fortini1, Fred Amidon3, Adam Vorsino3, Eben Paxton2, James Jacobi2 
1Pacific Islands Climate Change Cooperative, Honolulu, HI, USA, 2US Geological Survey, 
Honolulu, HI, USA, 3US Fish and Wildlife Service, Honolulu, HI, USA 
Hawai‘i’s endemic forest birds are one of the world’s most imperiled groups, with three quarters 
of the species having gone extinct or currently on the endangered species list. Habitat loss and 
degradation, introduced predators and competitors, and exotic diseases have been largely 
responsible for these extinctions and declines. Today, most native species are restricted to high 
elevation forests where forests are more intact and disease is absent due to cooler temperatures. 
Global warming threatens to facilitate the movement of disease into these higher elevation 
sanctuaries, threatening their viability. Past analyses based on mean temperature shifts show that 
the few remaining high elevation forest bird refugia are at risk due to projected warming. 
However, a comprehensive assessment of individual species distributions due to shifts in climate 
is lacking. In this work we model the responses of 20 forest bird species to projected shifts in 
climate by 2100. This work suggests that for most species the proximate factors determining the 
current extent of a species range correlates strongly with climate. Lastly, by applying the 
individual species models to projected 2100 climate, we provide projected species-specific range 
shift responses to climate for all extant Hawaiian forest bird species. 
 
8-17 HCC Data Hui: A Data Discovery and Collaboration Workshop 
HCA Effective Conservation Program Subcommittee 
Hawai‘i Conservaton Alliance, Honolulu, HI, USA 
As conservation strategy evolves into landscape, seascape, and mauka to makai efforts, we have 
realized that information needs to move freely between independent projects. New technologies 
have brought data management to the forefront of every conservation program. There are several 
ongoing data collaboration projects throughout the State and many individuals are focused on 
solving the problems inherent in data aggregation and interoperability. This data discovery 
workshop will invite data managers and interested parties from various marine, terrestrial, 
freshwater, and community oriented projects to discuss what data they have, what data they 
want, and what their short and long term needs are. Each participant will give a 3-5 minute 
presentation followed by a facilitated discussion on how to move forward and work through data 
sensitivity, compatibility, technological, and bureaucratic challenges. Our goal is to build a 
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network of people to facilitate data sharing in a way that is respectful of sensitive information 
and program independence. 
 

CONCURRENT SESSION 9:  July 18, 2013 
 
9-1 Kuaʻāina Ulu ʻAuamo (KUA): Grassroots Growing Through Shared Kuleana-- 
Highlighting the E Alu Pū Network 
Mac Poepoe, Hi'ilei Kawelo, Presley Wann, Leinani Navas-Loa, Christine Costales, Alex 
Connelly 
Kuaʻāina Ulu ʻAuamo (KUA), Honolulu, USA 

E Alu Pū—means to move forward together; a call to action; mimicking the movements of the 
Pualu fish—it is also the name of a grassroots network that links more than 25 communities from 
around Hawai‘i to increase their effectiveness in stewarding their lands and waters. E Alu Pū 
members will discuss how their individual and collective visions, values and practices, and bio-
cultural innovations are empowered by the collaboration of the E Alu Pū Network. This panel 
will demonstrate how place-based, grassroots community resource management rooted in aloha 
‘āina make great contributions to the larger conservation movement and that community and 
culture are necessary elements for effective, holistic and fulfilling approaches to achieving ʻāina 
momona—an abundant, productive ecological system that supports community well-being. 
 
9-2 Hawai‘i Association of Watershed Partnerships 
Jennifer Higashino1, Colleen Cole2, Namaka Whitehead3, Chris Brocius2, Pamela Pogue4, 
Andrea Buckman2, Kaleo Manuel5, Julie Cachola5 
1USFWS, Honolulu, Hawai‘i, USA, 2RCUH, Honolulu, Hawai‘i, USA, 3Kamehemeha Schools, 
Kona, Hawai‘i, USA, 4County of Maui, Wailuku, Hawai‘i, USA, 5Department of Hawaiian 
Homelands, Kapolei, Hawai‘i, USA 

The Hawai‘i Association of Watershed Partnerships is comprised of the eleven Watershed 
Partnerships of Hawai‘i. This forum is intended to update audience members of the 
accomplishments made over the last year, provide current information on the Rain Follows the 
Forest initiative, and increase understanding of what makes a successful partnership. The 
Watershed Partnerships have become an integral part of conservation in Hawai‘i, and this forum 
intends to share information from across Hawai‘i, showing the connections and the cooperation 
needed to galvanize support and action for Hawai‘i’s important watersheds. In this forum, three 
Watershed Partnerships will share their experiences with bringing diverse partners together to 
achieve significant conservation actions. The key to successful partnerships is developing the 
connections and engagement of many stakeholders; we hope the participants of this forum join 
that effort. 
 
9-3 Hawai‘i’s Strategy for Managing Aquatic Hitchhikers 
Sonia Gorgula1 
1Department of Land and Natural Resource, Honolulu, Hawai‘i, USA, 2Pacific Cooperative 
Studies Unit of the University of Hawai‘i, Mānoa, Hawai‘i, USA 

The state of Hawai‘i, through the Department of Land and Natural Resources, is taking action to 
manage aquatic invasive species (AIS) that hitchhike on the submerged portions of vessels. This 
pathway is known as vessel biofouling, and is responsible for the majority of the 343 non-
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indigenous aquatic species that have arrived and spread into Hawaiian waters. Many of these 
species cause negative impacts to the environment, economy, human health and social/cultural 
values. During 2013 DLNR is conducting state-wide data collection of how vessels (both 
commercial and recreational) manage their biofouling. This will be used to inform future 
management decisions and close this marine biosecurity gap. The issue of biofouling 
management has received global attention, with the purpose of minimizing harm from AIS. 
Australia, New Zealand and the State of California have all developed draft regulations. The 
International Maritime Organization has issued biofouling management guidance for commercial 
vessels and is drafting guidance for recreational vessels. Vessel biofouling remains unmanaged 
federally in the U.S and Hawai‘i has a unique opportunity to be proactive and join global leaders 
in addressing this marine biosecurity issue. 
 
9-4 Experimental Removal of the Introduced Predator Cephalopholis Argus in Puako, 
Hawai‘i: A Community-Based Approach To Coral Reef Ecosystem Restoration 
Chad Wiggins1, Eric Conklin2, Chad Wiggins2, Alan Friedlander3, Kosta Stamoulis3 
1University of Hawai‘i at Mānoa, Honolulu, Hawai‘i, USA, 2The Nature Conservancy, Honolulu, 
Hawai‘i, USA, 3USGS, Hawai‘i Cooperative Fisheries Research Unit, Honolulu, Hawai‘i, USA 
Introduced predators can reduce biodiversity and abundance of native species by direct predation 
or indirectly through competition for resources. This research focused on the effects of an 
introduced grouper (roi, Cephalopholis argus) on native reef-fish populations. Our objectives 
were to: 1) engage the local-community in testing the effects of roi on fish assemblages using a 
predator removal experiment, and 2) assess the feasibility of roi removal as a management tool. 
Native fish abundance increased at all study sites 18-months following roi removal. This increase 
was significantly greater at the treatment site; however fish biomass was similar among 
locations. Fish biomass increase as a result of predation release is expected to take > 18-months 
to detect. Therefor bi-annual monitoring will continue for three years to determine the long-term 
effects of roi removal. Short-term analysis of small (5cm≤15cm) prey species abundance 
increased significantly at the treatment site compared to control locations. The spatial 
distributions of roi were monitored with a mark and re-capture program. Tagged roi were found 
to travel distances ~50-150m from the periphery of the removal area toward its center at a rate of 
~1 every 1-2 months, demonstrating the feasibility of roi removal as a management tool in 
Hawaii. 
 
9-5 Reef Flat Recovery Following Large-scale Removal of Invasive Algae from Maunalua 
Bay, O‘ahu 
Leilani Warren1, Dwayne Minton1, David Spafford3, Leighton Taylor2, Eugene Gleason2, Eric 
Conklin1, Ralph Dykes2, Ramona Sayre2, Jeff Sayre2, Kimo Franklin2, Manuel Mejia1 
1The Nature Conservancy, Honolulu, HI, USA, 2Mālama Maunalua, Honolulu, HI, USA, 
3University of Hawai‘i at Mānoa, Botany Department, Honolulu, HI, USA 
In the Paikō area of Maunalua Bay, O‘ahu, the invasive alga Avrainvillea amadelpha has 
colonized the extensive reef flat, potentially triggering a shift in the reef flat ecosystem from a 
community dominated by native algae, seagrass, and sporadic coral colonies, to one dominated 
by invasive alien algae (IAA). In an effort to restore the native reef flat community, The Nature 
Conservancy (TNC), in partnership with the community organization Mālama Maunalua, cleared 
A. amadelpha from 27-acres of the Paikō reef, with the expectation that the removal would 
restore natural reef-flat processes and allow natural recovery of the native ecosystem. Data 
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collected by TNC and a community-led monitoring program showed the cover of A. amadelpha 
dropped from 58% to <3.0% cover following removal. The benthic community underwent a shift 
in structure following A. amadelpha removal from one dominated by IAA to one dominated by 
bare substratum. After 30 months, the recovery trajectory of the community suggests a gradual 
recovery to a more native algal community than existed prior to the IAA removal. These results 
show manual control of A. amadelpha on shallow reef flats is a promising restoration technique 
for Hawaiian coral reef flats impacted by A. amadelpha and other IAA species. 
 
9-6 Eradicating Black Rats from Moku‘auia Island after a Reinvasion 
Lindsay Young1, Amarisa Marie2, Michael Lohr1, David Smith2, Jaap Eijzenga3, Eric 
VanderWerf1 
1Pacific Rim Conservation, Honolulu, HI, USA, 2Hawai‘i Division of Forestry and Wildlife, 
Honolulu, HI, USA, 3SWCA Environmental Consultants, Honolulu, HI, USA 
Moku‘auia Island is a 13-acre State Seabird Sanctuary off northeastern O‘ahu and is home to 16 
native plant species, several thousand nesting Wedge-tailed Shearwaters, migratory shorebirds, 
and is critical habitat for the federally endangered Ohai. It is separated from Malaekahana State 
Park by a shallow 235 m channel and receives numerous visitors. Black rats (Rattus rattus) were 
documented on Moku‘auia in 1967 and were first eradicated in 2006 using a combination of 
traps and diphacinone in bait stations. Pacific rats (R. exulans) were also detected and eradicated 
in the 1990s. In 2011, black rats re-established on the island. To re-eradicate them in November 
2011 we placed diphacinone in bait boxes spaced 25m apart and snap traps 50m apart. Prior to 
baiting and trapping, 80% of tracking tunnels contained rat tracks; after 17 days no rats were 
tracked and bait consumption declined to almost zero. Rats have not been detected since. 
Because of its small size and high likelihood of re-invasion, Moku‘auia may require periodic re-
eradications, but can be accomplished relatively easily. The removal of rats resulted in 2011 
resulted in a doubling of the number of Wedge-tailed Shearwater chicks in 2012 and will 
enhance regeneration of native plants and invertebrates. 
 
9-7 Scaling Up Conservation: Eradicating Rats from Palmyra Atoll as Part of a 
Multinational, Multi-project Conservation Initiative 
Alex Wegmann1, Elizabeth F Flint2, Mark Fox3, Gregg Howald1, Susan White2, Richard 
Griffiths1, Kim Hum3, Brad Keitt1 
1Island Conservation, Honolulu, Hawai‘i, USA, 2US Fish and Wildlife Service, Honolulu, 
Hawai‘i, USA, 3The Nature Conservancy, Honolulu, Hawai‘i, USA 

In June of 2011, a partnership between the US Fish and Wildlife Service, The Nature 
Conservancy, and Island Conservation eradicated rats (Rattus rattus) from Palmyra Atoll, a 
National Wildlife Refuge and Nature Conservancy-managed Research Station. The operation 
followed seven years of investigation and planning and required the development of novel rodent 
eradication tools. With the successful removal of rats from Palmyra, the partnership aims to 
safeguard the atoll's indigenous biota and create an ecological refuge for threatened species 
within the Central Pacific region. The Palmyra rat eradication was part of a multinational, multi-
organization “project-chain” that used the same ship, key personnel, and major equipment for 
three rat eradication projects: Palmyra, Enderbury and McKean Islands in the Phoenix Islands, 
and Henderson Island in the Pitcairn Islands. The project-chain leveraged resources, brought 
higher conservation return with lower financial investment per project, and decreased the overall 
consumption of non-renewable resources. The eradication of rats from Palmyra and the 
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collaboration of the Palmyra partners with the Royal Society for the Protection of Birds 
(Henderson Island) and the coalition of organizations supporting the Phoenix Island Protected 
Area project (Enderbury and Birnie Islands) represent the conservation success that can be 
achieved through multi-party and multinational collaboration. 
 
9-8 A Bolt in Time to Save the Army’s Bottom Line - Investigating the Utility of Automatic 
Rat Traps in Hawai‘i 
Katie Franklin1, Matthew Lucas2 
1O‘ahu Army Natural Resources Program, Schofield Barracks, Hawai‘i, USA, 2National 
Tropical Botanical Garden, Kaua‘i, USA 

Invasive rats are detrimental to many species of endangered Hawaiian plants, invertebrates, and 
birds. A rodent control program is necessary for the stabilization and recovery of many species. 
Since 1995, the O‘ahu Army Natural Resources Program (OANRP) has utilized and 
experimented with various rodent control methods with varying success. Recently, OANRP and 
partner agencies including the National Tropical Botanical Garden (NTBG), acquired a new tool 
for rat control: a self-resetting automatic rat trap powered by compressed CO2. Designed for 
conservation use by Goodnature® in New Zealand, these traps reset up to 24 times before the 
CO2 canister needs to be replaced. Since October 2012, OANRP has maintained a grid of 45 
automatic traps to systematically collect data regarding trap performance, rat activity levels, and 
ecological response to the traps. NTBG also uses the traps in several grids in remote locations on 
Kaua‘i. This presentation will discuss details of these projects, highlight some successes and 
obstacles, and provide insight into the uses for these traps across the Hawaiian Islands. 
Automatic rat traps may reduce labor costs for maintenance of rat control grids and may be 
especially useful in remote areas. 
 
9-9 Native Plant Recruitment Increases Following Rat Eradication in the Pacific 
Coral Wolf3, Hillary Young2, Alexander Wegmann3, Kelly Newton1, Matthew McKown1, Nick 
Holmes3, Bernie Tershy1, Donald Croll1 
1University of California Santa Cruz, Santa Cruz, CA, USA, 2Smithsonian Institution, 
Washington, DC, USA, 3Island Conservation, Santa Cruz, CA, USA 

Rats (Rattus spp.) have invaded the vast majority of tropical Pacific islands where they are 
known to cause populations declines and extinctions of native species. Rat eradication is an 
increasingly feasible management option for Pacific islands, but there have been 178 successful 
eradications and quantitative measurements of outcomes are rare. Here we report on the impact 
of a 2011 invasive black rat (R. rattus) eradication on Palmyra Atoll’s native flora. Seedling 
counts of two native tree species (Pisonia grandis, Pandanus fischerianus) increased 
significantly on 56 transects between pre-eradication (2007) and post-eradication (2011 and 
2012) surveys. P. grandis seedling counts increased from zero pre-eradication to post-eradication 
averages of 12.3 seedlings/transect. One long-term plot contained 2420 P. grandis seedlings (8.1 
seedlings / m2) post-eradication. At least 100 of these seedlings survived 1 year and grew to 40-
80 cm – the first time that P. grandis seedlings were observed to both recruit and survive 1 year 
on Palmyra. Circular plot censuses conducted under locally rare tree species also showed a 
significant increase in the total number of seedlings, largely driven by enhanced recruitment of 
Barringtonia asiatica and Hernandia Sonora. These widespread tree genera may also benefit 
from rat eradication elsewhere in the Pacific. 
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9-10 Reaching Humane Solutions to Feral Cat and Endangered Species Conflicts: Issues 
Across Time and Space 
Loyal Mehrhoff1, Darcy Hu2 
1US Fish & Wildlife Service, Honolulu, HI, USA, 2National Park Service, Hawai‘i National Park, 
HI, USA 
Feral cats pose a significant threat to the survival of many endangered Hawaiian birds. Concern 
by natural resource managers about the potential extirpation and extinction of birds due to cat 
predation has sometimes led to conflict with individuals and groups concerned about the welfare 
and humane treatment of free-roaming or feral cats. The Coalition provides an important forum 
for discussing how to both manage cats and recover endangered birds and other species affected 
by cats. We seem to have shared visions of our ultimate big-picture goals, but much work 
remains to translate these goals into shorter-term actions addressing local issues. We discuss 
processes for identifying priority areas for action and how the need for immediate vs. long-term 
solutions varies across the landscape from urban to remote areas.  
 
9-11 The Hawai‘i Coalition for the Protection of Cats and Wildlife: Working Together to 
Find Solutions for a Wicked Problem 
Inga Gibson 
The Humane Society of the United States, Honolulu, HI, USA 
Hawai‘i’s wildlife suffer from a number of threats including predation by free-roaming house 
cats, both feral and owned. Feral cat populations continue to flourish given our continuous mild 
climate and lack of predation. Hawai‘i’s cat-wildlife conflict is further complicated by local 
social and cultural norms, including complacency and compassion, that often contradict one 
another. The formation of the Hawai‘i Coalition for the Protection of Cats and Wildlife in 2009, 
a group of diverse stakeholders representing private, state, and federal wildlife and conservation 
agencies, as well as local humane societies and cat care organizations, initiated a process that 
allowed diverse stakeholders to identify common ground, shared principles, and explore 
solutions to better protect both cats and wildlife. For example, we will discuss animal welfare 
considerations and priorities, including research relating to people’s attitudes toward cats and the 
challenges posed to our unique island ecosystems, and review common ground that we see with 
stakeholders that are primarily involved with the protection of Hawai‘i’s rare, threatened, and 
endangered species. Members of this Coalition may “agree to disagree” on some points, but they 
are all committed to the long-term protection of Hawai‘i’s unique biodiversity. 
 
9-12 Conservation Biology’s role in Understanding and Addressing Outdoor Cats in 
Hawai‘i 
Christopher Lepczyk1, George Wallace1 
1University of Hawai‘i at Mānoa, Honolulu, HI, USA, 2American Bird Conservancy, The Plains, 
VA, USA 
Feral and free-ranging cats have long been identified as a threat to wildlife, both as predators and 
vectors of disease. In Hawai‘i, these outdoor cats present a great threat to the native species and 
ecosystems of the archipelago. To address this threat conservation biologists in both non-
governmental organizations and universities have been pursuing research and working on 
outreach efforts. In particular, these efforts have included programs to raise awareness about the 
importance of keeping owned cats indoors, conducting statewide assessments of stakeholder 
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attitudes and behaviors regarding cats, economic analysis of management options, and 
investigations into toxoplasmosis occurrence in urban and conservation areas. Notable among the 
findings are that across stakeholder groups, people do not enjoy seeing outdoor free-ranging cats 
on the landscape and want management to occur. Such work highlights the fact that addressing 
the threat outdoor cats pose to wildlife has a strong social component. As a result, there is a 
continued need to understand and address the human dimension of the feral and free-ranging cat 
issue in order to provide needed guidance for the coalition stakeholders as well as policymakers 
and land managers. 
 
9-13 Linked in to the Forest: Real-time Technology for Early Ungulate Detection and 
Rapid Response 
Alison Cohan1, Melissa Fisher2, Shalan Crysdale3 
1The Nature Conservancy, Maui Program, Makawao, HI, USA, 2The Nature Conservancy, 
Kaua‘i Program, Lihue, HI, USA, 3The Nature Conservancy, Kaua‘i Program, Naalehu, HI, USA 

The Nature Conservancy of Hawai‘i is attempting to incorporate technological innovations and 
new management tools into daily management activities, in order to utilize resources most 
effectively when working in inaccessible, remote sites. Resource management tools we are 
testing include remote cameras, an Internet Protocol (IP) microwave communication system, 
fiber optic systems for fence monitoring, and remote-operated ungulate traps. We continue to 
refine our use of game cameras that remotely and instantly send field images and video via 
cellular network, and have had recent successes utilizing trail cameras for monitoring fire and 
weather. We are expanding our use of high-tech cameras to remote areas with no cellular 
coverage, testing an outdoor IP network to send images and video on demand. Images and video 
from cameras are used for real-time fence, snare, and trap monitoring in order to rapidly respond 
to animal presence. We also are testing the use of fiber optic systems on fences for remote real-
time fence monitoring. Our overall goal is to improve the effectiveness and efficiency our 
conservation work, and to share our knowledge on the application of new tools with other 
conservation partners. 
 
9-14 Sharing the Science and Sites of He‘eia Fishpond through the Development and 
Creation of Laulima a ke Pono Mobile Application 
Judy Lemus1, Marion Ano4, Alan Solidum4, Hiilei Kawelo3, Kelii Kotubetey3 
1University of Hawai‘i, Honolulu, Hawai‘i, USA, 2Hawai‘i Institute of Marine Biology, 
Kāne‘ohe, Hawaii, USA, 3Paepae o He‘eia, Kāne‘ohe, Hawai‘i, USA, 4Anti-social Labs, 
Honolulu, Hawai‘i, USA 
This forum aims to describe the development and creation of a mobile application that enhances 
community access to scientific research, restoration efforts, and places of interest at He‘eia 
fishpond. Furthermore, the discussion will highlight the partnership synergy and how this 
supported the storyboarding and utility of our mobile app. Ultimately, we hope to share our 
experiences behind sharing fishpond science and place-based knowledge and the presentation to 
a broad and potentially world-wide audience. 
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9-15 Forward Looking Infra-Red (FLIR) Technology Applications to Ungulate 
Management in Hawai‘i: A Comparison of FLIR Systems 
Francis Quitazol1, Jake Muise2, Nicolai Barca1 
1The Nature Conservancy, Hawai‘i, USA, 2Big Island Invasive Species Committee, Hawai‘i, 
USA  
Handheld Forward Looking InfraRed (FLIR) technology enables land managers to detect 
animals which would be difficult to detect otherwise. FLIR scopes and cameras convert infrared 
radiation from a heat source to create an image which is projected and viewed on the handheld 
unit. We experimented with four different handheld FLIR models over the last two years. These 
handheld units were used during aerial ungulate surveys, ground hunts, and aerial shoot 
missions. During these activities, the FLIR units almost always enabled the observer to detect 
ungulates (including goats, deer, and pigs) that would otherwise have gone undetected. We will 
discuss the four FLIR units tested and analyze important features, such as resolution, field of 
view, battery life, and detection range. We will discuss the limitations and potential future of 
FLIR technology and conclude with recommendations for land managers on how to apply this 
technology to other management areas in the state. 
 
9-16 Gigapan Robots: A Cost Effective Way to Monitor Natural Resource Conservation 
Goals 
Lalasia Bialic-Murphy 
O‘ahu Army Natural Resources, Honolulu, Hawai‘i, USA 
An important aspect of natural resource conservation is developing clear management goals and 
monitoring the progress made towards accomplishing those goals over time. Using traditional 
field monitoring to assess programmatic goals presents many challenges in Hawai‘i, including 
steep terrain and inaccessible cliff communities. An additional obstacle is the negative effect of 
creating corridors during data collection in thick understory vegetation. O‘ahu Army Natural 
Resource Program has met these challenges by collecting data using Gigapan Robots to capture 
high-resolution imagery. Thus far, Gigapan Technology has been utilized to monitor the efficacy 
of numerous weed control techniques, including ballistic herbicide technology and aerial 
spraying. It has also been used to monitor ecosystem health for fragile native dominated areas 
and vegetation response to ungulate removal. This presentation will outline the benefits of using 
this innovative technology for monitoring conservation goals in a cost effective and non-
destructive manner. 
 
9-17 Hawai‘i Watershed Portal: A Website for Conservation Field Staff 
Stephanie Tom 
The Nature Conservancy, Honolulu, HI, USA 
Want to discover fence options that work in Hawai‘i? What control methods do other 
conservation managers recommend for an invasive plant like Kahili ginger? A prototype website 
called the Hawai‘i Watershed Portal is being attempted by The Nature Conservancy to extend the 
exchange of practical conservation knowledge beyond the once a year Conservation Conference 
through a searchable secure online knowledgebase for Hawai‘i conservation field staff. The 
prototype website focuses on terrestrial management. We will share our successes and challenges 
to date with you. 
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POSTER ABSTRACTS BY CATEGORY 
 

ALIEN & INVASIVE SPECIES 
 
P-01 Preference for Native and Non-native Seedlings by Introduced Slug and Snail 
Herbivores in Hawai‘i 
Aaron Shiels1, Martin Ennis2, Laura Shiels3 
1USDA National Wildlife Research Center, Hilo, HI, USA, 2College of Agriculture, Forestry and 
Natural Resource Management, University of Hawai‘i at Hilo, Hilo, HI, USA, 3Biology 
Department, University of Hawai‘i at Hilo, Hilo, HI, USA 

Non-native herbivores, such as slugs and snails, may alter native plant communities through their 
preferential consumption of seedling species. Island flora, like Hawai‘i’s, that lack native slugs 
and native herbivorous snails may be particularly at risk to such introduced herbivores. We 
conducted preference-feeding trials in mesocosms to assess native and non-native seedling 
herbivory by two problematic invasive gastropod species in Hawai‘i:  the giant African snail 
(Achatina fulica) and the Cuban brown slug (Veronicella cubensis). Ten woody seedling species 
were tested using three trials that each lasted 13 days; Psidium cattleianum was used in all 
trials. Not all seedling species are equally vulnerable to invasive slugs and snails. Native species 
were damaged and killed most frequently. Pipturus albidus and Clermontia parviflora suffered 
100% mortality by slugs, and P. albidus, Psychotria hawaiiensis, and Myrsine lesserteriana 
suffered at least 80% mortality by snails. The four non-native species (P. cattleianum, Fraxinus 
uhdei, Clidemia hirta, Ardisia elliptica), as well as the native Metrosideros polymorpha and 
Diospyros sandwicensis, suffered little, if any, gastropod damage. The current and future plant 
communities in Hawai‘i may in part reflect the feeding preferences of introduced slugs and 
snails. 
 
P-02 Discovery and Management Implications of an Invasive Beetle Trechus obtusus at 
Lake Wai‘au, Mauna Kea, Hawai‘i 
Jessica Kirkpatrick1, Jesse Eiben2, Fritz Klasner1, Cynthia King3 
1Office of Mauna Kea Management, Hilo, HI, USA, 2UH Manoa Insect Museum, CTAHR, PEPS 
Dept., Honolulu & Hilo, HI, USA, 3State of Hawai‘i, Department of Land and Natural 
Resources, Division of Forestry and Wildlife, HI, USA 

The management of invasive arthropod species in natural areas poses a challenge for land 
managers. Control and eradication of arthropods is extremely difficult, sometimes impossible, 
and options may be further limited in culturally significant areas. In July 2012, Trechus obtusus 
an invasive Carabid beetle was discovered at Lake Wai‘au and along Mana road on Mauna Kea, 
Hawai‘i.  This is a new record (range expansion) for both Mauna Kea and the Island of 
Hawai‘i.  The first record in the State of Hawai‘i of this predator was from 1998 in Haleakalā 
National Park, Maui. On Haleakalā the impacts of predation or competition of the beetle on 
native fauna, such as other endemic carabid beetles, were not readily apparent, but populations of 
T.obtusus in some areas were remarkably high. On Mauna Kea, Lake Wai‘au is one of two 
alpine locations with persistent moisture. Our collections demonstrated that T.obtusus is found in 
the same habitat as native centipedes and will consume captive centipedes. T.obustus presents a 
potential and direct risk to other endemic species, such as the Wēkiu bug, in the alpine stone 
desert ecosystem. We have initiated surveys to identify the existing distribution and potential 
habitat of T.obtusus on Mauna Kea. 
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P-03 The Big Island Invasive Species Committee’s Role in Early Detection and Rapid 
Response of Incipient Invasive Vertebrate Species 
Raymond McGuire, Jason Flemming, Shawn Okumura 
Big Island Invasive Species Committee, Hilo, HI, USA 
For many years, the Big Island Invasive Species Committee (BIISC) has done great work in 
early detection and rapid response of invasive plant species, however little had been done to 
identify and control vertebrate pest species. In 2011, BIISC adopted the Big Island’s coqui 
control program and enabled it to address all incipient vertebrate concerns beyond just the coqui 
frog (Eleutherodactylus coqui) problem. BIISC continues to foster community centric coqui 
control efforts, helping to support established groups in Volcano and Honoka‘a as well as helped 
to establish and train groups in Waimea, Ka‘u and Kona. In addition to coqui, the BIISC 
vertebrate team has identified incipient European rabbit (Oryctolagus cuniculus), Axis deer (Axis 
axis), and brown anole (Anolis sagrei) populations and responds to numerous reptile (brown tree 
snake, Western fence lizard, frilled lizard, monitor lizard, and iguanas) and mammal (rock 
wallabies, guinea pigs, and chinchilla) sightings. BIISC is also working on a “Don’t Abandon 
Your Pets” campaign to educate the public on the damage released pets can cause to 
environment, public health and safety, and to the animal itself when a relatively sheltered pet is 
released into a foreign environment. 
 
P-04 Response of an Endemic Bird Population to a Rat Reinvasion and Subsequent 
Eradication on Ulva Island, New Zealand 
Bryce Masuda, Ian Jamieson 
University of Otago, Dunedin, New Zealand 

Many island endemic bird species are vulnerable to predation by introduced rats (Rattus spp.). 
As a result, the reintroduction of bird species at predator-free sanctuaries has been a successful 
conservation strategy, especially in New Zealand. Nevertheless, reintroduced populations will 
still be vulnerable to predation in the event of a rat reinvasion, and may also be susceptible to 
non-target poisoning during a subsequent eradication operation. We quantify for the first time the 
changes in population size and survival rate of a well-established, reintroduced species (Stewart 
Island robins, Petroica australis rakiura) following the reinvasion and subsequent eradication of 
Norway rats (R. norvegicus). The robin population declined by nearly one-third (31.5%; 432 to 
296 adults) in the breeding season following the rat reinvasion and eradication. Robins appeared 
to be particularly susceptible to non-target poisoning from the brodifacoum poison bait, although 
the robin population would likely have declined even further if Norway rats had not been 
eradicated. Our results emphasize the importance of permanent surveillance systems that quickly 
detect and kill reinvading rats before they become established. Effective surveillance will 
prevent the potentially high rates of non-target poisoning associated with post-invasion 
eradication operations. 
 
P-05 The Impacts of Invasive Fish on Hawaiian Wetland Communities 
James Macaulay1, Patra Fulk2, Richard MacKenzie2, Kimberly Uyehara1 
1USFWS, Hanalei, HI, USA, 2US Forest Service, Hilo, HI, USA 
There is strong evidence showing that high densities of exotic tilapia and poeciliid fishes are 
disrupting multiple habitat functions in coastal wetland ecosystems on and off protected areas 
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throughout the Pacific Islands (Englund 2002; McGuire 2007). Exotic fish deplete food 
resources for native birds (McGuire 2007), degrade water quality (MacKenzie and Bruland In 
Press), and introduce parasites (Font 2007).  Fish barriers may provide a potential solution, as 
they would keep out exotic fish from managed wetland units and provide native waterbirds with 
a fish-free environment. The removal of invasive fish may also impact the abundance and 
diversity of plants and insects found in a wetland system. We installed a Coanda screen fish 
barrier at Hanalei NWR on Kaua‘i and monitored wetland management units with and without 
barriers for differences in fish populations, vegetation, and insect communities to assess barrier 
effectiveness. If the fish barrier proves to be effective, a larger fish screen may be installed to 
block invasive fish from large sections of the refuge. The removal of invasive fish could have a 
significant impact in restoring the plant and insect communities that are an integral part of 
Hawaiian wetlands and an important food source for endangered Hawaiian waterbirds. 
 
P-06 Investigating the Effect of Invasive Plant Removal on Native Forest Birds on Kaua‛i 
Christine Alevizos2, Nicki Ozaki1, Lisa Cramption1, Kathryn Cassel2, Steve Montgomery0 
1Department of Forestry and Wildlife, Lihue, Hawai‘i, USA, 2Koke‘e Resource Conservation 
Program, Waimea, Hawai‘i, USA, 3University of Hawai‘i at Mānoa, Honolulu, Hawai‘i, USA 
Invasive species control, including weed removal, is high priority for endangered species 
recovery, but its impacts have rarely been studied. In 2012, we began investigating effects of 
weed removal on forest birds and insects on Kaua‘i in a Before-After-Control-Treatment design. 
We randomly selected two plots similar in initial weed and bird density in the Alaka‘i 
Wilderness Preserve, and randomly assigned one as treatment (i.e., weeding) and the other as 
control. Between March and June 2012, re-treatment surveys were conducted to examine 
abundance, nest survival, diet, and foraging behavior of native forest birds; and to investigate the 
insect community. Six species of native forest birds were detected. Fourteen nests were located 
and monitored; these nests included five of the native birds detected and one Japanese White-eye 
nest. Nests and nesting success were evenly distributed between the plots, indicating no pre-
treatment differences. Several species of insects were found. Pre-treatment weed surveys 
indicated that on average 15.7% of sub-plots contained weeds. In August 2012, invasive were 
removed from the treatment plot. The project is scheduled to continue in March-June 2013 when 
we will conduct post-weed removal surveys of birds and insects. We will present both years’ 
results. 
 
P-07 An Invasive Species Management Plan for the University Managed Lands on Mauna 
Kea 
Springer Kaye1, Casper Vanderwoude2, Fritz Klasner3 
1Big Island Invasive Species Committee, Hilo, HI, USA, 2Hawaii Ant Lab, Hilo, HI, USA, 3Office 
of Mauna Kea Management, Hilo, HI, USA 

Established in 2000, the Office of Mauna Kea Management (OMKM) mission is to achieve 
harmony, balance and trust in the sustainable management and stewardship of the Mauna Kea 
Science Reserve. Beginning in 2012 OMKM partnered with the Big Island Invasive Species 
Committee, Hawai‘i Ant Lab, University of Hawai‘i researchers, and members of the astronomy 
community to develop the first invasive species management plan for the Mauna Kea Science 
Reserve. Community management board members provided valuable feedback on environmental 
and cultural issues from an early stage, integrating invasive species concerns with diverse land 
uses and activities including astronomy, tourism, recreation, research, and cultural traditions. 
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Highlights of the plan, developed from these collaborative efforts, include a detailed risk analysis 
of introduction pathways; clear inspection and cleaning requirements; a rare focus on arthropod 
introductions; and the use of cultural sites as foci for invasive species control. A dynamic 
volunteer program engages community members in invasive species removal and increases 
stakeholder dialogue on Mauna Kea. OMKM continues to seek feedback on this adaptive 
management plan and is expanding its capacity to carry out this work. 
 
P-08 Ecological Impacts of a Non-native Amphibian (coqui frog, Eleutherodactylus coqui) 
Along an Elevational Gradient on Hawai‘i Island 
Jonathan D. Marshall1, James A. Stilley1, Christina T. Liang2 
1University of Hawai‘i at Hilo, Hilo, HI, USA, 2Institute of Pacific Islands Forestry, Pacific 
Southwest Research Station, USDA Forest Service, Hilo, HI, USA 

The goal of this project is to determine the survivorship of Eleutherodactylus coqui, a non-native 
amphibian, along an elevational gradient on the windward side of the island of in Hawai‘i. Along 
the gradient, the project is looking at the impacts of E. coqui on plant growth of native and non-
native species, leaf litter decomposition rate, litter nutrient concentrations, and ground dwelling 
invertebrate communities. The purpose of the elevation gradient is to establish if changes in 
temperature and precipitation affect the impacts of this invasive frog. The project placed cubic 
meter PVC enclosures at three locations from 550 to 850 meters in elevation. Each elevation site 
has eight enclosures where frog density (zero, one, three and five frogs per enclosure) is 
replicated twice. Each enclosure also contains two Metrosideros polymorpha and two Psidium 
cattleianum plants along with leaf litter trays containing separate and mixed litter of the above 
species. Precipitation and temperature were collected with Hobo data stations attached to two of 
the eight enclosures at each study site. We expect that higher densities of E. coqui will have 
greater ecological impacts and that there will be interactive effects with temperature and 
precipitation. 
 
P-09 Life History Characteristics of Exotic Fish Species in a Managed Wetland in Hanalei 
NWR, Kaua‘i 
Patra Foulk1, James MaCully2, Richard MacKenzie1, Kimberly Uyehara2 
1USDA Forest Service Institute of Pacific Islands Forestry, Hilo, HI, USA, 2Hanalei National 
Wildlife Refuge, Hanalei, HI, USA 

Exotic tilapia (Oreochromis mossambicus, Sarotherodon melanotheron) and poeciliid (Poecilia 
hybrid sp., Gambusia affinis) fishes are widespread on Pacific islands. Exotic fish deplete food 
resources for native birds, degrade water quality, and increase the risk of avian botulism. Little 
information is available regarding the life cycle or habitat requirements of these exotic fishes in 
Pacific Island environments; this information is needed to develop effective fish control 
strategies. Monthly fish sampling efforts are ongoing in nine ponds in the Hanaei National 
Wildlife Refuge (NWR), Kaua‘i. Fish were randomly sampled using seine and throw nets. 
Subsamples of the fish collected were measured and weighed, gonads were removed and 
weighed, and a gonosomatic index (GSI) was developed from the weight of the gonads relative 
to the total body weight. Monthly size frequency and GSI distributions were developed for each 
target fish species. The life history information gained from these efforts will be used to guide 
future exotic fish species monitoring and management within an adaptive management 
framework at Hanalei NWR. Results of this research are broadly applicable to refuges and 
coastal wetlands throughout the tropical Pacific. 
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P-10 Adapting Habitat Management to a Newly Colonized Indigenous Plant on Kure Atoll 
Matthew Saunter, Ilana Nimz, Naomi Worcester, Cynthia Vanderlip, Julia Parish, Amarisa Marie 
State of Hawai‘i, Department of Land and Natural Resources, Division of Forestry and Wildlife, 
Honolulu, Hawai‘i, USA 
The State of Hawai‘i is undergoing an invasive plant eradication program on Kure Atoll to 
improve seabird nesting habitat and native plant resiliency to storm events and climate change. 
While Verbesina encelioides (golden crown-beard) and other non-native weeds are the primary 
targets for eradication, some indigenous plant species are negatively impacting critical habitat 
and present management challenges. In particular, Cassytha filiformis (Kauna‘oa), a pantropical 
indigenous parasitic plant, dramatically alters plant communities by overgrowing and killing host 
species. C. filiformis was first detected on Kure Atoll in 2001 and has increased dramatically 
causing concern for Scaevola sericea (Naupaka) stands that are critical for dune stabilization and 
nesting habitat for seabird species of concern (Tristram’s Storm-petrel, Christmas Shearwater, 
and Bulwer’s Petrel). From 2008 to 2013, we quantified the spread of C. filiformis, experimented 
with control efforts, and developed a long-term management plan. Within two years, the amount 
of Scaevola killed by C. filiformis increased from 13 acres (2008) to 23 acres (2010). Successful 
treatments included the creation of sufficient dead zones between host and parasite in strategic 
locations. Due to the significant and rapid habitat alteration potential of C. filiformis, we 
recommend immediate assessment when detected in new tropical islands or habitats. 
 
P-11 Incursion of Invasive Ants into National Park of American Samoa 
Robert Peck1, Paul Banko2 
1Hawai‘i Cooperative Studies Unit, University of Hawai‘i at Hilo, Hawai‘i National Park, HI, 
USA, 2U.S. Geological Survey, Hawai‘i National Park, HI, USA 
American Samoa supports a diverse native ant fauna but, like other islands in the Pacific Basin, 
has been invaded by numerous non-native ant species, including several that are destructive and 
capable of modifying ecosystem structure. National Park of American Samoa (NPSA) 
encompasses 2600 ha of paleotropical rainforest, and biological surveys there are important for 
identifying resources potentially impacted by invasive species. Our aim was to determine 
distributions of native and invasive ants within NPSA and identify impacts of invasive ants on 
native ant species. During 2010-2011, we surveyed for ants using three techniques at 39 sites 
between 3 and 959 m elevation within the Tutuila and Taʻu sections of the park. In total, 22 
native and 18 invasive species were identified. Invasive ants were found at all sites, although the 
number of invasive ant species was not related to elevation. Invasive ants included the extremely 
aggressive big-headed ant (Pheidole megacephala; 7 sites) and yellow crazy ant (Anoplolepis 
gracilipes; 2 sites). Sites without big-headed ants contained 2.1 times more native species than 
sites with this ant. Our results indicate that invasive ants have deeply penetrated NPSA but that 
big-headed and yellow crazy ants are currently confined to park margins. 
 
P-12 Survey of Roadside Alien Plants in and near Hawai‘i Volcanoes National Park 
Linda Pratt1, Jim Jacobi2, Keali‘i Bio3 
1US Geological Survey, Hawai‘i National Park, HI, USA, 2US Geological Survey, Honolulu, HI, 
USA, 3Hawai‘i Cooperative Studies Unit, UH Hilo, Hilo, HI, USA 
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The sides of all paved roads of Hawai‘i Volcanoes National Park (HAVO) were surveyed on foot 
in 2001-2005, and presence of 240 target invasive alien plant species was recorded in mile-long 
increments. Buffer zones 5-10 miles long on either side of the Kīlauea and Kahuku Units of 
HAVO along Highway 11, a major island thoroughfare, were included in the survey. Three 
residential subdivisions adjacent to the Park were surveyed in 0.5-1 mile intervals. In total, 174 
of the target alien plant species were observed along HAVO roads and buffers, exclusive of 
residential areas, and the mean number of target aliens per mile was 20.6. Highway 11 and its 
buffer zones had the highest mean number of target plants per mile (26.7) of all Park roads, and 
the Mauna Loa Strip Road had the lowest (11.7). Fifteen new records of vascular plants for 
HAVO were documented. An additional 28 alien plant species not known from HAVO were 
found along the adjacent segments of Highway 11. At least 15 potentially invasive species not 
currently found within HAVO were observed along residential roads. Roadside survey data can 
help managers with early detection of invasive plant species that threaten the natural resources of 
HAVO. 
 
P-13 Physical, Chemical, and Microbial Characteristics of Soils Under Native Versus 
Invasive Plants on Lāna‘i, Hawai‘i 
Zane de la Cruz, Maribeath Watwood, Karen  
Northern Arizona University, Flagstaff, Arizona, USA 

In Hawai‘i invasive plants affect soil characteristics, and can outcompete native biota. This study 
examined soil characteristics on the Lāna‘i Hale, to test whether changes in physical, chemical, 
and microbial properties correlate with exotic invasion. Methods: Lāna‘i soils under native plant 
cover (Dicranopteris linearis; Uluhe) and invasive cover (Psidium cattleianum; Waiwi) were 
collected. Infiltration rates and compaction were measured in the field. Moisture content, 
inorganic N and P, and total organic C were determined with standard methods, and microbial 
communities were evaluated via pyrosequencing targeting 16SrDNA for bacteria and ITS 
regions for fungi. Results: Soils under Waiwi had lower infiltration rates, lower moisture, and 
higher compaction versus soils under Uluhe. Both soils had high NH4+ (avg 113.81 ugN/g) and 
low NO3- (1.40 ugN/g), with no significant difference between plant cover. Pyrosequence 
analysis revealed 536 bacterial genera and 196 genera of fungi. Conclusion: 1) Significant 
differences in several physical soil characteristics were correlated with plant cover. 2) High 
NH4+ and low NO3- were exhibited by the soils, regardless of cover type. 3) Several differences 
in the microbial communities were observed between plant covers. 
 
P-14 Automatic Rat Traps are Not Automatic Rat Control: Considerations for 
Implementing Goodnature® Automatic Rat Traps in Remote Areas in Hawai‘i 
Matthew Lucas, John Carl Watson 
National Tropical Botanical Garden, Kalaheo, Hi, USA 
The National Tropical Botanical Garden (NTBG) started managing rats in 2011 in Northwestern 
Kaua‘i within its remote Upper Limahuli Preserve. This effort has been an attempt to control rat 
populations in order to increase successful breeding and chick-rearing of native ground nesting 
seabirds (Hawaiian Petrel, Pterodroma sandwichensis, & Newell’s Shearwater, Puffinus 
newelli). Over the past 3 years NTBG has struggled to control rats in the presence of endangered 
seabirds while still allotting time and resources to perform other tasks necessary for effective 
ecosystem management in a physically and logistically challenging environment. This has led 
NTBG to partner with Goodnature® New Zealand seeking out the latest pest control technology. 
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Deployment of this technology has finally made the attempt of controlling rats in extremely 
remote mountainous areas feasible. Examples of several projects present a great overview of A24 
implementation in upland Kaua‘i. Furthermore over the past year NTBG has collected extensive 
data about trap performance that has led to the development of a technical and easy to follow 
trap check protocol which accounts for field testing and a minimization of trap failure. Finally 
NTBG addresses conceptual paradigms about landscape scale rat control with creative solutions 
using the Goodnature® A-24. 
 
P-15 Native Moth Causes Record Defoliation of Hawai‘i Island Koa Forest 
Cynthia King1, Robert Hauff1, William Haines2, J. B. Friday3, Robert Peck4, Paul Banko5 
1DLNR-DOFAW, Honolulu, HI, USA, 2University of Hawai‘i at Mānoa, Dept. of Plant and 
Environmental Protection Sciences, Honolulu, HI, USA, 3University of Hawai‘i, College of 
Tropical Agriculture and Human Resources Cooperative Extension Service, Honolulu, HI, USA, 
4University of Hawai‘i at Hilo, Hawai‘i Cooperative Studies Unit, Hilo, HI, USA, 5U.S. 
Geological Survey, Pacific Island Ecosystems Research Center, Hawai‘i National Parks, HI, 
USA 

The koa moth (Scotorythra paludicola) is endemic to Hawai‘i, Maui, and O‘ahu. The caterpillars 
specialize on koa foliage and seedpods, and in high densities defoliate koa trees. Population 
explosions have occurred historically on Maui and Hawai‘i, where large areas of koa forest have 
been defoliated. An outbreak of koa moths was detected in January 2013 in the Hilo and 
Hāmākua regions of Hawai‘i Island and has since expanded south across Mauna Loa and west to 
Kona. What triggers these occasional population explosions remains unknown, but they are 
believed to be a natural phenomenon. The current outbreak is the first reported on Hawai‘i Island 
since the 1950s and is the largest to date, spanning over 50,000 acres. Healthy koa forests 
generally recover after defoliation by the moth, although up to 35% mortality has been observed 
in younger koa stands. During outbreaks, the pulse of moths and caterpillars may be a bonanza 
for birds and other arthropod predators, and caterpillar frass provides an influx of nutrients into 
the forest ecosystem. The response of forest communities to the sudden surge of resources during 
the outbreak, and the subsequent decline of resources after the outbreak, is being investigated by 
State, federal, and university biologists. 
 

AVIFAUNA 
 
P-16 Advanced Technology Solar Telescope Hawaiian Petrel Monitoring Project on 
Haleakalā 
Huisheng Chen, Ciara Ganter, Jayson Panglao 
ATST, Pukalani, HI, USA 
The Advanced Technology Solar Telescope (ATST) Resource Management Team monitored 
burrows of the Hawaiian Petrel (Pterodroma sandwichensis) on the summit area of Haleakalā. 
A total of 306 Hawaiian Petrel burrows were documented and monitored. Of these burrows, 163 
were active and 16 were successful at producing a fledged chick at the end of the nesting season. 
Statistical analysis showed that active burrow density in the ATST Conservation Area was 
significantly higher than in the Control site when compared to the expected values (P<0.0001, 
χ2= 20.569, df=1). Invasive mammalian predators were the primary cause (n=6, 85.71%) of 
mortality. The Hawaiian Petrel chicks fledged between the first week of October and the first 
week of November, with the peak occurring during the second and third week of October. For 
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burrows monitored by video surveillance, the earliest fledging date recorded on camera was 
October 12, 2012 and the latest date was October 19, 2012. The breeding success rate in the 
Conservation Area was 10.39%, and 0% in the Control site, yielding an overall reproductive 
success rate of 9.82%. There were significantly more active burrows from 2011 that remained 
active in 2012 when compared to expected values (P<0.0001, χ2= 20.609, df=1). 
 
P-17 Abundance, Distribution, and Trends of the Iconic Hawaiian Honeycreeper, the ‘I‘iwi 
Eben H. Paxton1, P. Marcos Gorresen2, Richard J. Camp2 
1USGS Pacific Island Ecosystems Research Center, Hawai‘i National Park, HI, USA, 2Hawai‘i 
Cooperative Studies Unit, Hawai‘i National Park, HI, USA 

Naturalists in the 1800s described the ‘I‘iwi as one of the most abundant forest birds, found in 
forested areas from sea level to treeline across all the major Hawaiian Islands. However, by the 
early 1900s, ‘I‘iwi began to disappear from low elevation forests, and by the middle of the 
century the species was largely absent from low and mid-elevation areas. Today, ‘I‘iwi are 
restricted to high elevation forests on Hawai‘i, east Maui, and Kaua‘i, with remnant populations 
on O‘ahu, Moloka‘i, and west Maui. ‘I‘iwi are highly vulnerable to introduced disease, and the 
high occurrence of avian malaria in low and mid elevations is believed to have driven the ‘I‘iwi 
to high elevations where temperatures are too cold for the development of the disease and its 
mosquito vector. With global warming, fears are that disease will quickly move into the high 
elevation forests where the last ‘I‘iwi reside, threatening their viability. Recently the U.S. Fish 
and Wildlife Service was petitioned to list the ‘I‘iwi as an Endangered Species, and we provide a 
comprehensive review of the abundance, distribution, and trends using historic survey data as 
well as recent survey information. 
 
P-18 Developing Dependable Monitoring Strategies for Nest Boxes to Aid in the Recovery 
of an Endangered Endemic Species 
Adam Elzinga, Barbara Heindl, Lisa Crampton 
Kaua‘i Forest Bird Recovery Project, Hanapepe, Hawai‘i, USA 

Nest boxes to enhance nesting success and safe nest site availability have been used for Puaiohi 
(Myadetes palmeri) since 2000. During 2011-2012 we tested effectiveness of nest box designs at 
excluding rats in areas of high rat densities outside the range of Puaiohi by baiting nest boxes 
and monitoring activity with motion-activated cameras. Three nest box designs were rat-resistant 
(RR), and before the 2012 Puaiohi breeding season, we placed 32 of these new nest boxes 
alongside older, non-rat-resistant (NRR) boxes to assess whether rat-resistant modifications deter 
Puaiohi use of boxes. We found signs of activity in 41% of boxes (N = 45); RR boxes had 
significantly more activity than NRR boxes (χ2 = 5.40, df = 1, P = 0.020). However, there were 
no active Puaiohi nests in any boxes, and field cameras did not document which species 
investigated the boxes. We developed a system to log all nest box entries and trigger a nearby 
camera using in-box sensors. Concurrently, we monitored boxes with cameras set on motion 
activation and time-lapse settings at varying distances from boxes. We compare the proportion of 
detections obtained with field cameras to in-box sensors and discuss the reliability and efficacy 
of these methods. 
 
P-19 Using Simultaneous Survey Methods to Evaluate Historical Abundance Estimates for 
the Nihoa Millerbird 
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Kevin Brinck1, Marcos Gorresen1, Rick Camp1, Chris Farmer3, Paul Banko2 
1Hawai‘i Cooperative Studies Unit, University of Hawai‘i at Hilo, Hilo, Hawai‘i, USA, 2U.S. 
Geological Survey, Pacific Island Ecosystems Research Center, Hawai‘i National Park, 
Hawai‘i, USA, 3American Bird Conservancy, Hawai‘i National Park, Hawai‘i, USA 

Beginning in 1967, abundance estimates for the Nihoa Millerbird (Acrocephalus familiaris kingi) 
were obtained via strip-plot surveys, a method that assumes 100% detection of all individuals in 
a narrow strip as the observer traverses a straight line. The physical conditions on Nihoa are such 
that travel in a straight line is rarely possible and perfect detection while doing so is unlikely. 
Beginning in 2010, observers also conducted point-transect surveys which do not require the 
observer to move while counting, and can be analyzed using distance sampling techniques that 
do not assume 100% detection. To assess the status of the species in the context of historical 
abundance, it is desirable that over 40 years of historical data should be comparable with any 
changes in the survey procedure. To that end we used the three years of contemporaneous 
surveys to derive a regression estimator to quantify the relationship between the two methods. 
We report the latest estimates of Nihoa Millerbird abundance and how many more years of 
simultaneous surveys would be needed to adjust the historical estimates to modern methods with 
a mean precision of a 25% coefficient of variation. 
 
P-20 Can Koloa Maoli Movement Patterns Provide Insight into Wetland Habitat 
Connectivity in the Hawaiian Islands? 
Christopher Malachowski, Bruce Dugger 
Oregon State University, Corvallis, OR, USA 

The Koloa currently has the highest recovery priority among the four endangered waterbirds that 
occur on the main Hawaiian Islands. A critical obstacle for identifying the spatiotemporal scale 
needed for conservation actions includes the lack of data on movements among the diverse 
wetland landscapes on Kaua‘i. To quantify the daily and seasonal movement patterns of Koloa, 
we utilized a combination of band-resight surveys and telemetry. Between 2010 and 2012, 835 
Koloa were captured and banded at Hanalei and Hule‘ia NWRs, and band-resight information 
was collected during island-wide surveys. Movement patterns and home-range were 
characterized using radio and satellite telemetry. Six males were fitted with satellite transmitters 
during 2011 and 2012, and 65 Koloa were radio-tagged during 2012. Resight surveys have 
revealed limited movements; however, satellite telemetry has allowed us to detect seasonal and 
regional movement patterns, such as inter-island, altitudinal, and localized movements. Radio 
telemetry has revealed large individual variation in the timing and extent of daily movements in 
and around Hanalei. Understanding patterns of movement and habitat use by Koloa provides 
insight into wetland connectivity on Kaua‘i/Ni‘ihau, which has implications for other endangered 
waterbirds that are dependent on wetland systems for their entire annual cycle.  
 
P-21 Use of Social Attraction to Enhance the Newell’s Shearwater Colony Breeding at 
Kīlauea Point, Kaua‘i 
Brooke McFarland1, André F. Raine1, Kimberley J. Uyehara2 
1Kaua‘i Endangered Seabird Recovery Project, Hanapepe, Hawai‘i, USA, 2Kaua‘i National 
Wildlife Refuge Complex, Kilauea, Hawai‘i, USA 
A social attraction project utilizing broadcasted Newell’s Shearwater (‘A‘o, Puffinus auricularis 
newelli) calls and artificial nest burrows was established at Kīlauea Point National Wildlife 
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Refuge in 2007. The project’s purpose was to attract prospecting Newell’s Shearwaters into an 
area where management actions (such as the control of introduced predators) could be easily 
implemented and where breeding success could be efficiently monitored. Prior to 2007, only 
three pairs of Newell’s Shearwaters were confirmed breeding in the Kīlauea Point area, likely 
offspring from a cross-fostering program conducted from 1978-1980. After five years of 
broadcasting during the pre-breeding and breeding season (April-September), there were eleven 
confirmed pairs present in the Refuge in 2012 (with a population estimate of 22-30 
individuals). Most pairs used natural burrows (n=9) rather than artificial burrows 
(n=2). Furthermore, vegetation type and terrain is very different from the typical present-day 
montane colonies of this species, demonstrating flexibility in breeding habitat. These results 
indicate that broadcasting calls can be a valuable tool for the establishment of breeding Newell’s 
Shearwater colonies in protected areas, and should be considered an important component of 
future conservation projects aimed at this threatened species on Kaua‘i. 
 
P-22 Status of Forest Birds in Haleakalā National Park 
Richard Camp1, Seth Judge2, Pat Hart3, Paul Banko4, Greg Kudray5 
1University of Hawai‘i at Hilo, Hawai‘i Cooperative Studies Unit, Hawai‘i National Park, HI, 
USA, 2University of Hawai‘i at Hilo, Hawai‘i-Pacific Islands Cooperative Ecosystem Studies 
Unit, Hilo, HI, USA, 3University of Hawai‘i at Hilo, Department of Biology, Hilo, HI, USA, 4U.S. 
Geological Survey, Hawai‘i National Park, HI, USA, 5U.S. National Park Service, Inventory and 
Monitoring Program, Hawai‘i National Park, HI, USA 
As part of the National Park Service landbird monitoring program, Haleakalā National Park was 
surveyed for forest birds from March 20 through July 26, 2012, using point-transect distance 
sampling to estimate bird abundance. We surveyed 160 stations and detected a total of 2,830 
birds from 12 species. Half of the species were native and half were non-native. ‘Apapane 
(Himatione sanguinea) was the most widely distributed and abundant native species detected in 
the survey. ‘Alauahio (Paroreomyza montana newtoni), Maui ‘Amakihi (Hemignathus virens 
wilsoni), and I‘iwi (Vestiaria coccinea) were widespread and occurred in relatively modest 
densities. Only eight Kiwikiu (Pseudonestor xanthophrys) and 20 ‘Ākohekohe (Palmeria dolei) 
were detected and were restricted to high elevation wet forest. We estimated an abundance of 
495 ± 261individuals of Kiwikiu in a 2,036 ha area that likely includes the entire suitable habitat 
for this species within the park. For ‘Ākohekohe, we estimated an abundance of 1,150 ± 389 
individuals within a 1,458 ha area. There was a strong representation of non-native landbirds in 
the survey area. The Japanese White-eye (Zosterops japonicus), Japanese Bush-warbler (Cettia 
diphone), and Red-billed Leiothrix (Leiothrix lutea) accounted for nearly half of all landbird 
detections. Each species was common in predominantly native forests. 
 
P-23 Phenology of Nectar Availability from Dominant Plant Species on the Eastern Flank 
of Mauna Loa 
Mark Kapono1, Paul Banko2, Kelsie Ernsberger3, Claire Steele3 
1Hawai‘i Cooperative Studies Unit, University of Hawai‘i at Hilo, Hawai‘i National Park, HI, 
USA, 2U.S. Geological Survey, Pacific Island Ecosystems Research Center, Hawai‘i National 
Park, HI, USA, 3Kupu Hawai‘i/Americorps, Hawai‘i National Park, HI, USA 
A 12-month phenological study was conducted on the eastern flank of Mauna Loa to help 
investigate patterns of nectar exploitation by the native forest bird, ‘i‘iwi (Vestiaria coccinea), 
which is declining over most of its range. We focused on three dominant nectar producers: 
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māmane (Sophora chrysophylla), ‘ōhi'a (Metrosideros polymorpha), and ‘ākala (Rubus 
hawaiensis). High-elevation (>1800m) sites were established within Hawai‘i Volcanoes National 
Park and Keauhou Forest, with 50 plants being marked at each site. The phenology of five 
permanent individuals and five others randomly drawn from the marked pool was assessed 
monthly for each species. We estimated the percentage of live branch tips with flowers, new 
leaves, and fruit. All plants were measured to determine their diameter (dbh), height, percent 
canopy cover, stem count, and proximity to the edge of lava flows or kīpuka. Our data indicated 
seasonal differences in flower production, resulting in year-round availability of nectar but with 
brief periods of scarcity. The long-term residency and productivity of ‘i'iwi in areas of 
management interest could potentially be enhanced by planting native species that augment or 
diversify the general availability of nectar, especially when dominant species are not flowering 
heavily, and are appropriate to overall habitat restoration goals. 
 
P-24 Seabird-friendly Lighting Strategies to Protect Hawai‘i’s Nocturnal Seabirds 
Paul Belson, Adam Griesemer 
DOFAW, Lihue, HI, USA 

Several species of Procellariformes are affected by attraction to lights, including listed species of 
petrels and shearwaters that breed in Hawai‘i. A wide range of light sources affect seabird 
behavior including those at athletic parks, airports and harbors, and resorts and businesses. 
Typical behaviors of seabirds affected by light attraction include a period of rapid flight and 
circling the lit area, followed by descent as birds become fatigued, often resulting in “fallout,” 
when birds are grounded. Seabirds may be injured or killed during the fallout process, for 
example from starvation and predation. Factors that appear to exacerbate the effect of light 
attraction include the degree of lighting and type of light fixture (lighting with high output and 
lights that shine outward and upward), the phase of the moon (dark moon phase appears to 
increase the effect), and the time of year in which birds fledge because fledglings are most 
affected. Several “seabird-friendly” strategies can be employed to reduce the harmful effects of 
light attraction on Hawai‘i’s seabirds. The strategies aim to decrease the amount of lighting that 
affect the seabirds and respond to seabirds that have been grounded due to light attraction. 
 

BIOCONTROL 
 
P-25 Proposed Release of a New Biocontrol for Weedy Melastomes 
M. Tracy Johnson 
USDA Forest Service, Volcano, HI, USA 
Syphraea uberabensis is a South American flea beetle (Coleoptera: Chrysomelidae) under 
consideration for release in Hawai`i for management of weedy melastomes. The beetle's adults 
and larvae feed externally on foliage and soft stems, causing enough damage to kill small plants. 
Discovered on Tibouchina species in southern Brazil and tested on a variety of Hawaiian native 
and non-native species in quarantine, S. uberabensis has been found to have a host range 
restricted to species in the tribe Melastomeae of the family Melastomataceae, all of which are 
invasive weeds in Hawai`i. Preferences were found for feeding and egg laying on Tibouchina 
herbacea, Tibouchina longifolia, Pterolepis glomerata and Melastoma septemnervium. Release 
of the beetle in Hawai`i is expected to enhance management of all four of these species. No 
impacts are expected on other invasive melastomes, including Tibouchina urvilleana, Miconia 
calvescens and Clidemia hirta. 
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P-26 Update on the Establishment of a Biocontrol Agent Released for Strawberry Guava in 
Hawai‘i 
Nancy Chaney, Tracy Johnson 
USDA Forest Service IPIF, Volcano, HI, USA 
A biological control agent for strawberry guava (Psidium cattleianum), the Brazilian scale insect 
Tectococcus ovatus, was released in demonstration plots in Hawai‘i during 2012. Insects released 
between January and July 2012 have established and begun to reproduce and spread within 
individual trees at the Volcano site (4000 ft. elevation). Establishment and spread has also been 
observed at the Hilo site (500 ft. elevation) from releases begun in August 2012. These initial 
release sites are within common gardens planted with three well-known varieties of strawberry 
guava (red, yellow and spindle-fruited), as well as common guava (Psidium guajava). These sites 
are intended to demonstrate impacts and specificity of the biocontrol agent, which will next be 
released within native forest sites to slow the spread of strawberry guava. 
 

CLIMATE CHANGE 
 
P-27 Science-based Solutions “Climate change, Agriculture and Food security” for the 
Rural Poor and Most Vulnerable Farmers in Developing Countries 
Manash Ronjan Bhadra 
New Hope Media & Consultants, Banani, Dhaka, Bangladesh, Bangladesh 
Climate change is a major threat to rural livelihoods and to food security in the developing world 
- i.e., to society. While the poor in general are the most vulnerable to climate change, the 
vulnerability of people and their agricultural systems is very complex due to interacting direct 
and indirect climate-related stresses. Year to year variability in climate already contributes to 
rural poverty where exposure is high and adaptive capacity is low. Climate change is already 
being felt in terms of gradual increase in temperature, increase variability in annual rainfall 
regimes and a greater prevalence of extreme events such as droughts and floods. Rural 
communities must adapt to these changes if any development progress is to continue and if 
further improverishment is to be avoided. Most developing country-economies are driven by 
agriculture. Agriculture is the largest employer and the largest contributor to GDP in many 
countries. This paper describes a framework for the development of science and technology 
strategies to enhance food security and sustainable development to face the future climate change 
impact. 
 
P-28 Predicting Effects of Climate Change: Ecosystem Drivers in the Hawaiian Subalpine 
Shrubland 
Alison Ainsworth3, Melissa Simon1, Colin Phifer1, Colin Meston2, Woody Mallinson2 
1NPS Inventory & Monitoring, Hawai‘i National Park, HI, USA, 2NPS Haleakalā National Park, 
Maui, HI, USA, 3University of Hawai‘i Botany / NPS Inventory & Monitoring, HI, USA 

Changes in Hawaiian high elevation plant communities are expected as climate change shifts the 
trade wind inversion belt downslope resulting in drier conditions. Simultaneously, non-native 
plant invasions are predicted to increase upslope with rising temperatures. To manage for native 
plant assemblages within these novel communities, we need to understand how current plant 
communities respond to environmental (precipitation, elevation, substrate age, type) and 
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anthropogenic (disturbance) gradients. In 2010/2011 the NPS Inventory & Monitoring Program 
established 60 vegetation plots (1000m2) in subalpine shrublands of Hawai‘i Volcanoes (HAVO) 
and Haleakalā (HALE) National Parks. Preliminary results indicate high variance in species 
richness, abundance, and shrub density. Elevation and anthropogenic influences (e.g., presence 
of feral ungulates) were important in explaining species composition. Non-native species were 
more abundant at lower elevations, whereas rare plants were correlated to ungulate exclusion. 
Quantifying patterns in these unique tropical communities is critical for predicting future effects 
of climate change. 
 
P-29 The Knowledge and Perceptions of Climate Change among the Public of the 
Commonwealth of the Northern Mariana Islands 
Rebecca Skeele1, Dana Okano2 
1Coastal Resources Mangement Office, Saipan, Northern Mariana Islands, 2National Oceanic 
and Atmospheric Administration, Saipan, Northern Mariana Islands 

As a Pacific island chain, the Commonwealth of the Northern Mariana Islands (CNMI) are 
particularly vulnerable to the impacts of climate change. This study examines the public’s 
knowledge and perceptions of climate change and its impacts in the CNMI. 402 surveys were 
conducted on the islands of Saipan and Tinian in September through November 2012. 
Respondents were asked a selection of questions designed to assess their basic knowledge of 
climate change, its causes and potential impacts, and their perception of vulnerability to climate 
change. Responses were analyzed and compared to respondents’ age, ethnicity, level of 
education, and whether they had lived outside of the CNMI. The results of this analysis will help 
resource managers in CNMI to develop more appropriate education and outreach tools to help 
the public better understand and adapt to the changes they will face from climate change in the 
CNMI. 
 
P-30 Associating genetic variation with climate variables in Hawaiian koa (Acacia koa) 
Christina Liang1, Jessica Wright2, Hardeep Rai3, Nicklos Dudley4, Tyler Jones4, Aileen Yeh4, 
Paul Gugger5, Victoria Sork0 
1USDA Forest Service, Hilo, HI, USA, 2USDA Forest Service, Davis, HI, USA, 3Utah State 
University, Logan, UT, USA, 4Hawaiʻi Agriculture Research Center, Kunia, HI, USA, 5University 
of California at Los Angeles, Los Angeles, CA, USA 

Identifying genetic variation under natural selection by climate is important for predicting how 
plant populations will respond to projected climate change. Landscape genomics is a powerful 
approach for identifying adaptive genetic variation because genetic variation can be associated 
directly with climate variables. Here, we introduce a new and developing project focused on the 
landscape genomics of koa (Acacia koa) in Hawaiʻi.  We are sampling trees across the 
geographic, elevational, and climate range of A. koa on the islands of Kauaʻi, Oʻahu, Maui, and 
Hawaiʻi. We are associating allele frequencies of single-nucleotide polymorphisms (SNPs) with 
climate variation to identify genes that are important in adaptation to current climate variation 
and thus important in response to changing climate. We are using a second-generation 
sequencing technology, genotyping-by-sequencing (GBS), to generate the SNPs and obtain 
sequence data for a large number of DNA fragments. Climate data are associated with the SNP 
data, and we hypothesize that many SNPs will be found to have frequencies that are associated 
with climate variables, i.e., temperature and precipitation. This information will be useful for 
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identifying populations at risk as well as populations that may be adaptable in future climate 
scenarios. 
 
P-31 Assessing Carbon Storage and Fluxes in Hawai‘i: Impacts of Fire, Invasive Species 
and Climate Change on the Global Warming Potential 
Christian Giardina1, Elizabeth Boxler3, Susan Cordell1, Susan Crow4, Lucas Fortini5, Mark Fox6, 
J.B. Friday4, Tom Giambelluca4, Todd Hawbaker7, Flint Hughes1, Jim Jacobi2, Creighton 
Litton4, Rich MacKenzie1, Rebecca Ostertag8, Brad Reed9, Cynthia Stiles10, Rob Striegl9, 
Zhiliang Zhu9 
1USDA Forest Service, Hilo, Hawai‘i, USA, 2USGS, Honolulu, Hawai‘i, USA, 3DOFAW, 
Honolulu, Hawai‘i, USA, 4University of Hawai‘i at Mānoa, Honolulu, Hawai‘i, USA, 5PICCC, 
Honolulu, Hawai‘i, USA, 6The Nature Conservancy, Honolulu, Hawai‘i, USA, 7USGS, Denver, 
Colorado, USA, 8University of Hawai‘i at Hilo, Hilo, Hawai‘i, USA, 9USGS, Reston, Virginia, 
USA, 10NRCS, Honolulu, Hawai‘i, USA 

The U.S. Geological Survey has initiated LandCarbon – a national effort driven by the 2007 
Energy Independence and Security Act to inventory carbon resources and sequestration in major 
terrestrial and aquatic ecosystems of all 50 of the United States. At its core, LandCarbon seeks 
improved understanding of carbon sequestration and greenhouse gas fluxes as they are affected 
by climate change, wildfire, land-use change and management activities. In Hawai‘i, the 
assessment will provide estimates of current and anticipated future carbon storage, carbon 
sequestration and greenhouse gas fluxes, along with analyses of how natural and anthropogenic 
change alter ecosystem carbon storage and processes. To achieve such an ambitious outcome, the 
USGS organized a multiday workshop to assemble experts from across the region to discuss 
available data and to map a strategy for the Hawai‘i Carbon Inventory. From this workshop, we 
anticipate that existing inventory, monitoring, vegetation mapping and remote sensing data will 
be used to determine as accurately as possible the current state of the carbon resource in Hawai‘i. 
Integration with models of land cover change, biogeochemistry, fire behavoir, and hydrology 
will permit assessing the sensitivity of this resource to global change, as well as carbon 
opportunities such as large scale restoration. 
 
P-32 NOAA’s Sentinel Sites Program’s Hawaiian Cooperative – Bringing Communities 
and Government Together to Address Climate Change Risks 
Doug Harper, Jean Tanimoto 
NOAA, Honolulu, HI, USA 

In 2011 the National Oceanic and Atmospheric Administration (NOAA) created the Sentinel Site 
Program (SSP), designating five regions as pilot locations: Hawai‘i, San Francisco Bay, 
Northern Gulf of Mexico, North Carolina, and the Chesapeake Bay. The goal of the SSP is to 
improve the management of resources by bringing to bear the full force of NOAA’s coastal and 
ecosystem tools and services in partnership with other federal, state, and local efforts to address 
the impacts of sea level rise and coastal inundation. The Hawaiian Islands Sentinel Site 
Cooperative includes Midway and French Frigate Shoals in the Papahānaumokuākea Marine 
National Monument, He‘eia on the island of O‘ahu, and a portion of the Kona Coast on the Big 
Island of Hawai‘i. NOAA will work to coordinate and focus efforts within each site so the 
identified topics of emphasis, which include food security and ecosystem integrity, will be 
addressed in a manner that improves resource and community management and resilience. 
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The presentation will show how the Sentinel Site Program was created and how it serves as an 
example of an innovative initiative that will protect Hawaii’s resources, both by improving 
existing management as well as preparing for the future impacts of climate change. 
 

COASTAL & MARINE SYSTEMS 
 
P-33 The Use of Low-Cost Temperature Sensors as a Proxy for Current Mapping at Reef 
Sites 
Ariel Simons, Benjamin Katz 
Reefquest, Los Angeles, CA, USA 

For this project pairs of temperature and photometric sensors were placed at five sites at depths 
of 4-6m at a reef near Lahaina, Maui, as well as one sensor pair place on land near the reef site. 
These sensors logged data every 5 minutes, with the temporal shifts between features of 
temperature profiles at different sites used to estimate current velocity between sites. The 
location of each sensor was recorded using GPS data supplemented with a visual map of the reef, 
with the average separation between sensors being on the order of hundreds of meters. The 
interpolated current velocities between sensor sites can then be used to make a small-scale vector 
map of local currents at the reef site, potentially allowing for the tracing of point source pollution 
from coastal sources. This data could also be checked against the concurrent photometric 
readings, which can be used to infer turbidity, as well as visual checks of reef health. 
 
P-34 Tern Island Field Station for the Good and Bad: A Case Study of Data Management 
from the Northwestern Hawaiian Islands 
Daniel Rapp1, Sarah Youngren1, Paula Hartzell2, David Hyrenbach1 
1Hawai‘i Pacific University, Honolulu, HI, USA, 2USFWS, Honolulu, HI, USA 
In 2012, with funding from the U.S. Fish and Wildlife Inventory and Monitoring Initiative, we 
inventoried, reviewed, compiled and archived data from the Tern Island Field Station, French 
Frigate Shoals (FFS), Papahānaumokuākea Marine National Monument, Hawaiian Islands 
National Wildlife Refuge. We addressed long-term data-sets of seabird abundance and 
productivity, environmental conditions (e.g., weather, tides) and human impacts (e.g., marine 
debris deposition). Data from 1986-2011 breeding seasons were compiled for 19 seabird species 
breeding within FFS in a status and trends report. We reviewed data collection and management 
practices, and discovered cases where changes in collection protocol rendered data difficult to 
use and/or report on. The knowledge we gained provides insight for improvement of long-term 
data management at this and other USFWS remote field stations. Finally, our findings will guide 
decisions as the Tern Island Field Station is rebuilt following a recent natural disaster. 
 

COMMUNITY ENGAGEMENT 
 
P-35 Ka‘upulehu: An Experiment in Community-based Marine Resource Management 
Melissa Van Der Merwe, Charlotte Leger 
Hualalai Natural Resources Department, Ka‘upulehu, Hawai‘i, USA 

The poster will present the process by which the members of the Ka‘upulehu Marine Life 
Advisory Committee are taking the management of the coastline into their own hands. From 
providing a communal space where families, fishermen, scientists and interested parties could 
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share their opinions, to creating a decision-oriented pathway through public hearings, the 
community has designed a 10-year kapu system over 3 miles of coastline in an effort to return 
productive and sustainable subsistence fishing to the area. The management plan weaves 
traditional knowledge, cultural values and scientific research on varied aspects of the marine 
ecosystem, such as fish reproductive patterns, behaviors, lunar cycles, and an ancestral respect of 
the environment and the community at large. We will discuss our continued efforts as well as our 
present opposition and welcome suggestions. 
 
P-36 Hale ʻĀkoakoa Engaging Communities in Coastal Resource Management to Initiate 
the Evolution of How We Care for Our Island Home  
Joanna Leialoha0, Kamala Anthony0, Kawehi Kahanaoi0 
1University of Hawai‘i at Hilo, Hilo, Hawai‘i, USA, 2Hawai‘i Community College, Hilo, 
Hawai‘i, USA 
Community based resource management initiatives are being advocated for across the state 
recognizing the importance of community involvement in sustaining a healthy environment. The 
Hale ʻĀkoakoa Project initiated the use of a gathering place as an interactive tool engaging 
community members in monitoring and gathering information to assist in the development and 
assessment of management measures appropriate to the needs of the marine resource, the 
community, and the future of the fishery to feed its community. The purpose and function of 
Hale ʻĀkoakoa is to engage the community in monitoring fishing efforts and resource yields and 
initiating the evolution of how we, as a whole, interact and care for our environment. Hale 
ʻĀkoakoa functions like a hunting station where fishermen have the opportunity to weigh, 
measure, and sex their catch and contribute to a catch record particular to that place. The fish 
station is a great venue to inform the public of regulation initiatives, pono-fishing practices, fish 
lifecycles, wahi pana, and alternative management strategies based on the data collected. Hale 
ʻĀkoakoa is also intended to perpetuate the knowledge and practices deeply rooted in the 
traditions of Hawai‘i and ensures continuity of cultural relationships and relevance into the 
future. 
 

ECOLOGICAL RESTORATION 
 
P-37 Kūkulu Ke Ea A Kanaloa: Coastal Wetland Restoration at Kaukaukapapa, 
Kaho‘olawe  
James Bruch, Paul Higashino, Lyman Abbott, Lopaka White 
Kaho‘olawe Island Reserve Commission, Wailuku, Hawai‘i, USA 
The island of Kaho‘olawe presents an unprecedented opportunity for natural area restoration due 
to its remote access, limited use, and dedicated Kaho‘olawe Island Reserve Commission (KIRC) 
Restoration Program and volunteer force. Kaukaukapapa is the site of a 10 acre seasonal coastal 
wetland on the west end of the island of Kaho‘olawe and is culturally significant with intact 
archeological sites. The coastal wetland is contained within the largest ma‘o (Gossypium 
tomentosum) shrubland in the State of Hawai‘i, but is also inundated with invasive species. 
Kaukaukapapa harbors the wetland indicator species, ‘ākulikuli (Sesuvium portulacastrum) and 
borders ‘aki‘aki (Sporobolus virginicus) coastal grassland. Native birds, invertebrates and the 
‘Ilio-‐holo-‐i-‐ka-‐uaua (Monachus schauinslandi) all make use of the area. From 2008-2012, the 
KIRC utilized U.S Fish and Wildlife Service and Natural Resources Conservation Service grants 
to clear approximately 2.5 acres of kiawe (Prosopsis pallida) and other invasive species using a 
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local community workforce along with mechanical means. Recent photo point and vegetation 
surveys show the wetland is regenerating from a kiawe forest into a natural coastal Hawaiian 
wetland habitat. This poster presentation describes the methodology and results from this project. 
 
P-38 Ecological and Economic Aspects of Restoring a Hawaiian Dry Lowland Ecosystem 
Dominated by the Invasive Grass Megathyrsus maximus 
Kelly Powell, Creighton Litton, Kirsten Oleson, Lisa Ellsworth, Selita Ammondt 
University of Hawai‘i at Mānoa, Honolulu, HI, USA 

Invasive non-native species cause considerable habitat degradation, pose a serious threat to 
native biodiversity, and are a major challenge to ecological restoration of native ecosystems. 
This is particularly true where dominant invasive grasses have displaced and prevent the 
establishment of native plant communities in tropical dry forests globally. Existing restoration 
studies seldom examine long-term results of ecological restoration, or the monetary and 
personnel commitments required to conduct restoration. To address these knowledge gaps, we 
used a randomized complete block design of restoration treatments in a Megathyrsus maximus 
(guinea grass) dominated dry lowland ecosystem on O‘ahu to determine how native Hawaiian 
plants respond to restoration over three years. Specifically, we evaluated restoration treatments 
by comparing percent cover and biomass of native species and M. maximus. To address 
economic considerations, we developed a cost model for various restoration scenarios in this 
degraded ecosystem. Specific hypotheses addressed with this work included: (i) M. maximus 
biomass and cover would be lower in native outplant treatments; (ii) plots with Myoporum 
sandwicense would decrease M. maximus biomass and cover more than other species; and (iii) 
costs associated with ecological restoration of native plant communities would be higher than is 
feasible for most land managers. 
 
P-39 Maui Coral Reef Recovery Plan: Developing a Science-based, Community Driven 
Recovery Plan for Maui Reefs 
Sarah McLane 
Maui Nui Marine Resource Council, Kihei, HI, USA 
In 2010, the Maui Nui Marine Resource Council was awarded a National Fish and Wildlife 
Foundation grant to develop a Coral Reef Recovery Plan. The Council then established the Maui 
Coral Reef Recovery Team (MCRT) comprised of sixteen coral reef management and research 
experts, and community representatives. From 2011 - 2012, the MCRT focused its considerable 
experience and developed a science-based, results-driven, community and peer-reviewed coral 
reef recovery plan for Maui. The MNMRC now aims to support the implementation of Plan 
Goals: 1) Evidence of coral reef ecosystem recovery at selected sites around Maui; 2) Advance 
knowledge to improve our understanding of the state of Maui’s coral reef ecosystems and 
document coral recovery; 3) Strengthen public awareness regarding the status, threats, and trends 
facing Maui’s coral reefs; 4) Strengthen the capacity for effective coral reef management on 
Maui. Outcomes of the Plan include: 1) Fish and coral are abundant, diverse, and resilient; 2) 
Coral reef ecosystems are balanced; 3) The economic value is recognized and used fairly in 
decision-making; 4) Cultural practices and activities thrive; 5) The reef supports local jobs and 
sustainable harvesting; and 6) There is a widely-exercised ethic of coral reef protection. 
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P-40 Planning for Kaua‘i’s First Predator Proof Fence at Kīlauea Point National Wildlife 
Refuge 
Lindsay Young1, Jessica Behnke1, George Wallace2, Shannon Smith3, Kimberly Uyehara3, 
André Raine4 
1Pacific Rim Conservation, Honolulu, HI, USA, 2American Bird Conservancy, Washington, DC, 
USA, 3US Fish and Wildlife Service, Kilauea, HI, USA, 4Kaua‘i Endangered Seabird Recovery 
Project, Hanapepe, HI, USA 
Newell’s Shearwaters are listed as threatened under the Endangered Species Act and nest almost 
exclusively on the island of Kaua‘i, where the population is thought to be less than 15,000 
breeding pairs and is declining due to habitat degradation, predation by introduced species, and 
collisions with man-made structures. As such, plans are underway to install a predator-proof 
fence near Crater Hill at Kīilauea Point National Wildlife Refuge to serve as a translocation site 
for Newell’s Shearwater and to protect existing populations of native birds. An intensive 
ecosystem monitoring program focusing on birds, plants, invertebrates and predators is 
underway with the objectives to determine species present (plant and animal; native and non-
native) and their seasonal abundance in order to determine how to most effectively remove the 
predators, and how native species respond to their removal. Information is also being gathered on 
Newell’s Shearwaters to develop translocation protocols and determine source colonies for 
chicks that will ultimately be translocated. Outreach will be conducted to solicit community 
input on the project as it progresses. This project comes at a critical juncture for Kaua‘i’s 
seabirds with the recent confirmation of mongooses, and when completed, will be the first 
predator-free seabird nesting areas on Kaua‘i. 
 

EDUCATION & OUTREACH 
 
P-41 Dolphin SMART: A Conservation Program Helping Both Local Businesses and Wild 
Dolphins in Hawai‘i 
Laura McCue 
NOAA Fisheries Service, Honolulu, HI, USA 
Hawaiian spinner dolphins (Stenella longirostris) routinely utilize shallow coves and bays during 
the day to rest and care for their young, before traveling to deeper water offshore at night to hunt 
for food. Human interactions with these dolphins in their resting habitat have increased over the 
past three decades, with Hawaiian spinner dolphins being the target of viewing or swim-with 
tours on a daily basis. These interactions are disrupting their natural behavioral patterns and are 
disturbing the dolphins’ daytime rest. Many of these dolphins may be targeted multiple times per 
day, which could lead to population-level effects from a reduction in the dolphins’ overall 
fitness. To reduce impacts to wild dolphins from human activities and to promote local 
businesses engaged in responsible wildlife viewing, NOAA and its partners introduced Dolphin 
SMART to Hawai‘i. Dolphin SMART’s mission is to promote environmental stewardship of 
wild dolphins in coastal waterways and aid in dolphin conservation by reducing human activities 
that may cause dolphin harassment. This voluntary recognition and education program rewards 
local dolphin viewing businesses by raising public awareness about them and their participation 
in the program, and educates consumers about responsible practices that reduce harm to wild 
dolphin populations. 
 



 

2012 Hawai‘i Conservation Conference • July 16-18, 2013 81 

P-42 Kahua Aʻo: A Learning Foundation: Using Hawaiian Language Newspaper Articles 
for Place and Culture-based Geoscience Teacher Education and Curriculum Development 
Iāsona Ellinwood, Lindsey Spencer, Johanna Stone 
University of Hawaiʻi, Mānoa, Mānoa, Hawaiʻi, USA 

Kahua Aʻo is a collaborative project funded by the National Science Foundation for developing 
science curriculum grounded in Hawaiian culture and place-based education. The project team is 
composed of members who contribute expertise in meteorology, geology, curriculum 
development, and Hawaiian language. Seven lessons have been produced, four with a focus in 
meteorology and three with a focus in geology. Each lesson combines a scientific topic with 
relevant Hawaiian language resources. Serving as the main source for resources is the Hawaiian 
language newspaper archive, which is an online database of 75,000 pages from newspapers 
published between 1834 and 1948. By incorporating Hawaiian language newspaper articles into 
science lessons, we aim to teach science through culture and show a history of scientific inquiry 
intrinsic to Hawaiian culture in order to generate more interest in science among Hawaiʻi 
students, especially native Hawaiian students, who are underrepresented in scientific fields. 
Since most of the articles are specific to the Hawaiian Islands, all students will find more 
relevance with the lesson through place-based education. The goal of Kahua Aʻo is to become 
the first of many such interdisciplinary collaborations, especially those that utilize the rich 
repository of untapped knowledge in the Hawaiian language newspaper archive. 
 
P-43 Teaching Change to Local Youth: Phenology, Climate Change and Citizen Science at 
Hakalau Forest National Wildlife Refuge 
Scott Laursen1, Creighton Litton1, Kainana Francisco2, Christian Giardina2, Steve Kendall3, Eben 
Paxton4, Colin Phifer5 
1University of Hawai‘i at Mānoa, Department of Natural Resources and Environmental 
Management, Honolulu, Hawai‘i, USA, 2USDA Forest Service, Pacific Southwest Research 
Station, Institute of Pacific Islands Forestry, Hilo, Hawai‘i, USA, 3U.S. Fish and Wildlife 
Service, Hakalau Forest National Wildlife Refuge, Hilo, Hawai‘i, USA, 4U.S. Geological Survey, 
Pacific Island Ecosystems Research Center, Hawaii Volcano National Park, Hawai‘i, USA, 
5University of Hawai‘i at Hilo, Tropical Conservation Biology & Environmental Science 
Graduate Program, Hilo, Hawai‘i, USA 

Phenology is a powerful indicator of climate change impacts, and also provides a unique 
opportunity for experiential education. We developed a two-day curriculum for local middle and 
high school students focused on linking phenology, conservation biology, and climate change at 
Hakalau Forest NWR (Hakalau). Each month students visit Hakalau to: (i) learn about native 
forest ecosystem ecology, including disturbance regimes and the general concept of change; (ii) 
learn about human-induced climate change and its potential impact on native ecosystems; (iii) 
measure plant phenology and publish these data with the USA National Phenology Network; and 
(iv) participate in native forest bird research. With monthly trips, this program will generate a 
unique tropical montane forest dataset on plant phenology for Hakalau. We are also the first and 
only site in Hawai‘i participating in the USA National Phenology Network. The education and 
outreach value of this program is immediate, as participating students are exposed to: (i) native 
ecosystems that they would never otherwise have the opportunity to visit; (ii) the concept of 
plant and avian phenology and its utility for monitoring native ecosystems; and (iii) the concept 
of change, including anthropogenic climate change.  This curriculum could be easily replicated 
elsewhere in Hawai‘i. 
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P-44 Pohaku: Foundations of Natural History and Culture Laid by Joseph Francis Rock 
(1884-1962) 
Steven L. Montgomery1, Christopher Dunn0, Alvin Yoshinaga0, Paul Weissich0, Charles Chipper 
Wichman0, Paul Harris0 
1Ahahui Malama I Ka Lokahi, Hawaii, USA, 2UH Lyon Arboretum, Honolulu, USA, 3UH Lyon 
Arboretum, Honolulu, USA, 4Honolulu Botanic Gardens RET., Honolulu, USA, 5National 
Tropical Botanical Garden, Lawai, Kaua‘i, USA, 6People and Places Production, Cologne, 
Germany 
On the Indigenous Trees of the Hawaiian Islands centennial, first of 8 books, a symposium, film, 
book and photo exhibition on his works are planned. Rock, one of the last classic 20th century 
explorers / plant hunters, arrived in Honolulu in 1905, became Territorial Botanist, worked in 
Burma, lived 27 years in western China collecting plants, birds, photographs and filming, 
explored west China mountains for USDA, National Geographic Society, and Harvard 
University’s Arboretum. Paul Harris will film an extension of his 52 minute “A King in China”, 
with new material on Hawai‘i’s indigenous forests of Pu‘uwa‘awa‘a. Exploring China and the 
Sandalwood Islands will be a Harris book about the Austrian-American botanist and ethnologist, 
with 250 photographs and writings from National Geographic and diaries from formative years 
in Vienna and Hawai‘i, to life in China, closing with pioneering work on the beautiful 
pictographic script of the Naxi people. Rock adopted the flora of Hawai‘i and his work is a 
durable inspiration. He advised E L Marks on building a superb Botanical Library now at 
Kaua‘i’s NTBG. A partnership is forming to propagate his environmental and scholarly ethics to 
steward Hawaii's environment via telling his story. 
 

FOREST HEALTH & MANAGEMENT 
 
P-45 Monitoring Disturbance via Photo/Vegetation Plots 
Jacob Duros, Kianoa Marchello 
West Maui Mountains Watershed Partnership, Lahaina, HI, USA 
The West Maui Mountains are home to many rare species that inhabit unique communities. 
Ungulate and human use can cause significant disturbance to these communities, allowing non-
native vegetation to displace native species. Studies show that native flora collects, filters, and 
transports water more efficiently then non-native flora. The West Maui Mountains Watershed 
Partnership has adopted and modified a monitoring aid using photo/vegetation plots in order to 
examine disturbances throughout the watershed. Within plots, the percentage of disturbance, bare 
ground and vegetation cover is recorded. Additionally, within different height class categories, 
the percent of dominant flora (>10% of plot), percentage of non-dominant (<10% of plot) native 
and non-native flora, as well as the amount of "space", meaning no vegetation, is determined. 
Percentages within each of these height classes cannot exceed 100%, which will help to make 
species composition comparable over time. A list of non-dominant plants is also recorded and 
pictures are taken, annually, to visually see changes. This technique provides information on 
plant species that are re-colonizing disturbed areas and if non-native species are outcompeting 
native flora. This tool will help us monitor native plant growth in disturbed areas which in turn 
will help in the conservation of water. 
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P-46 Restoring Dryland Forests From the Soil Up 
David Janas, Susan Cordell, Amanda Uowolo, Rachel Thiet 
US Forest Service Institute of Pacific Islands Forestry, Hilo, HI, USA 
In an effort to improve the success of dryland restoration projects, we are conducting a study on 
the effect of mycorrhizal fungus communities of Pohakuloa Training Area (PTA) on nursery 
seedlings. We examined root tips of eight common native species and three non-native species 
for presence of mycorrhizal structures and the degree of colonization. We found that many of the 
native species are very strongly associated with mycorrhizal fungi and the non-natives found in 
the same locality showed a much weaker association. We also studied the effects of mycorrhizal 
inoculation against phosphorus fertilization (P is a major limiting nutrient in this system). We 
hypothesize that inoculation with native mycorrhizal fungi will improve health and growth rate 
of seedlings and provide a much longer-term benefit than application of phosphorus fertilizer. 
The seedlings included five common native species (Sophora chrysophylla, Chamaesyce 
olowaluana, Chenopodium oahuense, Dodonaea viscosa, Eragrostis atropioides) and four 
abundant invasive species (Pennisetum setaceum, Ehrharta calycina, Nassella cernua, Senecio 
madagascariensis). We will also be using the 454-pyrosequencing technique to analyze the 
diversity and community structure of mycorrhizal DNA in root tips across a fire age gradient. 
 
P-47 FSC Certification in Hōnaunau Forest: A Case Study in Consistency Between  
Conservation Objectives and Forest Certification Programs 
Thomas Baribault, Nicholas Koch 
Forest Solutions, Inc., Kamuela, HI, USA 

Forest products certification programs, e.g. Forest Stewardship Council (FSC), are intended to 
enforce best management practices consistent with multiple conservation objectives. Although 
FSC certification functions via global markets, conservation initiatives in certified forests are 
strongly local and can augment both government and private conservation efforts. Ways in which 
certification improved conservation in the Hōnaunau Forest near Captain Cook, Hawaiʻi Island, 
will be reviewed as a case study. Achieving and maintaining FSC certification in Hōnaunau 
Forest required articulation of concise management goals that have led to better prioritization of 
conservation objectives by the landowner. The certification process increased management 
discipline, leading to identification of high conservation value forest (HCVF) across larger areas 
than suggested by State of Hawaiʻi conservation zoning. Intensity of ecosystem monitoring, 
often a critical component of successful conservation programs, increased dramatically as a 
consequence of maintaining FSC program standards. Moreover, FSC certification integrates 
ecological and cultural objectives, providing one framework within which to implement diverse 
conservation goals, including ecosystem services, biodiversity maintenance, contemporary 
cultural gathering practices, and responsible forest products extraction. This case study 
emphasizes the potential for broad-scale certification programs to enhance local conservation 
efforts and cultural values in conservation. 
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P-48 Proposed Forest Legacy Conservation Easement to Protect Yela Valley, Kosrae, 
Federated States of Micronesia 
Kathleen Friday 
USDA Forest Service, Hilo HI, USA 

Yela Valley on Kosrae, Federated States of Micronesia, is extraordinary in the Asia-Pacific 
Region in that its watershed hydrology extends undisturbed from ridge to reef, encompassing 
freshwater streams, forested freshwater wetlands, and mangrove forests. No road, conversion to 
taro or rice paddies, fill or drainage has altered natural water flows, and as such it provides a rare 
natural laboratory for study of hydrological interactions between these interconnected 
ecosystems. Although the area has been used for traditional agroforestry and harvested for timber 
in past decades, native species dominate today with virtually no impact from invasive species. 
The extended family that owns the gateway to the valley has shown exceptional leadership 
building consensus within the family and partnering with public and private environmental 
organizations within and outside Kosrae to educate the public concerning the environmental 
values of the valley and the potential impacts of a circle-island road. The family is now 
considering selling a conservation easement to the Forest Legacy program to permanently protect 
the valley. If the project is completed as hoped, it will become the first conservation easement in 
the Caroline Islands, a potential new model for working with Micronesian landowners. 
 

INSECTS 
 
P-49 Assembly of Arthropod Communities in Hawai‘i: Can We Predict Future Response 
Given a Modified Dynamic? 
Rosemary Gillespie1, Curtis Ewing1, Daniel Gruner2, Kari Goodman1, John Harte1, Karl 
Magnacca5, Neo Martinez7, Rasmus Nielsen1, Patrick O'Grady1, Diana Percy3, Donald Price5, 
Dan Rabosky4, Kerry Shaw6, Andrew Rominger1, Darko Cotoras1 
1University of California, Berkeley, CA, USA, 2University of Maryland, College Park, MD, USA, 
3Natural History Museum, London, UK, 4University of Michigan, Ann Arbor, MI, USA, 
5University of Hawai‘i, Hilo, HI, USA, 6Cornell University, Ithaca, NY, USA, 7Pacific 
Ecoinformatics and Computational Ecology Lab, Berkeley, CA, USA 

Purpose: The environment of the Hawaiian Islands has been shaped by its isolation, with very 
few successful colonists, a number of which have diversified in situ. The result is a unique biota, 
characterized by extreme local endemism and limited dispersal. However, with the arrival of 
humans, the dynamic has changed completely and immigration rates are orders of magnitude 
higher. While tremendous strides have been taken to mitigate invasion, we have no models to 
show how native communities can accommodate, resist, or succumb to the new dynamic. To this 
end, we have initiated a project that aims to understand biodiversity dynamics, focusing on 
arthropods on Hawai‘i Island, asking specifically: What is it about the community that confers 
vulnerability or resilience? Methods: We are using ecological assessments of abundance and 
diversity at a site coupled with genomic tools to determine evolutionary response under different 
conditions. Results & conclusions: Our approach will provide answers to the following: How 
important is priority, sequence, abundance, and interaction strengths in determining response to 
higher rates of immigration from non-native taxa? Can non-native species substitute functionally 
for natives? How important is the microbial community? And can we develop viable strategies 
for restoration? 
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P-50 Burritos, Cones, and Candy Wrappers: An Interactive Key to Hawaiian Fancy-cased 
Caterpillars and Moths (Cosmopterigidae: Hyposmocoma) 
William Haines, Daniel Rubinoff 
University of Hawai‘i at Mānoa, Honolulu, HI, USA 

Here we present an interactive, image-based key to Hawaiian fancy-cased caterpillars, which can 
be used by non-entomologists and moth experts alike. Fancy-cased caterpillars 
(Cosmopterigidae: Hyposmocoma) are one of the most diverse lineages of Hawaiian insects, with 
over 350 described species, and many more remaining to be described. They are one of the most 
commonly encountered native insects in Hawai‘i, ranging from Kaua‘i to Midway Atoll, and 
being found from coastal splash zones to wet and dry forests, to alpine scrublands of Mauna Kea 
and Haleakalā. However, they are taxonomically challenging, and notoriously difficult to 
identify. The key includes characters from both caterpillars (e.g. case characteristics) and moths 
(e.g. wing patterns, mouthparts, legs), as well as geographical distributions, that can be used 
assign specimens to distinct species groups, and in some cases, identify them to the species level. 
We believe this key will be valuable to researchers, resource managers, field technicians, and the 
general public, since Hyposmocoma are found in both pristine and disturbed habitats. The key 
was developed using the software Lucid, and will be available on the web as well as on CD. 
 
P-51 Revealing Unknown Levels of Diversity: Discovery of Color Change During Life 
History of the Endemic Spider  Tetragnatha kamakou  
Darko Cotoras1, Rosemary Gillespie2 
1Integrative Biology Dept. University of California, Berkeley, Berkeley, CA, USA, 
2Environmental Science, Policy & Management Dept. University of California, Berkeley, 
Berkeley, CA, USA 

Long jawed spiders in the genus Tetragnatha represent a spectacular adaptive radiation in the 
Hawaiian Islands. A group of them, the “spiny-leg clade”, has evolved repeatedly four different 
ecomorphologies (green, big brown, small brown and maroon). Interestingly, T. kauaiensis from 
Kaua’i and T. polychromata from O‘ahu each present two different ecomorphs during their lives, 
both shifting from green to maroon. No ontogenetic shift has been reported for species on the 
younger islands. However, during the field season of June 2012 we found striking variability in 
the abdominal pigmentation of the juveniles of T. kamakou from Moloka‘i, which resembled the 
notoriously variable T. anuenue (Big Island: Mauna Kea, Mauna Loa and Kīlauea). They are also 
very similar in the light yellow coloration and a black line in the center of the cephalothorax, as 
well as the reddish pigmentation in the front of it. Both species correspond to the maroon 
ecomorph. This field observation suggests a potential shift during development in color patterns 
and requires more careful examination. The particular importance of this finding is that it shows 
that there is considerable hidden diversity between populations, and highlights the unique value 
of the Hawaiian Islands for understanding how biodiversity forms and changes. 
 

MANAGEMENT TOOLS 
 
P-52 The Pacific Regional Ocean Uses Atlas: Using Participatory GIS to Incorporate 
Traditional Knowledge into Ocean Management 
Hugo Selbie1, Mimi D'Iorio2, Jordan Gass3 
1NOAA Coastal Services Center, CA, USA, 2NOAA Marine Protected Areas Center, CA, USA, 
3NOAA Marine Protected Areas Center, CA, USA 
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The Ocean Uses Atlas Project is designed to capture spatially explicit data where coastal 
communities use the ocean across a full range of typical human activities captured within three 
broad categories of use: (i) consumptive, (ii) non-consumptive, and (iii) industrial activities. 
Using participatory mapping techniques, the project offers a proven, flexible, and scalable 
approach that empowers coastal communities to paint an accurate picture of human use on a 
scale appropriate for local-, state-, or regional-level ocean planning. Currently we are using this 
methodology for the Pacific Regional Ocean Uses Atlas project (PROUA), an interagency 
collaboration between NOAA and the Bureau of Ocean Energy Management (BOEM) to identify 
areas for future renewable energy planning. This project will gather information on a wide range 
of ocean uses occurring on the outer continental shelf of Washington, Oregon, and Hawai‘i, 
including state water mapping in select areas. This poster will display, with special reference to 
the ongoing PROUA effort, on the workshop methodology and outputs, and the utility of Atlas 
data for informing marine spatial planning and other management processes and lessons learned 
over 5 years of mapping. 
 
P-53 Fantasy football: A Trait-based Approach for Species Choice in Restoration 
Laura Warman1, Susan Cordell1, Becky Ostertag2, Jodie Schulten2, Amanda Uowolo1, Peter 
Vitousek3 
1USDA Forest Service, Institute of Pacific Islands Forestry, Hilo, Hawai‘i, USA, 2University of 
Hawai‘i at Hilo, Hilo, Hawai‘i, USA, 3Stanford University, Stanford, California, USA 

Restoration ecology is an activity of interest carried out by both scientists and managers. This 
duality is reflected in the great variety of objectives and methods used in restoration, as well as 
the ongoing search for best practices to use when restoring a biological system. We outline a 
flexible, generalized method which applies ecological theory related to community assembly and 
functional traits, and which can be adapted to address both research and management needs. The 
‘fantasy football’ approach, which we use in Hawaiian lowland wet forest, is founded on 
assembling ‘teams’ of plant species based on their functional traits, given that these traits reflect 
species' resource use and the compromises (such as tradeoffs) that are built into their life 
histories. Using the simple statistical techniques presented here, the use of functional traits 
allows for a logical, quantifiable way to choose species in specific restoration settings. While our 
project specifically deals with woody species in lowland wet forest, and aims for carbon storage 
and support of native biodiversity, the techniques used can easily be modified to respond to both 
scientific and applied objectives in a variety of environments. 
 
P-54 Digitization Initiatives at the Bishop Museum: Baseline Data for Conservation in the 
Pacific 
Shelley James, Barbara Kennedy, Richard Pyle, Robert Whitton, Clyde Imada, Nicole Shun, 
Benjamin Brown 
Bishop Museum, Honolulu, HI, USA 
Bishop Museum’s Herbarium Pacificum (BISH) is actively engaged in the digitization of 
botanical collections, including the databasing of label information, digital imaging of 
specimens, and georeferencing of locality data. An NSF-funded collaboration between Bishop 
Museum, National Tropical Botanical Garden, and University of Hawai‘i to digitize collections 
from the Polynesia-Micronesia Hotspot has to date resulted in the databasing of label data for 
277,000 specimens from the region, and 75,000 specimen images. A second NSF-funded project 
to document the flora of Papua New Guinea has resulted in the complete digitization of the 
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31,600 specimens from the region housed by the Bishop Museum. The Herbarium Pacificum 
Type specimen collection has also been scanned in high resolution with support from The 
Andrew W. Mellon Foundation, making the specimens available online and reducing physical 
handling of these valuable specimens. Bishop Museum’s live online natural sciences collections 
portal (nsdb.bishopmuseum.org) currently hosts ca. 400,000 botanical records, making 
biodiversity data for the Pacific region readily accessible to researchers, resources managers, and 
interested public throughout the world. This baseline data is critical for conservation in the 
Pacific, discovery of new species and newly introduced taxa, invasive species identification, and 
taxonomic research use. 
 
P-55 A Land Conservation Plan Study for the Island of Hawai‘i 
Luciano Minerbi, Sara Bolduc, Kloudil Hubbard 
University of Hawai‘i, Honolulu, United States Minor Outlying Islands 
This study, for the Hawaiʻi Island Land Trust (HILT), synthetizes scientific and regulatory 
reports to identify conservation values and lands important for the island of Hawai‘i for 
protecting environmentally-sensitive lands (watersheds, floodplains, native habitats), open space, 
agricultural and ranching lands, cultural and historical sites and areas. The purpose is to guide 
land protection, acquisition, management, and funding endeavors. The research incorporates 
conservation values and socio-cultural, environmental, structural and regulatory frameworks, 
with Geographic Information Systems (GIS) mapping to offer a geo-spatial analysis of the Big 
Island’s regional landscape by balancing environmental protection with human uses. The method 
includes: (a) data collection from government and community sources to create a priority listing 
of conservation objectives; (b) collection of available GIS data, and (3) creating a research 
method for conservation mapping. The result consists in the “Criteria Table” and the “GIS 
Maps”.  An assessment of threats, trends and conservation criteria are extracted into an 
interactive table. A “Rationale Table” demonstrates how the socio-cultural, natural, structural, 
and regulatory frameworks are evaluated to formulate the “Final Baseline Land Conservation 
Maps”. This map should be used for a future Land Acquisition/Priority Plan for the Land Trust. 
 
P-56 Conservation Successes through Contracting: The New Trend in Conservation 
Eldridge Naboa, Lei Leong, Sean Moura, Gerry Kahookano 
Pono Pacific Land Management, Hawai‘i, USA 

Outsourcing projects to Pono Pacific Land Management LLC is a cost-effective means by which 
to accomplish conservation goals. Since 2000, Pono Pacific has assisted Hawai‘i’s landowners 
with managing, preserving, and protecting their lands for future generations. Pono Pacific has 
worked in almost every ecosystem type Hawai‘i has to offer and has managed smaller, single 
projects to complex long-term management strategies and operations over various landholdings. 
By assisting our clients in the development of strategic and comprehensive land management 
plans that correlate with their organizations goals and values, Pono Pacific has been able to 
integrate wise stewardship of our ‘āina with their conservation goals, community benefits, and an 
overall long-term plan for managing their lands. Pono Pacific currently works on and manages 
lands Statewide with offices on O‘ahu, Moloka‘i, and Hawai‘i Island. 
 
P-57 The Genuine Progress Indicator in Hawai‘i 
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Marcus Peng1, Kirsten Oleson1, Regina Ostergaard-Klem2 
1University of Hawai‘i at Mānoa, Honolulu, Hawai‘i, USA, 2Hawai‘i Pacific University, 
Kāne‘ohe, Hawai‘i, USA 
This study applies the Genuine Progress Indicator (GPI) to the State of Hawai‘i, following the 
examples of states such as Vermont and Maryland where such measures have been established. 
The GPI attempts to address some of the shortcomings of the Gross Domestic Product (GDP) by 
adjusting for environmental and societal costs resulting from growth with 26 economic, 
environmental, and social indicators. The measure has been applied in nine jurisdictions in the 
United States, at the national, state, and county levels. This particular application focuses on 
indicators reflecting environmental changes. Data were collected from national, state, and local 
agencies. Costs in each indicator were calculated by matching biophysical changes against the 
indicator value derived from prior valuation studies. Results indicate for the year 2000 the costs 
of environmental degradation in Hawai‘i were approximate $6.2 billion (in year 2000 dollars). 
While dollar amounts may not perfectly represent the richness of natural capital and the diversity 
of ecosystems, such an approach provides the footing that is required for environmental goods to 
compete with other interests dominated in dollars in our anthropocentric world and help gain the 
recognition that is vital to their conservation. 
 
P-58 The Past Informs Our Future: Pacific Historical Aerial Imagery Inventory and 
Digitization Project 
Benjamin Reder1, Ronald J. Cannarella Cannarella0 
1NOAA Pacific Services Center, Honolulu, HI, USA, 2Department of Land and Natural 
Resources, Honolulu, HI, USA 
At the Pacific Islands Digital Coast Partnership meeting held in late August 2011 in Honolulu, 
Hawai‘i, U.S. Pacific Islands representatives unanimously expressed a need for a centralized 
database of historical aerial imagery. To help fill this gap, the National Oceanic and Atmospheric 
Administration (NOAA) Pacific Services Center applied for and received funding through the 
Coastal Storms Program to inventory Pacific Islands aerial imagery. The geographic scope of the 
project includes Hawai‘i, Guam, the Commonwealth of the Northern Mariana Islands, and 
American Samoa. Woolpert, Inc. was contracted to compile a region-wide inventory of historical 
aerial imagery and digitize and georeference select datasets. This project will help federal, state, 
and local agencies throughout the region by providing an inventory of available historical aerial 
images. The historical imagery inventory is geographically searchable, and digitized images will 
be provided to the public through NOAA’s Digital Coast. This resource will give coastal 
decision makers and local communities improved access to geospatial data that will provide a 
historical context against which to measure the impacts of a wide number of current and future 
resource issues. 
 
P-59 High Resolution Land Cover Data for the State of Hawai‘i 
Ben Reder  
NOAA Pacific Services Center, Honolulu, HI, USA 
The state of Hawai‘i has an extraordinarily diverse distribution of coastal land cover types. 
Natural geologic structures and climate patterns interact with human activities to create the 
dramatic landscape we see today. Hawai‘i’s natural resource base supports an extensive array of 
activities including abundant economic and recreation opportunities. New high resolution land 
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cover maps capture these resources and the human footprint upon the island, and enable more 
informed conservation planning. The NOAA Coastal-Change Analysis Program (C-CAP) 
develops land cover data from satellite imagery to monitor natural resources and urbanization for 
most of the country’s coastal regions, including Hawai‘i. The C-CAP mapping efforts parallel 
other national mapping efforts but place particular emphasis on palustrine (freshwater) and 
estuarine (brackish) habitats, allowing people to observe and assess the distributions of important 
wetland areas. NOAA conducts frequent mapping updates because of the rapidly changing 
coastal landscape. Documenting changes in the landscape from year to year enables the public 
and decision makers to better understand trends in development and natural resources across the 
island. When analyzed together, the old and new C-CAP land cover data become invaluable tools 
in conservation planning and monitoring terrestrial natural resources and human activities in 
Hawai‘i. 
 
P-60 Using the Landscape Development Intensity (LDI) Index as a Predictor of the 
Conditions in Estuaries and Bays in Hawai‘i 
Erynn Jenzen1, Susan Carstenn1, Mark Brown2, Regina Ostergaard-Klem1 
1Hawai‘i Pacific University, Hawaii, USA, 2University of Florida, Florida, USA 
USEPA has embraced a Level 1, 2, 3 monitoring framework for assessing wetland condition. 
USEPA’s Environmental Mapping and Assessment Program (EMAP) conducted a Level 3 
assessment of the condition of estuaries and bays of the main Hawaiian Islands in 2002, 
involving the most intensive methods to collect data on the biological, physical, chemical, and 
hydrologic attributes of each site. The Landscape Development Intensity (LDI) index is a Level 
1 landscape-scale assessment developed in Florida that utilizes surrounding land use/land cover 
(LU/LC) to predict ecological condition of a study area. The Hawai‘i Watershed Health Index 
(HI-WHI) is an additional Level 1 assessment based on LU/LC. We calculated the LDI and HI-
WHI using the watershed(s) adjacent to 30 estuaries in the main Hawaiian Islands to predict 
estuarine condition and validate the relationship between Level 1 and Level 3 assessments in 
Hawai‘i. Furthermore, we evaluated the degree to which the entire watershed contributes to 
estuarine health by calculating LDI and HI-WHI within 10, 100, and 1000 meter buffers of the 
estuary and the streams feeding the estuary. We will report whether the LDI or the HI-WHI as 
well as which buffering method serves as a better predictor of estuarine health. 
 
P-61 The National Hydrography Dataset for the Pacific Region 
Drew Decker 
US Geological Survey, San Diego, CA, USA 
The National Map (TNM) is a collaborative effort among the U.S. Geological Survey (USGS) 
and other Federal, State, and local partners to deliver improved topographic information for the 
Nation for many uses - scientific analysis, land management, emergency response, and many 
more. The National Hydrography Dataset (NHD) is the surface water component of TNM and 
serves as a seamless digital mapping and modeling resource. The USGS Pacific Region includes 
the diverse topography of California, Nevada, and Hawai‘i, plus the Pacific Basin islands. NHD 
data are primarily updated through a group of stewarding organizations who take responsibility 
for contributing updates to the hydrographic network for a given region. In addition to this 
stewardship process, USGS has a water resources Community Of Use which works closely with 
NHD data in support of research on water issues by USGS and partnering organizations. This 
presentation will cover the components of the NHD dataset, identify NHD applications, and 
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provide information on the dataset updates and maintenance covering Hawai‘i and the Pacific 
Basin islands.  
 

PROTECTED SPECIES 
 
P-62 Coming to Consensus on Reducing Bycatch of Hawai‘i’s False Killer Whales 
Nancy Young 
NOAA Fisheries, Honolulu, Hawai‘i, USA 

Fishery management is often contentious, particularly for actions involving protected species 
bycatch. The U.S. Marine Mammal Protection Act prescribes a collaborative, consensus-based 
process to actively engage a diverse range of stakeholders in developing marine mammal 
bycatch-reduction measures, which can lead to increased support for the resulting conservation 
and management actions. Since 2010, NOAA Fisheries has worked with an appointed team of 
fishermen, conservationists, researchers, and fishery managers to develop a plan that addresses 
unsustainable levels of false killer whale (Pseudorca crassidens) bycatch in Hawai‘i’s 
commercial longline fisheries. Stakeholders started from somewhat polarized positions, but 
through a series of deliberations supported by NOAA Fisheries’ extensive scientific data 
analysis, the team ultimately achieved consensus on a plan that maximizes protections to the 
species while minimizing the economic burden to the fisheries. The resulting False Killer Whale 
Take Reduction Plan, published in late 2012, includes a suite of measures such as gear 
requirements, spatial management, marine mammal handling and release training, and prioritized 
research recommendations. NOAA Fisheries will continue to engage the Team in monitoring the 
Plan and tracking its success in meeting bycatch reduction goals. 
 
P-63 Securing a Future for Endangered Corals and Monk Seals 
Miyoko Sakashita 
Center for Biological Diversity, San Francisco, CA, USA 
In 2012, the federal government proposed to protect 66 corals, including some that occur in 
Hawai‘i, as endangered species. We will present about what this landmark decision means for 
protecting coral reefs from a variety of threats ranging from overfishing and pollution to ocean 
acidification and climate change. Over the course of 2013, the government will make a final 
determination about the coral protections. Several monk seals have been killed in recent years on 
the islands of Moloka‘i and Kaua‘i, which is a terrible tragedy for this critically endangered 
marine mammal. Additionally, federal measures to enhance monk seal protections are also under 
consideration. In June 2011, the federal government proposed to protect critical habitat for monk 
seals. This decision has yet to be finalized. We will present information about what critical 
habitat means, and why it is important. The Center for Biological Diversity authored the 
scientific petitions which resulted in the proposed rules for the corals and monk seal critical 
habitat. 
 
P-64 Temporal Patterns of Hawaiian Hoary Bat (Lasiurus cinereus semotus) Echolocation 
Activity on Leeward Hawai‘i Island 
Corinna A. Pinzari1, Kristina M. Aiona2, Frank J. Bonaccorso2 
1Hawai‘i Cooperative Studies Unit, University of Hawai‘i at Hilo, Hawai‘i National Park, HI, 
USA, 2United States Geological Survey, Pacific Island Ecosystems Research Center, Kīlauea 
Field Station, Hawai‘i National Park, HI, USA 
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The timing and seasonal patterns of nightly echolocation activity in relation to elevation and 
reproductive season were examined for the Hawaiian hoary bat (Lasiurus cinereus semotus) at 
two contrasting habitats in North Kona, Hawai‘i Island. We also performed a comparison 
between ultrasonic bat detection equipment, in order to quantify the sensitivity and accuracy of a 
new full-spectrum recording platform. Vocalizations were recorded using a combination of 
Anabat SD1 and Song Meter SM2Bat ultrasonic recorders at eight monitoring stations, four 
within the coastal Kaloko-Honokaohau National Historical Park (KAHO) and four within the 
upland mixed forest of Makaula-Ooma Mauka Tract Forest Reserve (MOFR) on the island of 
Hawai‘i. Sampling occurred in week long periods, on a bi-monthly basis from October 2011 to 
September 2012. Platform comparisons were conducted in October 2011 and May 2012. We 
report the differences found in detection by recorders, the patterns observed in bat activity, 
behavior, and presence by season between the two locations. Information provided by this study, 
will support conservation of bat habitat by land managers in leeward Hawai‘i, an area of the 
island under-sampled, yet known to be frequented by bats. 
 
P-65A Chain of Detection Events: USGS Hawaiian Hoary Bat Acoustic Monitoring Efforts 
on State-Wide Scale 
Corinna A. Pinzari1, Frank J. Bonaccorso2, Kristina M. Aiona2, Christopher M. Todd1 
1Hawai‘i Cooperative Studies Unit, University of Hawai‘i at Hilo, Hawai‘i National Park, HI, 
USA, 2United States Geological Survey, Pacific Island Ecosystems Research Center, Kīlauea 
Field Station, Hawai‘i National Park, HI, USA 
The endangered Hawaiian Hoary bat, the state’s only native terrestrial land mammal, is an 
insectivorous, solitary tree-roosting species dependent on forest habitats at many different 
elevations. Past studies across Kaua‘i and Hawai‘i Islands, have demonstrated seasonal bat use 
and annual movements. Several acoustic monitoring collaborations, begun in 2012, incorporate 
novel ultrasonic recording technology and extend detection efforts to a state-wide scale. 
Resurgence of bat detections on O‘ahu, and the need to identify suitable forest habitat on Maui, 
have led to survey techniques requiring more sensitive equipment, and longer duration to 
determine bat occupancy. We are now monitoring bat activity with automated full-spectrum 
acoustic detectors, on a nightly basis for an entire year. Currently, data are collected from 21 
permanent stations, nine within the Kahikinui Forest Reserve, and twelve within proximity to 
forests and coastal areas on Navy and National Guard installations on Hawai‘i, Kaua‘i, O‘ahu, 
and Maui. We are examining the timing and patterns of nightly echolocation activity, frequency 
of foraging and group events, in order to determine seasonal occupancy of Hawaiian hoary bats 
on each island. Results will assist land managers with the conservation of this mobile species by 
detecting new locations and robust measurements of bat presence. 
 

RARE PLANT CONSERVATION 
 
P-66 Propagation of Hawaiian Dryland Forest Threatened and Endangered Species for 
Habitat Suitability Modeling: Sharing of Mana'o Gathered from Local Experts 
Amanda Uowolo1, Erin Questad2, Susan Cordell1, James Kellner3, Samuel Brooks1, David 
Janas1, Kaulana Hinds1 
1USDA Forest Service, Pacific Southwest Research Station, Institute of Pacific Islands Forestry, 
Hilo, HI, USA, 2California State Polytechnic University, Pomona, CA, USA, 3University of 
Maryland, College Park, MD, USA 
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Outplanting programs for threatened, endangered, and at-risk plant species (TER-S) recovery in 
Hawaiian drylands have had limited success. Unpredictable annual precipitation patterns, 
competition with invasive plant species, and poor quality native habitat all contribute to low 
survival rates. Through remotely sensed digital terrain models (DTM) with high spatial 
resolution (< 2m) we will identify microsites across the dryland forest landscape that minimize 
water stress and thereby enhance plant growth, performance, and survival with the goal to 
significantly improve the recovery of TER-S. In dry ecosystems, these high quality areas are 
often topographic depressions where soil and water accumulate and where plants are protected 
from strong winds. In preparation for out planting efforts that will begin in the winter of 2013, 
we have interviewed local dry forest plant experts about the seed collection and propagation of 
dry forest TER-S. Here we share the valuable mana‘o gathered from these experts and 
information we have learned from our own experiences working with rare dryland forest plant 
species. 
 
P-67 The Effects of Ungulate Exclusion on Vegetation in Lowland Diverse Mesic Forest at 
Mahanaloa in Kuia Natural Area Reserve, Kaua‘i 
Michelle Clark1, Stephen Weller2, Ann Sakai2, David Lorence3, Natalia Tangalin3, Tim Flynn3, 
Kenneth Wood3, Wendy Kishida4, Christopher Mottley5, Mapuana O'Sullivan5, Kanoe 
Woodward5 
1Pacific Islands Fish and Wildlife Office, Kapaa, HI, USA, 2University of California, Irvine, CA, 
USA, 3National Tropical Botanical Garden, Kalaheo, HI, USA, 4Kaua‘i Plant Extinction 
Prevention Program, Kalaheo, HI, USA, 5Department of Land and Natural Resources, Division 
of Forestry and Wildlife, Lihue, HI, USA 
Mahanaloa valley within Kuia Natural Area Reserve is home to a rare forest type known as 
diverse lowland mesic forest. Within Mahanaloa valley alone there are 143 endemic plant 
species including 18 threatened and endangered (T&E) species. Invasive weeds and feral 
ungulates threaten each species and the ecosystem. In order to conserve and restore this rare 
ecosystem type and the numerous T&E species that occur there, the two primary threats of feral 
ungulates and invasive weeds must be addressed. A series of fenced and unfenced plots were 
established at Mahanaloa in 1998 to investigate the effects of ungulate exclusion on native and 
alien vegetation. For each survey of the plots, canopy and subcanopy, understory, and seedlings 
of all species of angiosperms, ferns, and fern allies were recorded. Surveys were conducted in 
1998, 2003, 2005 and in February of 2013. Data from the earlier surveys show that ungulate 
exclusion increased the frequency of alien woody species and non-native, mat-forming ferns. 
These findings suggest that successful restoration of this ecosystem will require invasive plant 
removal and reintroduction of T&E species in addition to ungulate exclusion, as well as control 
of additional invasive species including slugs, snails, and rodents. 
 
P-68 Propagating a Vulnerable Hawaiian Plant: Solanum nelsonii  
Victoria Stout1, Tamara Sherrill0 
1DLNR/DOFAW, Kahului, HI, United States Minor Outlying Islands, 2Maui Nui Botanical 
Gardens, Wailuku, HI, United States Minor Outlying Islands 

Solanum nelsonii is a vulnerable endemic Hawaiian plant that occurs in small populations in 
lowland, wetland, or sand dune habitats in the main Hawaiian Islands. This species is not 
actively managed and as a result little is known about its propagation. In July and October 2012, 
we collected seeds of a Solanum nelsonii specimen that was out-planted in the Kanaha Pond 
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Wildlife Sanctuary. We pre-treated Solanum nelsonii seeds by soaking or not soaking in water 
and then planted seeds in two different mediums. We found that 80% of seeds germinated when 
they were soaked for 1 hour to planting. Horticulturists and plant managers should consider 
utilizing our methodology when propagating Solanum nelsonii. 
 
P-69 Determining the Current Status of ‘Iliahi and Exploring Regulation, Management, 
and Conservation Options through Public Surveys 
Hannah Bergemann 
Kupu, Honolulu, HI, USA 
Sandalwood (‘Iliahi) has a history of exploitation in Hawai‘i, starting with its widespread clear-
cutting and exportation after European contact. Today, the fragrant oil produced from 
sandalwood’s heartwood is still highly sought after, making it arguably the most valuable tree in 
the world. Recently, there has been renewed commercial interest in ‘Iliahi and with it, increased 
concerns about its conservation. In response to two 2012 Legislative Resolutions, the Division of 
Forestry and Wildlife (DOFAW) is building a task force to determine the current status of ‘Iliahi, 
conservation measures, and whether or not regulatory action is needed. DOFAW would like to 
know more about the distribution, abundance, and health of ‘Iliahi across all land ownerships and 
zones in Hawai‘i. To help determine what role the State should play in ‘Iliahi management, 
conservation, and harvest, DOFAW is seeking public opinion by conducting surveys - one which 
was conducted at the International Sandalwood Symposium and another that is currently active. 
The current survey has been distributed to a wide variety of stakeholders, including landowners, 
ranchers, and conservation groups. DOFAW strives to work with all interest groups to find a way 
to protect and sustainably use ‘Iliahi long into the future. 
 
P-70 Infestation of Halapepe (Pleomele hawaiiensis) by Banana Moth (Opogona sacchari) at 
Pu‘uwa‘awa‘a, Hawai‘i 
Elliott Parsons1, Edith Adkins1, Lyman Perry1, Cynthia King2, Pat Conant3, Arnold Hara4 
1Division of Forestry and Wildlife, DLNR, Hilo, Hawai‘i, USA, 2Division of Forestry and 
Wildlife, DLNR, Honolulu, Hawai‘i, USA, 3State of Hawai‘i, Department of Agriculture, Hilo, 
Hawai‘i, USA, 4University of Hawai‘i at Mānoa, College of Tropical Agriculture and Human 
Resources, Hilo, Hawai‘i, USA 
Hala pepe (Pleomele hawaiiensis) is a small tree that grows about 20 feet tall and is endemic to 
the Hawaiian Islands. Hala pepe is found in dry or moderately wet tropical forest and is listed by 
the United States Fish and Wildlife Service as endangered. The tree is in the agave family, and 
the leaves grow in clusters directly from the branch tips. In late November, 2012, an infestation 
was noticed in hala pepe at Pu‘uwa‘awa‘a Forest Reserve mauka of the Mamalahoa Highway. 
Heart leaves were found dead or dying in up to a dozen individuals, and insect frass and small 
larvae were discovered in between terminal leaves within leaf clusters. In December 2012, larvae 
were collected and positively identified as banana moth (Opogona sacchari) by the Hawai‘i 
Department of Agriculture. In this poster we report on work being done by the Division of 
Forestry and Wildlife, State Department of Agriculture, and University of Hawai‘i at Mānoa, 
College of Tropical Agriculture and Human Resources, to document the severity and extent of 
the infestation as well as determine the best approaches to limit the damage caused to hala pepe 
by banana moth. 
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WATERSHEDS 
 
P-71 Prioritizing Watersheds from a Water Supply Perspective: Balancing Recharge, 
Production, Water Quality and Stakeholder Needs for Protection and Restoration Efforts 
Nancy Matsumoto, Amy Tsuneyoshi 
Honolulu Board of Water Supply, Honolulu, Hawai‘i, USA 

The Honolulu Board of Water Supply (BWS) is the primary groundwater supplier for the island 
of O‘ahu. Recently, the BWS prioritized watershed areas on O‘ahu from its water supply 
perspective, to meet two objectives. First, as a member of both the Ko‘olau and Wai‘anae 
Mountains Watershed Partnerships (KMWP and WMWP), BWS prioritization results serve as 
input for prioritizing watersheds for future cooperative protection/restoration work, under the 
partnerships’ watershed management plans. Second, BWS prioritization results serve as guidance 
for its own watershed management programs, to focus funding and implementation efforts. In 
order to prioritize watersheds from a water supply perspective, basic concepts of water budgeting 
were considered (groundwater recharge and groundwater production from the watersheds). 
Groundwater recharge parameters included general soil/rock/vegetation type in each watershed, 
and relative rainfall amounts across watersheds. Groundwater production parameters included 
production amounts compared to the sustainable yields defined for watershed regions, as well as 
relative chloride concentrations. In addition to these prioritization parameters, the demand from 
major agricultural irrigation systems was considered and incorporated into the prioritization 
scheme. The resulting lists of priority watersheds for the Wai‘anae and Ko‘olau mountain ranges 
were organized into a tiered strategy for focusing efforts on future protection / restoration 
projects in the watersheds. 
 
P-72 Water Quality Monitoring in Honolua Watershed, Maui  
Jill LaBram 
West Maui Mountains Watershed Partnership, Lahaina, HI, USA 
Feral ungulates are the number one threat to healthy watersheds in West Maui. Their browsing, 
trampling, rooting, and grazing destroys vegetation, increases turbidity, pollutes surface water 
with silt and diseases, modifies soil chemistry, increases nutrients, spreads non-native weeds, and 
accelerates erosion. This also affects the sediment load and runoff which contributes to the 
demise of coral reefs. The West Maui Mountains Watershed Partnership (WMMWP) and the 
Pu‘u Kukui Watershed (PKW) staff have partnered in building an 8-foot, 1.8 mile fence within 
the Honolua – Honokohau watersheds to prevent ungulate ingress and further degradation of the 
watershed. With this, we are also collecting stream flow, rainfall, and turbidity data. Storm and 
base flow samples, are collected as well and sent to UH Hilo Analytical Lab for nutrient analysis. 
Furthermore, soil erosion surveys were conducted on ten random sites, using an erosion bridge 
method. Once the fence is completed and animals are removed, we will compare with baseline 
data and hope to see a reduction in pig disturbance, fewer pollutants in the stream, and less turbid 
water during storm events. Ideally, this project will be a model for water quality monitoring 
methods that can be utilized in connection with watershed management work. 
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P-73 Impacts of Climate Change on Food Resources of Native Atyid Shrimp and Invasive 
Caddisfly Larvae in Hawaiian Streams  
Michael Riney 
University of Hawai‘i at Hilo, Hilo, HI, USA 

Stream flow is critical for native Hawaiian fish and shrimp, delivering food resources and 
providing linkages between streams (adult/juvenile habitat) and the ocean (larval habitat) 
necessary to complete their amphidromous life cycle. Stream flow is currently threatened by 
reduced rainfall from climate change, invasion by high-water-use plant species, and water 
diversions for agricultural or other human uses. What is not known is how native stream fauna 
will respond to these changes. While decreased stream flow can reduce body condition and 
reproductive output of native shrimp (Atyoida bisulcata) in streams on Hawai‘i Island, the 
underlying mechanisms leading to these changes have yet to be identified. Furthermore, it is 
unclear if similar effects are happening to other native fauna. One potential mechanism includes 
shifts in food resources that occur with decreasing stream flow. I propose to examine this 
mechanism by comparing food web structure across streams that vary in flow. I predict that as 
flow decreases, the importance of suspended particulate organic matter (POM) as a food resource 
to native shrimp will decrease, while the importance of benthic algal and insects will increase. 
This information will increase our understanding of how changes in stream flow will impact 
native stream fauna. 
 

STATE SCIENCE FAIR AWARDS 
 
P-74 Floating Platforms for Improved Reproductive Success of the Hawaiian Coot at Pipi'o 
Pond, Mapulehu, Molokai. 
Sarah Jenkins 
Molokai High School, Ho‘olehua, HI, USA 

The Hawaiian Coot (Fulica alai), endemic to Hawai‘i, is an endangered bird species. On 
Moloka‘i, numerous wetlands are utilized by the Hawaiian Coot, but few are suitable nesting 
habitats which provide conditions that protect adults and chicks from land-based predators or 
other threats. This problem initiated my inquiry: Can artificial floating nests/platforms (AFNs) 
be used to improve Hawaiian Coot reproductive success in a mangrove forest or wetlands where 
no predator control is conducted? I collected baseline data such as current water line mapping, 
water samples associated with my study of this species along with the documentation of plant 
and animal species known to be viable food sources of the coots’ diet on Pipi‘o Pond, an inland 
fishpond located at Mapulehu, Moloka‘i, to determine if the site was suitable for coot 
reproduction and to introduce AFNs. Although Hawaiian coots were observed atop AFNs, and 
arranging nesting material it’s inconclusive that AFNs improved the reproductive success in a 
wetland with a surrounding mangrove forest where no predator control is conducted. However, 
as the typical mating season for coots are March-May, this may be answered through continued 
observations as my study progresses. 
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P-75 Surveying Anchialine Pools to Restore the Orangeblack Damselfly on Kalaeloa, Pearl 
Harbor National Wildlife Refuge on Oahu 
Connie Kim 
Waipahu High School, Waipahu, HI, USA 

The endangered Hawaiian Orange- Black Damselfly currently exists at only one location in the 
entire world: behind Tripler Army Medical center. This location is a controlled environment, 
being adjusted by the Army to these endangered species’ specific survival needs. Relocating the 
Megalagrion Xanthomelas to the Pearl Harbor Refuge Kalaeloa anchialine pools would 
potentially stabilize the population of these endemic species. At the site, a large population of 
Opa’e Ula, a species native to Hawaii, is thriving within the anchialine pools at the site. These 
shrimp served as indicator species, and each anchialine pool at the site was surveyed. The data 
showed positive results of the water qualities and shrimp populations; therefore it can be 
assumed that the Kalaeloa anchialine pools would serve as a sustainable habitat for these 
endangered species. The successful translocation of these damselflies would bring balance back 
to the ecosystem, as well as preserve Hawaiian history. 

 
 
 


