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CONCURRENT SESSION 1: TUESDAY, AUGUST 4 
 
1-1 Mythology and Reality of the West Hawaiʻi Aquarium Fishery 

William Walsh 
State of Hawai‘i, Division of Aquatic Resources, Kailua-Kona, Hawai‘i, USA 

The commercial collecting of marine organisms for the aquarium trade has been a 
controversial activity in West Hawai‘i for over 30 years. Conflict over competing uses and 
reports of declining reef fish populations prompted Legislation in 1998 mandating DLNR 
to set aside a minimum of 30% of the West Hawai′i coastline as no aquarium collecting 
“Fish Replenishment Areas” (FRA). Further management actions followed over the 
succeeding years culminating most recently in new rules limiting aquarium collecting to 
only 40 permitted fish species, a West Hawai′i specific aquarium permit, mandatory 
identification of collecting gear, size/bag limits on 3 heavily targeted species and the 
addition of a new FRA in South Kona. Coupled with an extensive on-going monitoring 
program, the West Hawai′i aquarium fishery is one of the most intensively managed and 
studied fisheries in Hawai′i. None the less, in recent years distortion and misinformation, 
oftentimes deliberate and purposeful, have increased regarding the fishery and its 
impacts on West Hawai‘i reef fish populations. Drawing on coral reef monitoring data 
and other relevant scientific information, this talk will attempt to address some of the 
mythology surrounding the aquarium fishery and provide a more reality-based view of 
aquarium collecting and the effectiveness of the FRA network. 

1-2 Mapping Human Impacts on the Coral Reefs of Hawai‘i 

Joey Lecky1, Lisa Wedding2, Kim Selkoe3, Kirsten Oleson1 
1Department of Natural Resources and Environmental Management, UH Mānoa, 
Honolulu, HI, USA, 2Center for Ocean Solutions, Stanford University, Monterey, CA, 
USA, 3National Center for Ecological Analysis and Synthesis, UC Santa Barbara, Santa 
Barbara, CA, USA 

The nearshore reef environment in Hawai‘i is impacted by a wide range of human 
activities, both on land and at sea. Understanding the spatial distribution, intensity, 
overlap, and cumulative influence of human activities is essential for effective 
management of ocean resources. Currently this kind of information is not readily 
available to resource managers and policy makers. This research takes novel 
approaches to produce maps for some of the most important anthropogenic drivers of 
coral reef condition in Hawai‘i. To accomplish this we have compiled spatial datasets 
from a range of sources into a unified framework to create a comprehensive database. 
This talk will focus on methodologies devised to produce statewide maps of fishing 
pressure, land-based pollution, habitat modification, and invasive species. Special focus 
will be given to West Hawai‘i in attempt to answer questions like: which threats should 
be of greatest concern along West Hawaii's coast? Which habitat types are the most 
impacted? Further applications for these data will also be discussed. On-going projects 
are using these products in a cumulative impact mapping study and in combination with 
a large data synthesis of biological survey data to investigate relationships between 
driver intensity and measures of ecosystem condition. 



1-3 Predicting the Response of Coastal Ecosystems in Hawai‘i to Sea Level Rise 

Lisa Marrack 
University of California at Berkeley, Berkeley, California, USA 

Sea levels are expected to rise between 0.75 to 1.9 m by 2100 affecting nearshore and 
coastal ecosystems across the Pacific. Ecosystems including coral reefs, wetlands, and 
groundwater-fed anchialine pools are likely to shift due to changes in groundwater flow, 
ocean wave dynamics, shoreline erosion, and other factors. High-resolution geospatial 
models that incorporate groundwater levels were created for the west coast of the island 
of Hawai‘i and were used to predict future inundation and creation of anchialine pool 
habitats. Results illustrate the importance of high-resolution data, accuracy 
assessments, and ecosystem specific factors for predictive models to be useful for local 
conservation efforts. 

1-4 Downscaled Climate Model Projections of Coral Bleaching for Pacific Coral 
Reef Ecosystems 

Jeffrey Maynard1, Ruben van Hooidonk3, Jamison Gove2 
1Marine Applied Research Center, Wilmington, North Carolina, USA, 2Ecosystems and 
Oceanography Division, Honolulu, Hawai‘i, USA, 3NOAA Atlantic Oceanographic and 
Meteorological Laboratory, Miami, Florida, USA 

Projections of climate change impacts on coral reefs produced at the coarse resolution 
(~1°) of Global Climate Models (GCMs) have informed debate but have not helped 
target local management actions. We recently produced high-resolution (4-km) 
projections of the onset of annual coral bleaching conditions under Representative 
Concentration Pathways (RCP) 8.5 and 4.5 using a statistical downscaling procedure. 
To undertake the downscaling, sea surface temperature (SST) means and annual cycles 
in all of the current IPCC GCMs were replaced with observed data from the ~4-km 
NOAA Pathfinder SST dataset. The downscaled projections show many locations where 
the onset of annual severe bleaching (ASB) varies 10 or more years within a single GCM 
grid cell and there are many Pacific island nation states for which variation exceeds 10 
years. This result demonstrates the great benefit of and need for downscaled projections 
in two ways: 1) downscaled projections show spatial patterns that are distinct from 
model-resolution projections, and 2) downscaled projections often vary sufficiently within 
management jurisdictions to inform local-scale management decisions. Over the coming 
months the projections will be used to identify the reef locations in each country that are 
most and least under threat. The projections will be made publicly accessible via an 
interactive Google Earth tool and will inform coral reef and coral reef fisheries 
management throughout the Pacific. 

1-5 South Kohala Coastal Partnership and Implementation of the South Kohala 
Conservation Action Plan 

Chad Wiggins 
The Nature Conservancy, Hawai‘i Island, USA 

The South Kohala Coastal Partnership successfully brought together representatives 
from state and federal agencies, as well as nongovernmental organizations to implement 
the South Kohala Conservation Action Plan. The partnership has been able to develop 
collaborative community partnerships to leverage new funds and implement projects 



designed to reduce the impacts from land-based sources of pollution, invasive species, 
and unsustainable fishing practices. The coastal communities of South Kohala have 
been engaged through training workshops, community field days, and involvement in 
ecosystem-based stewardship and monitoring activities. The presentation will share the 
process to develop the South Kohala Conservation Action Plan, and provide updates on 
current projects that ensure healthy coastal and marine life. 

1-6 Wai‘ula‘ula Watershed Project and Wai 2 Kai Program - Community 
Partnerships for the Implementation of Best Management Practices to Reduce 
Polluted Runoff 

Sierra Tobiason, Maria Derval Diaz - Lyke 
University of Hawai‘i Sea Grant College Program, Honolulu, HI, USA 

The South Kohala Coastal Partnership is working with organizations, agencies and 
schools to install, monitor, and maintain best management practices (BMPs) that include 
rain gardens, stream riparian corridor stabilization, erosion control, fire prevention, post 
fire rehabilitation, and native plant restoration at five sites. Four sites are along the 
Waikoloa tributary of the Wai‘ula‘ula Stream and one site is north of Mau'umae 
Beach. These BMP strategies stem from objectives of the Wai‘ula‘ula Watershed 
Management Plan and the need to implement actions within the watershed that help 
improve ecosystem health and water quality. The objective of this project is to reduce 
nutrient loads (total nitrogen, nitrate + nitrite, total phosphorous) and sediments in the 
Wai‘ula‘ula Watershed by implementing BMPs at five sites along 11,100 feet of the 
stream riparian corridor. BMPs in the watershed will help control the delivery of nonpoint 
sources of pollution in aquatic ecosystems by: 1) source reduction, 2) reducing the flow 
rate of runoff to allow for deposition of the pollutant or infiltration of the runoff, and 3) 
remediating or intercepting pollutants through chemical or biological transformation. We 
are installing BMPs in series and are incorporate several storm water treatments, to 
improve the efficiency and reliability of pollutant removal. These BMPs and the Wai 2 
Kai program activities were designed to not only restore and improve water quality but to 
encourage long lasting stewardship and understanding of the importance of healthy 
watersheds. 

1-7 Understanding the Consequences of Land-Based Pollutants on Coral Health in 
South Kohala 

Courtney Couch1, Rebecca Most2, Eric Conklin2, Chad Wiggins2, Dwayne Minton2, 
Jamie Caldwell1 
1Hawai‘i Institute of Marine Biology, Kāne‘ohe, HI, USA, 2The Nature Conservancy, 
Honolulu, HI, USA 

Puakō has experienced substantial changes in overall reef health, with a 50% decline in 
coral cover since the 1970’s. While the causes of this decline are poorly understood, 
land-based pollution (LBP) is thought to be a major contributor to the degradation of 
coral health. LBP is of particular concern in South Kohala due to land use change, 
ineffective sewage treatment and widespread submarine groundwater discharge 
(SGD). To address a priority management issue outlined in the South Kohala 
Conservation Action Plan we: (1) identified 12 sites across regions of “low” to “high” 
SGD/terrestrial input and characterized spatial patterns in water quality and coral health; 
(2) tested the correlation between coral health and water quality; and (3) prioritized reef 
areas that may benefit from corrective action. SGD was pronounced across the study 
region and may serve as a delivery mechanism of LBP. Dissolved inorganic nutrient 



concentrations were generally low compared to other West Hawai‘i studies but highly 
variable between sites. Enterococcus levels were 7 times higher in knee-deep shoreline 
waters compared to reef waters and often exceeded the EPA’s standards along several 
shoreline sites. Corals were most affected by growth anomalies and algal overgrowth, 
each affecting 20% of colonies. Our results also suggest that reefs with chronic nutrient 
enrichment are more vulnerable to growth anomalies. This study highlights that 
exposure to groundwater may be linked with impaired coral health, and identifies sites 
that would most benefit from management actions to improve water quality. 

1-8 Spawning Seasons: A Monitoring Program to Support Community 
Development of Local Fisheries Practices 

Eva Schemmel1, Alan Friedlander2 
1University of Hawai‘i, Mānoa, HI, USA, 2Pristine Seas National Geographic Society, 
Washington DC, USA 

Revitalization of traditional tenure and local monitoring of our resources supports the 
restoration of local fish populations. Through our joint research with collaborating 
communities we have developed a monitoring program to identify fish spawning 
seasonality to help inform community-based management. Identifying peak spawning 
events and seasonal fluctuations of these events is critical for making fisheries 
management decisions such as size regulations and closed spawning seasons or kapu 
periods. Monitoring methods are focused on community needs and include monitoring 
logbooks, an online website to increase communication, and access to scientific 
assessments. These monitoring programs have proven to be successful in evaluating 
seasonal ecological cycles of harvested fish species, and are being used to develop 
sustainable harvest practices at the community level.  Our research demonstrates the 
benefits of this localized approach for increasing our knowledge on natural cycles of our 
marine resources. Further, this program has provided opportunities and the tools needed 
for communities to be involved in monitoring their local resources. 

1-9 Investigating Biocultural Drivers of Resilience in Social-Ecological Systems 

Rachel Dacks1, Tamara Ticktin1, Stacy Jupiter2, Shimona Quazi1 
1University of Hawai‘i at Mānoa, Honolulu, HI, USA, 2Wildlife Conservation Society 
Melanesia Program, Suva, South Pacific, Fiji 

Efforts to build resilience to disturbance in human and natural systems have become of 
great focus in recent years as the world experiences increasing environmental, social, 
and economic change. Human and natural systems, however, are linked in complex 
ways and in order to enhance resilience in communities, a better understanding of the 
relationships in these social-ecological systems is necessary. Coastal communities in 
the Pacific are often characterized by a history of disturbance. There is evidence that the 
use of knowledge, practice, belief systems, evolved over millennia, have allowed Pacific 
Island communities to become resilient in overcoming natural disasters. However, it is 
uncertain how traditional ecological knowledge applies in a modern context. This 
research aims to understand how drivers of resilience vary in communities across 
gradients of environmental, social, and economic conditions by addressing the following: 
1) How are drivers linked across communities and the agroforests and coral reefs they 
depend on, 2) What is the role of traditional ecological knowledge in enhancing 
resilience and adaptive capacity and 3) How are drivers affected by external factors, 
including markets? Data were gathered across 20 villages in five regions of Fiji using 1) 
household and key informant surveys, 2) fisher and farmer interviews, 3) focus group 



discussions, and 4) agroforest and coral reef field surveys. Products sharing the results 
of this study will be returned to communities, government, and non-governmental 
organizations. Findings are useful across the Pacific for enhancing adaptive capacity in 
the face of climate change and increasing exploitation of natural resources. 

1-10 Hawaii's Cultural Seascapes: Perspectives from Paddlers, Fishers and 
Surfers in Hilo Bay 

Noelani Puniwai1, Aloha Kapono2 
1University of Hawai‘i at Mānoa, Honolulu, HI, USA, 2University of Hawai‘i at Hilo, Hilo, 
HI, USA 

Unlike landscapes, seascapes provide very little long-term proof of their physical 
changes. A seascape is more than beautiful scenery over the ocean; it is a cultural and 
geographic space that is fluid and ever changing. As Hawaii's climate changes, the need 
to observe and document past and current states of the ocean becomes more relevant 
to be able to predict and prepare for those changes. We conducted in-depth interviews 
with paddlers and surfers in Hilo Bay, Hawai‘i to map out patterns of near shore ocean 
currents, streamflow and wave conditions to understand ways in which this knowledge 
was gathered, produced, and recollected. Data gathered includes the above biophysical 
data, but also informs us demographically on the spatial and temporal resolution of 
ocean knowledge. The resulting maps have been presented and analyzed spatially in 
ArcGIS 10.1 and when viewed within the framework of seascape communities, can be 
integrated in context for future marine spatial planning. By interviewing these respected 
ocean observers we are learning more about the changes they have witnessed over 
time and the spatial scales and ocean conditions important to them. With this information 
we can help support coastal managers who make decisions about these vital ocean 
resources. 

1-11 I Ka Wai Hālau a i Wailua: Investigating Wailua River and its Tributaries in the 
Social-Political Development of Ancient Kauaʻi 

Kekuewa Kikiloi, Kepoo Keliipaakaua, Lilia Merrin, Kelley Uyeoka 
UH Mānoa, Center for Hawaiian Studies, Honolulu, HI, USA 

Wai or fresh water was an essential element of life and survival in ancient Hawaiʻi and 
an aspect of the environment that was actively managed by Native Hawaiians. Located 
in Wailua on the island of Kauaʻi, Hawai‘i is the longest river (32 km) in our homeland 
formed by the confluence of its north and south forks and numerous tributaries that 
begin near Waiʻāleʻāle, the wettest spot on Earth and that drains into a vast productive 
inland agricultural region. In traditional times, Wailua was one of twelve windward 
ahupuaʻa (socio-political land units) that comprised the district of Puna, and was the seat 
of political power for the Kauaʻi chiefdom. Over time, Kauaʻi had established itself as its 
own independent Kingdom, with a separate pedigree of chiefly lines. It is hypothesized 
that these major waterways were diverted through a complex system of irrigation and 
drainage features that allowed for increased food production that supported this place as 
the seat of aliʻi (chiefly) power. This study investigates the nature of Wailua's fresh water 
rivers and tributaries and the strategies used to manage this important dominant 
resource by integrating archival records, archaeological data, and field data into a 
coherent and manageable GIS database for a small portion of the ahupuaʻa to 
understand how these dimensions of environment and society interacted. 



1-12 Integrating Sacredness and Conservation: A GIS Perspective for the Island of 
Hawai‘i 

Jeff Yamauchi1,2, Brian Tucker1 
1Research Corporation of the University of Hawai‘i, Hilo, HI, USA, 2Hawai‘i Community 
College, Hilo, HI, USA 

Integrating an indigenous concept of sacredness to the landscape has not been fully 
addressed nor applied in conservation. The term “sacred” evokes both reverence and 
respect that inherently protects the particular landscape from desecration, and in turn, 
conservation becomes a natural byproduct to that way of perceiving. Furthermore under 
United States laws, Native Hawaiian cultural practices and values do affect the 
significance of cultural sites when they are evaluated as traditional cultural properties 
and sacred sites under Section 106 of the National Historic Preservation Act (16 USC 
470) and the American Indian Religious Freedom Act (43 USC 21). In this presentation, 
the initial step is to identify sacred Native Hawaiian sites and landscapes in relationship 
to specific terrestrial environments, land use and jurisdiction, and subsequent human 
impacts and disturbances from a broad GIS perspective, specifically the Island of 
Hawai‘i. From a comprehensive spatial analysis that GIS provides, patterns, trends, and 
integrating sacredness to Hawai‘i conservation may result in collaboration and self-
sustaining practices and protective measures for the island community at large. 

1-13 E Ulu Nā Peʻa 

Heather Nahaku Kalei1, Kalani Nakoa2, Dale Fergerstrom2, Shari Jumalon2 
1Ala Kahakai National Historic Trail, NPS, Hawai‘i Island, USA, 2Nakoa Foundation, 
Kona, Hawai‘i, USA 

The Nā Peʻa program is a collaboration between the Nakoa Foundation and Ala Kahakai 
National Historic Trail, National Park Service designed to teach youth the fundamentals 
of operating coastal sailing waʻa (traditional Hawaiian sailing canoes) as a tool for 
leadership development, land and marine resource stewardship, and the perpetuation of 
the indigenous beliefs, traditions, and practices of native Hawaiians. 
Since its launch in 2013, this program has grown to include waʻa-minded collaborations 
with communities from Miloliʻi to La Jolla, California. This year's returning cohort will 
present some of their most inspiring experiences, both on and off the water. Their story 
will take us through a transformative process which began with becoming maʻa (familiar) 
with their place (Keauhou), earning ocean safety and boating certifications, becoming 
marine scientists, reconnecting with ʻōpelu koʻa, and becoming voyagers riding on the 
winds. 

1-14 The Mystery of the Ake Plants. Evolution of a Polynesian Plant Name 
Provides Insights into the Ingenuity of Indigenous Scientists. 

Nani Anderson-Fung 
University of Hawai‘i at Mānoa, Honolulu, HI, USA 

In this study, knowledge of the Polynesian botanist is explored, revealing both 
consistency and innovation by specialists whose classification corresponds with that of 
botanists trained in the post-Linnaean method.  The wisdom of their classification was 
revealed by collaboration, mutual respect and the assumption of equivalence. 



In tropical Polynesia, the names ake and a’e have been given to trees in the genera 
Zanthoxylum, Xylosma, Sapindus and Dodonaea. In Hawai’i, all but Dodonaea are 
known as aʻe.  In Hawai’i alone, lau and aʻe have been combined to yield lauaʻe, a name 
that was given to the native fern Microsorum spectrum and the much-loved introduction, 
Microsorum grossum.  Aotearoa gives the name ake to Olearia, or "tree daisies," used 
by the Māori to produce scented oils. This investigation traces the historical path of the 
plant name ake/a’e through Polynesia with two objectives. (1) To determine how the 
same name came to describe species in six genera. (2) To determine what set of 
qualities resulted in ake (a’e) being conceptualized as a single taxonomic unit by 
indigenous scientists. Historical reconstruction of the word ake was accomplished using: 
the principles and techniques of historical linguistics; Polynesian language dictionaries; 
accounts of early naturalists, ethnographers, and philologists; herbarium specimens; 
contemporary botanical and ethnobotanical knowledge; and recent conclusions 
regarding Polynesian migration patterns from the discipline of archaeology. Results were 
plotted with respect to the order of human colonization of Polynesia, revealing a 
phylogenetic diversification of the word through time. Conclusion.  Plant names 
evolve.  Classification is consistent.  Cultural knowledge is conserved. 

1-15 Fall and Rise of the Hawaiian Honu: A 50-Year Witness to Cultural and 
Conservation Change 

George Balazs, Linda Balazs 
IUCN/SSC Marine Turtle Specialist Group, Oceania Region, Honolulu, Hawai‘i, USA 

Seven species of ocean turtles exist globally as descendants of ancient reptilian 
lineages that have adapted and survived for millions of years. Over the course of human 
history an array of relationships have developed with turtles, and especially marine 
turtles amongst coastal and island peoples such as in the Hawaiian Islands. Turtles are 
woven deeply into the cultural, traditional, and contemporary fabric of humanity with 
uses ranging from food to fortune telling, pets to funerary. In 2012 Hawaii's green turtles 
or honu (Chelonia mydas) were downlisted from Endangered to the category of Least 
Concern following a comprehensive assessment by the IUCN Marine Turtle Specialist 
Group (see http://www.iucnredlist.org/details/16285718/0). Over the past 50 years 
Hawaii's honu have exhibited new behaviors and adaptations along with an increasing 
population and expansion into new habitats. These favorable changes have ranged from 
increases in terrestrial basking to feeding on new types of vegetation, to name a few as 
witnessed first hand by the authors. Even more beneficial changes and acclimations can 
be expected in the future, including shifts in nesting to adapt to climate change, as sea 
turtles have successfully done with resiliency for millennia. In light of their rise to 
abundance, green turtles in the Hawai‘i constitute a unique experimental model to 
comprehensively understand the restoration dynamics of an increasing sea turtle 
population. Conservation practices in Hawai‘i can serve as a real-life learning ground for 
people in other regions striving to save and sustainably use their own charismatic and 
culturally important sea turtle resources. 



1-16 Assessing Hawaiʻi Coral-reef Fisheries and Ecosystem Trajectories to 
Support Community-based Marine Resource Management 

Jonatha Giddens1,2, Alan Friedlander1,2, Whitney Goodell2 
1University of Hawai‘i at Mānoa, Department of Biology, Honolulu, Hawai‘i, USA, 
2Fisheries Ecology Research Lab, Honolulu, Hawai‘i, USA 

Historical reconstructions of marine ecosystems in Hawaiʻi show steep declines in 
resource fish biomass since western contact. Despite the overall downward trend, 
integrated social and biological data reveal past periods of local recovery in some 
marine resources. These recovery periods are associated with: (1) increased protection 
of species and habitat; and (2) resurgence in traditional Hawaiian marine resource 
management practices. We examined the current marine eco-states of two communities 
in Hawaiʻi that are initiating or implementing community-based marine management 
plans consistent with traditional knowledge and practices. These communities are: (1) 
Haʻena on the north shore of Kaua‘i; and (2) Ka‘ūpūlehu on the west shore of Hawaiʻi 
Island. Here we assessed a suite of coral reef ecosystem resilience indicators (e.g. 
coral-algal ratio, resource fish biomass, and herbivore biomass), and conducted a rapid 
stock and fishing vulnerability assessment of key fish species. Further, we integrated 
remote sensing technology, ecological surveys, and local knowledge to identify and 
support the protection of juvenile fish habitat in Haʻena, and assessed fish assemblage-
level vulnerability to impacts of climate change. Our analyses support current local 
ecological knowledge and reveals key species and resilience indicators that are critical 
to ecosystem function. Based on historical reconstructions, current ecological 
assessments, and vulnerability assessments to projected fishing and climate pressures, 
these two community-based subsistence fishing areas are working to improve the 
ecosystem health in their areas by reducing fishing effort and protecting essential fish 
habitat, with the ultimate goal of sustainable coral reef fisheries and resilient reefs into 
the future. 

1-17 New Caledonia to the Cook Islands: Diversity, Prevalence and Host 
Associations of Vector-Borne Parasites from Southwest Pacific Island Forest 
Birds 

Ariel Egan1, Chloe Apelgren1, William Watcher-Weatherwax1, Ruth Utzurrum2,4, Joshua 
Seamon2, Dennis LaPointe3, Carter Atkinson3 
1Hawai‘i Cooperative Studies Unit, Hilo, HI, USA, 2Department of Marine and Wildlife 
Resources, American Samoa Government, Pago Pago, American Samoa, 3U.S. 
Geological Survey, Hawai‘i National Park, HI, USA, 4U.S. Fish and Wildlife Service, 
Wildlife and Sport Fish Restoration Program, Honolulu, HI, USA 

The endemic and indigenous forest birds of the Southwest Pacific islands are vulnerable 
to introduced pathogens and vectors because of their isolation, small population sizes, 
and vulnerability to invasive predators and competitors.  The purpose of this study was 
to characterize diversity and provide baseline information on the distribution and identity 
of avian blood parasites in the island archipelagoes of the SW Pacific Basin.  At least 
100 blood samples were collected from the most common species of forest birds from 
each archipelago (New Caledonia, Vanuatu, Fiji, Tonga, Wallis and Futuna, Samoa, 
American Samoa, and the Cook Islands) and analyzed by PCR (polymerase chain 
reaction) to identify infection with Plasmodium, Haemoproteus, and Leucocytozoon. 
Specific lineages of each genus were identified by sequencing a highly conserved 478 
bp portion of the parasite mitochondrial genome. We also documented presence and 
diversity of avian trypanosomes, filarial worms, and haemococcidians by microscopy and 



compared these findings to known distributions of biting arthropods. New Caledonia and 
Fiji had the highest diversity of parasite lineages, with approximately sixteen and eleven 
distinct lineages of Plasmodium, Haemoproteus and Leucocytozoon, 
respectively.  Several of these appear to be new and may represent undescribed 
species.  We detected the Hawaiian lineage of P. relictum in a small number of samples 
from New Caledonia (3), Fiji (1) and Samoa (1). Roughly 16% of all samples collected in 
the Southwest Pacific Islands tested positive for vector-borne parasites. This information 
provides a baseline for detecting new parasite introductions. 

1-18 Avian Malaria in Laupahoehoe Forest : Possible Population Sink for Hakalau 
Iʻiwi? 

Dennis LaPointe1, Jacqueline Gaudioso1, Carter Atkinson1, Ariel Egan2 
1U.S. Geological Survey, Pacific Island Ecosystems Research Center, Hawai’i National 
Park, Hawai’i, USA, 2Hawai’i Cooperative Studies Unit, University of Hawai’i at Hilo, Hilo, 
Hawai’i, USA 

While iʻiwi populations appear to be stable at higher elevation forests on Hawai‘i, iʻiwi 
densities have steadily declined at lower elevation throughout the main Hawaiian 
Islands. Severe susceptibility and increasing exposure to the avian malaria Plasmodium 
relictum may be driving these population declines. Non-breeding iʻiwi from upper forest 
in Hakalau Forest National Wildlife Refuge have been radio-tracked to lower elevation in 
the Laupahoehoe Unit of Hilo Forest Reserve.  These seasonal movements of foraging 
iʻiwi to lower elevations or unmanaged habitat may increase Iʻiwi exposure to disease 
and thereby create a population sink. We mist-netted and bled forest birds, trapped 
mosquitoes and surveyed larval mosquito habitat to determine the relative risk of 
disease at two altitudinal sites in Laupahoehoe Forest.  Iʻiwi were present at both our 
upper (1500 m asl) and lower (1250 m asl) sites.  Prevalence of malaria among Hawai’i 
‘Amakihi was significantly (P=0 .0001) greater at our lower elevation site (71%) than at 
our upper elevation site (19%) at Laupahoehoe.  Furthermore, prevalence in ‘Amakihi at 
Laupahoehoe was 7-7.5 times greater than at Hakalau sites of comparable 
elevation.  We also captured adult Culex quinquefasciatus mosquitoes and detected 
larvae at both altitudinal sites.  Larvae were detected most frequently in pig-created 
hapu’u cavities, which were the most abundant larval mosquito habitats.  During late 
summer the Plasmodium infection rate in C. quinquefasciatus at lower elevation was 
15%. Our findings indicate that avian malaria transmission at Laupahoehoe is greater 
than at Hakalau Forest NWR and therefore presents a higher disease risk to foraging 
Iʻiwi. 

1-19 Avian Malaria and Mosquito Vectors in the Kahuku Unit of Hawaiʻi Volcanoes 
National Park and Kaʻū Forest Reserve 

Jacqueline Gaudioso1, Dennis LaPointe1, Carter Atkinson1, Ariel Egan2 
1U.S. Geological Survey-PIERC, Hawai‘i National Park, HI, USA, 2Hawai‘i Cooperative 
Studies Unit- University of Hawai‘i at Hilo, Hilo, HI, USA 

While avian disease has been well-studied in windward forests of Hawai’i Island, there 
have been few studies conducted on the leeward Ka‘ū District.  We surveyed altitudinal 
sites throughout the year in the Kahuku Unit of Hawai‘i Volcanoes National Park and the 
Ka‘ū Forest Reserve for the prevalence of avian malaria and presence of mosquitoes. 
We collected blood samples from native and non-native forest birds and screened for 
avian malaria using PCR diagnostics. We also trapped adult mosquitoes (Culex 
quinquefasciatus) and surveyed for available larval habitat. Prevalence of avian malaria 



(Plasmodium relictum) in Hawai’i ‘Amakihi was highest at the lowest sites in Kahuku 
(22%; 1201 m asl) and Ka‘ū FR (50%; 1178 m asl), and prevalence decreased with 
increasing elevation (0%; 2194 m asl). Mosquitoes were most abundant at low-elevation 
Kahuku, but were captured at all sites up to 1532 m asl in Kahuku.  Malarial infection 
rates of mosquitoes were 21% (39/186) at Kahuku and 25% (2/8) at Ka‘ū FR. Ground 
pools comprised 61% (184/304) of all larval mosquito habitat encountered at low 
elevation sites in both Kahuku and Ka‘ū FR. There was 22X more larval habitat available 
in Ka‘ū FR than Kahuku, yet we captured 16X more mosquitoes in Kahuku, which 
suggested that Kahuku ground pools provided better larval habitat. Although elevation 
was the primary factor limiting the distribution of avian disease, habitat type, avian 
movements, human activity, and feral pig management all may play important roles in 
determining the prevalence of avian malaria in the Ka‘ū District. 

1-20 Finding 'Amakihi: Detecting Endangered Bird Species Using Bioacoustics 

Esther Sebastian-Gonzalez1, Ann Tanimoto1, Joshua Pang-Ching1, Patrick Hart1, Jomar 
Magalhaes Barbosa2 
1University of Hawai'i, Hilo, HI, USA, 2Carnegie Institution for Science, Stanford, CA, 
USA 

The management of animal endangered species requires detailed information on the 
distribution and abundance of the species that is often hard to obtain. When animals 
communicate using sounds, one option is to use automatic sound recorders to take 
information on the species for long periods of time with low effort. The main drawback of 
this method is that processing all the information manually may take a long time. Our 
objective is to create an algorithm to improve our ability to get basic data from sound-
emitting animal species. We illustrate our algorithm by showing two possible applications 
with the endangered Hawai‘i ‘Amakihi, Hemignathus virens in the island of Hawai‘i. We 
first used our algorithm to detect the species in areas where the presence of the species 
is not confirmed. We also used the algorithm to compare the relative abundance of the 
species in different areas where management plans may be applied. To do so, we first 
characterized the ‘Amakihi song using recordings from areas where the species is 
present in high densities. We used this information to train a classification algorithm, the 
support vector machine (SVM). The SVM had an accuracy of 86.5% in identifying 
‘Amakihi. We confirmed the presence of the ‘Amakihi at the study area using the 
algorithm. We also found that the relative abundance of ‘Amakihi changes among study 
areas. Our automatic song detection algorithm can be very useful for optimizing the 
management and conservation of endangered animal species. 

1-21 The Vocal Repertoire of the ´Alalā (Corvus Hawaiiensis) During Breeding 
Season: A Comparison Between Current Captive and Past Wild Populations 

Ann Tanimoto1, Patrick Hart1, Adam Pack1, Richard Switzer2 
1University of Hawai‘i at Hilo, Hilo, Hawai‘i, USA, 2Keauhou Bird Conservation Center, 
Volcano, Hawai‘i, USA 

Vocal communication is an important aspect of avian social behavior and may be closely 
linked to a species survival and reproductive success. Few studies have documented 
the songs and calls of Hawaiian birds. The Hawaiian Crow (Corvus hawaiiensis), known 
as the ‘Alalā, is extinct in the wild and is only found in captivity at the Keauhou Bird 
Conservation Center in Hawai‘i and at the Maui Bird Conservation Center. In this study, 
‘Alalā vocalizations were recorded in aviaries at KBCC and were compared with earlier 
recordings from the last wild population. The purpose of this study was to determine how 



call rate, call characteristics, and socially important call types of the ‘Alalā may have 
changed over time and environmental setting. Over 18 hours of recordings from three 
wild breeding pairs were closely analyzed and compared with over 44 hours of 
recordings from three captive breeding pairs. There was a significantly higher call rate in 
the past wild ‘Alalā than that in the current aviary pairs. Results also showed that there 
were both similarities and differences in call types in six broad behavioral categories: (1) 
Alarm calls, (2) Broadcast calls, (3) Aggressive-scolding calls, (4) Submissive-
subordinate calls, (5) Courtship calls, (6) Miscellaneous calls. There was little difference 
in overall number of call types in vocal repertoire among wild vs aviary birds; however 
they differed in the specific categories of calls they vocalized. Results from this research 
will provide useful information for ongoing efforts to prepare and reintroduce the ‘Alalā 
back into the wild. 

1-22 ‘Alalā: Not Just Another Crow 

Bryce Masuda 
San Diego Zoo Global, Volcano, HI, USA 

The ‘Alalā is the rarest endemic Hawaiian bird known to be remaining today. The last 
confirmed wild observation of this species was in 2002, and today the entire population 
of just over 110 birds is found only in captive breeding facilities operated by San Diego 
Zoo Global. What makes this Hawai‘i Island endemic so special and unique? I discuss 
the differences between ‘Alalā and other crow species around the world. Phylogenetic 
and morphological analyses confirm that ‘Alalā are different from all other corvids. Unlike 
their continental relatives, ‘Alalā are primarily frugivorous birds that once played an 
important role in the dispersal and germination of endemic Hawaiian plants. I also 
discuss the reverence and importance of ‘Alalā in native Hawaiian culture, and provide 
an update on captive breeding efforts over the past few years, including newly 
developed parent-rearing and cross-fostering techniques. 

1-23 Genetic Variation and Potential Geographic Structure in the Hawaiian Hoary 
Bat 

Corinna Anne Pinzari1, Donald Price1, Frank Bonaccorso2, Maarten Von Hoff3, Amy 
Russell4 
1University of Hawai’i at Hilo, Hilo, Hawai‘i, USA, 2United States Geological Survey, 
Pacific Island Ecosystems Research Center, Kilauea Field Station, Hawai‘i National 
Park, Hawai‘i, USA, 3Western Michigan University, Kalamazoo, Michigan, USA, 4Grand 
Valley State University, Allendale, Michigan, USA 

The ‘Ōpeʻapeʻa, or Hawaiian Hoary Bat (Lasiurus cinereus semotus), is a federally 
endangered subspecies whose current distribution, population size, and potential 
movements across the Hawaiian Islands are unknown. Recent research into the 
biogeographic history of Hawaiian bats has produced a fascinating picture of multiple 
colonization events and investigated the effective population sizes, rates of gene flow, 
and time of dispersal that separated this subspecies from North America. As part of a 
collaborative effort to understand current bat distribution and delimit population 
boundaries that may exist across the major islands, this presentation will share local 
population genetic data and examine the implications that might arise for management 
of distinct island populations. As the state of Hawaii's only endemic land mammal, 
research yielding information on population structure and genetic variation will aid local 
conservation management efforts to protect this species from threats such as habitat 
loss and the impacts of wind energy. 



1-24 Ultraviolet Illumination as a Means of Reducing Bat Activity 

P. Marcos Gorresen1, Paul M. Cryan2, David C. Dalton3, Sandy Wolf3, Jessica Johnson1, 
Chris Todd1, Frank J. Bonaccorso4 
1Hawai‘i Cooperative Studies Unit, UH-Hilo, Hilo, Hawai‘i, USA, 2Fort Collins Science 
Center, United States Geological Survey, Fort Collins, Colorado, USA, 3Bat Research 
and Consulting, Tucson, Arizona, USA, 4Pacific Island Ecosystems Research Center, 
United States Geological Survey, Hawai‘i National Park, USA 

Widespread bat fatalities at wind turbines have the potential to inhibit use of an abundant 
source of energy. Fatalities can be reduced by curtailing turbine operation at the cost of 
energy production, but this tradeoff might be lessened if additional ways of minimizing 
fatalities were available. We present results of a test of the sensitivity of ultraviolet light 
(UV) vision in bats, and the application of dim UV illumination as a prospective method 
of reducing bat activity. We used a Y-maze to test whether bats could see dim reflected 
UV light and whether such vision functions under the lighting conditions experienced by 
night-flying bats. All seven insectivorous species tested, representing 5 genera and 3 
families, showed a statistically significant ‘escape-toward-the-light' behavior when placed 
in the Y-maze. In a second study, we illuminated trees with dim UV light in areas 
frequented by Hawaiian hoary bats (Lasiurus cinereus semotus), an endangered 
subspecies affected by wind turbines. We used a repeated-measures design to quantify 
bat activity with acoustic detectors and thermal video in the presence and absence of UV 
illumination, while concurrently monitoring insect biomass. UV illumination led to a 
general reduction in bat activity despite increased insect presence. Illumination did not 
completely eliminate bat activity near trees, nor did all measures of activity show 
statistically significant differences due to high variance in activity among sites. However, 
observed decreases, despite the increased presence of potential prey, justify testing of 
dim UV illumination on wind turbines and shows promise for reducing bat fatalities. 

1-25 The Hawai‘i Carbon Assessment: Hawaii's other HCA 

Christian Giardina1, Jim Jacobi2, Paul Selmants3 
1USDA Forest Service, Hilo, Hawai‘i, USA, 2USGS PIERC, Volcano, Hawai‘i, USA, 
3University of Hawai‘i at Mānoa, Honolulu, Hawai‘i, USA 

The US 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, a team of researchers with the USGS, USFS, UH 
and Carnegie Institution for Science have worked for the past two years to assemble 
estimates current and anticipated future carbon storage, carbon sequestration and 
greenhouse gas fluxes, as well as estimates of how natural and anthropogenic change 
alter ecosystem carbon storage and processes. We relied on existing inventory, 
monitoring, vegetation mapping, remote sensing data to inform modeling to elaborate 
the current state of the carbon resource in Hawai‘i, and its potential future changes with 
a business as usual of accelerating climate change, increased biological invasion and 
worsened fire regimes, and with a best case where these threats are reversed. This 
assessment is providing a new set of products for both carbon mapping and large-scale 
conservation and restoration. 



1-26 The Changing Suitability of the Hawaiian Landscape to Native Biomes and its 
Implication for Long-Term Habitat Conservation 

Lucas Fortini1,2, Jim Jacobi1, Jonathan Price3 
1U.S. Geological Survey, Volcano, HI, USA, 2Pacific Islands Climate Change 
Cooperative, Honolulu, HI, USA, 3UH Hilo, Hilo, HI, USA 

Anticipating potential shifts in plant communities has been a major challenge in climate 
change ecology. In Hawai‘i, where conservation efforts tend to be habitat-focused, the 
lack of projections of habitat shifts is a major knowledge gap for clim¬ate change 
adaptation. As a first approximation of such changes, we have modeled potential shifts 
in the suitability of the Hawaiian landscape to the distribution of native vegetation 
classes between now and the end of this century. Our novel approach relies on 
modeling the relation between current climate and the distribution of broad climatically-
determined native biomes (e.g., wet forests, dry forests) using a new nested and self-
calibrating machine learning algorithm that provides unbiased projections of current and 
future of Hawaiian biomes. 
Our results show we can accurately replicate the potential distribution of native Hawaiian 
vegetation using simple climate metrics based on monthly temperature and precipitation 
variables. Based on our results, we have identified areas in the landscape where 
projected shifts in climate may lead to challenges and opportunities for habitat 
conservation planning, including ecosystem restoration efforts. 

1-27 Terrestrial Carbon Stocks and Fluxes in Hawai‘i: Identifying Carbon-Rich 
Lands for Future Conservation 

Paul Selmants1, Christian Giardina2, Creighton Litton1 
1University of Hawai‘i at Mānoa, Honolulu, HI, USA, 2USDA Forest Service, Hilo, HI, USA 

As part of the Carbon Assessment of Hawai‘i, we used existing inventory, monitoring, 
vegetation mapping and remote sensing data to provide statewide estimates of current 
carbon storage, carbon sequestration and carbon dioxide fluxes. We then used spatial 
analyses of these statewide, high-resolution carbon maps in combination with 
distribution maps of plant communities and currently protected areas to identify carbon-
rich lands dominated by native plant species for future conservation efforts. Our results 
highlight the value of integrating species conservation and carbon sequestration 
potential into land-use planning. For example, restoring alien dry grassland on the Big 
Island to native dry forest would, on average, more than double the amount of carbon 
stored in aboveground live biomass. Integration with modeling of land-use change and 
fire will allow land managers to assess the sensitivity of natural resources in Hawai‘i to 
global climate change, as well as identify carbon opportunities for regional scale 
planning of restoration and protection of native plant communities. Moreover, this unique 
synergistic approach could increase funding availability for both conservation and 
climate change mitigation efforts. 



1-28 Wildfire in Hawai‘i - Overview, Emissions and Future Projections 

Clay Trauernicht1, Todd Hawbaker2, Creighton Litton1, Christian Giardina3, Benjamin 
Sleeter4 
1University of Hawai‘i at Mānoa, Honolulu, HI, USA, 2US Geological Survey, Denver, CO, 
USA, 3USDA Forest Service, Hilo, HI, USA, 4US Geological Survey, Tacoma, WA, USA 

Approximately one-quarter of Hawaii's land area is covered by non-native, fire-prone 
vegetation. The continued expansion of nonnative, fire-prone grasslands, combined with 
year-round fire-promoting weather and abundant sources of human-caused ignitions has 
already established a novel fire regime throughout dry to mesic areas of the state. 
Further, wildfire occurrence is projected to increase given the expansion of dry and 
mesic habitat statewide under climate change. Given the negative impacts of wildfire on 
terrestrial and near-shore ecosystems, understanding patterns in wildfire occurrence is 
critical to land management across the state. We summarize the wildfire history of 
Hawai‘i over the past century and examine the patterns, drivers and impacts of the 
increase in wildfire occurrence in recent decades. We then consider the roles of Hawaii's 
vegetation types and the consequences of fuel availability and how projected shifts in 
both vegetation and fire under climate change will alter Hawaii's ecosystems and the 
carbon they store. Specifically, we use satellite-derived maps of statewide wildfires >100 
acres in size from 2002-2011 and plot-based biomass data to construct a model of 
wildfire occurrence and to estimate current and future carbon emissions resulting from 
wildfires. Large wildfires (i.e. >100 acres) in Hawai‘i were most frequent in nonnative 
grasslands and shrublands, which attain extremely high fine fuel loads and extend from 
residential areas into the margins of forested watersheds. These results highlight the 
need integrate wildfire into management and land-use change planning. 

1-29 Baseline Carbon Fluxes to Nearshore Waters 

Richard MacKenzie1, Ayron Strauch2, Tracy Wiegner3, Steven Colbert3, Edward Stets4, 
Robert Striegl4 
1USDA Forest Service, Hilo, HI, USA, 2Commission on Water Resources Management, 
Honolulu, HI, USA, 3University of Hawai‘i at Hilo, Hilo, HI, USA, 4USGS, Boulder, CO, 
USA 

Streams and rivers make up a small portion of the Earth's surface area and have been 
previously viewed as conduits for carbon flowing from forested watersheds to the ocean. 
More recently, studies have revealed that lotic ecosystems play a more important role in 
processing and storing terrestrial derived carbon. For example, the amount of carbon 
entering the ocean from continental streams is half that that enters from upland forests. 
Similar patterns are expected in tropical Pacific Islands, yet no studies have attempted to 
quantify this.  The first step in building a carbon budget for the Pacific Islands is 
attempting to quantify carbon fluxes as well as identify any gaps that exist in that 
quantification.  We will present preliminary estimates of modelled carbon fluxes flowing 
from Hawaiian streams and submarine groundwater discharge into the ocean. We will 
also attempt to examine how much carbon entering streams from upland areas is 
entering the ocean and in what form (e.g., dissolved vs. particulate) and how carbon 
loads will change in under warmer and drier conditions anticipated to happen in the 
future. 



1-30 Integrated Modeling of the Effects of Land Change and Climate Change on 
Terrestrial Carbon Stocks for the State of Hawai'i 

Benjamin Sleeter 
U.S. Geological Survey, Tacoma, WA, USA 

Changes in the structure and composition of vegetation impacts the capacity of 
ecosystems to store and sequester carbon. Vegetation change can occur as a result of 
land use conversion, natural disturbance such as wildfire, the spread of invasive 
species, and increasingly changes in climate. We present an effort to integrate these 
drivers of vegetation change into a state and transition simulation model to project future 
changes in carbon stocks for the State of Hawai'i. Using a stochastic Monte Carlo based 
approach, we conducted simulations for three reference scenarios, including a ‘business 
as usual' case, and two scenarios from the Intergovernmental Panel on Climate Change 
Special Report on Emission Scenarios (SRES). These reference scenarios were then 
used to compare five potential mitigation actions, which were implemented at 3 levels of 
intensity (high, medium, and low). In total, we conducted 50 scenario simulations to 
explore the effects of various management strategies on ecosystem carbon storage 
across above ground biomass, below ground biomass, deadwood, litter, and soil organic 
carbon pools. 

CONCURRENT SESSION 2: TUESDAY, AUGUST 4 

2-1 Restoring the Pelekane Bay Watershed 

Melora Purell 
The Kohala Center, Inc., Kamuela, HI, USA 

The Kohala Watershed Partnership was established in 2003 to connect major 
landowners, researchers, students, cultural practitioners, and the community to 
stewardship, conservation, and restoration of the forested watersheds of Kohala 
Mountain. Working through multiple partnerships and in alignment with past planning 
efforts, in 2009, with support from the ARRA stimulus program, 15 full time jobs were 
created to implement actions to restore the Kawaihae II watershed. The goals for the 
original 18-month project were to reduce erosion and sediment delivered to the 
threatened coral reef at Pelekane Bay. Through continuing funding from Federal, State, 
and private foundation grants and donations of thousands of hours of community 
volunteer efforts, the work has been continued. By constructing 18 miles of fencing to 
surround the lower 6600 acres of watershed, planting more than 70,000 native trees and 
shrubs, and removing more than 1000 feral goats, the 11,000 acre watershed now 
shows significant reduction in bare ground and recovery of vegetation. That vegetation 
cover, along with sediment check dams and erosion control fabric, have prevented 
thousands of tons of sediment from reaching the ocean. Researchers and community 
members are seeing a difference on the land and in the ocean because of these efforts, 
which are being shared with partners and cooperators to inform similar projects at 
Kailapa, Kawaihae and beyond. Join us as we share challenges, successes, and 
lessons learned as well as next steps for this massive watershed restoration effort. 



2-2 Collaboration Contributes to the Success of Restoration Projects at Pu'u 
Wa'awa'a 

Elliott Parsons1, Edith Adkins1, Kealaka'i Knoche1, Wilds Brawner2, Jen Lawson3, 
Melissa Dean4, Lyman Perry1, Colleen Cole5 
1Hawai'i Division of Forestry and Wildlife, Hilo, Hawai'i, USA, 2Hawai'i Forest Industry 
Association, Kailua Kona, Hawai'i, USA, 3Waikoloa Dry Forest Initiative, Waikoloa, 
Hawai'i, USA, 4USDA Forest Service, Hilo, Hawai'i, USA, 5Three Mountain Alliance, 
Volcano, Hawai'i, USA 

Landscape-scale restoration of degraded tropical dry forests in Hawai‘i is a difficult 
challenge due to multiple threats, including habitat loss, wildfire, invasive species, and 
climate change. In order to reverse the continuing decline of dry forests and improve 
habitat for native species, conservation projects are needed that integrate multiple 
approaches and that harness the resources and expertise of a diversity of experts. Here 
we report on the progress of terrestrial restoration projects at Pu‘u Wa‘awa‘a Forest 
Reserve, where collaboration between multiple partners has been a key to their success. 
Pu‘u Wa‘awa‘a, managed by the Hawai‘i Division of Forestry and Wildlife, contains over 
a dozen endangered species, hundreds of acres of critical habitat, multiple ecosystem 
types, and some of the most intact native dryland forest left in the state. Since 2010, 
over 15,000 native trees have been planted in six different conservation units across 
multiple threatened ecosystem types. These efforts are leading to the return of multiple 
species on the edge of extinction. This work has been possible only through the 
continued commitment of multiple partners including Three Mountain Alliance, United 
States Forest Service/Hawai‘i Experimental Tropical Forest, the Dry Forest Hui O Hana, 
and countless community groups and volunteers. We will discuss the results of 
restoration work thus far and how collaboration and synergy between partners is helping 
to achieve conservation success. 

2-3 Wildfire in West Hawai‘i- Wildfire Occurrence, Impacts, and Mitigation Efforts 
from Mauka to Makai 

Elizabeth Pickett, Pablo Beimler 
Hawai‘i Wildfire Management Organization, Kamuela, HI, USA 

Wildfires have great impacts on Hawai‘i residents and natural resources, affecting daily 
life (road closures, traffic, evacuations, tax payer dollars), human health and safety 
(dust, smoke, water quality, burned homes and structures, resident and firefighter 
safety), and ecosystem health and resilience (watersheds, forests, coral reefs, 
fisheries).  This is particularly true in West Hawai‘i, where the largest fires in state history 
have occurred, some burning over 25,000 acres.  The Hawai‘i Wildfire Management 
Organization, a 501(c)3 nonprofit formed to proactively and collaboratively address 
wildfire causes and impacts from mauka to makai, has been working in West Hawai‘i for 
over 15 years.  The organization recently completed comprehensive hazard 
assessments and fire history maps, and continues to work proactively with numerous 
communities, fire suppression agencies, and natural resource management 
partners.  Efforts have been focused on reducing fire ignitions, managing vegetative 
fuels, engaging communities, increasing firefighting capacity, and improving our 
understanding of the effects of wildfire on Hawaiian landscapes and waters.  From these 
efforts, much has been learned about the scope and scale of the wildfire issue in 
Hawai‘i, what wildfire does to native ecology, best practices for supporting communities 
and agencies in fire planning, prevention, and preparedness efforts, and about how 



mitigating wildfire supports ecological restoration and reduces the post-fire erosion that 
damages nearshore resources. 

2-4 Ka Loko o Kīholo: Connecting Conservation, Community and Culture 

Rebecca Most1, Lehua Kamaka2 
1The Nature Conservancy, Hawai‘i, USA, 2Hui Aloha Kiholo, Hawai‘i, USA 

Ka loko o Kīholo (Kīholo fishpond), located in the ahupua᾿a of Pu᾿uwa᾿awa᾿a, North 
Kona, Hawai᾿i, is a place that where deep community connections are the foundation 
that support valuable habitat for native estuarine flora and fauna. In 2012, The Nature 
Conservancy (TNC) facilitated a participatory Conservation Action Plan (CAP) with 
active non-profit and agency partners to outline the stewardship of Kīholo, building the 
framework for a revitalization project for the fishpond that incorporates multiple 
conservation strategies informed by adaptive traditional management approaches to 
improve estuarine habitat. The goals of the fishpond revitalization are to improve 
ecological health, provide a sustainable food resource for the community, improve 
abundance and diversity of native flora and fauna, and provide a place for researchers, 
students and community members to connect with nature, evaluate ecological 
responses through scientific monitoring, and learn about estuaries and traditional 
fishpond management. With the support of community members, federal and state 
agencies, researchers and students, TNC has been monitoring Kīholo's fishpond 
ecology to determine whether revitalization efforts are effectively improving estuarine 
habitat, and to understand the important connections between the land and fishpond and 
between the fishpond and the adjacent coral reef ecosystem. The stewardship of and 
care for Kīholo fishpond has not only provided conservation benefits to native species, 
but also an opportunity to share knowledge throughout the community to perpetuate the 
traditions of this culturally, historically, and ecologically rich landscape. 

 2-5 Assessment of Coral Settlement Distribution and Environmental Condition in 
Pelekane Bay, Hawaiʻi 

Yuko Stender1,2, Paul Jokiel2, Ku‘ulei Rodgers2 
1University of Hawai‘i at Mānoa, Honolulu, USA, 2Hawai‘i Institute of Marine Biology, 
Kāne‘ohe, USA 

Several coral reef studies have been conducted in Pelekane Bay and the larger 
Kawaihae area during the last few years to better understand the response of the reef 
community to cumulative human impacts and effectiveness of management measures, 
and recovery potential. Key biological and ecological processes, including coral growth, 
partial-mortality, benthic community structure, habitat utilization by fish recruits, and 
coral settlement have been examined through collaborative efforts providing insights into 
impacts of land-based sedimentation and environmental quality on reef communities. 
The assessment of coral settlement was conducted over the summer of 2014 to build 
upon these collaborative studies and continue monitoring efforts to describe settlement 
patterns in the Pelekane Bay and Kawaihae area. Settlement arrays were deployed at 
37 sites along an environmental gradient established in 2010 and 2011 to replicate prior 
data collection and analyses. This presentation aims to discuss the outcome of the latest 
investigation on coral settlement in reference to other reef studies conducted in recent 
years, and provide updated information on the overall distribution patterns of coral 
settlers in Pelekane Bay. 



2-6 Food for Thought: Managing for Increased Heterotrophy on Coral Reefs 

Gareth Williams 
Scripps Institution of Oceanography, La Jolla, California, USA 

Managing for ecosystem resilience has become a core strategy to facilitate the integrity 
and persistence of coral reef ecosystems. In a world where human-related pressures on 
reef ecosystems are constantly increasing, identifying natural drivers of resilience that 
local management can exploit is paramount. The dominance by calcifying (reef-building) 
organisms has been explicitly linked to increased resilience of the ecosystem as a 
whole. This begs the question, how can we manage to ensure the persistence of 
calcifying organisms? Previous work has shown that calcifying corals are more abundant 
and recover more effectively post-disturbance if they have access to particulate food for 
heterotrophic feeding. Food availability (and heterotrophy) is therefore an important 
determinant of natural variability in reef resilience. We show that food availability is not 
ubiquitous on a reef and generally increases with depth. At deeper depths, therefore, 
corals were more heterotrophic. However, in areas where oceanographic connectivity 
between reef habitats caused high food availability across all depths, corals were 
heterotrophic across the entire depth gradient. Here, heterotrophy peaked in the 
shallows and was correlated with the highest coral cover and lowest cover of competitive 
macroalgae. Based on our results, we propose that managing for increased heterotrophy 
could play an essential role in maintaining dominance by calcifying organisms on coral 
reefs. Such an approach would require the consideration of spatial disparities in food 
availability and mechanisms of delivery on coral reefs. Once known, however, this would 
allow for more targeted spatial management that supports increase coral reef resilience 
to disturbance. 

2-7 Developing Ecosystem Indicators to Support Ecosystem-Based Management 
in West Hawai‘i 

Jamison Gove, Jeffrey Polovina, Evan Howell 
Ecosystems and Oceanography Division, Pacific Islands Fisheries Science Center, 
Honolulu, Hawai‘i, USA 

The Integrated Ecosystem Assessment (IEA) program was established by NOAA's 
Pacific Islands Fisheries Science Center to conduct interdisciplinary and collaborative 
scientific research that informs and supports ecosystem-based management of West 
Hawaii's marine ecosystem. The IEA framework is a stepwise and iterative approach of 
ecosystem assessment and evaluation, allowing for improved understanding and 
management of marine resources over time. Foundational to this approach is the 
development of ecosystem indicators – quantitative measurements that serve as proxies 
for characterizing key attributes of biogeochemical and human systems. A full suite of 
indicators can detect changes in ecosystem attributes and processes and help to 
evaluate current and past management actions as well as planning for the future. Here, 
we present on the development and selection process of key ecosystem indicators of 
marine food-webs in West Hawai‘i and how these indicators can be utilized to support 
ecosystem-bases management in the region. 



2-8 Impacts and Controls of an Introduced Grouper, Roi (Cephalopholis Argus) in 
Hawai‘i through the Lens of a Social-Ecological Systems Framework 

Jonatha Giddens1,2, Alan Friedlander1,2, Chad Wiggins3, Eric Conklin3, Kostantinos 
Stamoulis2 
1University of Hawai‘i at Mānoa, Honolulu, HI, USA, 2Fisheries Ecology Research Lab, 
Honolulu, HI, USA, 3The Nature Conservancy, Honolulu, HI, USA 

Understanding the ecological impacts and controls of the introduced grouper, roi 
(Cephalopholis argus) in Hawaiʻi is critical to furthering our knowledge of marine 
predatory fish invasion ecology and informing invasive species management. Likewise, 
the social attributes that underpin successful Community-Based Management (CBM) 
must be understood in order to support management plans that require ongoing 
investment, such as those outlined in ecosystem-based, and adaptive management 
initiatives. This study examines the ecology of roi in Hawaiʻi through (1) a predator 
removal experiment to assess the impacts of roi on the reef fish assemblage and (2) a 
fisheries assessment in west Hawaiʻi to determine the impact of invasive species fishing 
tournaments on populations of roi. Experimental data show a significant increase in prey 
species (F2,44 = 8.42, P = 0.001) 18-months after roi removal, during a peak recruitment 
season, which faded with time, suggesting that impacts are seasonally dependent. 
Fisheries assessments of invasive species tournaments indicate low natural mortality 
rates (M = 0.12- 0.14) and provide a baseline for further CBM. Ecological and fisheries 
data are mapped to the Ostrom general Social-Ecological Systems (SES) framework for 
analyzing the sustainability of complex systems. A social view of invasive species 
tournaments suggest that roi fishers collaboratively manage the fisheries resource by 
shifting targets away from heavily exploited species, and by raising awareness to modify 
fishing behavior from individual-based to ocean stewardship. Given the role of fishers in 
the social-system, we suggest that the general SES framework is adapted to better 
support CBM in island ecosystems. 

2-10 Ka'āmanamana: The Kalapana Extension Project 

Nakoa Goo3, Leialoha Ilae-Kaleimamahu1, Deannah Kaho'okaulana2 
1Hawai‘i Community College, Hilo, HI, USA, 2The Kalapana Fishing Council, Hilo, HI, 
USA, 3Papahnaumokuakea Marine National Monument, Honolulu, HI, USA 

This forum will share the outcomes of a two-year baseline study focused on near shore 
fisheries resources within remote coastal environments of the Kalapana Extension 
(Puna, Hawai‘i). Members of the Kalapana community and research participants will 
discuss challenges and successes of the project. Research findings include an inventory 
and assessments of nearshore marine species. This project is an example of a 
collaborative effort between coastal communities and education institutions to support 
marine resource management. In addition, opportunities for capacity building were 
provided to the Kalapana community, such as training in biological monitoring 
techniques and participation in field research. The community provided opportunities for 
academia and other participants with an insiders' view of natural resources in the 
Kalapana Extension and specific cultural nuances associated with generations of 
practitioners who live a lifestyle close to the ocean and land. The project incorporated 
multi-generational participation from the families of the community that have 
genealogical ties to the areas surveyed. The Kalapana Extension spans approximately 
40 miles of coastline with the majority of the area lying within the Hawai‘i Volcanoes 
National Park (HAVO). Within this area, native Hawaiian residents of the villages 
adjacent to the extension maintain the exclusive privileges of fishing or gathering 



seafood along the coastline. The extension area is unique because it is the only location 
in the state of Hawai‘i, which recognizes fishing rights for native Hawaiians by Federal 
law. 

2-11 Ancestral Oʻahu Fishponds and the Miracle of Food Sustainability: Fresh 
Water Springs making 1.3 Million Pounds of Fish Annually 

Lilikalā Kameʻeleihwa 
University of Hawaiʻi at Mānoa, Honolulu, Hawaiʻi, USA 

In "Ancestral Oʻahu Fishponds and the Miracle of Food Sustainability: Fresh Water 
Springs making 1.3 Million Pounds of Fish Annually," Dr. Kameʻeleihiwa will show us that 
Hawaiian Ancestral Knowledge of efficient use of fresh water resources was producing 
an excess of protein capable of feeding a large population. Not only did Oʻahu have the 
largest fishpond in the Pacific [523 acres], it also had a total of 113 fishponds comprising 
4,200 acres and producing 1.3 million pounds of fish per year as of 1880. Moreover, 
there were more fishponds on Oʻahu than on all the other Hawaiian Islands combined, 
making Oʻahu the center of fish farming in Hawaiʻi. She will propose that the remaining 
11 Oʻahu fishponds, comprising about 500 acres, should be used in a similar manner to 
efficiently produce protein for Oʻahuʻs growing population to help establish Food 
Sustainability in the Hawaiian Islands. This presentation is important for all of us who live 
on Oʻahu today and who are worried that importing 90% of our food from California is a 
dangerous non-sustainable practice.  Moreover, all who live in Hawaiʻi and in the Pacific 
can learn from Oʻahu methods of fish farming to increase protein production on the land, 
as fish are disappearing from our oceans. 

2-12 ‘Ōʻio in Hawaiʻi and the Importance of Angler-Based Data to Inform Fisheries 
Management 

Keith Kamikawa 
University of Hawai‘i, Honolulu, HI, USA 

In Hawaiʻi bonefishes (‘Ō‘io) have had a cultural and subsistence importance since the 
early Hawaiians harvested and raised them. Today, the recreational fishery for ‘Ō‘io in 
Hawaiʻi continues to expand while the commercial fishery has witnessed a large decline 
in landings over the past century. The ‘Ōʻio Tagging Project arose from a consensus that 
collecting biological and fishery data on ‘Ō‘io is essential for properly managed 
resources, but engaging and disseminating this knowledge back to resource users is 
equally as important. Since 2003, 780 anglers have recorded >10,600 fishing hours, 
while tagging 3023 and recapturing 71 ‘Ō‘io. Tagged ‘Ō‘io exhibited extremely high site 
fidelity, with the majority of them recaptured <1 km from the original tagging location. 
Length frequency distributions from catch curve analysis indicated a total mortality rate 
of Z = 0.643. Natural mortality was calculated as M = 0.046-0.058 and F was then 
estimated as 0.597-0.585.  There are two species of ‘Ō‘io in Hawaiʻi. The round jaws 
(Albula glossodonta) comprise 90% of all tagged ‘Ō‘io and are larger, on average, by 5.9 
cm compared to the sharp jaws (A. virgata). Species-specific differences are seen in 
diet, growth, habitat preferences, and spawning patterns. Through the ‘Ōʻio Tagging 
Project, anglers are empowered to contribute to sound science and be part of the 
scientific process. Trust is being built between scientists, resource managers, and the 
fishing community to achieve common goals of healthy fishable populations. 

 



2-13 Assessing the Nearshore Fisheries and Fisheries Resources of Ka‘ūpūlehu, 
West Hawai‘i 

Dwayne Minton1, Eric Conklin1, Alan Friedlander2, Haruko Koike2, Kosta Stamoulis2, 
Charles Wiggins1 
1The Nature Conservancy, Honolulu, USA, 2University of Hawai‘i at Mānoa, Fisheries 
Ecology Research Lab, Honolulu, USA 

Nearshore coral reef fisheries were a primary food source for Hawaii's indigenous 
population prior to 1778, but both anecdotal observations and reported catch of most 
commercial reef fish have declined substantially over the last 100 years. Along the west 
Hawai‘i coast, however, those with long histories and ties to these lands only began 
noting strong declines in the 1970's, when populations and coastal access in the area 
increased markedly. The fishing grounds of Ka‘ūpūlehu, Kona Coast, Hawai‘i were 
renowned as the home of abundant near shore fish species, but now appear to be in 
decline. Data, along with anecdotal and observational information from the community, 
suggest overharvest may be a significant contributor to this apparent decline. To help 
the Ka‘ūpūlehu community better understand their fisheries resources - both the level of 
fishing effort and harvest, as well as the abundance of the resource - researchers from 
The Nature Conservancy and University of Hawaii's Fisheries Ecology Research Lab 
worked with community members in 2013 and 2014 to conduct a fisheries harvest (i.e., 
creel, or pakini) survey, and ecological surveys of the fish and benthic communities at 
over 400 sites in the waters of Ka‘ūpūlehu and neighboring areas. We will present the 
data from these surveys, comparing the fisheries resources to those of several other 
sites around the state for which we have similar data, and assessing the 
correspondence between fisheries catch and the abundance of fisheries resources. 

2-14 ʻAimalama: Utilizing the Lunar Calendar for Readapting to Climate Change 

Kalei Nuʻuhiwa1, Roxanne Stewart2 
1LAMA (Loli Aniau, Makaala Aniau), Honolulu, Hawai‘i, USA, 2Kamaaha Education 
Initiative, Hilo, Hawai‘i, USA 

There are many climate change discussions and initiatives happening on large scale 
levels but not many happening at the kānaka level that looks to old wisdom of Hawaiian 
culture to guide our re-adaptation. ʻAimalama is our indigenous answer for monitoring 
and recording climate change. Forum participants will learn about how the lunar 
calendar is used in this process, will hear the findings of the 2014 ʻAimalama 
Symposium and will have the opportunity to contribute to the data set for the 2015 
ʻAimalama Symposium. Participants will also learn how our consortium of NGOs work 
together to engage more people in their environment by providing them with tools rooted 
in Hawaiian science that they can then utilize to study and speak about their community 
and climate change. 

2-15 Conservation of Hawaiian Forest Birds under Climate Change: 
Considerations for Translocation and Assisted Migration among the Hawaiian 
Islands 

Lauren Kaiser1, Lucas Fortini2,3, Adam Vorsino4, Fred Amidon4, Eben Paxton2, Jim 
Jacobi2 
1University of Hawai‘i at Mānoa, Honolulu, HI, USA, 2USGS PIERC, Honolulu, HI, USA, 
3PICCC, Honolulu, HI, USA, 4Strategic Habitat Conservation Division, Pacific Island 
Office, US FWS, Honolulu, HI, USA 



Recent species distribution models (SDMs) have projected complete range losses for 
the critically endangered Kauaʻi forest birds ‘Akekeʻe (Loxops caeruleirostris) and ‘Akikiki 
(Oreomystis bairdi) by ~2100 due to projected warming. As these findings suggest, 
habitat management alone is not sufficient to prevent impacts of climate change. As 
such, other novel conservation alternatives have to be seriously considered. One such 
option available for these Kaua’i forest birds is their translocation to other islands. 
Considering current and 2100 climate scenarios, we use SDMs to explore the viability 
and risks of inter-island translocation of these two species by projecting their ranges 
across the other main Hawaiian Islands. For the islands where compatible climate 
conditions for these species endure throughout the century, we perform a niche overlap 
analyses to explore the similarity between the potential range of these Kaua’i endemic 
species and that of the current native species found on each prospective destination 
island. Due to the geographic isolation of the Hawaiian Islands, the archipelago offers a 
unique setting to use SDMs to explore the suitability of inter-island translocation. While 
we recognize that there are other complex factors relevant to a decision to consider 
inter-island translocations for these species, our study's focus on climate-based species 
range compatibility should help to inform an urgent discussion required to prevent the 
extinction of these forest bird species. 

2-16 Distributional Patterns in Iʻiwi: Seasonal Movements and Distribution of 
Disease 

Alban Guillaumet1, Wendy Kuntz4, Michael Samuel2, Eben Paxton3 
1Hawai‘i Cooperative Studies Unit, Univ. of Hawai‘i, Hilo, HI, USA, 2Wisconsin 
Cooperative Wildlife Research Unit, Madison, WI, USA, 3USGS Pacific Island Ecosystem 
Research Center, Hawai‘i National Park, HI, USA, 4Kapi'olani Community College, 
Honolulu, HI, USA 

Iʻiwi were once one of the most common forest birds across the Hawaiian Islands, but 
are now being considered for listing under the Endangered Species Act. A significant 
cause for their decline is their high sensitivity to avian malaria, an introduced disease 
spread by mosquitoes. Warming temperatures predicted from climate change will allow 
disease to expand its range, especially into higher elevations, threatening the viability of 
iʻiwi populations in many areas. We present empirical measures of seasonal movement 
patterns in iʻiwi, and model how movement across elevations can increase the risk of 
disease exposure, affecting breeding populations in disease-free areas. Ultimately, the 
distribution and density of iʻiwi populations are a function of their movement and the 
location and intensity of disease, a finding that has implications for management 
strategies to mitigate the effects of climate change. 

2-17 Settlement Patterns of Forest Birds in Koa Reforested Areas at Hakalau 
Forest NWR 

Tracy Borneman1, Richard Camp1, Steve Kendall2, Eben Paxton3 
1Hawai‘i Cooperative Studies Unit, Univ. of Hawai‘i, Hilo, HI, USA, 2USFWS Hakalau 
Forest NWR, Hilo, HI, USA, 3USGS Pacific Island Ecosystems Research Center, Hawai‘i 
National Park, HI, USA 

Since the late 1980's, Hakalau Forest NWR has undertaken extensive restoration of 
deforested lands by planting koa trees and other common understory plants and ‘ōhi‘a. 
This reforestation effort has resulted in large tracts of young koa forest becoming 
established that are being utilized by native forest birds. We evaluated long-term (1987-
2012) bird surveys conducted across gradients of intact/reforested lands to quantify 



species occurrence in the reforested areas, and compare densities to intact diverse 
forest. We also evaluated the pattern of colonization into the reforested areas over time 
by different bird species to estimate age of forest necessary to support different species 
of birds. We discuss the value of koa reforested lands to forest birds, and discuss 
insights into future restoration efforts. 

2-18 Movement Patterns of Adult and Juvenile ʻĀkohekohe (Palmeria Dolei) 

Alex Wang 
University of Hawai‘i at Hilo, Hilo, HI, USA 

Understanding juvenile dispersal is critical for the preservation of endangered species. 
Juvenile dispersal is a life-stage often marked by high mortality (Belichon et al. 1996) 
and variability (Walters 2000) and can be difficult to quantify.  The ʻĀkohekohe (Palmeria 
dolei) is endemic to the island of Maui and remains critically endangered despite 
relatively high nest success (Simon et al. 2001) and decades of habitat restoration 
efforts. This species is extremely vulnerable to avian malaria spread by mosquitoes, 
which limits the ʻĀkohekohe to high elevation, mosquito-free refugia (Atkinson & 
Lapointe 2009).  It has been hypothesized that in summer, the nectarivorous Akohekohe 
follows seasonal flower blooms of the dominant canopy tree, ‘ōhi‘a (Metrosideros 
polymorpha) to lower elevations where they experience increased mortality from malaria 
and that this mainly occurs to juvenile birds. To examine this hypothesis, movement 
patterns of adult (n=24) and juvenile (n=11) ʻĀkohekohe were tracked using radio-
telemetry and home ranges were quantified with minimum convex polygons. Adult 
ʻĀkohekohe were found to be highly philopatric with relatively small year-round territories 
(0.57 ± 0.37 ha), whereas juveniles exhibited very different wide-ranging and variable 
movement behavior (2.32 ± 2.68 ha). Juveniles but not adult birds were found below the 
seasonally highest extent that the malaria has been modeled at (Ahumada et al. 2004). 
The absence of adult home ranges suggests that ʻĀkohekohe cannot persist throughout 
the year at these transitional malaria zone elevations. Radio-tracking ʻĀkohekohe 
showed that juvenile dispersal to elevations with disease is likely the mechanism limiting 
the population growth of this species. 

2-19 Mauna Kea Watershed Alliance: Huakaʻi i Mauna Kea 

Cheyenne Perry 
Mauna Kea Watershed Alliance, Hilo, Hawai‘i, USA 

Watershed Partnerships are voluntary alliances of public and private landowners 
committed to the common value of protecting forested watersheds for water recharge, 
conservation, and other ecosystem services through collaborative management. The 
first Watershed Partnership began in East Maui in 1991. Today, there are eleven 
statewide -Kaua‘i, O‘ahu (2), Lāna‘i, Moloka‘i, Maui (3), and Hawai‘i (3). These 
partnerships involve over 71 private landowners and public agencies that cover over 2.2 
million acres of land in the state. There is no model like it in the state with respect to 
watershed management breadth, scope, and efficacy. The Mauna Kea Watershed 
Alliance (MKWA) consists of the Department of Hawaiian Home Lands, Department of 
Land and Natural Resources, Hakalau Forest National Wildlife Refuge, Kamehameha 
Schools, and Kukaʻiau Ranch. Affiliate Partners include The Nature Conservancy, 
Pacific Islands Fish and Wildlife Office, and the Institute of Pacific Islands Forestry. The 
MKWA is one of the youngest, just three years old, but have successfully planned and 
completed several Watershed Projects. Join us for a huakaʻi (journey) through a rarely 
accessed landscape as we highlight the development of our watershed efforts, and the 



valuable impact being made through the efforts of a committed field team and our 
Watershed Partners on Mauna Kea. Shared projects include ecological restoration at the 
Kanakaleonui Bird Corridor, remote botanical surveys with Kamehameha Schools, and 
the creation and implementation of the Waipahoehoe Management Unit, a collaboration 
between the Department of Hawaiian Home Lands, Division of Forestry and Wildlife, and 
Hakalau Forest National Wildlife Refuge. 

2-20 Benefits and Accomplishments of the Dry Forest Hui o Hana: A Collaboration 
Between Leeward Hawai‘i Island Conservation Organizations 

Tara Seely1, Kealaka‘i Knoche1, Jen Lawson2, Wilds Brawner3, Kekaulike Tomich3, 
Jupiter Crosson1, Jessica Middleton2, Chad Wiggins4, Rebecca Most4, Jackson Bauer5, 
Edith Adkins1, Elliott Parsons1 
1Pu‘u Wa‘awa‘a Forest Reserve, Hawai‘i Division of Forestry and Wildlife, Pu‘u 
Wa‘awa‘a, HI, USA, 2Waikoloa Dry Forest Initiative, Waikoloa, HI, USA, 3Ka‘ūpūlehu 
Dryland Forest, Hawai‘i Forest Industry Association, Ka‘ūpūlehu, HI, USA, 4The Nature 
Conservancy, Kīholo Bay, Kamuela, HI, USA, 5Mauna Kea Forest Restoration Project, 
Hawai‘i Division of Forestry and Wildlife, Hilo, HI, USA 

The Dry Forest Hui o Hana is a voluntary collaboration of six leeward Hawai‘i 
conservation organizations focused on conserving and restoring dry forest ecosystems 
on Hawai‘i Island.  The Hui o Hana was started in 2011 by three founding organizations: 
Waikoloa Dry Forest Initiative, Ka‘ūpūlehu Dryland Forest, and Pu‘u Wa‘awa‘a Forest 
Reserve.  It has since expanded to include Mauna Kea Forest Restoration Project, The 
Nature Conservancy at Kīholo Bay, and Kaloko-Honokōhau National Historic Park.  The 
Hui’s mission is to improve management techniques by sharing ideas and knowledge 
and to accomplish large tasks through monthly work exchanges. Workday locations 
rotate between each participating organization’s work sites. Several large projects have 
been completed by the Hui o Hana that otherwise would have taken individual crews 
weeks to finish. Accomplishments include outplanting a diversity of native dryland forest 
plants, site preparation and maintenance (weed control, irrigation installation, watering), 
and seed collection/propagation for future plantings.  This work makes a significant 
contribution towards the restoration of dryland forest on Hawai‘i Island.  Ideas and 
knowledge about conservation and restoration are also discussed during these work 
exchanges.  This information includes improvements to field methods and training in 
special skills such as plant propagation, greenhouse maintenance, invasive species 
management, and outplanting techniques.  This partnership between leeward Hawaii’s 
conservation organizations is important because it mutually enhances each project’s 
restoration efforts and builds a strong support network among groups working towards 
similar conservation goals.  We strongly encourage the use of this collaborative 
approach as a model for other conservation partnerships. 

2-21 Assessing the Progress of a Dryland Forest Restoration Project at Pu‘u 
Wa‘awa‘a, Hawai‘i 

Elliott Parsons, Kealaka'i Knoche, Edith Adkins, Taylor Warner, Tara Seely, Jupiter 
Crosson, Lyman Perry 
Hawai'i Division of Forestry and Wildlife, Hilo, Hawai'i, USA 

Designing restoration projects using native Hawaiian plants is difficult because of a lack 
of information regarding successes and failures. For example, information about outplant 
survival and performance as well as causes of outplant mortality for many native 
Hawaiian plant species is virtually non-existent. This makes it difficult to know how many 



plants to use for restoration projects to achieve targets, as well as what threats plants 
face out in the field so they can be mitigated. To address these gaps in knowledge and 
to help inform a future Habitat Conservation Plan for the area we created the Hauaina 
Restoration Project at Pu‘u Wa‘awa‘a Forest Reserve in 2010. Using volunteer help from 
partner agencies, community groups, local schools, universities, and non-profits we 
transformed an alien-dominated landscape of fountain grass, lantana, and silver oak into 
a native-dominated community with a diverse assemblage of 31 different native 
Hawaiian plant species across six acres. Here we present lessons learned from five 
years of planting and monitoring for survival, growth, and reproduction, as well as 
outcomes of community participation and how collaboration has contributed to the 
success of this project. We will also discuss barriers to successful restoration in this 50-
acre conservation area including threats to rare species and how those threats may be 
mitigated. Finally, we will use this project as a springboard for discussing how to design 
successful restoration projects for Hawai'i's species and ecosystems. 

2-22 Can We Predict Outplanting Success of Threatened and Endangered Plant 
Species in Hawaiian Dryland Systems? 

Susan Cordell1, Erin Questad2, Jim Kellner4, Greg Asner3, Sam Brooks1, Amanda 
Uowolo1, Kealoha Kinney4, Elliott Parsons5 
1USDA Forest Service, Hilo, HI, USA, 2Cal-Poly Pomona, Pomona, CA, USA, 3Carnegie 
Institution, CA, USA, 4Brown University, RI, USA, 5DOFAW, Hilo, HI, USA 

Approximately 50% of federally listed threatened, at-risk endangered plant species 
(TER-S) in the US occur in Hawai‘i, and 25% of these species are found in dry forest or 
shrubland ecosystems, making TER-S conservation and restoration in Hawaiian 
drylands critical to the mission of land management agencies and to global biodiversity 
initiatives. Outplanting programs for TER-S recovery in Hawaiian and other 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. 
We have proposed that identifying sites that minimize water stress and thereby enhance 
plant growth, performance, and survival will significantly improve the recovery of TER-S. 
We have developed topographic models using elevation measurements from airborne 
light detecting and ranging (LiDAR) that accurately predict habitat suitability for existing 
TER-S at the Pohakuloa Training Area (PTA) in Hawai‘i. Employing topographic models 
of habitat suitability to guide restoration efforts using a digital terrain model (DTM) with 
high spatial resolution (< 2m) can define areas of suitable topography for plant 
restoration by scoring the landscape for the presence of criteria associated with 
evaporative water stress. We are using this spatially derived habitat suitability model to 
test the survival, growth, and performance of over 5000 outplants at Pu'u Wa'awa'a 
(PWW) and PTA of 12 TER-S plant species. Planting was completed in November of 
2014 at both locations and data is now being collected on a range of environmental 
parameters and the survival, growth, physiology/stress, reproduction, and recruitment of 
the outplants. 

2-23 NOAA Land Cover Data: Applications and Partnerships 

Ross Winans 
NOAA Office for Coastal Management- Pacific Islands, Honolulu, HI, USA 

Through its Coastal Change Analysis Program (C-CAP), The National Oceanic and 
Atmospheric Administration's Office for Coastal Management produces high resolution 
land cover and land change information on a five-year update cycle. The latest update, 



representing the year 2010, was recently released for the State of Hawai‘i. These high-
resolution land cover maps are designed to provide an inventory of essential habitats 
and monitor changes to habitats over time. Although C-CAP was primarily designed with 
habitat inventory and monitoring in mind, various partners and organizations have 
creatively employed C-CAP data on a number of diverse projects. Examples of projects 
include detailed forest mapping in Guam, modeling watershed sediment yields in Lana'i, 
visualizing climate change impacts in the Northern Mariana Islands, and estimating 
community-level exposure to coastal hazards across the State of Hawai'i. 

2-24 Integrating Structure-from-Motion Photogrammetry with Geospatial Software 
as an Innovative Technique for Quantifying 3-Dimensional Ecological 
Characteristics of Hawaiian Coral Reefs 

John Burns1,2, Ruth Gates2,1, Misaki Takabayashi3, Donna Delparte4 
1University of Hawai‘i at Mānoa, Honolulu, HI, USA, 2Hawai‘i Institute of Marine Biology, 
Kāne‘ohe, HI, USA, 3University of Hawai‘i at Hilo, Hilo, HI, USA, 4Idaho State University, 
Pocatello, ID, USA 

The structural complexity of reefs plays a major role in the biodiversity, productivity, and 
overall functionality of coral reef ecosystems. However, the complexity of coral reefs 
cannot be adequately quantified with conventional metrics that only assess 2-
dimensional properties. A 3-dimensional (3D) approach more realistically characterizes 
coral reef structure in the context of topography and rugosity of habitat, as well as 
estimates of live coral tissue. Structure-from-Motion (SfM) is an emerging low-cost 
photogrammetric method for high-resolution 3D topographic reconstruction. This study 
utilized SfM photogrammetry techniques to create 3D mesh models for Hawaiian coral 
reef environments. The orthophotos and digital elevation models generated from the SfM 
process were imported into geospatial analysis software in order to quantify several 
metrics pertaining to 3D complexity that are known to affect ecosystem biodiversity and 
productivity. The 3D structural properties of the reconstructed reefs were statistically 
analyzed to determine how each coral species and abiotic feature contributes to the 
structural complexity of the benthic environment. The SfM reconstruction techniques 
described in this paper can be utilized for an array of research purposes to improve our 
understanding of how changes in coral composition affect habitat structure and 
ecological processes in coral reef ecosystems. 

2-25 Contemporary Human Impacts on Coral Reef Fishes Across Traditional 
Management Boundaries in Hawai‘i 

Mary Donovan1, Alan Friedlander1, Kostantinos Stamoulis1, Ivor Williams2, Eric Brown3, 
Eric Conklin4, Edward DeMartini2, Ku‘ulei Rodgers5, William Walsh6 
1University of Hawai‘i at Mānoa, Fisheries Ecology Research Lab, Honolulu, HI, USA, 
2NOAA Pacific Island Fisheries Science Center, Honolulu, HI, USA, 3US National Park 
Service, Kalaupapa, HI, USA, 4The Nature Conservancy of Hawai‘i, Honolulu, HI, USA, 
5University of Hawai‘i at Mānoa, Hawai‘i Institute of Marine Biology, Kāne‘ohe, HI, USA, 
6State of Hawai‘i, Division of Aquatic Resources, Kona, HI, USA 

Large declines in coral reef fisheries resources in Hawai‘i has raised concerns over 
sustainability, yet a clear picture of the resources at a scale commensurate with 
management is needed. In order to help address this issue, for the first time, we have 
synthesized data on fish assemblages throughout the entire Hawaiian Archipelago, 
allowing us to answer spatially explicit questions about the structure and function of 
nearshore ecosystems. With this robust data set, we have developed a biogeographic 



framework to examine anthropogenic factors that influence patterns of reef fish 
assemblages in the context of oceanographic forcing and habitat variability. The 
traditional Hawaiian district or moku was used as a unit of spatial stratification for 
comparisons within the MHI, providing a context for examining spatial patterns at a scale 
useful for management. Biomass of resource species was negatively correlated with 
human population pressure among moku, with extremely low biomass in areas with high 
human population, while a number of remote areas with low human population had high 
standing stock of resource fishes. Additional locations were found to have lower than 
expected biomass based on physical factors alone, highlighting the importance of 
considering natural heterogeneity in the context of human-induced variation. Collectively, 
these results show strong gradients of human population pressure and natural forcing 
that occur across the archipelago. 

2-26 Mapping Ecosystem Goods and Services to Inform Coral Reef Ecosystem-
Based Managment in Maui Nui, Hawaiʻi 

Jade Delevaux1, Kostantinos Stamoulis1, Mary Donovan1, Alan Friedlander1,2, Yee 
Susan3, Crow Susan1, Jack Kittinger4, Anders Knudby5, Greg Guannel6, Kirsten Oleson1 
1University of Hawai‘i at Mānoa, Honolulu, USA, 2Pristine Seas Project - National 
Geographic Society, Washington, USA, 3US EPA Gulf Ecology Division, Gulf Breeze, 
USA, 4Conservation International Hawai‘i, Honolulu, USA, 5Simon Fraser University, 
Burnaby, USA, 6The Nature Conservancy, Miami, USA 

Human activities and climate change threaten coral reefs worldwide and jeopardize the 
benefits reefs provide to society. Understanding the distribution and linkages between 
seascape properties, ecosystem service providers, and the ecosystem goods and 
services they supply could ensure more holistic, cost-effective, and equitable 
management of these resources. We used spatially predictive modeling techniques to 
map ecological properties and paired these with ecological production functions to derive 
patterns of ecosystem services delivery around Maui Nui. Preliminary results have 
identified the ecosystem service providers that make up three important reef services: 
reef health, seafood supply, and bio-cultural resources. These range from ecological 
metrics, such as fish richness or standing resource fish biomass, to biomass of specific 
species that are sources of food and culturally important in the region. Maps revealed 
ecosystem service hotspots concentrated around the North and South shores of 
Moloka‘i and East Maui. Our results can inform a shift towards spatial planning and 
ecosystem-based management of reefs by identifying areas to focus management, and 
locations where potential conflicts may arise. Next steps will link this work to a dynamic 
ecological coral reef model to enable simulations of land and marine management 
scenarios. Visualization of reef services trade-offs can bridge gaps between 
management and resource users as well as improve community buy-in, resulting in 
better compliance. 

2-27 Crowdsourcing Conservation: TNC’s Online Campaign Mobilized 10,000 
Armchair Conservationists to Search for Invasive Weeds in Images of Hawaiian 
Forests 

Stephanie Tom, Theresa Menard, Jason Sumiye, Evelyn Wight 
The Nature Conservancy, Honolulu, Hawai‘i, USA 

The Nature Conservancy hosted the “Hawai‘i Challenge” campaign on TomNod, a 
crowdsourcing website for imagery analysis run by DigitalGlobe.  More than 10,000 
volunteers worldwide helped identify weeds in Kauai’s native forests – on their own time 



and on their own computers, no special skills needed.  Utilizing high-resolution aerial 
photographs from Resource Mapping Hawai‘i, participants could locate a suspect weed, 
choose the weed from a menu and click on the map to identify it.  In just three months, 
this campaign generated spatial locations of 11,000 Australian Tree Ferns and 500 
African Tulip Trees threatening Kauai’s watershed. Achieving both conservation and 
outreach goals, this campaign successfully farmed out to the masses tedious 
conservation analysis usually done by a couple individuals.  With social media and 
traditional media picking up the story, the campaign served as a successful outreach tool 
to raise awareness of the threat of invasive species to Hawaiian forests, generating over 
2.7 million page views and 1.9 million clicks tagging suspected weeds. Efficacy results 
will be presented.  This innovative collaboration between the Conservancy and 
DigitalGlobe brought crowdsourcing to conservation. 

2-28 Classification and Inventory of Estuaries in the Main Hawaiian Islands 
Regarded as Juvenile Sport Fish Habitat 

Kimberly Peyton1, Troy Sakihara2, Eko Lapp1 
1DLNR Division of Aquatic Resources, Honolulu, Hawai‘i, USA, 2DLNR Division of 
Aquatic Resources, Hilo, Hawai‘i, USA 

Ecological links between juvenile fish habitat in estuaries and fisheries productivity have 
focused primarily on continental estuaries. In contrast, insular estuaries, such as those in 
the Hawaiian Islands, are relatively understudied despite the likelihood that they too play 
a similar role in coastal fisheries productivity. To improve our understanding of the role 
Hawaiian estuaries as juvenile habitat for fishes we are conducting an archipelago-wide 
assessment of estuaries that serve this important ecological function. Among the data 
gaps we identified in the Hawaiian Islands is the lack of a comprehensive inventory of 
confluences where freshwater and marine systems mix. Additionally, while multiple 
estuarine classification schemes have been previously used for a few of the larger 
estuaries in the islands, a single, comprehensive estuarine classification system 
pertinent to the diversity of our insular estuaries is also needed. To address these gaps 
we are compiling historical information, past efforts to inventory Hawaiian estuaries, 
Google Earth searches to identify smaller confluences previously overlooked and field 
surveys of both recognized and lesser-known estuaries. Along with producing a 
geodatabase of Hawaiian estuaries, we are evaluating relevant estuarine classification 
approaches to arrive at a single system that is practical for Hawaii's estuaries. 

2-29 Investigations of Hawaiian Estuaries as Juvenile Fish Habitat:  Species 
Assemblages, Distributions, and Abundances within the Major Hawaiian Islands 

Troy Shimoda1, Kimberly Peyton2, Skippy Hau3, Troy Sakihara1 
1Hawai‘i Division of Aquatic Resources, Hilo, HI, USA, 2Hawai‘i Division of Aquatic 
Resources, Honolulu, HI, USA, 3Hawai‘i Division of Aquatic Resources, Wailuku, HI, 
USA 

World-wide, estuaries are widely recognized as important juvenile sport fish 
habitat.  Unfortunately estuaries are among the most invaded habitats globally due to 
anthropogenic disturbances such as urbanization, industrial development, and 
harbors.  Hawaiian estuaries play significant roles in coastal fish productivity while 
hosting an unknown number of exotic species.  The objective of this research is to 
compare juvenile fish species assemblages, distributions, and abundances of both sport 
fishes and invasive fishes sampled from estuaries across a range of abiotic and biotic 
variables.  Sampling occurred in selected estuaries on the four major Hawaiian Islands: 



Kauaʻi, Oʻahu, Maui, and Hawaiʻi Island.  Using cast nets, fish were randomly sampled 
from the shoreline subsequently identified, measured, and released.  Physical chemical 
water quality parameters (temperature, salinity, conductivity, dissolved oxygen, pH, and 
turbidity) and habitat characteristics were also documented at each station 
sampled.  Results reveal that highly urbanized areas have a positive relationship with 
introduced species abundances, while less developed sites have a positive relationship 
with juvenile sport fish.  Also, salinity and habitat conditions associated with decreased 
fresh water discharge have shown positive relationships in the relative abundances of 
introduced species and negative ones with juvenile sports fish.  These findings show that 
freshwater discharge into estuaries is essential to providing suitable native fish habitats 
and improved recruitment of juvenile fishes.  Future work should address how introduced 
species impact the many functional roles of Hawaiian estuaries, especially as juvenile 
sport fish habitat. 

2-30 Para Grass Brachiaria mutica Reinvades a Hilo Estuary with Disparate Effects 
on Juveniles of Two Mullet Species 

Troy Sakihara, Kimberly Peyton, Troy Shimoda, Lance Nishiura, Tim Shindo 
Division of Aquatic Resources, Hilo, USA 

Invasive grasses are a common issue throughout the tropics, but their impacts on 
estuarine habitats and biota are poorly understood. In Hawai‘i, many lowland and 
aquatic habitats are invaded by para grass Brachiaria mutica (Forssk.). Recently, para 
grass reinvaded key habitat for native striped mullet Mugil cephalus in an estuary in Hilo, 
Hawai‘i. This reinvasion of para grass expanded to cover 45% of the surveyed estuarine 
coastline from April 2013-April 2014. Rooted canopies, floating canopies and drifting 
mats of para grass occupy shallow habitats that juvenile mullets prefer. We compared 
catch-per-unit-effort (CPUE) of juvenile striped mullet and non-native kanda mullet 
Moolgarda engeli to measure impacts of para grass on juvenile mullet habitat. We found 
an interactive effect between pre- and post-invasion of para grass and sampling 
locations on CPUE of juvenile striped mullet, whereas no measurable effects were found 
on CPUE of juvenile kanda mullet. These findings are among the first in tropical 
estuaries to demonstrate negative effects by an invasive grass on an imporant fishery 
species while having no discernable effect on a closely related invasive species. Here 
we highlight unanticipated biological and socio-economic impacts that can occur with 
small-scale aquatic grass invasions. 

2-31 Use of Bivalves for Water Quality Mitigation and Habitat Restoration in 
Hawai’i 

Maria Haws1, Forrest Peterson1, Kekai Edens1, Jonathan Marusek1, Stephan Classen1, 
David Nisbet3, Provan Crump2 
1University of Hawai‘i at Hilo, Hilo, HI, USA, 2Hawaiian Shellfish LLC, Keeau, HI, USA, 
3Goosepoint Oyster Co., Bay Center, WA, USA 

The value of bivalve mollusc for providing a variety of ecological services is well known. 
Considerable investment has been made on a global basis for using bivalve culture and 
restoration as tools for water quality improvement and restoration of native species and 
benthic habitat. Hawai‘i now has a small bivalve culture industry under development and 
initial efforts are being made towards a more ample use of bivalves to address 
environmental and conservation issues. Hawai‘i has over three hundred impaired water 
bodies with organic nutrients and sedimentation being amongst the top reasons for the 
impairment.  Hilo Bay is representative of coastal waters suffering from these issues. 



Trials with Pacific Oysters (Crassostrea gigas) and a native oyster species (Dendostrea 
sanvicensis) in Hilo Bay have demonstrated that survival and growth rates are high, thus 
indicating these species and perhaps others can be used for purposes other than 
commercial culture. Engineering difficulties have presented more problems than 
aquaculture issues in open waters. We will present a description of the effort and data 
on growth and survival, as well as the engineering challenges. Issues of scalability and 
applicability to Hawaiian fishponds will also be discussed. 

CONCURRENT SESSION 3: TUESDAY, AUGUST 4 

3-1 Ka Ulu O Kākou: Growing Together to Expand Community Partnerships in 
West Hawai‘i 

Lani Watson1, Sierra Tobiason2, Chad Wiggins3 
1National Oceanic and Atmospheric Administration, Honolulu, HI, USA, 2University of 
Hawai'i Sea Grant College Program and Department of Land and Natural Resources, 
Division of Aquatic Resources, Honolulu, HI, USA, 3The Nature Conservancy, Kamuela, 
HI, USA 

There are many exciting partnerships focused on community-based co-management 
and research to sustain healthy coastal and marine ecosystems in West Hawai‘i (Hawai'i 
Island). In this forum, we will focus on common objectives across these partnerships, 
such as restoring fishponds, reefs and local fisheries; reducing sediment and polluted 
runoff; addressing local climate change impacts; engaging communities; and providing 
science and traditional knowledge to inform local management. This forum will bring 
together members of many of those partnerships, including community leaders from Hui 
Aloha Kīholo, the Ka‘ūpūlehu Marine Life Advisory Committee, Puakō Community 
Association, Kailapa Community Association, Kamaʻāina United to Protect the ʻāina, 
Ho'okena and Pa'a Pono Miloli'i to share lessons learned from their efforts to restore the 
coastal resources on which their lives and livelihoods depend. The forum will begin with 
a short opening highlighting partnerships across West Hawaiʻi. We will then break into 
smaller groups where community members will discuss their efforts and share 
successes and challenges. Participant discussion will focus on sharing information to 
achieve common objectives, and supporting each other's management and outreach 
efforts in West Hawai‘i and how that relates to the rest of the Pacific Islands.  We invite 
anyone who is interested or already working in community-based co-management to join 
us in sharing all of the great work we are doing together to manage coastal resources in 
West Hawaiʻi. 

3-2 Nāhululeihiwaikuipapa: Emerging Professionals Collaborative Skills 
Developent Workshop 

Ulu Ching 
University of Hawai‘i at Hilo, Hilo, Hawai‘i, USA 

What does collaboration look like?  What are the specific skills behind it?  In an effort to 
support the next generation of conservationists, resource managers, and environmental 
educators to think, act, and work collaboratively this workshop will bring together 
emerging and veteran professionals for a reflective collaborative skills assessment 
activity and interactive discussion. Peter Adler of the Accord Network 3.0 will present on 
the power of collaboration and support small group discussions on collaborative skills 
and strategies.  Small groups consisting of emerging and veteran professionals from 
across many conservation sectors will examine a case study focused on effectiveness of 



collaboration in achieving desired outcomes. The workshop will conclude with a self-
assessment of collaborative skills and styles to identify individual strengths and areas for 
improvement. Through this workshop, we offer the chance for members of both the 
emerging and veteran professionals audience to learn and reflect on collaborative skills 
in their personal and professional lives in order to contribute to the advancement of 
conservation in Hawai‘i and the Pacific. 

3-3 Double Threats: Seedling Tolerance of Simultaneous Herbivory and Drought in 
Native Hawaiian Dryland Plants 

Kasey Barton1, Aaron Shiels2 
1University of Hawai‘i, Honolulu, HI, USA, 2USDA National Wildlife Research Center, 
Hilo, HI, USA 

The persistence of native Hawaiian plant populations depends on seedling recruitment, 
which is severely threatened by invasive herbivores and increasingly severe and 
frequent droughts. Because herbivory and drought have not been examined 
simultaneously, it is feasible that their joint effect has been underestimated due to 
unappreciated interactions between them. We conducted a greenhouse experiment to 
examine the separate and combined effects of simulated herbivory and drought on 
seedling survival and growth in 11 species native to Hawaiian dry forests and coastal 
communities, where climate projections indicate particularly severe droughts under 
future climate change, including Acacia koa, Sophora chrysophylla, Metrosideros 
polymorpha, Dodonaea viscosa, Nestegis sandwicensis, Myrsine lessertiana, Bidens 
torta, Argemone glauca, Jacquemontia sandwicense, and Capparis sandwichiana. 
Drought was simulated either as a persistent decrease in water (70% field capacity) or 
as a pulse of no water for 28 days, and was compared to control plants watered to 100% 
field capacity daily. Herbivory was simulated by removing the top half of the shoot and 
applying jasmonic acid to activate the induced defense response. Considerable variation 
was detected among species in seedling responses to drought and herbivory, ranging 
from those demonstrating very high tolerance (e.g. Acacia koa) to those demonstrating 
very low tolerance (e.g. Myrsine lessertiana). Plasticity in growth allocation above- vs. 
below-ground emerged as a key trait mediating tolerance to herbivory and drought. This 
research can improve predictions about future population stability in the face of invasive 
herbivory and drought and can be used to improve management of native seedling 
recruitment. 

3-4 The Variability in Taxa, Distribution, and Abundance of Invasive and Native 
Species for Three Consecutive Years on Maunakea 

Jessica Kirkpatrick1, Fritz Klasner1, Jesse Eiben2,3 
1Office of Mauna Kea Management, Hilo, HI, USA, 2UH Hilo, College of Agriculture, 
Forestry, & Natural Resource Management, Hilo, HI, USA, 3UH Mānoa Insect Museum, 
Honolulu, HI, USA 

The Office of Mauna Kea Management (OMKM) monitors vegetation and invertebrates 
for both invasive and native species on University of Hawai’i managed lands on 
Maunakea.  We use a variety of trap types and methods with goals of detecting new 
species and monitoring the status (primarily distribution) of existing species.   Monitoring 
results in the last 2 years (2013, 2014) show extreme variability in observed arthropod 
taxa, distribution, and abundance, and display seasonal fluctuations in vegetation. 
Arthropods were monitored using baited pitfall, unbaited pitfall, yellow pan, PBJS sticks, 
and sticky traps.  Native species were recored and released unless dead, and non-



native species were collected.  Vegetation data was collected at all arthropod monitoring 
locations and through incipent weed pulls reported by the Maunakea Rangers.  All non-
native vegetation above ~11,500 feet was recorded, pulled, and disposed of.  Native 
vegetation found within 5 meters of arthropod monitoring locations were recorded. 
Percent abundance of native arthropod individuals collected from annual surveys 
decreased from 90% in 2013 to 1% in 2014.  The percent decrease in nativity coorelates 
with Wēkiu bug (Nysius wekiuicola) abundances between summer 2013 and 2014 that 
decreased 100 fold with corresponding decreases in observed distribution.  Vegetation 
frequencies at high elevations have also increased and display seasonal fluctuations in 
both years. Our findings contribute to the idea that populations of both native and 
invasive species are not stagnant (change through time spatially and quantitatively) and 
inconsistencies in climate and weather are a likely a driving force in the variabilities and 
fluctuations. 

3-5 Assess Projected Climate Change Effects on Vegetation Management 
Strategies Within Hawaiʻi Volcanoes National Park 

Richard J. Camp1, Kevin W. Brinck1, Paul Berkowitz1, James D. Jacobi2, Rhonda Loh3 
1Hawai‘i Cooperative Studies Unit, University of Hawai‘i at Hilo, Hawai‘i Volcanoes 
National Park, HI, USA, 2U.S. Geological Survey, Pacific Island Ecosystems Research 
Center, Hawai‘i Volcanoes National Park, HI, USA, 3Hawai‘i Volcanoes National Park, 
Resources Management Division, Hawai‘i Volcanoes National Park, HI, USA 

Resource managers at Hawai’i Volcanoes National Park (HAVO) require information on 
how climate change may shift plant distributions and those parameters that control plant 
growth and fitness. Of particular concern is whether species associated with mesic 
habitats will be able to migrate across the HAVO landscape. Current management within 
HAVO is focused in Special Ecological Areas (SEAs), which are configured to protect 
representative habitat types by controlling the most incipient invasive plant species and 
implementing recovery efforts for rare species. As climate change progresses, SEAs will 
need to be reconfigured and managed to provide maximum protection for important plant 
species, including federally listed and cultural keystone species. This project combines 
recent climate modeling over the state of Hawai’i with existing models of plant species 
distribution to forecast suitable habitat ranges in the future. We produced probabilistic 
surface maps of acceptable habitat for thirty-eight species, both native and non-native, 
that have been identified as important for management of park resources. We will 
present distribution maps for select species representing a variety of climate responses 
and illustrate how this information can be used to guide future SEA locations, direct rare 
species recovery actions for plants and wildlife, and prioritize invasive species 
management. 

3-6 Forest Structure and Composition on Hawai‘i Experimental Tropical Forests 

Robert Pattison, Lori Tango, Andrew Gray 
USFS Pacific Northwest Research Station Forest Inventory and Analysis, Portland, OR, 
USA 

The US Forest Service's Forest Inventory and Analysis (FIA) Program of the Pacific 
Northwest (PNW) Research Station in conjunction with a local field crew employed by 
the Research Corporation of the University of Hawai'i, and assistance from the Institute 
for Pacific Islands Forestry, collected and summarized data from an intensified sample of 
103 permanent field plots in Laupahoehoe and Pu'u Wa'awa'a Experimental Tropical 
Forest (HETF) units and the Nature Conservancy's Kona Hema reserve on Hawai'i 



Island. These plots used the standard FIA plot design but included a number of 
additional measurements that were designed to address forest health issues specific to 
Hawai'i's forests. Preliminary analysis of these field plots provides important insights into 
the structure and composition of the forests including tree damages, regeneration 
(seedling recruitment), understory composition, and the presence of invasive species. 
Results of this preliminary analysis will be presented. Highlights include key differences 
in the extent of ungulate damage across plots in these different forests. Data from these 
plots are available from the PNW-FIA program. 

3-7 Assessment of Understory Light in Hawaiian Lowland Wet Forests Across a 
Species-Dominance Gradient 

Jodie Rosam1, Rebecca Ostertag1, Jonathan Price1, Susan Cordell2, Laura Warman2 
1University of Hawai‘i at Hilo, Hilo, Hawai‘i, USA, 2USDA Forest Service, Institute of 
Pacific Islands Forestry, Hilo, Hawai‘i, USA  

One of the greatest impacts of invasive species on native seedling regeneration is a 
reduction in understory light. While percent light transmittance has been quantified in 
some Hawaiian lowland wet forests (HLWF), no information exists on how the spatial 
distribution of understory light varies relative species invasion, or if patterns of seedling 
regeneration and light are linked. We measured the red-to-far-red ratio (R:FR) of light to 
assess light quality across three forest types: native-dominated, partially-invaded, and 
strawberry guava-(Psidium cattleianum) dominated. Our questions were threefold: (1) 
how do spatial patterns of understory light in HLWF vary relative to invasion? (2) Are 
there differences in light quality moving vertically from the ground? (3) Are patterns of 
seedling regeneration and patterns of understory light related? Native-dominated forests 
had significantly greater light quality than partially-invaded forests and P. cattleianum-
dominated forests. In partially-invaded forests, light quality at 30-50cm height was similar 
to that at ground level in native forests, indicating that seedling regeneration at ground 
level may be hampered by low-lying non-native vegetation. Our seedling census 
revealed that regardless of origin (native or non), most seedlings tended to favor mid 
light quality ranges (R:FR of 0.40-0.71) - ranges commonly found in native-dominated 
and partially invaded forests. It is likely that invasive understory vegetation is contributing 
to the decline in native seedling regeneration, and while a greater understanding of the 
conditions required for native seedling success is warranted, selective removal of this 
vegetation could be a useful management technique for Hawaii’s lowland wet forests. 

3-8 Control of Invasive Kahili Ginger in Hawai‘i Volcanoes National Park 

David Benitez, Rhonda Loh 
National Park Service, Hawai‘i Volcanoes National Park, Division of Natural Resources 
Management, Hawai‘i Volcanoes, HI, USA 

Kahili ginger ranks among the world’s most disruptive invasive species, and a top 
management concern in Hawai‘i Volcanoes National Park. Notoriously capable of 
forming dense monotypic stands, preventing native forest regeneration, and altering 
ecosystem function, an estimated 3,000 ha of forests are infested throughout the park. 
Control efforts initiated in the 1980’s have reduced the abundance of Kahili ginger to 
remnant levels in key management units totaling 574 acres, but infestations in adjacent 
and more remote areas remain a threat to native ecosystems. Special NPS funding in 
2014 enabled intensification of control efforts to include an additional 452 acres, 
significantly expanding contiguous areas free of this aggressive weed. Monitoring data 
suggest natural forest recovery may follow removal; species richness, cover, and density 



of arborescent species in 8 monitoring plots increased significantly 5 years after control 
work, including a 50 fold increase in keysone species ‘Ohi‘a and Hapu’u in the 100m² 
plots. These plots will be re-monitored in 2015, nearly 17 years after initial removal, and 
results will be presented. Rare and uncommon species which may not naturally recover 
in the treatment areas will be augmented through direct seeding and outplanting 
following removal efforts. Key lessons learned from over 30 years of kahili ginger control 
will be presented, these include the importance of systematic invasive plant mapping, 
logistical challenges to control a widespread invader, successful strategies to engage a 
volunteer workforce, and strategies to build public understanding and appreciation of 
natural resources and the need for invasive species management. 

3-9 Decadal Shifts in the Plant Community of an East Maui Cloud Forest 
(WITHDRAWN) 

Rachel Brunner, Sara Hotchkiss 
University of Wisconsin-Madison, Madison, Wisconsin, USA 

Over recent decades, Hawai'i has experienced increased warming, drought, and 
decreased precipitation, trends that are expected to continue with global climate change. 
In 2013, I revisited 26 historic vegetation plots in the montane cloud forest of East Maui, 
initially surveyed in 1973, to identify temporal dynamics in plant community composition. 
In this work, I aimed to identify trends and relate them to hypotheses gained from 
modern vegetation-climate associations, paleorecords, and other observations of 
ungulate and earthworm disturbance impacts. 
Plots are arranged from forestline downslope along two transects, one wet and the other 
wetter. That steep precipitation and elevation gradient is the strongest driver of plant 
community composition in all years surveyed, but we also found temporal trends in plant 
community composition. Despite decreased moisture availability and predictions of loss, 
the sites near forestline actually gained trees, apparently driven by recruitment of ʻōhiʻa 
saplings into the canopy. Conversely, the lowest elevation sites do not appear to have 
significantly gained stems and the drier transect has lost cover. Exotic plants are rare in 
this area, but several individuals were found in 2013. We identified understory taxa that 
have significantly increased or decreased on each transect. The increasing taxa tend to 
be common and associated with disturbance. Decreasing taxa included rare 
angiosperms and were associated with wetter sites in 1973. Overall, trends in plant 
community differed by transect and elevation, indicating that climatic context may 
structure plant community response, even over short distances in native cloud forest. 

3-10 Planning for Kiwikiu Reintroduction: Habitat Restoration in Nakula Natural 
Area Reserve, Maui 

Hanna Mounce1, Christopher Warren1, Chris Farmer2, John Vetter3, Laura Berthold1, 
Peter Landon4, Scott Fretz4 
1Maui Forest Bird Recovery Project, Makawao, HI, USA, 2American Bird Conservancy, 
Volcano, HI, USA, 3DOFAW, Honolulu, HI, USA, 4DOFAW, Kahului, HI, USA 

Reintroduction to historical habitat on leeward Haleakalā, Maui, is crucial to the long-
term recovery of Kiwikiu (Maui Parrotbill; Pseudonestor xanthophrys). Nakula Natural 
Area Reserve has been identified as the area for this reintroduction. However, native 
habitat within the reserve is degraded and is expected to require significant restoration 
before it will be suitable to support a viable Kiwikiu population. Here we present results 
from an experimental restoration trial initiated in 2012 to identify the most efficient and 
effective method(s) of restoring forest in an approximate 170-ha section of Nakula. 



Vegetation plots were divided into four experimental factors relating to restoration 
techniques (seed scatter, outplanting, natural regeneration, and tree canopy), assigned 
treatments (herbicide, biomass removal, scarification), and monitored at 6-mo intervals. 
Two species (‘a‘ali‘i, koa) have exhibited >99% of the natural regeneration within the 
plots after 18-mo, and the combined treatments of herbicide and biomass removal 
increased the abundance of seedlings. Survival of native outplantings was high (92% 
across seven native species) after 12-mo, regardless of treatment. Survival was similarly 
high (88%) for outplantings under canopy trees. No species have regenerated in the 
seed scatter trials after 12-mo. In addition to these experimental plots, landscape-level 
planting has begun. We found high (86%) 12-mo survival for corridors that have been 
established to connect existing vegetation across the landscape. Many challenges lay 
ahead for both restoration efforts and reintroduction planning, including controlling 
weeds, seed sourcing, herbicide restrictions in a forested landscape, and applying our 
results to the larger Nakula-Kahikinui area. 

3-11 Watershed Restoration Activities and Marine Monitoring at Laolao Bay, 
Commonwealth of the Northern Mariana Islands 

Ryan Okano1, Peter Houk2, Timothy Lang3, John Iguel1, David Benavente1, Steven 
Johnson1, Jihan Buniag1, Frances Castro1 
1Bureau of Environmental and Coastal Quality, Saipan, Northern Mariana Islands, 
2University of Guam Marine Laboratory, Mangilao, Guam, 3TRL Architecture, Saipan, 
Northern Mariana Islands 

Laolao Bay is home to a diverse coral reef ecosystem and has been identified as a 
priority watershed by the environmental community of the Commonwealth of the 
Northern Mariana Islands (CNMI).  A major threat to Laolao's marine habitat is 
sedimentation from deforested lands and unpaved roads.  In an effort to reduce this 
threat CNMI's Bureau of Environmental and Coastal Quality has conducted a variety of 
restoration activities within Laolao's watershed which includes planting 2000 saplings to 
re-vegetate deforested lands, paving a steep access road, and paving six segments of 
the coastal road where intermittent streams cross.  In addition outreach and education 
campaigns have highlighted and augmented restoration activities.  To gauge the benefits 
of these activities CNMI's Marine Monitoring Team have developed a monitoring protocol 
which includes six coastal water quality sites, six reef flat biological sites, and six reef 
slope biological sites, in addition to two traditional long term Marine Monitoring sites 
within the bay.  An analysis of these data demonstrate that water quality has an 
influence on reef flat algal communities, while data suggest a relationship between algal 
and fish communities on the reef slope.  Thus, a focus will be placed upon the reef flat 
when assessing the benefits of Laolao Bay's watershed restoration activities. 

3-12 Protecting Our Waters: Designing Rain Gardens to Remove Nutrient and 
Sediment Pollution in Stormwater 

Amanda Cording 
University of Vermont, Burlington, Vermont, USA 

Green stormwater infrastructure (GSI) such as green roofs, bioretention cells (rain 
gardens), porous pavement, constructed wetlands and others are sweeping the 
environmental sector by storm as the most promising new ways to slow the growing list 
of impaired waters in the United States. While this new energy is bringing funding and 
interest to the field of water quality, the enthusiasm is coming up against direct barriers 
to implementation, including local bylaws, lack of knowledge and training among 



realtors, developers, municipal officials, landscape architects, engineers, contractors, 
builders and the public.  Colleges and Universities are also missing a great opportunity 
to tie into this new field by providing training which would enable students to start their 
own businesses or provide technical expertise for this burgeoning industry. 

This presentation provides an overview of the components of green infrastructure 
systems, with a focus on bioretention. Pollutant removal mechanisms are described and 
examples of design features, which help achieve those removal targets are 
provided.  Data from monitored bioretention systems (Cording et al 2015, In Preparation) 
are presented to help illustrate the effectiveness of these systems. Bioretention 
construction and installation examples are also provided, including common mistakes to 
avoid. 

3-13 Monitoring the Effectiveness of Erosion Control Features in Tier 1 Areas of 
Hakioawa Watershed on Kahoʻolawe, Hawai‘i 

Paul Higashino, Lyman Abbott, James Bruch, Lopaka White 
Kaho’olawe Island Reserve Commission, Wailuku HI, USA 

In 2013, the Kahoʻolawe Island Reserve Commission (KIRC) was awarded a third grant 
by The Department of Health, State of Hawai‘i Clean Water Branch (DOH 3) for a 
restoration project on the island of Kahoʻolawe.  The new project area is located on the 
northeast portion of the island of Kahoʻolawe in the Hakioawa watershed.  The project 
area is 44 hectares (108 acres), elevational range from 400m (1,312ft) and extending 
down to 200M (656ft).  Over 80 percent of the work area is barren hardpan.  To 
accomplish the work and goals, KIRC worked with community groups (hula halaus, 
school groups, Hawaiian cultural groups) to accumulate 12,000 volunteer hours.  To 
monitor progress, 8 vegetation transects were established to measure changes in 
vegetation cover, 20 erosion transects were establish to monitor soil erosion, 9 sediment 
collection tubes were deployed in 3 sites in the waters adjacent to the work area.  To 
decrease sediment run off, erosion control barriers (check dams, gabions, wattles and 
fascines) were created, and 20,000 native plants were planted.  The unique challenge in 
the DOH 3 work area was the plants were established in Tier I (surface cleared only) 
areas, with unexploded ordnance (UXO), therefore no intrusive activities (no 
digging) were allowed.  Rock mulching was a key component in the establishment of 
native plants and in the reduction of soil movement over the landscape. 

3-14 Application Development of a Decision Support Tool for Ecosystem 
Management - The Hamakua Watershed Decision Support Tool 

Heather Kimball1, Nicholas Povak2,3, Paul Hessburg3, Christian Giardina2, Keith 
Reynolds3, Chris Heider4, Ed Salminen4, Richard MacKenzie2, Brion Salter3 
1University of Hawai‘i, Hilo, USA, 2USDA Forest Service, Pacific Southwest Research 
Station, USA, 3USDA Forest Service, Pacific Northwest Research Station, USA, 
4Watershed Professionals Network, Oregon, USA 

Rapidly increasing natural resource degradation and the predicted effects of climate 
change highlight the need to proactively and adaptively manage our natural environment 
at the ecosystem level. However, to be effective, land managers must not only consider 
available scientific information but also the social, economic and cultural climate. 
Comprehensive and transparent decision-making is necessary to respond to the 
diversity of causes, impacts and possible solutions to ecosystem degradation within the 
context of the community. Decision Support Systems (DSS) have been widely used in a 



number of other fields including finance, manufacturing, agriculture and medicine to 
facilitate complex decision-making. DSS for ecosystem management have been 
developed to model ecosystem baseline conditions and provide planning alternatives. 
The Ecosystem Management Decision Support (EMDS) tool, in particular, is a DSS that 
has been used by the US Forest Service to model ecosystems and evaluate 
management options. The Hāmākua Watershed Decision Support Tool, developed using 
EMDS is currently in transition from model to a practical application. This presentation 
will cover the goals and challenges associated with ecosystem decision support 
technology transfer and the current progress on the Hāmākua Watershed DST including 
a demonstration of the web-based user interface. Application development and 
implementation of the Hamakua Watershed DST for adaptive management would 
represent a novel advancement in the use of a DSS for ecosystem management in 
Hawai'i. 

3-15 Glyphosate Herbicide Toxicity to Native Hawaiian Macroalgal and Seagrass 
Species 

Ronald Kittle, Karla McDermid 
University of Hawai‘i at Hilo, Hilo, Hawai‘i, USA 

Glyphosate-based herbicides are commonly used to combat weeds and unwanted 
grasses in many habitats in the Hawaiian Islands, including near freshwater, marine, and 
anchialine pond shorelines.  Glyphosate is reported to degrade within a few days of 
application, and to break down rapidly in soil, which suggests that it is safe for use near 
aquatic environments.  Five native macroalgal and seagrass species, and one 
introduced aquatic vascular plant found in coastal anchialine ponds or in the adjacent 
intertidal zone were exposed to freshly mixed and aged solutions of the glyphosate-
based herbicide AquaPro®.  Chlorophyll a absorbance, percent cell damage, and 
photosystem II (PSII) efficiency were measured after five to seven days of 
incubation.  Concentrations of the herbicide at the manufacturer’s lowest recommended 
concentration (3.6 g/L glyphosate) caused 50% or greater cell damage in all six species 
tested.  At lower herbicide concentrations (0.225 to 1.8 g/L), percent cell damage, 
chlorophyll a absorbance, and PSII efficiency differed significantly from the control (0 g/L 
herbicide).  Native macroalgae and seagrasses in marine and anchialine aquatic 
habitats may be negatively affected by use of glyphosate herbicides to control shoreline 
weeds. 

3-16 Re-Attachment and Transplantation of Native Hawaiian Macroalgae: A 
Potential Tool for Reef Management and Alien Algae Mitigation 

Cecile Walsh 
University of Hawai‘i at Hilo, Hilo, HI, USA 

Habitat restoration is an important component of ecosystem preservation projects. 
Forests have been re-seeded and wetlands re-planted, but rarely have similar actions 
been taken for marine benthic habitats. In the Hawaiian Islands, diversity and 
abundance of native macroalgae in reef communities have decreased due to alien 
species, overfishing, and nutrient pollution. Can reef macroalgal communities be 
restored? Little is known about the re-attachment capacity and transplant survivorship of 
native Hawaiian macroalgae. Twenty-two species of native seaweeds were tested for re-
attachment ability of fragments tied to hard substrata. Re-attachment success was 
recorded on two types of substrata, basalt and coral, for varying time intervals. Two 
species, Caulerpa lentillifera and Pterocladiella capillacea, were chosen for 



transplantation survival experiments. Complete and open cages were used for P. 
capillacea transplants to assess the effects of herbivory. Fifteen native Hawaiian 
macroalgal species demonstrated the capacity to re-attach successfully to substrata. 
Results showed that re-attachment capacity is different among species; substratum type 
does not significantly affect the re-attachment of algal thalli; and the algal species' 
weekly re-attachment success was different over a six-week period. The red algal 
species, P. capillacea, was successfully transplanted at a coastal site, and survived for 
three weeks. Herbivore exclusion did not have a significant effect on the percent cover of 
the transplanted seaweed. The successful re-attachment and transplanting methods 
presented in this study could be used as a reef restoration tool to replenish coastal 
Hawaiian algal biodiversity. 

3-17 Responses of Calcified Macroalgae in Hawai‘i to Variations in Aragonite 
Saturation: Implications for Community Structure and Function 

Kendra Hart 
University of Hawai‘i at Hilo, Hilo,HI, USA 

Rising carbon dioxide (CO2) levels in the atmosphere from anthropogenic carbon 
emissions have elevated oceanic CO2 concentrations through air-sea 
exchange.  Increased ocean CO2 levels decrease carbonate saturation states, including 
aragonite saturation states, and lower pH levels. These conditions identified as ocean 
acidification (OA), impair the ability of calcium carbonate-forming marine algae to calcify, 
and maintain physiological structures essential for growth, reproduction, and survival. In 
the Hawaiian Islands, most of the groundwater is extremely high in pCO2 with average 
concentrations around 3000 ppm.  Higher pCO2 resulting in reduced aragonite saturation 
states and lower pH levels, gives certain locations the potential to become sites for 
research on ocean acidification. I analyzed the response of calcified macroalgae to 
variations in aragonite saturation at selected study sites on Hawai‘i Island that differ 
naturally in pCO2.  Water quality parameters, and abundance of calcified vs. non-
calcified algal species were measured at study sites.  Three 
“aragonitophytes”:  Halimeda macroloba (Chlorophyta), Dichotomaria marginata 
(Rhodophyta), and Padina australis (Phaeophyta), were transplanted within and 
between sites with comparable depth, but differing pCO2 and aragonite saturation 
states.  Survival, growth, calcification, and photosynthetic activity were measured before 
and after transplantation.  Results suggest that OA has the potential to shift nearshore 
macroalgal community structure and reduce biodiversity. 
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4-1 Founding and Evolution of a National Park Service Cooperative Unit 

Bryan Harry 
retired from National Park Service, Honolulu, USA 

In 1970 alien ungulates were overwhelming Hawaii's parks. Parks failed to protect native 
biotia because no one knew how. UH excelled in taxonomy and ecology, but lacked the 
expertise to help. In 1973, NPS and UH joined forces, forming a new Cooperative 
National Park Resources Study Unit (CPSU) as a mutual venture to change this. Parks 
invested funds and made park landscapes available to UH as laboratories to test 
strategies to thwart alien invasives and restore native ecosystems. The CPSU 
succeeded beyond expectations. For example, UH/NPS found an efficient way to control 



goats, allowing protection of native Park ecosystems. However, the original unit didn't 
last. In 1990s a new Interior Secretary transferred NPS research functions, biologists 
and relevant funding (including CPSU) to the US Geologic Survey. Mainland NPS 
CPSUs didn't survive this transfer, but here in the islands the unit, now PCSU, survived 
and grew. A decade later, government solicitors decided that CPSUs had to be 
competitively awarded, leading to the Hawai‘i-Pacific Islands Cooperative Ecosystem 
Studies Unit HI-PCSU) formed in 2004. 

Without our CPSU-PCSU--HI-PCSU organizations our Pacific Parks would be managing 
natural biota without adequate knowledge and with staffs educated in ‘mainland' 
ecology.  Volcanoes and Haleakala Parks would be scenically beautiful--but with non-
native biota.  UH would lack the expansive experimental landscapes devoted to 
preserving native ecosystems.  Whatever we call ourselves-- It is vital to continue this 
cooperative venture.  Greater environmental challenges lie ahead. 

4-2 Forty Years of the Pacific Cooperative Studies Unit 

Clifford Smith 
University of Hawai‘i at Mānoa, Honolulu, HI, USA 

The CPSU/UH now PCSU/UH) was created in 1973 in response to National Park 
Service needs to comply with the National Environmental Protection and the 
Endangered Species Acts. In 1974 the first major project was an inventory of the 
biological resources Haleakala National Park Crater District. Two years later the 
Western Region Office, NPS, asked for the role to be expanded to include tasks such as 
feral ungulate management programs and more detailed work on endangered species. 
CPSU had been able to employ an array of different specialists and workers through 
RCUH. This ability was a mindset changer in that needed personnel could be rapidly 
hired outside conventional systems for both large and small management oriented 
research. In fact, this was the beginning of a whole new profession. PCSU alone now 
has 400 people employed in such activities. In the early 80s other state and federal 
agencies began to use the CPSU in a similar manner. More recently the Unit has taken 
on cultural resources programs as well. The technical report series served not only 
contractual obligations but as gray literature, an easily accessible historical record of the 
activities which are still used in long-term evaluation of management success or failure. 
Four books pertinent to Hawaiian natural resource management have also been 
published. The predecessor to the Hawai‘i Conservation Conference was first organized 
in 1976 at Hawai‘i Volcanoes National Park. 

4-3 PCSU's Role in Endangered Species Recovery 

Clifford Morden1, Sheila Conant2 
1Botany Dept, Univ Hawai‘i at Mānoa, Honolulu, Hawai‘i, USA, 2Biology Dept, Univ of 
Hawai‘i at Mānoa, Honolulu Hawai‘i, USA 

Since the Cooperative National Parks Studies Unit (CPSU) was founded in 1973 it has 
conducted numerous projects, many of which were what we might today call adaptive 
management, that is, management based on research, assessment of the management 
strategies, followed by additional research aimed at refining conservation actions. The 
initial phase of work included many surveys of large geographic areas to document 
distribution of both native and alien biota, including Endangered Species. Following the 
survey phase, many status assessments for specific Endangered plants and animals 
were completed, including basic life history, population size estimates, habitat 



assessments and development of strategies for research necessary to guide 
conservation actions. During the last two decades, a number of specific working groups 
were founded and their successful work continues today with funding coming from 
primarily from state and federal sources. Examples include the Plant Extinction 
Prevention Program, Maui Forest Bird Project, and Kaua’i Forest Bird Project. Although 
they are not comprised entirely of PCSU staff or supported entirely through PCSU 
funding, the various Watershed Partnerships/Alliances are staffed with many PCSU 
employees. The Department of the Army's Environmental group has grown from a few 
biologists to more than 60 biologists, field technicians and support staff who focus on the 
recovery of a array of critically endangered plants, snails and birds. Many of these PCSU 
projects have a large logistic component that includes a mix of research, fencing, plant 
propagation, rodent control, and outplanting. 

4-4 Bridging the Gaps in Island Conservation: Watershed Partnerships and 
Invasive Species Committees 

Teya Penniman1, Chris Brosius2 
1Maui Invasive Species Committee, Makwao, HI, USA, 2West Maui Mountains 
Watershed Partnership, Lahaina, USA 

The state’s eleven Watershed Partnerships (WPs) and five Invasive Species 
Committees (ISCs) offer distinct yet complementary models for protecting Hawaiʻi’s 
forests and natural areas. Until the early 1990s, few lands had fences to keep pigs, deer 
or goats out; invasive plants on adjacent properties re-infested cleared areas; backyard 
plantings spread unchecked into upland forests; early detection surveys outside 
managed lands were non-existent; and lack of public awareness limited access to 
private property. Conservation managers and biologists looked beyond agency 
jurisdictions and capacity to form WPs and ISCs on each island to address management 
gaps. These voluntary alliances of public and private organizations pool resources and 
tap partner expertise to set priorities and monitor progress. WP actions occur within 
boundaries defined by their memberships – large ranches and federal, state, local and 
private conservation lands covering more than 2.2 million acres. ISCs work island-wide, 
regardless of land ownership, in forests and backyards, on roadsides, and at nurseries 
and botanical gardens. WPs build fences, remove ungulates and weeds and restore 
native habitat, while ISCs tackle incipient plant, animal and invertebrate targets, 
including agricultural and quality-of-life pests. Both effect change through robust 
outreach programs. Collectively, the projects employ approximately 143 staff; combined 
annual budgets have exceeded $11.3 million. The Pacific Cooperative Studies Unit 
facilitates this critical work, helping put boots on the ground and spotters in the air. A 
strong University of Hawaiʻi connection links students and researchers to the WPs and 
ISCs and to conservation action across the Hawaiian Islands. 

4-5 PCSU: Aiding Public Awareness and Support for Conservation 

Christy Martin 
University of Hawai‘i at Mānoa, Honolulu, Hawai‘i, USA 

A lot has changed since the Pacific Cooperative Studies Unit's (PCSU) formation in 
1974. The initial impetus for creating PCSU was to link the research and technical 
expertise at the University of Hawaiʻi with resource managers at Hawaiʻi and Pacific 
National Parks, with the goal of making informed management decisions. Today, PCSU 
partners include a variety of Federal, State, County, and non-government organizations 
(NGOs) engaged in protecting cultural and natural resources on public and private lands 



across the Pacific. PCSU has also evolved into the role of gap-filler, helping agencies 
pool and utilize grant funds to expand their capacity, to work across jurisdictions and 
property lines, and to work on the highest priority conservation issues that otherwise 
may not be adequately addressed by existing agencies or NGOs. Through the years, 
PCSU project needs have also changed. Early projects through the 1970's and 1980's 
were largely biological inventories or population trend assessments, and had no focus 
on public outreach. Yet management decisions resulting from these studies, such the 
fencing of Hawaiʻi Volcanoes and Haleakala National Parks, control or removal of feral 
ungulates, native habitat protection on private lands, and even biocontrol for species like 
strawberry guava underscored a need to also provide public outreach capacity as a 
critical component of conservation. Today most PCSU position descriptions, from 
supervisors and program managers to field technicians, list "effective public outreach" as 
a core duty. This talk explores some pivotal points PCSU's outreach history, and some 
key outreach initiatives and accomplishments to date. 

4-6 The Future and PCSU 

David Duffy 
Pacific Cooperative Studies Unit, University of Hawai‘i, Honolulu, Hawai‘i, USA 

After four decades, PCSU has grown to a staff of 400 and a budget of over $15 million 
divided between UH, PICHTR and RCUH.  The university funds only one FTE and 
provides offices but no general fund support for the unit, which is supported entirely by 
its projects and partners. The unit has since its beginning focused on science-based 
management but it has at times been mistaken for a staffing and logistics service as it 
stepped in to help agencies during crises such as 9-11 or hiring freezes.  It works 
primarily through cooperative agreements and tries to facilitate bottom-up collaborative 
projects such as the Invasive Species Committees and Watershed Partnerships. It also 
has supported long-term efforts, such as with endangered species, where recovery may 
be measured in decades and maintaining institutional knowledge is critical. The future 
will likely be much like the past with the unit both surviving and thriving despite recurring 
uncertainties about funding.  Bureaucratic and regulatory demands from the university, 
state and federal government will continue to increase, putting pressure on PCSU to 
deal with them without increasing its administrative charges to partners. PCSU will seek 
to increase training opportunities so that young field workers can transition to leadership 
positions over time both within the unit and in private, state and federal agencies.  PCSU 
will also facilitate the use of Unmanned Aerial Vehicles or drones, which would reduce 
cost and risk compared to human flights and open new ways to monitor, manage and 
understand Hawaiian ecosystems. 

4-7 The Effective Conservation Concept and its Utility for Conservation in Hawai‘i 

Samuel Gon 
The Nature Conservancy of Hawaiʻi, Honolulu, HI, USA 

The Hawaiʻi Conservation Alliance (HCA) defines Effective Conservation as a 
combination of four key factors that together help ensure that conservation of native 
ecosystems and species results in the persistence and increased viability of the unique 
biological diversity of our islands. The four key factors, 1) Presence of viable or 
restorable conservation targets (species/ecosystems), 2) Protective designations that 
enable/mandate management actions, 3) Management to remove or mitigate key threats 
and stressors, and 4) Support and positive involvement of human stakeholders, together 
bring measurable effectiveness to our conservation efforts, and the first three can be 



readily conveyed geospatially. Gathering and wielding the data describing the four 
factors to facilitate improved conservation effort is the goal of the HCA's Effective 
Conservation Program (ECP). The utility of the ECP's approach is threefold: 1) we can 
comprehensively track our conservation progress island-wide and statewide, 2) identify 
gaps in distribution of conservation targets, protective designation, or management 
effort, and 3) focus our collective efforts more effectively through collaborative strategic 
planning. ECP allows HCA to collectively facilitate conservation efforts in Hawaiʻi, serves 
as an internal communication and assessment tool for our own coordination of effort, 
and can serve as a powerful external communication device to express to the public and 
decision-makers, a multiple-scale context for conservation. 

4-8 Hawai‘i Conservation Alliance's Effective Conservation Program Web Mapping 
Tool Tutorial 

Robert O'Conner 
NOAA NMFS, Honolulu, HI, USA 

The Hawai‘i Conservation Alliance's (HCA) Effective Conservation Program (ECP) has 
recently developed a Resource Web Mapping Tool. There will be a public map viewer 
accessible to anyone and a separate password protected map viewer that will be used 
by HCA for internal planning and analysis. The HCA Resource Manager Web Mapping 
Tool is a user-friendly, online database and data-sharing platform that allows users to 
provide and access resource data, analyze this information to assist with management 
planning and monitoring the health of our natural resources, and facilitate programmatic 
collaboration within the Hawai‘i conservation community. This session will introduce 
users to the online interface and provide a detailed tutorial on how to log in to the 
system, navigate through the maps, and integrate data from outside sources. No GIS 
experience is necessary and resource managers, scientists, and HCA partners are all 
encouraged to attend. 

4-9 HCA's Participatory Approach to Measuring Watershed Health and Effective 
Conservation 

Manuel Mejia, Samuel Ohu Gon 
The Nature Conservancy, Honolulu, HI, USA 

How do communities define effective conservation and the health of their ahupua’a, from 
reefs to watersheds?  HCA found out by consulting 11 communities across Hawai’i 
about which biological and sociocultural indicators would provide the most appropriate 
metrics.  Guided by these communities’ diverse insights, we will be field-testing 
measures of success in several communities willing to collect this information.  The key 
metrics identified to describe the health of their environment spanned biophysical and 
sociocultural indicators--from water quality, freshwater availability, food self-reliance, 
proportions of native to non-native plants, animals and habitat types.  Lessons learned 
on how to collect, socialize and communicate this interdisciplinary data with the 
community and the wider public will be shared. 

 

 



4-10 Application of the Hawai‘i Conservation Alliance’s Effective Conservation 
Program Database to Conservation Assessment and Planning in the Main 
Hawaiian Islands 

James D Jacobi 
U.S. Geological Survey - Pacific Island Ecosystems Research Center, Hawai‘i National 
Park, HI, USA 

A major component of the Hawai‘i Conservation Association’s (HCA) conservation 
strategy is the development and implementation of the Effective Conservation Program 
(ECP) – a geographic information system (GIS) based spatial framework that allows us 
to document the status and track change of many conservation metrics throughout the 
state including identifying important areas with conservation value and resources, 
protection designation, and management in both terrestrial and near-shore marine 
communities. The ECP database and related GIS can also be used as a planning tool to 
identify areas that need more conservation attention, such as protection designation, 
additional management, or further surveys. In this presentation the collaborative 
planning capability of the ECP database will be highlighted showing examples of how 
this information has been used to identify new conservation efforts that were proposed 
during an HCA ECP workshop held in March 2015. 

4-11 Saving Newell’s Shearwaters – 35 years of Rehabilitation and Release on 
Kauaʻi 

Tracy Anderson 
Kaua‘i Humane Society, Save Our Shearwaters program, Lihue, HI, USA  

The Save Our Shearwaters Program was initiated by the State in 1979 as a collection 
and release program for the thousands of threatened Newell’s Shearwaters Puffinus 
newelli that were grounded on the island during fledging season.  This phenomenon, 
known as ‘fall-out’, occurs when fledglings leave their burrows in the interior of the island 
at night and overfly the settled areas on their way out to sea.  They become attracted to 
artificial light sources, circle disorientated, and fall to the ground.  Grounded birds are 
easy prey for cats and dogs, or get run over by vehicles.  In a great example of citizen 
conservation, members of the public put the birds in special boxes at fire stations and 
other key community areas.  The Save Our Shearwaters program then collects the birds 
and takes them in for rehabilitation and release. The program also handles other 
endangered seabirds, such as Hawaiian Petrels Pterodroma sandwichensis and Band-
rumped Storm-Petrels Oceanodroma castro.  The program has greatly increased in size 
and specialization over the years as staff fine-tune the rehabilitation aspect of the 
program, using internationally recognized ‘best practices’ in wildlife rehabilitation.  This 
long-running data set also highlights the on-going plight of the Newell’s Shearwater in 
particular, showing the numbers of fallout fledglings have decreased dramatically from a 
high of 2236 in 1987 to only 152 in 2014 (mirroring the trend outlined in other 
indices).  This species’ dramatic decline stresses the continued importance of wildlife 
rehabilitation as a vital tool in the conservation of endangered seabirds on Kaua’i. 

4-12 Monitoring the Nocturnal Movements of Seabirds: A Comparison Between 
Standard Magnetron Radar and Observers Using Night Vision 

Marc Travers 
KESRP/PCSU, Hanapepe, USA 



Many seabirds make inland flights to breeding sites under the cover of darkness, making 
it difficult to monitor their numbers, flight routes, and flight heights. The role of observers 
in monitoring seabird movement patterns is widely considered to be ineffective 
compared to radar. On Kaua'i, we conducted three years of side-by-side comparisons of 
observers and magnetron radar capabilities for nocturnal endangered seabirds. 
Observers were significantly better than radar at detecting seabirds when they had a low 
above-ground flight height (AGH), although observers also had a height detection bias. 
Both methods missed seabirds but at different times related to variation in AGH of 
seabirds when flying inland or seaward. We used two orthogonal methods to show that 
observer and radar detection capabilities are equivalent when birds have an AGH of 
approximately 50 m. Above this height radar has a higher detection rate than observers, 
while below this height observers outperform radar at detecting seabirds. When seabird 
mean flights were low, radar missed between 31% to 59% of the seabird passages, 
while observers missed between 66% and 75% of all seabird passages when seabird 
flight heights were high. We also report a comparison of seabird flight heights between 
next generation ornithological radar (fully autonomous radar using simultaneous 
vertical/horizontal solid state technology) to that of observers. We discuss the 
implications of these results and how they pertain to monitoring protocols for avian 
collisions with man-made obstacles like communication towers and power lines. 

4-13 Constructing a Barrier Fence to Protect Hawaiian Petrels at Hawai‘i 
Volcanoes National Park 

Kathleen Misajon1, Jon Faford1, Charlotte Forbes Perry2, Darcy Hu1, Keola Medeiros1 
1National Park Service, Hawai‘i National Park, HI, USA, 2UH-Pacific Cooperative Studies 
Unit, Honolulu, HI, USA 

Remnant nesting colonies of endangered Hawaiian Petrels, or ‘Ua'u (Pterodroma 
sandwichensis), on Mauna Loa, Hawai'i Island, are primarily threatened by feral cats. At 
Hawai‘i Volcanoes National Park (HAVO), trapping has only had limited success 
protecting the known nests (~60), due to the challenges associated with accessing these 
high elevation (9000') remote subalpine sites. In some years, cats have killed multiple 
‘Ua'u over the protracted breeding season. To create a core area free from cat 
predation, the Natural Resources Management Division of HAVO, with support from 
multiple partners, is constructing a 5.5 mile barrier fence around the largest known ‘Ua'u 
colony on the island. We report here on key project design and management 
considerations. Several factors influenced our selection of a modified Australian fence 
design including cost, terrain, local weather, and evaluation of our pilot exclosure of the 
design built to protect Nēnē from cats and mongooses in the lowlands.  In order to 
minimize the threat of bird strike we are timing construction during the non-breeding 
season, adjusting the fence routing and using a variety of commercial diverters to 
increase visibility. To ensure fence crew health and safety throughout construction, 
weeklong fence camp trips alternate with less physically demanding work. Project 
planning began in 2009, and construction started in 2013. To date, primary challenges 
include perfecting the construction of key design elements on extremely rough and 
uneven substrates and scheduling delays due to weather, as all work requires helicopter 
support. When completed, the fence will encompass 640 acres of nesting habitat. 

 

 



4-14 Comparative Reproductive Biology of the Parrotfishes of Hawai‘i: Input for 
Management Regulations and Stock Assessment 

Edward E. DeMartini1,2, Kathrine G. Howard3 
1Hawai‘i Institute of Marine Biology, Kāne‘ohe, Hawai‘i, USA, 2NOAA Fisheries, 
Honolulu, Hawai‘i, USA, 3Alaska Department of Fish & Game, Anchorage, Alaska, USA 

Parrotfishes (Labridae, Scarinae) rank among the most economically important reef 
fishes in Hawai‘i and elsewhere throughout the tropical Pacific. Many of these 
protogynous (female-first, sex-changing) fishes are also major habitat engineers of great 
ecological significance. Yet few data exist on their reproductive dynamics or other vital 
rates (growth, mortality) in Hawai‘i or elsewhere. A single minimum body length (12 
inches fork length) for the take of parrotfish (uhu) is presently in effect in the State of 
Hawai‘i even though the multiple species contributing to the fishery have been 
acknowledged to likely differ in their fundamental life histories. For this reason we 
assembled comprehensive data on size-specific gonad weight, gonadal histology, and 
spawning seasonality, based on specimens collected during 2005-2007 (by KGH) and 
2012-2014 (by EED) on O‘ahu, and estimated median body sizes at sexual maturity and 
at sex change for the five major (of seven total) species of parrotfishes in the local 
fishery. Median sizes at maturity (from immature to adult female) differed greatly among 
the five major species, and sizes at sex change (from adult female to secondary male) 
were proportional to sizes at female maturity and estimated maximum body lengths of 
the respective species. Changes in minimum size regulations are suggested for the two 
largest, likely later-maturing species, along with further research into age, growth, and 
longevity. 

4-15 From Reef to Table: Social and Ecological Factors Affecting Coral Reef 
Fisheries, Artisanal Seafood Supply Chains, and Seafood Security 

John Kittinger1,2, Lida Teneva1, Haruko Koike3, Kostantinos Stamoulis3, Daniela 
Kittinger2, Kirsten Oleson4, Eric Conklin5, Mahana Gomes6, Bart Wilcox6, Alan 
Friedlander3,7 
1Conservation International-Hawai‘i, Honolulu, HI, USA, 2Center for Ocean Solutions, 
Stanford Unviersity, Stanford, CA, USA, 3Fisheries Ecology Research Lab, Department 
of Biology, University of Hawai‘i Mānoa, Honolulu, HI, USA, 4Department of Natural 
Resources and Environmental Management, University of Hawai‘i at Mānoa, Honolulu, 
HI, USA, 5The Nature Conservancy of Hawai‘i, Honolulu, HI, USA, 6Hui Aloha Kiholo, 
Kiholo Bay, HI, USA, 7Pristine Seas, National Geographic Society, Washington, DC, 
USA 

Ocean and coastal ecosystems provide critical fisheries, coastal protection, and cultural 
benefits to communities worldwide, but these services are diminishing due to local and 
global threats. In response, a diversity of place-based strategies that involve community 
beneficiaries in management have evolved. Here, we present a community-based 
approach to assess the social and ecological factors affecting resource sustainability, 
artisanal seafood supply chains and seafood security in a small-scale, coral reef fishery. 
Our results show that this small-scale fishery provides 7,353 kg yr-1 of seafood, equating 
to >30,000 meals produced from the fishery per year, with about 20% of these meals 
directed toward social and cultural events. The vast majority of the observed catch is 
used for subsistence purposes: 33.5% is given away, 58% is kept, and 8.5% is sold. Our 
spatial analysis displays the geographic location of communities that benefit from the 
fishery and we estimate the total annual economic value of the fishery as $78,432. This 
interdisciplinary effort documents the significant social, economic, and cultural values 



provided by this fishery, as well as important contributions to food security, with 
significant implications for conservation and management. 

4-16 Advances in Automated Image Analysis and the Potential Benefits to 
Fisheries Managers 

Matt Dunlap 
NOAA/NMFS Pacific Islands Regional Office, Sustainable Fisheries Division, Honolulu, 
HI, USA 

Fisheries managers require accurate, timely and detailed information on benthic habitat 
to make decisions on the management of fisheries in coral reef ecosystems.  A common 
way of collecting coral reef habitat data is for divers to take standardized photographs of 
the bottom, and to annotate the images manually at a later date.  Taking many benthic 
photoquadrats is fast and cheap, but the manual annotation to identify the organisms 
and substrates in each photo is very time-consuming and expensive.  Advances in 
machine vision and the creation of a centralized website for performing coral reef 
photoquadrat annotation (Coralnet.ucsd.edu) have made automation of the image 
analysis process possible.  A comparative study of the annotations made by coral reef 
experts and a machine vision algorithm indicates that automated image analysis can be 
as accurate as humans for many benthic labels, including corals and coral genera, and 
at a fraction of the time and cost.  Widespread adoption of Coralnet and automated 
image analysis has the potential to increase the availability and reliability of coral cover 
data because a computer can be taught by data from one expert, rather than requiring 
extensive training and calibrating of multiple human analysts.  These advances are 
timely, as fisheries managers have an increasing number of mandates to address with 
regards to coral reef habitat, including Essential Fish Habitat, Habitat Areas of Particular 
Concern, and the recently expanded number of coral species listed as threatened under 
the Endangered Species Act. 

4-17 Monitoring Herbivorous Reef Fish for Ecosystem Resilience and Management 
in the U.S. Pacific 

Adel Heenan1, Ivor Williams2 
1Joint Institute for Marine and Atmospheric Research - JIMAR University of Hawai‘i at 
Manoa, Honolulu, Hawai‘i, USA, 2Coral Reef Ecosystem Division, Pacific Islands 
Fisheries Science Center, National Marine Fisheries Service, NOAA, Honolulu, Hawai‘i, 
USA 

Demand and momentum gathers for the application of an ecosystem approach to 
fisheries management to coral reef systems. This necessitates the identification, 
effective measurement and monitoring of processes that confer ecosystem health and 
resilience. While herbivorous fish biomass and diversity are recognized as important to 
resilience, little is known about which herbivores may be more important than others in 
maintaining coral‐dominated states, and how important their impact is alongside other 

environmental and humans drivers of variability on reef systems. Here we will present 
results from an analysis that utilizes the NOAA Pacific Reef Assessment and Monitoring 
Program dataset that spans more than 40 U.S. affiliated islands and atolls, to investigate 
the relative importance of herbivorous fishes in mediating coral reef benthic composition. 
We use the gradient of human population densities within the Main Hawaiian Islands and 
the Northwest Hawaiian Islands to investigate what effect human activity has on 
herbivorous fishes. The findings will provide context for the consideration of targeted 



herbivorous fish management interventions to conserve coral reef ecosystem structure 
and function. 

4-18 Identifying, Quantifying, and Using Social and Economic Factors in Setting 
Annual Catch Limits for Hawaii's Federal Fisheries 

Christopher Hawkins 
Western Pacific Fishery Management Council, Honolulu, HI, USA 

Comprehensive ecosystem-based marine fisheries management depends upon 
understanding and integrating relevant biophysical and socioeconomic dimensions. 
While the field was built on a paradigm that emphasizes ecological and physical 
parameters, contemporary ecosystem management thinking recognizes the prominent 
role of people and their institutions. However, federal fisheries legislation (e.g., the 
Fishery Conservation and Management Act) rarely compels managers to use human 
dimensions data on par with other information. In 2011, the Western Pacific Fishery 
Management Council developed, and the U.S. Secretary of Commerce approved, a 
protocol to specify annual catch limits (ACL) for appropriate fisheries under the Council's 
jurisdiction. The Council's process requires decision-makers to quantify relevant social 
and economic fishery management factors and to use this analysis to specify ACLs. To 
our knowledge, this process is unique in federal fisheries management. This 
presentation will describe the history, context, current use of, and steps to improve the 
process of assessing and using socioeconomic data in federal fisheries management in 
the western Pacific. 

4-19 Assessment of Data-Poor Hawaiian Coral Reef Fish Populations Using Life 
History Parameters Obtained through a Stepwise Monte Carlo Simulation 
Approach 

Marc Nadon1,2, Jerald Ault3, Steve Smith3, Ivor Williams1, Gerard DiNardo1 
1NOAA, Honolulu, Hawai‘i, USA, 2JIMAR, Honolulu, Hawai‘i, USA, 3University of Miami, 
Miami, Florida, USA 

Coastal fisheries in tropical areas usually target dozens, sometimes hundreds, of 
species and are typically managed with limited resources. Some parsimonious stock 
assessment approaches rely on easily obtainable length data and are useful in data-
limited situations. However, these methods still require information on key life history 
parameters (growth, natural mortality, and maturity), which is missing for the majority of 
exploited tropical species. We present a new approach to obtain life history data by 
using information on maximum length, taxonomic group, and the relationships between 
key life history parameters to obtain probability distributions of these parameters for 
unstudied species. We used this approach, combined with length data obtained through 
commercial and diver surveys, to calculate probability distribution of fishing mortality 
rates and spawning potential ratios for 17 previously assessed species of coral reef 
fishes in Hawai‘i and 8 previously unassessed species. We obtained good agreement 
between the data-poor approach and the results obtained with actual life history 
parameters: the status of 15 of the 17 previously assessed stocks was correctly 
classified using this method. Of the 25 species assessed in this study, slightly less than 
half were classified as overfished (SPR < 30%). The longer-lived species (surgeonfishes 
and snappers) were typically overfished compared to shorter-lived ones (goatfishes and 
jacks). 

 



 

4-20 Habitat Utilization by Coral Reef Fish Juveniles in American Samoa: 
Implication for Fishery Management 

Domingo Ochavillo, Sean Felise, Saolotoga Tofaeono, Falesilau Tuilagi, Joshua 
Tuaumu 
Department of Marine and Wildlife Resources, Pago Pago, American Samoa 

Previous studies have shown that various species of coral reef fish have different 
patterns in habitat utilization. We have extended this previous work by studying habitat 
utilization specifically of juveniles of coral reef fish. Our work focused in American 
Samoa, an unincorporated, unorganized flag territory of the United States, located in the 
southwestern Pacific. Coral reef fisheries are integral to the Samoan culture as it has 
provided food and livelihood for the Samoan people for thousands of years. Because of 
its importance, the local Department of Marine and Wildlife Resources have developed 
research programs in order to understand the ecology of these exploited resources for 
sustainable exploitation. We conducted belt transect surveys in reef flat, reef slope and 
banks in Tutuila Island, American Samoa to determine patterns of recruitment in these 
habitats. We also looked at various microhabitat uses of various fish species. 
Preliminary data indicated varying trends: (1) some fish recruit in the reef flats; (2) some 
fish recruit both in reef flat and reef slope; (3) and some fish recruit only in reef slopes. 
Microhabitat use also varies: (1) some fish recruit only on live coral; (2) some fish recruit 
everywhere; and (3) some fish recruit in degraded coral reefs/rubbles. These results 
have important implications in the design of marine protected areas particularly in the 
identification of nursery grounds and the availability of microhabitats. 

4-21 Marine Turtle Stranding Impacts Related to Fishing Gear Interactions in the 
Main Hawaiian Islands 

Sarah Alessi, Shandell Brunson, Devon Francke 
JIMAR/NOAA, Honolulu, HI, USA 

A search of the NOAA, PIFSC, Turtle Research Program (TRP) database identified 19% 
of stranded sea turtles were entangled in, hooked by and/or had ingested fishing gear 
within the Main Hawaiian Islands (MHI). Fishing gear interaction(s) are defined as any 
external entanglement with fishing line, hooks, and/or nets, or ingestion of fishing line or 
hooks causing internal trauma, which involve any species of sea turtle within Hawaiian 
waters. From 1990 to 2014, 1179 green (Chelonia mydas), 18 hawksbill (Eretmochelys 
imbricata), and 14 olive ridley (Lepidochelys olivacea) turtle stranding events involved 
fishing gear interactions. Of these stranding events that involved fishing gear, 582 (48.1 
%) stranded alive and were released, 102 (8.4 %) stranded alive and died, 522 (43.0 %) 
stranded dead, 3 (0.25 %) stranded alive with unknown outcome, and 2 (0.25 %) were of 
unknown stranding status and outcome. As the Hawaiian population of green sea turtles 
continues to grow, we continue to document an increase in the number of stranding 
events, predicting an even larger increase in turtle interactions with fishing gear within 
the near shore waters of the MHI. Scientific and community efforts to mitigate these 
interactions may help to reduce the number of fishing gear induced stranding events. 
Such efforts could include documenting interactions, educating our community, and 
promoting ongoing efforts by NOAA to rehabilitate turtles affected by interactions with 
fishing gear. 

 



4-22 Benthic Algal Growth in Response to Submarine Groundwater Discharge in 
Two Hawai’i National Parks 

Jim Beets1, Lindsey Kramer1, Sallie Beavers2, Eric Brown3, Emily Kelley4, Jennifer 
Smith4 
1University of Hawai‘i at Hilo, Hilo, HI, USA, 2NPS, Kaloko-Honokohau NHP, Kailua-
Kona, HI, USA, 3NPS, Kalaupapa NHP, Moloka‘i, HI, USA, 4Scripps Institute of 
Oceanography, La Jolla, CA, USA 

Kaloko-Honokohau and Kalaupapa National Historic Parks have very large inputs of 
submarine groundwater discharge into their marine environments. Known shoreline 
seeps and several random benthic stations were sampled in both parks during a four-
year investigation, and nutrient concentrations were documented to be spatially and 
temporally variable. Generally, nutrient concentrations were not large from subtidal 
benthic stations compared to shoreline seep values. Results of macroalgae and algal 
turf growth experiments showed that algal growth varied greatly between parks and was 
associated with specific nutrient concentrations. Algal tissue analysis (N15) of samples 
deployed at selected benthic stations did not indicate sewage sources for available 
nutrients. 

4-23 Spatial and Temporal Microbial Pollution Patterns in a Tropical Hawaiian 
Estuary between High and Low River Flow Conditions 

Tracy Wiegner, Caree Weisz, Leilani Abaya, Kaile’a Carlson 
University of Hawai‘i at Hilo, Hilo, HI, USA 

Microbial pollution from human sewage poses a threat to human health and ecosystem 
function in coastal environments; however, the patterns of this input can be variable over 
space and time, and are not well monitored. To better understand the dynamics of 
microbial pollution, spatial and temporal patterns were examined by measuring fecal 
indicator bacteria (FIB), nutrients, and physical water quality parameters across eight 
sampling stations throughout high and low river flow conditions in Hilo Bay, Hawai‘i. 
Levels of FIB were higher near river mouths than areas of groundwater input; however, 
differences were only significant for C. perfringens. Additionally, C. perfringens 
concentrations at a river mouth station were strongly related to its discharge on the day 
of sampling. During high river flow conditions, FIB concentrations across the Bay were 
an order of magnitude higher for Enterococcus and Total Coliforms, three times higher 
for E.coli, and four times higher for C. perfringens. These surface runoff patterns were 
supported by significant relationships of FIB with decreased salinity and water 
temperature, and increased turbidity. Using these relationships, we were able to create 
FIB surface water maps, for Enterococcus and C. perfringens, since the water quality 
parameters could be readily mapped in high spatial resolution, in contrast to obtaining 
actual FIB levels. The maps were able to predict exceedances of FIB standards with 
reasonable accuracy, demonstrating their usefulness to identify areas that may be 
unsafe for recreation and in need of management action. 

4-24 Spatial Distribution and Effects of Sewage on Puakō’s (Hawaiʻi) Coral Reefs 

Leilani Abaya, Kaileʻa Carlson, Tracy Wiegner, Jim Beets, Steven Colbert 
University of Hawaiʻi at Hilo, Hilo, Hawaiʻi, USA 

Hawaii’s coral reefs are declining as a result of multiple stressors.   Sewage from 
cesspools is one of the most devastating stressors in rural areas where reefs are still 



relatively healthy.  Cesspool discharge poses a threat to both coral reef and human 
health, with release of pathogens, nutrients, cleaning chemicals, and hydrocarbons into 
nearshore areas.  Hawai‘i State’s Coral Reef Strategy, Objective 1, is to reduce key 
anthropogenic threats to nearshore coral reefs– Puakō is one of the top two priority 
sites. Puakō has some of the state’s richest coral reefs; however, there has been 
increasing concern about sewage pollution since the 1960s, and a recent report 
concluded that Puakō’s reefs were in ‘dire straits’, with coral cover decreasing and turf 
and macroalgae cover increasing. Phytoplankton blooms have also been 
documented.  The Puakō Community Association (PCA) requested that the University of 
Hawai‘i at Hilo conduct a study to determine whether sewage is entering their coastal 
waters and impacting their reef.  To do this, dye tracer studies, δ15N macroalgal and 
fecal indicator bacteria measurements, as well as water quality and benthic sampling, 
surface and benthic water quality mapping, and coral pathogen testing are being 
conducted.  With data from this study, PCA will have scientifically-defensible results 
demonstrating to the urgency to connect their community to existing sewage lines or to 
upgrade their cesspools to more effective treatment systems.  Either outcome will 
improve water quality at Puakō and help mitigate coral diseases, future coral cover loss, 
and reduce human health hazards. 

4-25 Mapping Coral Thermal “Toughness” Across American Samoa -- Building 
SCLERA: the “Samoan Coral Local Environmental Resistance Atlas” 

Thomas Oliver1, Cheryl Logan3, Dan Barshis4, Ruth Gates2 
1Joint Institute for Marine and Atmospheric Research, Honolulu, HI, USA, 2Hawai‘i 
Institute for Marine Biology, Kāne‘ohe, HI, USA, 3California State University, Monterey 
Bay, Monterey, CA, USA, 4Old Dominion University, Norfolk, VA, USA 

Reefs sites in American Samoa, like the rest of the globe, face compounding threats 
from local pollution and overfishing, as well as the global threat of rising temperatures. 
To both investigate the linkages between these threats and inform the public about 
them, we worked with local communities and stakeholders across multiple sites in 
American Samoa, to (a) spatially map coral critical thermal thresholds, (b) correlate them 
with environmental history, algal symbiont distributions, land based pollution levels and 
site-specific management efforts. We couplee our experiments in each site with outreach 
activities and citizen-scientist trainings. Finally, using estimates of the heritability of these 
thresholds and regionally oceanographic connectivity, are working to parameterize 1st-
generation models of regional thermal threshold evolution. 

4-27 Sewage Pollution at the Waiʻōpae Tide Pools, Hawaiʻi, Following Tropical 
Storm Iselle 

Louise Economy, Tracy Wiegner 
University of Hawai’i at Hilo, Hilo, USA 

Following Tropical Storm Iselle, the Waiʻōpae tide pools were subjected to an increased 
risk of sewage contamination due to damage of cesspools and septic tanks. To better 
understand the conditions at this site, analyses of fecal indicator bacteria (Enterococcus 
and Clostridium perfringens), nutrients, basic physiochemical water quality parameters, 
and δ15N in macroalgal tissues are being conducted. To date, the majority of 
Enterococcus levels are higher than the Hawaiʻi Department of Health (HDOH) 
standards at majority of the sites tested. C. perfringens has rarely exceeded these 
standards. Both bacteria have had variable levels over the sampling period, fluctuating 
above and below those of the first sample collection (August 28, 2014). Data is being 



shared with the community and the Hawaiʻi Department of Health in efforts to promote 
public health and safety for recreational users of the Waiʻōpae area.  

4-28 Important Parameters of Albizia and Other Hawai‘i Island Non-Native Species 
and Their Potential to be Used as a Biomass Feedstock 

Willie Rice 
Forest Solutions, Kamuela, HI, USA 

There are many non-native species, both in plantations and in the wild, which can be 
considered as biomass feedstock on the island of Hawai‘i.  The natural environment has 
much to gain from the removal of species considered to be invasive and a biomass-to-
electricity facility will benefit from what could be considered a free source.  In fact no 
feedstock will arrive at the mill gate free, whether growing in the wild or in a plantation. In 
order to find a workable and economical solution, the biomass plant design, feedstock 
properties, and the supply chain must all be considered.  Feedstock species will have 
different chemical profiles, spatial distribution, and harvest costs.  BtE plants will be 
equally as diverse in their output capacity, pollution controls, and wood yard setup.  One 
typically influences the other, and this can occur in any direction for any one particular 
element, e.g. where does comminution occur. The predictability, consistency, and 
reliability of a feedstock are fundamental for the efficient operation of a facility.  We look 
at the needs of the Hu Honua BtE facility in Pepeekeo and the chemical profiles of 
potential biomass fuels including Albizia, eucalyptus, strawberry guava, and ironwood. 
Other uses for a feedstock must also be weighed by feedstock owners to determine the 
highest and best use of their resource. 

4-29 Remote Sensing of Pre and Post-Hurricane Iselle Albizia Distribution in Puna, 
Hawai‘i 

Nicolas Turner, Ryan Perroy 
University of Hawai‘i at Hilo, Hilo, HI, United States Minor Outlying Islands 

The invasive, fast growing, and shallow-rooted Albizia tree (Falcataria molucanna) 
presents a serious threat to communities, infrastructure, and native ecosystems across 
Hawai‘i. Downed Albizia trees were responsible for much of the widespread damage that 
occurred in the Puna District of Hawai‘i County during Hurricane Iselle in 2014, the 
strongest recorded tropical cyclone to ever make landfall on the Big Island. The central 
aims of this project are to identify high-risk areas vulnerable to future storm or wind 
damage events due to large concentrations of Albizia trees, and to assist organizations 
working on control efforts for Albizia spread. Using a combination of remote sensing 
techniques applied to pre- and post-Hurricane Iselle imagery, primarily from the 
WorldView-2 imaging satellite (0.5 m spatial resolution), we mapped the spatial 
distribution of Albizia trees based on canopy shape, texture, and spectral signature. 
Albizia classifications derived from satellite data were compared with data from aerial 
imagery and video collected by unmanned aircraft systems. Research results include 
hazard mitigation maps depicting the spatial distribution of Albizia and potential high-risk 
areas due to the proximity of Albizia trees to vulnerable transportation infrastructure, 
power grids, and residential homes in the Puna District. These results are being shared 
with Hawai’i Civil Defense, Big Island Invasive Species Committee, Hawaiian Electric 
Light Company, and other major stakeholders involved with hazard mitigation projects 
related to Albizia. This project demonstrates the valuable role fine-scale temporal and 
spatial resolution datasets can play for disaster relief and natural resource management 
efforts in hurricane-impacted communities. 



4-30 Enlisting Private Citizens and Multiple Stakeholders in the Battle Against 
Albizia 

Franny Kinslow, Springer Kaye, William Buckley 
Big Island Invasive Species Committee, Hilo, USA 

One of Hawaii’s most notorious invasive species, Falcataria moluccana made the 
national spotlight when hundreds of downed trees crushed houses, blocked road 
access, and knocked out power to residents after Tropical Storm Iselle.  While multiple 
agencies and land managers agree that albizia, which infests nearly 5,000 acres in the 
district of Puna alone, poses a significant threat to human populations and is a priority 
species for control, the sheer magnitude of the infestation has proven beyond the scope 
of any single agency to manage.  With the support of legislators responding to 
community concerns, a multiple-agency task force was formed to tackle this confounding 
issue.  A key aspect of this plan is community empowerment: for more than a year, 
BIISC has educated and trained volunteer community members to control early 
invasions in their own neighborhoods.  In this session, we will share what works, what 
doesn’t work, and the overall effectiveness of enlisting community volunteers in holding 
the line against one of Hawaii’s most notorious invasive trees. 

CONCURRENT SESSION 5: WEDNESDAY, AUGUST 5 

5-1 Conservation of Hawaiian Tree Snails in a Warmer, Drier World: A Genetic 
Approach 

Melissa Price, Zac Forsman, Robert Toonen, Michael Hadfield 
University of Hawai‘i at Mānoa, Honolulu, HI, USA 

The federally listed, endemic Hawaiian Tree Snails (Achatinellinae) have been rapidly 
disappearing due to introduced predators and habitat disturbance. All surviving 
populations live at high elevations and will likely be impacted by climate change as 
native habitats become warmer and drier. Alarmingly, recent studies in our lab suggest 
the remaining tree snail species are declining in genetic diversity, leading to inbreeding 
impacts and a decreased capacity for adaptation. Newly affordable techniques allowed 
us to sequence millions of DNA sequences from across the genome of Achatinella 
mustelina, a tree snail that occurs in the Waianae Mountain Range on O‘ahu. Our goal is 
to identify gene regions involved in environmental adaptation by correlating single 
nucleotide polymorphisms (SNPs) with environmental parameters (e.g., temperature and 
rainfall). We recovered 75% of the mitochondrial genome, including 11 of 13 protein-
coding genes known to occur in the mitochondrial genome of pulmonate snails. 
Phylogenetic comparisons reveal relationships among populations similar to those 
described previously based on a single mitochondrial gene, and also reveal a 
surprisingly high number of fixed differences among populations throughout the 
mitochondrial genome. These results will inform decisions to combine populations in 
ways that will not only mitigate inbreeding effects, but also maximize adaptive ability by 
increasing genetic variation in gene regions important to heat and drought tolerance. 

 

 

 



5-2 The Pulelehua Project: Studying Distributions, Genetics, and Ecology of the 
Kamehameha Butterfly (Vanessa tameamea) 

William Haines1, Daniel Rubinoff1, Colby Maeda1, Cynthia King2 
1University of Hawai‘i at Mānoa, Honolulu, HI, USA, 2Hawai‘i Department of Land and 
Natural Resources, Division of Forestry and Wildlife, Honolulu, HI, USA 

The Kamehameha butterfly (Vanessa tameamea) is one of only two butterflies native to 
Hawai‘i, and is our official State Insect. Caterpillars feed on mamaki and other native 
plants in the nettle family. Although the butterfly occurs on most of the main Hawaiian 
Islands, its range appears to have contracted, and it is no longer found in many areas 
where it used to be common. The Pulelehua Project, funded by the Native Invertebrate 
Conservation Program of the Dept. of Land and Natural Resources, is a “citizen science” 
effort to map Kamehameha butterfly populations, combined with data from field surveys. 
We created a website to which observers can upload photos of butterflies or immature 
stages along with associated date and locality data. We used these observations, 
combined with GIS data on environmental variables, to create maps of suitable habitat. 
This helps identify additional areas where the butterfly is likely to occur, as well as 
regions where reintroductions or "butterfly gardens" of mamaki are most likely to 
succeed. To explore genetic connectivity among populations on different islands and 
mountain ranges, we analyzed mitochondrial DNA, and found that populations on Kaua‘i 
and Hawai‘i Island are distinct from populations on other islands. We have also 
established laboratory colonies of the butterflies, and are quantifying parasitism and 
predation of the butterfly at several sites on O‘ahu, by deploying eggs and caterpillars in 
the field and tracking their fate. 

5-3 Estimating Population Densities and Potential Take of Blackburn's Sphinx 
Moth (Manduca Blackburni) at Pu‘u Wa‘awa‘a and Pu‘u Anahulu 

Edith Adkins1, Elliott Parsons1, Cynthia King2 
1Hawai‘i Division of Forestry and Wildlife, Hilo, HI, USA, 2Hawai‘i Division of Forestry and 
Wildlife, Honolulu, HI, USA 

Blackburn's sphinx moth (Manduca blackburni) is one of Hawaii's largest native insects, 
and is a federally and state listed endangered species. M. blackburni larvae feed on 
plants in the nightshade family (Solanaceae). The native larval host, ‘Aiea 
(Nothocestrum spp.), is in decline throughout the State, while tree tobacco (Nicotiana 
glauca), an invasive host plant, is spreading across arid landscapes. Once thought 
extinct, large numbers of M. blackburni larvae have recently been found on N. glauca. A 
Habitat Conservation Plan is being developed in North Kona to assess and mitigate for 
potential take of M. blackburni due to clearing of fuel breaks. To determine potential 
impacts to M. blackburni, and to minimize take during clearing, we initiated surveys for 
larvae and documented host plant use to estimate density and distribution of M. 
blackburni in the area. To date, 196 survey transects have been completed. Results 
show that larval density is reduced 96.5% during summer versus winter months, and 
90.4% of larvae are found on plants 1-5 m tall, while only 1.9% found on trees < 1 m tall. 
No difference is seen in larval density on trees on fuel breaks versus off-road sites. 
Aerial surveys will be conducted to document the distribution of tree tobacco in the area. 
The distribution data will be used with larval survey data, to calculate a population 
density of M. blackburni in the area. Survey methodology may be applied elsewhere in 
the State to assess population densities and potentially evaluate the status of this 
species. 



5-4 Exploring the Status and Definitions of Rare Arthropod Taxa on Maunakea: 
Toward Data-centric Metrics of Conserving Biodiversity 

Jesse Eiben1, Dan Rubinoff2 
1University of Hawai‘i at Hilo, HI, USA, 2University of Hawai‘i at Mānoa, HI, USA 

Guiding foci of conservation always include needs and actions necessary for the 
protection of rare taxa. However, the regulatory definitions of rare taxa are often 
confused with the regulatory definitions of a taxa's likelihood of extinction without 
conservation actions. In the summit regions of Maunakea, there exists the criteria 
typically applied to ecosystems that require conservation protection. There are special 
land use designations, unique environmental conditions only found in one location, taxa 
only found within a limited area, and unique isolated taxa that are not only range 
restricted but also sole examples of specialized evolutionary adaptations. However, 
within the arthropod fauna in the alpine areas of Maunakea, there are many examples of 
rare species as defined by state and federal ‘Species of Concern' lists, and species that 
are rarely found through exhaustive and diverse survey techniques. Arthropod taxa that 
are rarely found on Maunakea are quantified statistically as single-finds, and the number 
of single taxa find events are integral to biodiversity monitoring statistics. The rare 
arthropod species as defined quantitatively are not the same species as designated as 
species of concern on Maunakea, and this is as much a function of survey design, 
specific effort, and high or low localized abundances of arthropod taxa in optimum, but 
very small microhabitats.  Great consideration should be placed on the specific survey 
methods and outcomes of regulatory measures for designating protections for rare 
species in order for conservation of potentially threatened species of arthropods to be 
more effective. 

5-5 Species Accumulation Curves of Arthropod Diversity for Three Species of 
Sub-Alpine Plants on Mauna Kea 

Heather Stever, Jesse Eiben 
University of Hawai‘i at Hilo, Hilo, USA 

Insects and other arthropods are omnipresent constituents of ecosystems in Hawai‘i. 
They comprise the majority of Hawaii's fauna and play important roles in Hawaii's 
ecosystem functions, yet the effects of insects' ecosystem interactions are not 
thoroughly understood. Limitations to understanding insects' effects on ecosystem 
components are partly due to sampling challenges that arise from insects' immense 
population numbers, small body size, and diverse life histories. Moreover, sampling 
arthropods in the sub-alpine region of Maunakea on the island of Hawai‘i may also be 
restricted by factors such as inclement weather and difficult or inaccessible terrain. In 
order to help offset the challenges of sampling arthropods in the sub-alpine region of 
Maunakea, we are using arthropod survey data to develop arthropod species 
accumulation curves for three genera of prominent native, sub-alpine plants (Sophora, 
Chenopodium, and Geranium). The species accumulation curves will serve as 
supplements to field sampling efforts, and allow researchers and natural resource 
managers to formulate arthropod population and diversity estimates based on limited 
arthropod samples. If insect diversity and populations are better understood, this 
information may be a useful tool for monitoring ecosystem health and environmental 
changes on Mauna Kea. 

 



5-6 The Nest Architecture of Hylaeus Anthracinus and other Coastal Solitary Bees 

Jason Graham1,2 
1University of Hawai‘i at Mānoa, Honolulu, HI, USA, 2Department of Land and Natural 
Resources- Invertebrate Conservation, Honolulu, HI, USA 

The native Hawaiian yellow-faced bee (Hymenoptera: Colletidae): Hylaeus anthracinus, 
are candidates for protection under the Endangered Species Act of 1973. Unfortunatly, 
their nesting requirements, courtship/mating behaviors, and life history parameters are 
largely unknown. Species of non-native, solitary bees have become abundant where 
populations of Hylaeus are declining. In order to develop conservation techniques for the 
native Hawaiian yellow-faced bee species nests were studied. Nests were disected, and 
immature bees were reared to adults in order to determine the nesting requirements and 
behaviors of this declining native bee and their non-native competitors. The similarities 
and differences between native and non-native bee nest architecture, nesting behavior 
and development will be described and discussed in the context of native bee 
conservation. 

5-7 Deformed Wing Virus Prevalence Among Apis Mellifera and Ceratina 
Smaragdula in Hawai‘i: Perspectives for Conservation and Policy Development 

Jessika Santamaria, Ethel Villalobos, Scott Nikaido 
University of Hawai‘i at Mānoa, Honolulu, HI, USA 

Wild pollinator populations are in decline; however, the factors that are involved in this 
global reduction are still being examined. Emerging infectious diseases (EIDs) are cited 
as a major cause of honeybee losses worldwide. Recently, the possibility that some of 
the diseases of managed honeybees can cross taxa and affect wild pollinators has been 
investigated. Specifically, in the UK, a study by Fürst et al. (2014) revealed strong 
evidence that the prevalence of DWV in honeybees was positively correlated to the 
prevalence of DWV in Bombus terrestris. Additionally, when regions of the UK were 
compared, the bees shared DWV strain variants based on sympatric coexistence. The 
Hawaiian Islands make for a perfect site to study the spillover of EID from managed to 
wild pollinators because although honeybees are present on all major islands, the varroa 
mite, main vector and amplifier of DWV, is only present on some islands. We selected 
Ceratina smaragdula (Apidae) as representative of wild pollinators in Hawai‘i and 
examined, using RT-PCR, the prevalence of DWV on this species. Results suggest that 
75 % of C. smaragdula from O‘ahu, where varroa has been established since 2007, 
tested positive for DWV, while bees from Maui, a varroa-free island, were all negative for 
this virus.  Additionally, DWV prevalence on O‘ahu appeared high in protected areas 
where honeybee density was low. The work on C. smaragdula is part of an ongoing 
project looking at possible viral spillover and is directly related to aspects of protection 
and conservation of Hawaii’s native bees. 

5-8 Invasive Species and Disease: Rats, Slugs and Angiostrongylus Cantonensis 
in Hawai‘i 

Susan Jarvi1, Will Pitt2, Antonio Osuna3, Margaret Farias1, Kathleen Howe1, Steven 
Jacquier1, Laura Shiels1,4, Michael Severino1, Anne Txakeeyang1, Aaron Shiels4, 
Maureen Allison1, Karis Amano1, Blaine Luiz1, Daisy Maher1, Zachariah Holtquist1, Neil 
Scheibelhut1 
1University of Hawai‘i at Hilo, Hilo Hawai‘i, USA, 2Smithsonian Conservation Biology 



Institute, Front Royal Virginia, USA, 3University of Granada, Grenada, Spain, 4USDA 
APHIS, Hilo Hawai‘i, USA 

Invasive species not only have negative impacts on native populations, they can also 
transmit disease. Due to the introduction of rats, mollusks, and a nematode 
(Angiostrongylus cantonensis), Hawai‘i Island has become the epicenter for rat 
lungworm disease (RLWD) in the USA. Rats are the definitive host and mollusks the 
intermediate host. We have developed a quantitative (q) PCR test and are estimating the 
number of larvae in mollusks to find out where RLW ‘hotspots' are. We are trying to 
evaluate how effective various solutions are at killing RLW larvae and the possibility of 
RLW transmission in catchment water. We conducted two trials in wild rats (Rattus 
rattus): (1) to determine if RLW DNA can be detected in blood and to optimize 
immunodiagnostic methods and (2) to evaluate the efficacy of a vaccine against A. 
costaricensis to A. cantonensis. Adult F1 rats were gavaged with either 10 larvae, 50 
larvae or none (control). Parasite DNA was detected by qPCR in blood at <1 hr, 1.5 
hours, 18 hours, 5 weeks and 6 weeks PI. Other adult F1 rats were vaccinated with a 
recombinant protein (PP2A) with adjuvant, the control group received only adjuvant. 
Later, all rats were challenged with 50 larvae. We found no significant differences 
between vaccinated and unvaccinated rats in spleen weight (p=0.963), spleen length 
(p=0.830), lung weight (p=0.830) or number of worms collected from the heart and lungs 
(p=0.882), suggesting the vaccine does not provide adequate protective immunity to 
guard against infection by A. cantonensis in wild Hawaiian rats. 

5-9 Wildfire in Hawai‘i: Sharing Lessons Learned for Better Pre-Fire Management 

Clay Trauernicht1, Timmy Bailey2, Lance DeSilva3, Jay Hatayama4, Eric Moller5, Miles 
Nakahara4,6 
1University of Hawai‘i at Mānoa, Honolulu, HI, USA, 2Haleakala National Park, Makawao, 
HI, USA, 3Hawai‘i Division of Forestry and Wildlife, Kahului, HI, USA, 4Hawai‘i Division of 
Forestry and Wildlife, Hilo, HI, USA, 5US Army Fire and Emergency Services, Pohakuloa 
Training Area, HI, USA, 6Hawai‘i Wildfire Management Organization, Kamuela, HI, USA 

Wildfire is a major threat to natural resources, infrastructure, and human safety in 
Hawai‘i. A 2014 survey of managers and fire responders conducted by the Pacific Fire 
Exchange ranked pre-fire management as the highest priority in terms of fire-related 
knowledge gaps for the Pacific Island region. Pre-fire management includes the actions 
taken before wildfires occur to increase preparedness, reduce risk, and improve the 
effectiveness of fire suppression in the event of a wildfire incident. This forum invites the 
audience members to learn from the direct experience of local fire responders how 
different strategies of pre-fire management can help reduce the impacts of wildfire and 
make their jobs safer. The forum will begin with a brief overview of pre-fire management 
strategies. Afterwards, the panel members will provide ‘walk-throughs' of two major 
wildfire incidents in Hawai‘i: The 2007 Polipoli Fire that burned over 2000 acres in the 
Kula Forest Reserve on Maui and the 2010 Mauka Kea Fire that burned 1300 acres of 
critical habitat only several miles away from the remaining core Palila population on 
Hawai‘i Island. Following each account, the audience will be invited to identify 
challenges and share ideas for mitigating these and related wildfire incidents and 
discuss how different pre-fire management strategies might parallel and/or complement 
other land management and conservation goals. Finally, the audience will have the 
opportunity to ask the panel of fire suppression experts questions related to their own 
work and management areas. 



5-10 Bluespine Unicornfish (Naso Unicornis) are Both Natural Control Agents and 
Mobile Vectors for Invasive Algae in a Hawaiian Marine Reserve 

Stacy Bierwagen1,2, Carl Meyer1, Adam Pack1, Donald Price1 
1University of Hawai‘i at Mānoa, Honolulu, HI, USA, 2DLNR Division of Aquatic 
Resources, Honolulu, HI, USA 

It has been hypothesized that protecting herbivorous fishes inside Marine Reserves will 
help these areas to resist algal overgrowth of corals, but we lack empirical studies 
demonstrating the validity of key, mechanistic assumptions undergirding this concept. 
Specifically, for this concept to work, herbivorous fishes must be resident within MR 
boundaries, and hence protected from fishing mortality, and must routinely consume the 
invasive algae of concern. A related, but overlooked, question is whether reef fishes can 
serve as mobile vectors for propagules of invasive algae in the same way that terrestrial 
animals, or birds, can spread invasive weeds. A 46 year-old Marine Reserve (Hawai‘i 
Marine Laboratory Refuge) on the island of O‘ahu (Hawai‘i) provided a natural 
experiment to determine whether bluespine unicornfish (Naso unicornis) provide natural 
control against the invasive rhodophyte, Gracilaria salicornia, and whether they egest 
viable fragments of this alga. Unicornfish were resident within the Coconut Island MR, 
where they consumed G. salicornia, but grazing intensity was not uniform across reef 
habitats because most unicornfish used reef flats less intensively than the reef crest. 
Unicornfish egested viable fragments of G. salicornia that resumed vegetative growth 
after several weeks. N. unicornis may be helping to prevent G. salicornia overgrowth of 
reef crest habitats, but have less impact in reef flat habitats where grazing intensity is 
lower, and also have the potential to serve as mobile vectors of this alien alga. 

5-11 A Comparative Diet Study of Wahoo (Acanthocybium solandri) from the 
Pelagic and Hawaiian Neritic Ecosystems Using Visual and Metabarcoding 
Techniques 

Zack Oyafuso 
University of Hawai‘i at Mānoa, Honolulu, HI, USA 

Diet studies are an informative way to gather information on the ecology of a given 
organism, as well as the environment that organism inhabits. Wahoo (Acanthocybium 
solandri) is a globally popular commercial, sport, and recreational fish species but 
currently, detailed information is lacking on their diet composition. In the Central Pacific 
we collected 233 stomachs from the offshore Hawaiian longline fishery, as well as 211 
stomachs from the Hawaiian nearshore troll fishery from June to December 2014. To 
increase the taxonomic resolution of prey identifications, the CO1 region of the mtDNA 
genome was sequenced for individual prey items that could not be identified to species 
level visually. Clear spatial and temporal shifts in prey composition were observed in 
both fisheries. For nearshore-caught A. solandri, juvenile pre-settlement reef species 
from various families dominated the prey composition during the summer months, 
followed by mostly Decapterus spp. (mackerel scad), in the fall months. Gempylidae, 
Echeneidae (Remora brachyptera), Scombridae, and Molidae were common prey 
families for A. solandri caught in the offshore fishery. Reef fishes present in stomachs 
from the offshore fishery were from families with extended juvenile pelagic stages in 
Order Tetraodontiformes. The diet composition of A. solandri is indicative of an 
opportunistic feeder and thus reveals dominant geographic and seasonal abundances of 
certain taxa from various ecosystems in the marine environment. Further, the addition of 
molecular barcoding to the traditional visual method of prey identifications allows for a 
more comprehensive range of the prey field of the predator to be elucidated. 



5-12 Characterizing a Hawaiian Ecosystem Hotspot Using Model and Acoustic 
Data 

Melanie Abecassis1, Jeffrey Polovina2, Robin Baird3, Adrienne Copeland4, Erin Oleson2, 
Yanli Jia5 
1Joint Institute for Marine and Atmospheric Research, University of Hawai'i at Mānoa, 
Honolulu, HI, USA, 2NOAA Pacific Islands Fisheries Science Center, Honolulu, HI, USA, 
3Cascadia Research Collective, Olympia, WA, USA, 4Hawai'i Institute of Marine Biology, 
University of Hawai'i, Honolulu, HI, USA, 5International Pacific Research Center, 
University of Hawai’i, Honolulu, HI, USA 

Satellite tagging and active acoustic data from three research cruises are used to 
describe a biological hotspot off the Kona Coast of Hawai‘i Island. The waters around 
Captain Cook are known for an abundance of billfish and ‘opelu (mackerel scad), and 
data from satellite tags deployed on short-finned pilot whales (n=46) and Blainsville's 
beaked whales (n=12) since 2006 by the Cascadia Research Collective show that they 
are also a hotspot for cetaceans. Acoustic scattering data were collected using a Simrad 
EK60 split beam echosounder system operating at 38- and 70-kHz frequencies during 3 
research cruises in July 2011, June 2013 and March 2014.  
Analysis of the collected active acoustic data allowed to map biomass estimates 
(nautical area scattering coefficient, NASC) of micronekton organisms on which feed a 
number of squid species identified as cetacean prey. Along with variables (temperature, 
salinity, horizontal and vertical velocities of currents at different depths) from a high-
resolution ocean general circulation model and bathymetry, this dataset is used in mixed 
effects models to describe the habitat preferences of pilot whales and beaked whales. 
The total amount of deviance explained by the best models was 31% and 26% for pilot 
whales and beaked whales respectively and predictions match observations well. 
Micronekton biomass explained about 15% of whale densities and outputs from the 
models suggest that, similarly to micronekton, both species of whales undertake diurnal 
onshore/offshore migrations. 

5-13 Hooked on Fisheries: Building Capacity in Fisheries Science and 
Management in the Pacific 

Joshua DeMello 
Western Pacific Regional Fishery Management Council, Honolulu, HI, USA 

A recent survey of the fishery agencies in the Western Pacific has identified issues with 
recruiting locals and off-islanders that have fisheries education and that the staff they do 
have may need additional training for specific fisheries needs.  Seeing that fisheries in 
the Pacific account for a large portion of island economies and an even greater portion 
of maintaining traditional and cultural connections of native populations, the lack of 
skilled fishery managers and technicians in the Pacific islands is a problem. Through 
collaboration with universities and the community, the Western Pacific Regional Fishery 
Management Council (Council) is looking to change this by building up the capacity of 
these agencies and institutions.  Providing training for the people in the islands to 
manage their own fishery resources is the goal of such Council projects as the US 
Pacific Territories Capacity-Building Scholarship, Ola Mau Ke Aha Moku, High School 
Summer Course, and Fisheries Internship and Student Help (FISH) Project.  These 
allow both students and the community to participate in the fishery science and 
management process by providing skills and training opportunities.  Successes from 
these projects have been students projects (including stock assessment frameworks) 
used for management decisions, community training workshops, new hires in fisheries 



agencies and the development of an MOU between academic institutions and 
government agencies throughout the Pacific. 

5-14 Integration of a Global Fisheries Sustainability Standards with Pono Fishing 
Practices 

Jack Kittinger 
Conservation International, Honolulu, HI, USA 

In recent years, growing visibility of issues such as the sustainability of local and global 
fisheries stocks, and the prevalence of illegal, unreported, and unregulated (IUU) fishing 
have increased public awareness of fisheries management issues. In response to these 
concerns, there has been increasing demand among consumers and businesses for 
verifiably sustainable seafood options. Conservation International Hawaiʻi in 
collaboration with The Sustainability Incubator has been exploring ways to develop a 
standard for assessing the sustainability of our local fisheries in a way that is both 
consistent with globally recognized certification programs such as the Marine 
Stewardship Council (MSC) and Monterey Bay Aquarium (MBAq) and reflects the 
diversity of Hawaii’s small-scale fisheries and fishing community. This effort expands 
globally adopted assessment criteria to include indicators on sustainable livelihoods, 
organizational capacity and collective action, and adherence to cultural norms and 
traditional practice. Working closely with fishing communities across Hawaiʻi, CI Hawai‘i 
is compiling a series of “Pono Fishing Guidelines” that incorporate traditional knowledge 
and management practices based on observation and understanding of the life cycles of 
fish and plants in order to ensure the long term sustainability of a fishery. The results of 
this effort will be used to create among the first global standards benchmarked 
sustainability assessments for small-scale fisheries. 

5-15 A More Accurate Estimate of Catch and Production of Nearshore Fisheries in 
the Main Hawaiian Islands 

Kaylyn McCoy1, Alan Friedlander1,2 
1University of Hawai‘i at Mānoa, Fisheries Ecology Research Lab, Honolulu, HI, USA, 
2National Geographic Society, Pristine Seas, Washington DC, USA 

One of the greatest obstacles to the sustainable management of Hawaii’s nearshore 
fisheries is an accurate understanding of the scope and intensity of fishing, including 
total production. Currently, the total production and catch from these fisheries remains 
poorly resolved and the scope and intensity of nearshore fishing effort is relatively 
unknown except for a few focused studies. This study fills these knowledge gaps by 
comparing several existing datasets at the island level: state-wide recreational fishing 
data from the National Oceanic and Atmospheric Administration (NOAA) and Hawaii’s 
Division of Aquatic Resources (HDAR), data from smaller-scale creel surveys, and 
commercial landings data from HDAR. Catch per unit effort tended to be higher for 
NOAA’s state-wide surveys than the smaller scale creel surveys for most gear types, 
possibly due to the reported catch that is caught but not retained, which is included in 
the NOAA surveys. However, relative effort was higher for creel surveys than for the 
state-wide surveys. This is probably due to the different survey methods, which rely on 
memory versus actual observation. Recreational catch from NOAA’s recreational 
surveys were at least 4 times higher than the reported commercial catch on most 
islands. By having a better understanding of the fisheries resources, HDAR will be able 
to base management decisions on a better foundation of available science, thus 
increasing the effectiveness of fisheries management in Hawai‘i. Better fisheries 



management in Hawai‘i should lead to an increase in fish stocks, ultimately leading to 
higher sustainable yields. 

5-16 Follow That Fish: A Supply Chain Analysis of Hawaii's Nearshore Fisheries 

Shanna Grafeld1, Kirsten Oleson1 
1University of Hawai‘i at Mānoa, Honolulu, USA, 2Hawai‘i Fish Trust, Honolulu, USA 

The majority of what we know regarding the economics of Hawaii's seafood centers on 
pelagic fisheries, which have landed pounds several orders of magnitude higher than 
those for reef-associated species. However, Hawaii's nearshore fisheries are culturally 
and economically important on a different scale. In order to better understand the 
economic importance of nearshore fisheries, we have conducted a supply chain analysis 
attempting to trace the flow of fish from catch to final sale. Early results include the 
importance of grocery stores in selling reef fish, whereas pelagic sales are primarily 
funnelled through wholesalers. We have also found that price/lb increases from 
planktivores to apex predators, but not in a clear linear fashion, a further indication of the 
complex nature of managing nearshore resources. Hawai‘i may be overstepping our 
ecological footprint with the import of reef-associated fishes from other countries such as 
the Philippines. Understanding the flow of fish through our supply chain and the drivers 
of that flow is an important step in developing a more transparent fishery where 
management goals can appropriately meet the needs of the fishing community. 

5-17 Hawai‘i Retail Seafood Markets: Observations from Honolulu (2007-2011) 

Justin Hospital 
NOAA Fisheries - PIFSC, Honolulu, USA 

This research provides a summary of retail (consumer-level) fish price data collected 
from Honolulu seafood markets during 2007–2011. A small sample of local seafood 
retailers was selected for participation in the data collection and monitoring effort. These 
included owners, operators or representatives of local seafood outlets and both local and 
remotely owned grocery stores and supermarkets. Retailers were visited on a weekly 
basis and posted price data were collected for fish species and product forms common 
in the marketplace. Observations regarding country of origin labeling practices were 
documented in conjunction with pricing. The goal of this study is to advance a 
preliminary understanding of the prevalence of local species and product forms in 
Honolulu retail fish markets; price differentials and value-added benefits of the seafood 
value chain; consumer demand for various species; and the role of imports in the Hawai‘i 
seafood market. Data summaries include retail market presence/absence estimates; 
weekly retail price averages by species, product form and origin; retail pricing time series 
by month; and annual retail price spreads for the study period. The findings of this 
research have important implications for considering seafood security in Hawai‘i 
communities. 

5-18 Tracking Climate Change in Hawaiʻi: Status and Prospects 

Gregory Kudray2, Nadav Nur1, Sam Veloz1, Jeff Burgett3 
1Point Blue Conservation Science, Petaluma, CA, USA, 2Ecological Consultant, Keaau, 
HI, USA, 3Pacific Climate Change Coopertive, Honolulu, HI, USA 

In the coming decades, global climate change will increasingly affect the ecosystems of 
the Hawaiian Islands. Detecting those changes will depend on analyses of data from 



monitoring systems that were primarily designed for other purposes. We undertook an 
assessment of the current capabilities of the existing programs, which monitor climate-
sensitive biological and geophysical variables in the main Hawaiian Islands, evaluating 
their effectiveness to detect trends and shifts due to climate change. Initially, a summary 
of historic and current programs was developed, based on a survey distributed to a wide 
variety of organizations, which conduct monitoring, and management of terrestrial and 
aquatic systems in Hawai'i. Spatial and temporal analyses were then conducted on 
selected data sets to determine the ability of on-going monitoring programs to detect 
climate change-related physical effects and biological responses. Results were 
presented and discussed by key participants and experts at a June 2015 workshop. The 
goal of this effort was to catalyze the development and implementation of a more 
integrated and comprehensive climate-change monitoring network for the Hawaiian 
Islands. Our presentation will summarize the results of the survey and evaluation of 
existing monitoring programs, and also include recommendations based on our analysis 
and the outcomes of the workshop. 

5-19 Impacts of Sea Level Rise on Native Plant Communities and Associated 
Cultural Sites in Coastal Areas of the Hawaiian Islands 

James D. Jacobi1, Frederick R. Warshauer1, Paul Berkowitz2 
1US Geological Survey, Pacific Island Ecosystems Research Center, Hawai‘i National 
Park, HI, USA, 2Hawai‘i Cooperative Studies Unit, University of Hawai‘i at Hilo, Hilo, HI, 
USA 

One of the impacts of climate change for the Hawaiian Islands is a projected increase in 
sea level of approximately one meter by the year 2100 which could impact both 
biological and cultural resources located along the coastline. We compared data on 
coastal plant communities from past and current USGS surveys and mapped cultural 
resources to assess areas where these impacts may be significant. Sea level rise data 
was obtained from a digital elevation model from the NOAA Digital Coast server. Cultural 
resources data came from various sources including the Hawai‘i State Historic 
Preservation Office, Office of Hawaiian Affairs, and Kamehameha Schools. We used this 
information to produce a generalized layer of important cultural resources areas for our 
analysis without compromising the sensitive nature of this information. Data on current 
and proposed land use in the coastal zone came from the NOAA C-CAP program and all 
four counties. ArcGIS 10.2 was used to analyze projections of sea‐level rise and coastal 

inundation to assess vulnerability of native plant communities and associated cultural 
sites between now and 2100 relative to current and projected land use in the coastal 
zone for the main Hawaiian Islands. Coastal plant communities in some areas may be 
able to migrate inland in response to sea level rise where they are not blocked by 
development or agriculture. However, cultural resources are fixed in place and may be 
inundated by rising sea level. Results of our analysis are presented focusing on 
problematic areas for both types of resources. 

5-20 Building Capacity for Rare and Endangered Plants in a Changing Climate 

Sierra McDaniel1, Caitlin French2, Mark Wasser1, Woody Mallison3, Rhonda Loh1 
1Hawai‘i Volcanoes National Park, Hawai‘i National Park, USA, 2Pacific Cooperative 
Studies Unit, Hawai‘i National Park, USA, 3Haleakala National Park, Makawao, USA 

Current models based on predicted changes in temperature and moisture regimes over 
the next decades forecast dramatic range shifts for many native plant species creating a 
perilous situation for those with small population sizes and a limited geographic 



range.  In a proactive effort to keep 36 rare plant species viable, Haleakala and Hawai‘i 
Volcanoes National Park are collaborating to expanding the current range of these 
species by establishing new populations across their wider modeled ecological 
range.    This action will build capacity for these species to persist in the wake of climatic 
changes, increased disturbance, and provide a better understanding of species specific 
tolerances to variations in microclimatic conditions. Thousands of seedlings are being 
propagated in park greenhouses, and in 2014, both parks made significant progress by 
planting nearly 3000 seedlings of 32 species at multiple sites.  Species survival varies by 
site and species.  Understanding these micro site requirements will allow managers to 
keep these species on the landscape and prepare for future work to accommodate 
shifting range distributions due to climate change. 

5-21 Factors Influencing Seedling Drought Tolerance in the Haleakalā ʻĀhinahina 

Jesse Felts1, Paul Krushelnycky2 
1Haleakala National Park, Makawao, HI, USA, 2University of Hawai‘i at Mānoa, Honolulu, 
HI, USA 

Climate change is predicted to place island species at risk of extinction, particularly 
those restricted to mountaintops. Over the past few decades, the Haleakalā ʻāhinahina, 
or silversword (Argyroxiphium sandwicense macrocephalum), has undergone substantial 
population declines that are associated with drier conditions on the mountain. Mortality 
has been most severe among smaller plants and at the lower end of its elevation range, 
pointing to potential spatial variation in seedling drought tolerance. Using replicate 
greenhouses located at the upper and lower bounds of the silversword range, we tested 
the roles of local adaptation and phenotypic plasticity in influencing seedling drought 
tolerance. Results to date indicate that source location, watering level, and growth 
elevation influenced seedling growth rates as well as various morphological traits 
characterizing root and leaf architecture. Furthermore, elevation and watering level 
during the growth period affected seedling longevity during a simulated drought. Plants 
with the most favorable combination of factors survived 48% longer than the shortest 
living group. This effect, however, resulted mainly from differences in seedling size 
among groups. Analyses that adjusted for size suggested that variation in environmental 
conditions during drought might have the strongest impact on longevity, providing insight 
into the elevational pattern of mortality observed in the field. 

5-22 First Steps for a Marine Biosecurity Strategy for Hawaiʻi 

Sonia Gorgula1,2, Ian Davidson3 
1Hawai‘i Department of Land and Natural Resources, Honolulu, HI, USA, 2Pacific 
Cooperative Studies Unit, University of Hawaiʿi at Mānoa, Honolulu, HI, USA, 
3Smithsonian Environmental Research Center, Edgewater, Maryland, USA 

Hawaiʻi has a unique biological heritage that has inherent cultural, ecological, and 
economic value. The islands' geological history and biogeographic isolation provide a 
rich and distinct biodiversity that is threatened by introduced and invasive species. In 
marine habitats, ships and boats have been the dominant source of introductions of non-
native species, with biofouling - the animals and seaweeds that attach to the submerged 
portions of vessels - as a major source of marine invasion in Hawai'i. The Department of 
Land and Natural Resources (DLNR) is actively working to close this marine biosecurity 
gap. DLNR has completed a critical stage of the policy development process and has 
gathered a suite of data to inform options for biofouling management. This presentation 
will share the results of that data gathering, including an examination of the marine 



invasion history of the state, the current patterns of vessel arrivals to Hawai‘i, vessel 
husbandry practices, and management options that may contribute to DLNR's evaluation 
of prudent policy steps to reduce biosecurity vulnerability to vessel biofouling. A range of 
research and monitoring priorities for marine biofouling invasions in Hawai‘i will also be 
presented. 

5-24 Inferring the Absence of an Incipient Population: A Case Study Involving the 
Invasive Brown Treesnake 

Amy Yackel Adams1, Bjorn Lardner2, Adam Knox3, Robert Reed1 
1U.S. Geological Survey-Fort Collins Science Center, Fort Collins, CO 80526, USA, 
2Colorado State University-Department of Fish, Wildlife, and Conservation Biology, Fort 
Collins, CO 80523, USA, 3U.S. Geological Survey-Brown Treesnake Project, Dededo, 
Guam 96912, USA 

Successful eradication of invasive species is facilitated by early detection and prompt 
onset of control. However, realizing or verifying that colonization has occurred is difficult 
for cryptic species at low densities. On 03 September 2014 an immature Brown 
Treesnake was captured in a mouse-baited early detection trap by the seaport on the 
assumed snake-free Pacific island of Rota. An ensuing Rapid Response (RR) effort 
(involving multiple agencies) used visual surveys and trapping to determine if that snake 
was indicative of an incipient population or merely a lone arrival from Guam. No 
additional snakes were found as a result of the rapid response deployment. Based on 
effort-dependent detection probabilities in a censused Brown Treesnake population on 
Guam, we modeled the chances that the RR would have turned up any snake. We 
adjusted detection probabilities downward to account for Rota’s more prey-rich 
environment. For a wide range of hypothetical population densities we calculated the 
probabilities that, given the finite RR survey efforts, any additional snake(s) would have 
been encountered. We conclude that had a Brown Treesnake population in the surveyed 
area been about one-hundredth as dense as that in Guam (0.25 snakes/ha compared to 
ca 20 – 25 snakes/ha) the RR should have detected one or more snakes with a 
probability exceeding 99%. 

5-25 Researching the Use of Unmanned Aerial Vehicles to Assist Ground-
Detection Efforts for Invasive Plant Targets, on the Island of Hawaiʻi 

Timothy Sullivan, James Parker 
Big Island Invasive Species Committee, PCSU, UH Mānoa, Hilo, HI, USA 

The Big Island Invasive Species Committee (BIISC) focuses on the early detection and 
removal of a select list of high-risk invasive plant species. Traditionally early detection 
has been a ground-based effort, and this remains the most complete--albeit labor 
intensive--practice. However, some landscapes may be too dense for a ground-
perspective to capture all surrounding vegetation. BIISC has purchased a DJI Phantom 
U.A.V. (Unmanned Aerial Vehicle) in order to research how an aerial-perspective may 
aid early detection and control efforts. Beginning in October of 2014, BIISC aerially 
surveyed four invasive plant targets, Ilex cassine, Morella cerifera, Cryptostegia 
madagascariensis, and Rubus sieboldii. Generally, these surveys were conducted in 
northern-southern transects, ranging from 80-500 meters in length and with altitudes 
ranging from 80-120 feet. Transects were captured with a bottom-mounted camera, 
recording in 1080p video. Potential targets were detected from these recordings by eye, 
geo-tagged through inference of the flight time and transect position, and finally ground-
truthed in the field. Of the four target species, I. cassine appears to be the most 



detectable and has represented our greatest success. Multiple individuals missed by 
previous ground actions were accurately detected, geo-tagged and controlled. This 
success may be attributed to both the open-canopy vegetation and comparatively 
distinct color of I. cassine within the surveyed landscape. Future goals for this research 
will focus on increasing both the amount of area and target species surveyed, and 
implementing new technologies to enhance our detection capabilities such as higher 
resolution cameras, spectral filters, and in-field monitors. 
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6-1 Reef Kahu: A Program to Combine Education, Art, and Conscientious 
Behavior to Build Marine Conservation Participation 

Ashley Watts, Shannon Mccarthy 
Miami University, Oxford, Ohio, USA 

One struggles to care for what one does not understand. The Reef Kahu educational 
program takes a hands-on approach to encourage both keiki and adults to participate in 
marine conservation. With interactive presentations, basic marine biology and 
conservation is explored with participants. Increased awareness and building marine 
conservation capacity are accomplished through the several paths introduced, focusing 
on marine debris and its effects on the environment. Knowledge of the effect of one’s 
behavior on the environment is crucial to progress in conservation. The harm caused 
from anthropogenic behavior is not only a major part of the conservation dilemma, but 
altering behavior is the easiest way for one to make a difference. Collaboration between 
conservation organizations is fostered through beach cleanups around the islands. Reef 
Kahu encourages participation in these beach cleanups. Sustainable Coastlines Hawai’i, 
Kokua Hawaiʻi Foundation, KUPU, and Surfrider Hawai’i often collaborate with 
themselves and other nonprofits to increase participation and area covered at beach 
cleanups. Community involvement is an important part of building capacity. Communities 
are brought together at beach cleanups in their area. Debris collected at beach cleanups 
is used to make art, individually and as a group activity. Microplastics are glued into 
mosaics, often as ocean related themes, to illustrate the relationship between the sea 
and our trash. Setting an example by practicing conscientious conservation behavior is 
vital in conservation as well.  Reef Kahu fosters individual conservation behavior, 
influencing immediate communities, to alter their own behavior or at least think about 
environmental consequences.  

6-2 Voice of the Sea TV: Learning from Experts Across the Ocean 

Kanesa Seraphin1,2, Joanna Philippoff2,1 
1University of Hawai‘i Sea Grant Center for Marine Science Education, Hawai‘i and 
Affiliated Pacific Regions, USA, 2University of Hawai‘i Curriculum Research & 
Development Group, Honolulu, Hawai‘i, USA 

Voice of the Sea is an innovative half-hour TV series, with online companion episodes 
(voiceofthesea.org). Voice of the Sea highlights ocean research and careers in science, 
technology, engineering, and mathematics (STEM). The Voice of the Sea TV series 
presents global issues in a local context, incorporating traditional knowledge and cultural 
practices into the STEM canon. The award-winning series airs weekly during primetime 
in Hawai‘i and is also being integrated into the freely-accessible, online curriculum, 
Exploring Our Fluid Earth (exploringourfluidearth.org). Voice of the Sea profiles 
ethnically and gender diverse STEM and cultural experts, working both in the field and 
laboratory, striving to break down misconceptions by expanding the perception of how 



and by whom ocean research is conducted. Voice of the Sea aims to: a) expose a broad 
community of viewers to STEM research; b) increase awareness, knowledge, and 
interest in ocean and climate related issues; c) showcase underrepresented groups as 
STEM role models, d) increase students’ interest in pursuing STEM careers; and e) 
provide a venue for STEM researchers to share findings with the public. Preliminary 
research has shown significant increases in viewer interest and perceived understanding 
of episode content across age groups. Overall, students had lower overall means and 
had smaller effect sizes than adults, including questions asking about intended 
behaviors; adults indicated they were more likely to watch additional Voice of the Sea 
episodes and were more likely to do additional research on Voice of the Sea topics than 
students.  

6-3 Nā Kiaʻi Kūmokuhāliʻi: Allowing Cultural Identity and Community Voice to 
Guide Planning, Implementation and Assessment of an Environmental 
Stewardship Program 

Robin Keith3,1, Jill Korach1, Kirstie Ruppert3, Colleen Cole2, Laura Warner2 
1Miami University, Project Dragonfly, Oxford, OH, USA, 2Three Mountain Alliance, Hilo, 
Hawai‘i, USA, 3San Diego Zoo Institute for Conservation Research, San Diego, CA, USA 

We believe students developing personal connections to a particular natural area leads 
to a greater passion for local conservation. The Nā Kiaʻi Kūmokuhāliʻi (Nā Kiaʻi) or Forest 
Guardian project focuses on establishing a network of Nā Kiaʻi organizations that 
demonstrate commitment to biocultural literacy and environmental stewardship - building 
a cadre of conservationists working to protect wildlife and habitat in Hawai‘i and beyond. 
Despite widespread agreement on the role of local communities in conservation, 
decisions are frequently made solely by land managers and scientists. These decisions 
have major impacts on communities offering little opportunity to participate in the 
conservation of their own natural and cultural heritage. To address this need, 
conservation practitioners, educators, and schools co-developed Nā Kiaʻi. Taking a 
participatory approach aimed at incorporating community voice and cultural identity into 
all aspects of the program, we began with a community summit, involving stakeholders 
from across Hawai’i Island. From this foundation, Nā Kiaʻi was implemented by the co-
creation of projects developed by teachers. Practitioner assessment took an appreciative 
inquiry approach working to determine how these successful Nā Kiaʻi teachers are 
connected to the ‘aina and what conservation values they hold.  Photovoice was also 
used, a research framework meant to promote participant ownership over research data 
and to generate discussion surrounding social issues. Nā Kiaʻi seeks to build cultural 
literacy and environmental stewardship vital for long-term preservation of local 
biodiversity. This forum will share our successes, learnings, and offer an opportunity to 
discuss how to get involved in this innovative program. 

6-4 Kupa ‘Āina: A Place-Based Education Model: Integrating Culture, Community, 
and Career Education with Conservation 

Brandon Ledward, Robert Medeiros, Carrie Larger, Genevieve Manset 
Kamehameha Schools, Honolulu, HI, USA 

Kupa ‘Āina Collaborative Model is a Native Hawaiian cultural and place-based program 
designed to develop students' understandings of the special cultural and ecological 
characteristics of the places in which they live with the ultimate goal of supporting the 
thriving of people, land, and communities. Still in a pilot phase, KA has included 
partnerships between Hawai‘i Department of Education K-12 schools, UH Hilo, 



Kamehameha Schools Hawaiian cultural specialists and college counselors, and 
community collaborators at ‘āina-based learning labs in order to establishing a multi-year 
learner pathway that engages students at three education levels: elementary/middle 
school, high school, and early postsecondary. Key program outcomes include a 
deepening of Hawaiian cultural knowledge and identity, increased interest and success 
in natural resource sciences career pathways, and increased commitment to and 
stewardship of the ‘āina. Students in these program participated in place-based, 
problem-based units that integrate local knowledge of place, culture, and science.  As a 
part of these units, they also participate in huakaʻi to local lands to participate in 
conservation-based service learning projects. 

6-5 Hawaiʻi Education: Connecting Science and Culture 

Stephanie Bennett, John Mitchell 
NOAA Office for Coastal Management, Honolulu, HI, USA 

The National Oceanic and Atmospheric Administration (NOAA) funds projects that 
provide opportunities to engage traditional knowledge methods and teachings into 
environmental education initiatives. This session will look at a suite of projects from 
various grant and program initiatives that connect science and culture in meaningful 
ways. By merging traditional knowledge and stewardship practices with science, NOAA 
is helping to build and increase environmental literacy through the development of 
educational tools and resources that are applicable to place-based understanding and 
approaches. These NOAA projects in the Pacific region have created bridges of learning 
between the generations and within multi-cultural communities. 

6-6 The Keaholoa STEM Program Integrating Indigenous Knowledge and Modern 
Science Approaches in Research at the University of Hawaiʻi at Hilo 

Melissa Tavares, Lauren Kapono, Nahoku Kahana, Kamala Anthony, Manoa Johansen, 
Dan Jennings-Kam, Haleaka Kiili, Kanoe Steward, Uilani Chong 
University of Hawai‘i at Hilo, Hilo, Hawai‘i, USA 

The Keaholoa STEM Program is a University of Hawai'i at Hilo undergraduate program 
that provides underrepresented minorities access to internship experiences in their 
STEM major of interest. The internship opportunities are facilitated by UH-Hilo faculty 
and Hawai'i Island agencies, which work with the students to design research projects 
that enable them to incorporate indigenous knowledge into their research projects. The 
program recognizes students' interest in integrating cultural and modern science 
practices and provides them with pathways to further develop broad approaches to 
natural resource management. Keaholoa projects have related to the integration of 
cultural knowledge into coastal resource management efforts on Hawai‘i Island, the 
application of traditional Hawaiian fishing methodologies in modern science data 
collection along coastal shorelines in Keaukaha, Hawai‘i, and the involvement of 
community in active monitoring efforts along coastal shorelines and within terrestrial 
habitats on the eastside of Hawai‘i Island. These experiences enabled students to apply 
their cultural knowledge in their research projects, learn the cultural significance of their 
study sites, and give back to the communities where they conduct their research. The 
‘ōlelo noʻeau the Keaholoa program recognizes is “He lawai’a ke kai papa’u, he pokole 
ke aho; he lawai’a no ke kai hohonu, he loa ke aho”; A person whose knowledge is 
shallow does not have much; but he who knowledge is great, does. To strengthen our 
knowledge we must add depth to our learning. 



6-7 My Hawai‘i - Nurturing the Next Generation of Hawaii's Environmental Leaders 

Takiora Ingram1, Cindy Orlando3, Maria Carnevale2, Joni Mae Makuakane-Jarrell3, 
Elizabeth Fien4 
1University of Hawai‘i at Mānoa, Honolulu, Hawai‘i, USA, 2Papahānaumokuakea Marine 
National Monument, Honolulu, USA, 3Hawai’i Volcanoes National Park, Volcano, USA, 
4Friends of Hawai’i Volcanoes National Park, Volcano, USA 

The future of conservation and environmental leadership in Hawai'i lies firmly in the 
hands of future generations. Therefore, it is important for current environmental leaders 
to nurture, encourage, cultivate, and promote haumana, the young people of Hawai'i.  In 
this interactive forum, the panel will address the importance of nurturing young people to 
become environmental leaders through writing and publishing their stories and poems 
about their vision for their island home -- Hawai'i. We recognize the accomplishments of 
our young conservation stakeholders in this innovative initiative, and also provide an 
opportunity for haumana to interact and learn from current environmental leaders. Since 
2006, the Pacific Writers' Connection, HCA, and state and federal agencies, have co-
sponsored My Hawai'i, an annual story writing contest for middle school students 
statewide.  The top 25 poems and short stories are selected from over 500 submissions, 
and published in an anthology that is distributed to schools and libraries.  Their writing 
represents personal reflections on environmental science, cultural values, kuleana, and 
place-based writing, and is building a body of literature unique to Hawai‘i. While 
academic testing provides a narrow measure of content knowledge, creative writing 
captures students' thinking, passion, beliefs, and values.  This collaboration strives to 
incorporate wisdom from different approaches, including learning from place-based 
writing and stewardship, and builds capacity with culture integration.  It helps develop 
transdisciplinary thinkers. Join us for a discussion, hear insightful and imaginative 
visions from students and reflect on how your work can influence their views of Hawai'i's 
environment today, and their dreams for tomorrow. 

6-8 Aloha ‘Āina: Stories from the Frontlines of Culture, Conservation and 
Community Activitism 

Kehau Watson1, Hanohano Na‘ehu1, Kalaniua Ritte1, Walter Ritte1 
1Hui O Kuapa, Kaunakakai, Moloka‘i, USA 

Since the 1970s and his work with other Hawaiian leaders like Charlie Maxwell and 
George Helm to save Kaho‘olawe from ongoing destruction, Walter Ritte has 
championed environmental and cultural protection efforts across Hawai‘i. Few among us 
have had greater impact on our ‘āina and our community. His activitism always engages 
many communities and grounds itself in the Aloha ‘Āina taught to him in the early days 
of the Kaho‘olawe struggle by the kūpuna who led that effort. This will be a forum with 
Uncle Walter and the team from Hui o Kuapā who have led Aloha ‘Āina conservation 
activities in Hawai‘i over the last decade. From Kaho‘olawe, to battles over water rights, 
to struggles against land development like Lā‘au Point, to the ongoing issues with 
GMOs, Uncle Walter Ritte and those closest to him will tell the front line stories and talk 
about the behind the scene strategies, including legal, political and communication 
strategies, that contributed to some of Hawaii's most important cultural and conservation 
victories. This will be a wholly unique opportunity to hear directly from and dialogue with 
some of these intergenerational cultural activists about their conservation work. All are 
welcome to attend, as the panel hopes that from our lessons from past experiences, 
current and future generations will deepen their appreciation for Aloha ‘Āina and 



understanding as to how to use this gift from our kūpuna to protect our Hawai‘i for future 
generations. I ka wā mamua, ka wā mahope. 

6-9 Huliāmahi: Uniting Communities to Seek Near Shore Marine Abundance 
Through Community Based Subsistence Fishing Areas and Fishpond 
Revitalization 

Kawika Winter2,3, Charles Young4, Emma Anders5, Erin Zanre5, Kahiau Wallace6, 
Kalahoohie Mossman7, Luka Mossman8, Brenda Asuncion1 
1Kua'aina Ulu 'Auamo, Honolulu, HI, USA, 2Hui Maka'ainana o Makana, Ha'ena, HI, 
USA, 3Limahuli Garden and Preserve, Hanalei, HI, USA, 4Kama'aina United to Protect 
the 'Aina, Ho'okena, HI, USA, 5DLNR Division of Aquatic Resources, Honolulu, HI, USA, 
6Ho'ala 'Aina Kupono, Kahana, HI, USA, 7Edith Kanaka'ole Foundation, Hilo, HI, USA, 
8Conservation International - Hawai'i, Honolulu, HI, USA 

huli.ā.mahi 1. To join together in great numbers to cooperate; to act with unanimity, as a 
political party. 2. Strong, as the sea. 

THE PEOPLE OF HAWAI‘I rely on nearshore fisheries for food and perpetuation of 
traditional and customary practices. Community Based Subsistence Fishing Areas 
(CBSFA) and traditional Hawaiian fishpond revitalization are complementary efforts to 
restore community stewardship and abundance in our nearshore environments. In the 
90’s communities self-organized around marine resource stewardship. One 
management tool developed in this period was HRS 188-22.6, the CBSFA law. After 
approximately 10 years of community meetings, drafts and negotiations, the first rules, 
the Hāʻena CBSFA rules await the Governor’s approval. Practitioners and agency 
representatives involved in the development of CBSFA’s will discuss broadly: Past 
experience and whether there are assurances of a community pathway forward? 
Hawaiian fishponds, once abundant, supplemented fishing efforts to provide food for 
growing populations. In the same way that traditional agriculture decreased as 
socioeconomic conditions shifted, fishponds fell into disrepair and disuse in recent 
centuries. Hui Mālama Loko I‘a (hui) is a growing consortium of practitioners/supporters 
from 35 fishpond restoration projects across six islands who have shared and learned 
from each other since 2004. Members will discuss among other things the role of loko 
i‘a, purpose and coordination of the hui, Hale o Lono as a Hawaiʻi island example and 
other efforts to increase fishpond restoration and production. 

6-10 Albizia Invasion Across Hawaii's Physical, Political, and Economic 
Landscapes: How to Respond 

Russell Ruderman 
Hawai‘i State Senate, Pahoa, Hawai‘i, USA 

We cannot view Albizia solely as a natural phenomenon, occurring separately from 
Hawaii's residents. Rather, it is an invasive species first introduced and propagated by 
people, and primarily spread by human activity, particularly along construction 
corridors.  Recently, during Hurricane Iselle we witnessed the profound impact that this 
tree is capable of having on people living in the District of Puna.  Although the hurricane 
arrested the state's attention, citizens of Puna have been enduring power outages, 
blocked roads, and crushed houses for decades.  These impacts will increasingly be felt 
by other districts if proactive, coordinated management is not implemented. Several of 
Hawaii's state agencies are tasked with managing invasive species and hazards to 
public safety.  Doing this effectively in Albizia-dominated landscapes requires broader 



definitions of maintenance tasks and increased interagency coordination.  Agencies 
must look beyond their borders, whether a highway right of way, the coastline, or a port 
of entry to predict what the future will bring and address it proactively in concert with 
relevant partners.  Legislators need frank, direct input from experts in the field of 
invasive species in a regular, sustained way.  Several instances in which input is 
regularly needed are identified with particular attention paid to the situation of Albizia. 

6-11 Using Science-Based Ecological Knowledge to Combat Albizia (Falcataria 
Moluccana): How about a Dose of Forest Management? 

R. Flint Hughes1, Springer Kaye3, Travis Sowards1, James Leary2 
1USDA Forest Service, Hilo, Hawai‘i, USA, 2University of Hawai‘i at Mānoa, Honolulu, 
Hawai‘i, USA 3 Big Island Invasive Species Committee, Hilo, Hawai‘i, USA 

In lieu of the extensive and costly damage caused by falling Albizia trees during 
Hurricane Iselle on Hawai‘i Island, an Albizia Task Force has been organized and 
directed to provide a comprehensive strategy to eliminate Albizia stands from priority 
areas and control their spread and establishment. At its core, this strategy will remove 
hazard trees (i.e. those posing an immediate threat to infrastructure) using the most 
economical and effective means available (e.g., cutting down or trimming suitably and 
killing with herbicide), and kill non-hazard trees using herbicide applications that are 
highly successful and cost effective. These efforts are anticipated to take place over 
extensive regions of Hawai‘i Island currently infested with Albizia, and we hope they 
will be implemented across areas of Albizia infestation on other Hawaiian Islands. Here 
we present results from past and ongoing research that documents what we currently 
know and are learning regarding the anticipated response of ecosystems to Albizia 
management. We include information concerning, understory vegetation dynamics, 
Albizia and non-Albizia seedling recruitment, Albizia snag decomposition and woody 
debris deposition, and soil nutrient dynamics with respect to albizia mortality and the 
potential legacy of its prior infestation of respective areas. Our primary goal in this 
research is to provide land owners and land managers the information that they need to 
successfully control and manage this large, fast-growing, and potentially deadly invasive 
tree species. 

6-12 Breaking Down Barriers to Effective Albizia Management 

Springer Kaye 
Big Island Invasive Species Committee, Pacific Cooperative Studies Unit, UH Mānoa, 
Hilo, HI, USA 

In the aftermath of Hurricane Iselle 30% of island homes went dark, 19 tree trimming 
crews and 200 personnel poured into the Puna and Hilo Districts, and damage estimates 
reached into the tens of millions. It seemed clear at that time that falling Albizia had not 
only destroyed homes, powerlines, and road access, but had at last broken down 
remaining barriers to proactive management. A task force galvanized around the need to 
mitigate future Albizia impacts in a cost effective, strategic way. Participants included on-
site managers with routine annual Albizia budgets ranging from $200,000 to $2 Mil per 
year, as well as ecologists, legal advisors, private arborists, and high level 
administrators. Within weeks after the storm, maps of high priority public infrastructure at 
risk from falling Albizia and detailed cost estimates were completed. A $6.8 million plan 
to eliminate and control the spread of Albizia threatening 18 mi of primary electrical 
transmission lines and 31 mi of major state and county roads in East Hawai‘i was put 
forward. Solutions to obstacles were identified and addressed, including the high costs 



of hazard tree removal, lack of authority or prioritization of preventative measures, and 
the perceived overwhelming scope of the problem. Within 6 months after the storm the 
first priority project was complete, with more than 15,000 Albizia controlled. Here we 
present progress on Albizia management on Hawai‘i Island, highlighting successful 
partnerships, hard lessons learned, ongoing opportunities, and the surprising sources of 
funding that have or have not been forthcoming. 

6-13 House on Fire: An Assessment of Hawaii’s Interisland Detection and 
Response Capacities for Little Fire Ant 

Lloyd Loope, Teya Penniman 
Maui Invasive Species Committee, Makawao, HI, USA 

Little fire ant (Wasmannia auropunctata) (LFA) acutely threatens human health and 
quality of life, blinds pets and livestock, reduces agricultural productivity and biodiversity, 
endangers property values and erodes visitor satisfaction. In spite of well-intentioned 
efforts at island ports and harbors, LFA has been detected with dangerous frequency in 
shipments of propagative plant material, hapuʻu logs, tropical fruits and cut flowers. 
Without effective improvement in strategy, LFA is on its way toward widespread 
establishment statewide. To support improved interisland detection and response, we 
conducted an assessment of sectors threatened, pathways, and barriers to success, and 
considered options to prevent its continued expansion. Current inspection protocols and 
capacity are inadequate to protect Hawaiʻi. Improved tools and resources are needed to 
minimize transport and enhance detection and eradication of new populations. If 
eradication becomes infeasible on an island, resources must shift to aggressive 
containment involving population suppression and impact management. To succeed, 
agencies and collaborators will need to achieve a proper balance of appropriate 
regulations and enforcement; improve education and outreach; and flexibly respond to 
changing situations. Local governments, businesses and citizens will bear most costs of 
suppression. Proactive and coordinated efforts can help minimize long term costs. Public 
reporting can be a powerful tool to assist with detection but there is much room for 
improvement. Understanding and support from the public, affected industries and 
elected officials will be critical to success. Addressing identified shortcomings for LFA 
will help limit interisland spread of other serious pests, most notably red imported fire 
ant. 

6-14 Rapid ‘Ōhi‘a Death in the Puna District, Hawai‘i Island, Part 1: Distribution 
and Stand-Level Mortality 

J. B. Friday1, Leif Mortenson2, Flint Hughes3, Lisa Keith4, Lionel Sugiyama4, Nathanael 
Friday5, Kyson Dunn6, Blaine Luiz7, Travis Sowards3 
1University of Hawai‘i at Mānoa Cooperative Extension Service, Hilo, Hawai'i, USA, 
2USDA Forest Service Pacific Southwest Research Station, Placerville, California, USA, 
3USDA Forest Service Institute of Pacific Islands Forestry, Hilo, Hawai'i, USA, 4USDA 
ARS Pacific Basin Agriculture Research Center, Hilo, Hawai'i, USA, 5Dartmouth College, 
Hanover, New Hampshire, USA, 6Hawai'i Community College Forest TEAM, Hilo, 
Hawai'i, USA, 7University of Hawai'i at Hilo, Hilo, Hawai'i, USA 

Within the past five years, landowners in the Puna District on Hawai‘i Island have 
noticed an increase in stand-level mortality of ‘ōhi‘a (Metrosideros polymorpha). 
Individual, heretofore healthy trees die rapidly over a period of days, leaving a canopy of 
brown leaves clinging to the tree. Mortality occurs in patches of a few hundred to a few 
thousand trees. Symptoms do not match those of infections by the foliar rust pathogen 



Puccina psidii but rather indicate a vascular or root problem, which was further 
investigated in laboratory and greenhouse studies. An initial roadside survey of 31 
dieback sites showed no correlation with rainfall or elevation. Most mortality occurred on 
soils developed over pāhoehoe lava and on substrates aged 400-750 years before 
present. Most sites with high mortality lined up with mapped fault lines along the Kīlauea 
volcano's NE-SW rift zone. Despite the mortality of the canopy ‘ōhi‘a trees, understory 
vegetation, most of which consists of the alien Psidium cattleianum but in some sites 
includes kōpiko (Psychotria sp.) and other native species, remains healthy. Analysis of 
remotely sensed images showed that affected areas (defined as having between 10% 
and 100% mortality) increased from 915 ha in 2012 to 6,403 ha in 2014. Field monitoring 
plots revealed mortality across all size classes and stand compositions, with no 
correlation between mortality and areas of heavy competition from Psidium cattleianum. 
Current efforts have documented the spread of the disease from lower Puna into upper 
Puna and the South Hilo district. 

6-15 Rapid ‘Ōhi‘a Death in the Puna District, Hawai‘i Island, Part 2: Laboratory and 
Greenhouse Diagnosis of the Pathogen 

Lisa Keith1, Lionel Sugiyama1, Wade Heller4, Flint Hughes2, J. B. Friday3, Leif 
Mortenson7, Nathanael Friday6, Kyson Dunn5, Blaine Luiz4, Travis Sowards2 
1USDA/ARS/DKI-PBARC, Hilo, HI, USA, 2U.S. Forest Service, Hilo, HI, USA, 3University 
of Hawai‘i at Mānoa, Honolulu, HI, USA, 4University of Hawai‘i at Hilo, Hilo, HI, USA, 
5Hawai‘i Community College, Hilo, HI, USA, 6Dartmouth College, Hanover, NH, USA, 
7U.S. Forest Service, Placerville, CA, USA 

‘Ōhi’a (Metrosideros polymorpha) is Hawaii’s most widespread and ecologically 
important native tree, defining native forest succession and ecosystem function over 
broad areas, providing critical habitat for rare and endangered native bird and insect 
species, and exemplifying the strong links between native Hawaiian culture and the 
islands’ environment. Within the past 5 years, extensive ‘ōhi’a mortality has been 
observed in the Puna District of Hawai‘i Island. Affected trees exhibit rapid, synchronized 
death of leaves on individual branches that eventually spreads to the entire canopy. 
Cross sections of diseased trees revealed dark brown to black discoloration in the xylem 
of the trunk. A perithecia-producing fungus was isolated from infected tissue and based 
on morphological characteristics and molecular sequencing, the fungus was identified as 
Ceratocystis fimbriata sensu lato. Pathogenicity of C. fimbriata from this study was 
tested by inoculation of pot grown seedlings of ‘ōhi’a. Control plants were inoculated with 
sterile distilled water. Plants produced wilt symptoms within 17 to 88 days after 
inoculation. As the disease progressed, leaves withered and died, showing that C. 
fimbriata was pathogenic to ‘ōhi’a. Control plants remained symptomless. We have 
termed this disease Rapid ‘Ōhi’a Death (ROD). This pathogen may pose a serious threat 
to Hawaii’s native forests. Widespread mortality would be catastrophic for Hawaii’s 
watersheds and could lead to extensive loss of habitat for hundreds of native species. It 
is critical to determine the distribution and mechanisms of spread of C. fimbriata in order 
to develop appropriate management strategies to limit the spread of the fungus. 

 

 

 

 



PMNM Session 

PMNM-1 Exploration of Mesophotic Coral Ecosystems in the Papahānaumokuākea 
Marine National Monument 

Daniel Wagner1, Randall Kosaki1, Heather Spalding2, Alison Sherwood2, Barbara 
Calcinai3 
1NOAA Papahanaumokuakea Marine National Monument, Honolulu, Hawai‘i, USA, 
2University of Hawai‘i, Department of Botany, Honolulu, Hawai‘i, USA, 3Polytechnic 
University of Marche, Ancona, Italy 

The Papahānaumokuākea Marine National Monument (PMNM) surrounding the 
Northwestern Hawaiian Islands (NWHI) is one of the largest marine protected areas on 
the globe. The unique biodiversity of these remote islands has previously been surveyed 
both in shallow water (<40 m) using conventional SCUBA, as well as in deep water 
(>200 m) through the use of trawling, deep-sea submersibles and remotely operated 
vehicles. However, little is known about the biodiversity of the NWHI between these 
depth ranges. This intermediate zone hosts mesophotic coral ecosystems (MCEs), 
which are light-dependent communities found below the depth limits of conventional 
SCUBA diving. MCEs are largely under-surveyed worldwide, and especially in remote 
areas such as the NWHI. Since 2009, multiple research expeditions have been launched 
to explore MCEs within the PMNM using mixed-gas technical diving. Several significant 
discoveries have resulted from these explorations, including the discovery of new 
species, geographic range expansions of known species, and important insights into 
numerous biological and ecological processes. Collectively, these findings highlight the 
importance of surveying the deeper depth range of coral reef ecosystems, which remain 
largely unexplored. 

PMNM-2 Advancing Hawaiian Monk Seal Conservation Through Collaborative 
Approaches to Malnourished Animal Transport, Care, and Rehabilitation 

Michelle Barbieri1,2, Deborah Wickham1, Jeff Boehm1, Kathy Frost1, Frances Gulland1, 
Shawn Johnson1, Charles Littnan2, Lloyd Lowry1, Tenaya Norris1, Teri Rowles3, Claire 
Simeone1,3 
1The Marine Mammal Center, Sausalito, CA, USA, 2NOAA Pacific Islands Fisheries 
Science Center, Hawaiian Monk Seal Research Program, Honolulu, HI, USA, 3NOAA 
National Marine Fisheries Service, Marine Mammal Health and Stranding Response 
Program, Silver Spring, MD, USA 

Poor foraging success and resulting malnutrition and mortality are key impediments to 
Hawaiian monk seal population recovery, particularly in the Northwestern Hawaiian 
Islands (NWHI). In past decades, treatment of malnourished juvenile monk seals was 
variably successful due to resource limitations for transport and housing, sometimes 
resulting in stress and ocular disorders. In 2014, The Marine Mammal Center (TMMC), a 
non-profit rehabilitation, research and education organization, constructed a hospital 
dedicated to the care of endangered Hawaiian monk seals. Ke Kai Ola (KKO; “The 
Healing Sea”) in Kona, Hawaiʻi, is designed to house monk seals needing medical care 
for prolonged periods. NOAA research vessels already operating in the NWHI twice 
annually are the primary platform for patient transport between the NWHI and KKO; seal 
patients receive immediate veterinary care and nutritional support onboard. Nationwide 
fundraising efforts and community volunteer support are the foundation for KKO 
operations, where there are few paid staff. Agency partners, including the State of 
Hawai’i and U.S. Coast Guard, include monk seals in their multipurpose missions and 



enable creative solutions to transport and monitoring needs. To date, six juvenile seals 
have been successfully rehabilitated. Patients gained 2.3 kg per week on average 
(range 1.2-3.8 kg). NOAA scientists conduct field observations to identify rehabilitation 
candidates and provide post-release monitoring for all seals.  Atoll specific juvenile 
survival rates and natal locations were considered when determining precise NWHI 
release locations. Telemetry data post-release indicate that all seals adapted well and 
remained at respective release sites in the weeks following release. 

PMNM-3 Hōkūleʻa Worldwide Voyage: Sailing to Inspire Local and Global 
Communities to Mālama Honua 

Brad Wong1, Haunani Kane2, Kaleo Wong3, Heidi Guth4, Eric Co6, Jenna Ishii5 
1Office of Hawaiian Affairs, Honolulu, HI, USA, 2University of Hawai‘i, Honolulu, HI, USA, 
3O‘ahu Army Natural Resources Program, Honolulu, HI, USA, 4Kai Ho'oulu LLLC, 
Honolulu, HI, USA, 5Polynesian Voyaging Society, Honolulu, HI, USA, 6Harold K.L. 
Castle Foundation, Kailua, HI, USA 

The Polynesian voyaging canoes Hōkūleʻa and Hikianalia are journeying around the 
world to create global relationships and explore how to care for our oceans and Island 
Earth. They have embarked on a three-year journey that spans 63,000 nautical miles, 
and 85 ports in 26 nations. The canoes carry a message of mālama honua (caring for 
Island Earth), sailing to inspire our local and global communities to take action toward a 
healthier, more sustainable Island Earth. With over a year of sailing through the Pacific 
now accomplished, the proposed presentation will aim to chronicle the experiences, 
reflections, and achievements of the voyage thus far, looking specifically through the 
lens of our environmental conservation efforts. These reflections will include 
environmental policy work on an international scale, scientific research on the open 
ocean, canoe-to-classroom collaborations with leading educational institutions, and 
public-private partnerships. The presentation will be comprised of a variety of 
conservation professionals, sailors and navigators that will reflect the breadth of 
perspectives to be shared from experiences voyaging.  The lessons learned that will be 
the emphasis of the presentation are driven by the goals of the voyage; framed by 
science, management, and cultural practice; and focused on innovative solutions both 
globally and locally. Using our canoes as a platform, we hope to bridge cultural tradition 
and modern technology, timeless values and new visions, and to inspire the next 
generation of leaders to build sustainable solutions for Island Earth’s future. 

PMNM-4 Papahānaumokuākea: Understanding ʿĀina Akua in Hawaiian Socio-
Ecological systems 

Kekuewa Kikiloi 
University of Hawai‘i at Mānoa, Honolulu, Hawai‘i, USA 

The Northwestern Hawaiian Islands comprises well over half of the Hawaiian 
archipelago, as it consists of a number of the small volcanic islands, coral islands, 
seamounts, banks, and shoals extending 1091 miles (1,759 kilometers) in a 
northwestern direction past our ‘main’ Hawaiian chain.  This study will demonstrate how 
this vast region is an important component to understanding our archipelago as a model 
system that structures biophysical contexts and resource bases which led to very 
different and unique strategies in human-environment interaction.   The Northwestern 
Hawaiian Islands represents a region where terrestrial land, resources, and biodiversity 
diminish greatly with distance, and where ocean area increase exponentially.  Given 
these circumstances, our ancestors had to adapt to these conditions and develop 



strategies to get people to and from these areas, and to give them the best chances to 
survive once on these islands.   This interdisciplinary research will use both Hawaiian 
oral traditions and traditional worldview, along side with scientific approaches to 
understanding the nature of human exploration, colonization, and occupation of these 
islands over a period of 400 plus years from A.D. 1400-1800.   It will provide an 
explanatory framework of how native Hawaiians viewed this remote region as part of 
maintain the health and welling of the people and all living things in the Hawaiian 
archipelago.  It has important implication of how we do research and management here 
in Hawaiʿi, emphasizing the need to bridge natural and cultural components of resource 
management. 

PMNM-5 Me he ʻopihi paʻa la: Utilizing Science and Culture to Manage Our 
Shorelines 

Hoku Johnson1, Christopher Bird2, Kehau Springer3,5, Emily Fielding4, Moani Pai1 
1NOAA / Office of National Marine Sanctuaries, Honolulu, Hawai‘i, USA, 2Texas A&M 
University Corpus Christi, Corpus Christi, Texas, USA, 3Conservation International 
Hawai‘i, Honolulu, Hawai‘i, USA, 4The Nature Conservancy, Makawao, Hawai‘i, USA, 
5Na Maka O Papahanaumokuakea, Kawaihae, Hawai‘i, USA 

‘Opihi, the crunchy, salty, charismatic patellogastropods of Hawaii's shorelines not only 
bear the name "He iʻa make ka ʻopihi": The opihi is the fish of death, but ‘opihi and 
numerous other intertidal invertebrates are being loved to death via overharvest in 
Hawai‘i. In order to save Hawaii's rocky shorelines from becoming completely devoid of 
‘opihi, a group of several disparate entities with one common interest - reversing the 
decline of ‘opihi while promoting sustainable harvest met in Hana, Maui in 2008 to 
discuss their common concerns. That meeting birthed the ‘Opihi Partnership which has 
grown into an unprecedentedly successful collaboration between Hawaiian practitioners, 
university scientists, and management agencies. The partnership embraces both 
scientific and traditional Hawaiian knowledge and supports Hawaiian communities and 
managers in monitoring their shorelines and effecting positive change in their marine 
resources. In 2009 four gutsy Hawaiian and western scientists embarked on an 
expedition to monitor one of the most poorly understood ecosystems in the Northwestern 
Hawaiian Islands: the intertidal zone. Their expedition was the start of the Intertidal 
Monitoring Program, a two-week annual expedition to Papahānaumokuākea Marine 
National Monument that aims to further the principles of the ‘Opihi Partnership and 
integrate Native Hawaiian ways of knowing with western science centered on 
Papahānaumokuākea's rocky shorelines. This forum aims to showcase how science and 
culture merge across the Hawaiian archipelago to build community capacity and inform 
management decision-making. 

PMNM-6 Translocation of Wild Laysan Teal (Anas Laysanensis) to Kure Atoll: 
Project Methodology and Update 

Michelle Reynolds1, Cynthia Vanderlip2, John Klavitter3, Karen Courtot1 
1USGS Pacific Island Ecosystems Research Center, Hawai’i National Park, HI, USA, 
2Department of Land and Natural Resources, Kure Atoll, HI, USA, 3USFWS, National 
Wildlife Refuge System, Falls Church, VA, USA 

The Laysan teal (or duck; Anas laysanensis) occurred throughout the Hawaiian 
archipelago 800-1000 years ago, but for 150 years it was isolated on a small remote 
atoll (412 ha), Laysan Island. Like other Hawaiian birds, it was extirpated from islands 
following the arrival of humans and introduced mammals, and declined to near extinction 



following the introduction of rabbits to Laysan around 1905. The last remaining Laysan 
teal population grew to Laysan's estimated carrying capacity of about 500 after rabbits 
were eradicated in 1924. To reduce inherently high extinction risk associated with small 
island populations, an experimental reintroduction to Midway Atoll (wild to wild) was 
conducted during 2004-2005 and the population grew to about 500 birds by 2010. 
However, population declines of approximately 40% on Laysan in 2011-2012 after the 
Tōhoku tsunami impacted Laysan and Midway, and subsequent severe avian botulism 
outbreaks at Midway in 2011 and 2013 emphasize the urgency of restoring additional 
populations to reduce stochastic extinction risks. Kure Atoll Wildlife Sanctuary was 
ranked in the top three sites most feasible for restoration and reintroduction of Laysan 
teal. DLNR removed rats from Kure Atoll in 1993, and recently restored habitat, installed 
rain catchment devices, and attempted a big-headed ant (Pheidole megacephala) 
eradication to restore the ecosystem prior to translocation. In 2014, wild 28 juvenile 
ducks were translocated to Kure in coordination with DLNR, US Coast Guard, USFWS, 
Hawai‘i Wildlife Center, Papahānaumokuākea Marine National Monument and USGS. 
We describe methodology and provide an update on these efforts. 

PMNM-7 Interweaving Resource Management, Culture, and Identity: Mele 
Composition and Performance as Fundamental Resource Management Activities 

Snowbird Bento1,3, Mehana Hind1,2, Kainani Kahaunaele1,4, Keoni Kuoha1, Keola 
Lindsey1,2, Pueo Pata1 
1Native Hawaiian Cultural Working Group, Papahānaumokuākea Marine National 
Monument, Hawaiʻi, USA, 2Office of Hawaiian Affairs, Hawaiʻi, USA, 3Kamehameha 
Schools, Kapālama, Honolulu, Hawaiʻi, USA, 4University of Hawaiʻi, Hilo, Hilo, Hawaiʻi, 
USA 

Due to cultural, historical, and legal reasons, resource management in the land and 
seascapes of Hawaiʻi focuses on what are termed “natural” resources.  Indeed, within a 
Euro-American mindset, it would be illogical to approach resource management in areas 
relatively untouched by human activity in any other way.  And yet, even within resource 
management organizations wherein their stated purpose is to manage natural resources, 
a critical part of their work is to manage human activity in relation to natural resources, 
change human behaviors that negatively impact natural resources, and positively impact 
broader human perceptions and perspectives of these resources in support of their 
management activities.  In seeking to impact human culture in relation to resources, a 
resource management organization moves beyond the realm of natural resources, into 
the realm of cultural resource management. In Hawaiʻi, mele (song; poetry) composition 
and performance are fundamental cultural resource management activities.  Mele is a 
traditional means by which environmental knowledge is recorded, imbued with 
relevance, and synthesized with other knowledge disciplines.  In turn, mele 
communicate value to and generate relevance within interested audiences—audiences 
that continually expand with every mele performance. In December 2013, a group of 
cultural practitioners visited Midway Atoll, in the Papahānaumokuākea Marine National 
Monument, to compose mele about that place. This forum seeks to share that 
experience, along with its products.  Practitioners of traditional composition will share 
their process, describing the concepts and imagery captured in their mele, and teach the 
audience mele that empower Papahānaumokuākea as a cultural space. 

 

 



PMNM-8 Building Cultural Capacity at Scale: The Role of Papahānaumokuākea in 
the Growth of Large-Scale MPAs 

Naia Lewis, 'Aulani Wilhelm 
NOAA ONMS Ocean Initiatives, Honolulu, HI, USA 

As one of only a handful of protected areas globally mandated to protect both natural 
and cultural heritage, Papahānaumokuākea Marine National Monument (PMNM) and 
World Heritage Site is more an “NCPA” or a Natural, Cultural Protected Area than an 
MPA or marine protected area. With few other large-scale, remote MPAs to provide 
support and lessons learned, development of innovative management activities to meet 
natural and cultural mandates equally was often challenging. Papahānaumokuākea has 
committed significant effort towards building cultural capacity in staff and partners to 
ensure management activities are created with the perspective that nature and culture 
are one. Through internal initiatives like the Native Hawaiian Cultural Working Group 
PMNM has brought awareness to the fact that even remote ocean areas can have deep 
cultural significance and ties to community. To strengthen the benefits that come with 
increased understanding of the role of culture and community in large-scale marine 
conservation, PMNM purposely developed partnerships with other Pacific communities. 
From initiatives like Our Sea of Islands (2007) and a Sister-Site Agreement with the 
Phoenix Islands Protected Area (2009) to the Pacific-Exchange (2010), efforts to support 
the integration of culture and indigenous knowledge into management culminated in the 
creation of Big Ocean: A Network of the World’s Large-Scale Marine Managed Areas 
(2010).  Currently, Big Ocean is the only peer-learning network supporting managers of 
large-scale MPAs. This presentation will show how cultural connections must be 
considered as important components of management and to grow the body of best-
practice management for large-scale MPAs globally. 

CONCURRENT SESSION 7: THURSDAY, AUGUST 6 

7-1 Puʻu Waʻawaʻa Ahupuaʻa Explored through Multiple Ways of Knowing: The 
Next 10 Years 

Elliott Parsons 
Hawai'i Division of Forestry and Wildlife, Kailua Kona, Hawai'i, USA 

Can multiple ways of knowing and understanding a place contribute to more holistic and 
effective natural resource management and conservation?  In this wholly participatory 
and audience driven forum, we will tackle this complex question by discussing Puʻu 
Waʻawaʻa ahupuaʻa as seen through multiple lenses.  Puʻu Waʻawa'a, located in North 
Kona on Hawaiʻi Island is a largely intact ahupuaʻa whose public lands are managed by 
the Department of Land and Natural Resources.  Puʻu Waʻawaʻa is an ideal place 
through which to address this question because the Board of Land and Natural 
Resources approved in concept a management plan in 2003 that focused on multiple 
objectives.  How successful have we been over the last 10 years in addressing these 
multiple goals?  Can looking at a place through different lenses benefit conservation and 
act synergistically to further natural resource management goals, or does it just muddy 
the waters? In this forum we will divide into different groups that represent different ways 
of knowing Puʻu Waʻawaʻa, including, but not limited to conservation, education, culture, 
recreation, hunting, ecotourism, and restoration.  Each group will discuss the same three 
questions: where have we been the last 10 years, where do we want to go the next 10 
years, and how can this use/way of knowing/way of understanding work synergistically 
with the other groups?  Groups will discuss these questions together, and then will share 



their conclusions with the whole.  Results will be shared with HCC as a whole through a 
publication or future presentations. 

7-2 Public - Private Partnerships Improve Conservation Planning 

Shelby Ishida, Jean Brokish 
O‘ahu Resource Conservation and Development Council, Kunia, Hawai‘i, USA 

Agriculture and conservation are sometimes viewed as two opposing ideas. But 
increased appreciation and awareness for food self-sufficiency have resulted in better 
dialogue, and in recent years, Hawaiʻi has come to recognize these opposing ideas as 
two sides of the same coin. Conservation Planning illustrates how the ideas of 
agriculture and conservation can co-exist at the farm and watershed scales. Over the 
past several years, Oʻahu Resource Conservation and Development Council has been 
working with farms and communities to develop and implement conservation plans and 
to change the way we think about and utilize our island resources. This presentation will 
cover the principles of conservation planning and introduce an on-line conservation 
planning tool that is being developed with support of public-private partnerships, and is 
expected to increase the capacity of agriculture and conservation professionals to 
develop and implement conservation plans.  

7-3 USDA-NRCS Conservation Innovation Grants Program - Success through 
Innovation and Partnership 

Kipp Cherry 
NRCS, Washington DC, USA 

Conservation Innovation Grants (CIG) is a competitive grant program to encourage the 
development and demonstration of new technologies and conservation practices that the 
USDA Natural Resources Conservation Service (NRCS) can use to help America's 
landowners in conserving and improving natural resources on private working lands. Up 
to 10 percent of the total funds available for CIG may be set-aside for demonstrations of 
new or novel technology that can easily and inexpensively be adopted by Historically 
Underserved Producers, Indian Tribes, or community-based organizations comprised of 
or representing these individuals or entities in order to address their natural resource 
concerns. The following projects are an example of the NRCS CIG program efforts 
towards environmental justice. 

Sustainable Solar for Beginning Farmers (SSBF) with Limited Resources 
Sustainable Solar for Beginning Farmers (SSBF) with Limited Resources, in 
collaboration with Solar Wave (SW), will design and build an affordable solar-powered 
refrigeration container system. This project utilizes technology created by NASA that has 
been successfully applied especially in the military context but SSBF has re-engineered 
the concept using affordable components and it now has potential applications for 
agricultural operations. These units are designed for disadvantaged farmers who lack 
effective refrigeration systems on site because of the exorbitant start-up costs of solar 
powered energy systems. The project is located on the Big Island of Hawai‘i. 

7-4 Using Decision Support Tools to Estimate the Impact of Land Use Change on 
Ecosystem Services 

Kim Falinski, Hla Htun, Kirsten Oleson 
University of Hawai‘i at Mānoa, Honolulu, USA 



Changes in the native forest, the presence of feral pigs throughout the watershed, and 
changing agricultural practices are some of the land use changes in the history of west 
Maui that contribute to the ability of the land to retain water, sediment and nutrients. 
Today, land managers need to be able to understand the effects on ecosystem services 
in watersheds where fallow agriculture lands are being re-developed, and to predict what 
future land use will provide the most valuable ecosystem goods and services. We 
parameterized a decision support modeling tool called InVEST to quantify and map the 
changes in four ecosystem services over time. Specifically, we compared sediment and 
nutrient retention, water yield and carbon sequestration for different periods in Hawaii's 
history (pre-settlement, agricultural boom, 2010, and a 2020 future scenario). Our results 
will show the tradeoffs land use managers made in the past, and suggest possible 
alternatives for the future. Connecting land use management decisions to ecosystem 
services will create opportunities for managers to explore the tradeoffs inherent to 
managing small yet diverse watersheds such as those in west Maui. 

7-5 Perpetual Land Conservation Requires Checks and Balances 

Edward Clement, Scott Fisher, Tina Aiu, Janet Britt, Jennifer Luck 
Hawaiian Islands Land Trust, Wailuku, HI, USA 

Land conservation offers the promise of protecting lands for the benefit of current and 
future generations.  However, there are many threats to this promise.  Thus, good land 
conservation is like good government, it requires checks and balances.  Not all 
conserved lands have adequate checks and balances.  From a more demanding land 
conservation perspective, most conserved lands can fit into one of the following 
protection leval categories: Land Conserved with a Perpetual Conservation Restriction 
(strongest level of protection); Land Conserved with a Deed Restriction (middle level of 
protection); and Land Conserved with Conservation Intent Alone (lowest level of 
protection).  The pressures on Hawaii's remaining open space lands will only be 
increasing as there is less and less land available for development proposals.  Across 
the United States, many conserved open space lands that lacked adequate conservation 
protections have been lost to development and other pressures.  In recognition of this 
reality, we can place perpetual conservation restrictions on important and weakly 
protected open space lands.  In this symposium, experienced land conservation 
professionals will carefully examine and explain the different levels of conserved lands 
and how we can better protect important lands with adequate checks and balances so 
that our land conservation work will truly benefit current and future generations.  The 
audience will be encouraged to particpate with questions and their own observations and 
ideas. 

7-6 The Status and Trends of the Marine Resources of the Āhihi Kīna‘u Natural 
Area Reserve 

Eric Conklin1, Emily Fielding1, Erik Franklin2, Dwayne Minton1 
1The Nature Conservancy, Honolulu, HI, USA, 2Hawai‘i Institute of Marine Biology, 
Kāne‘ohe, HI, USA 

The 807 acres of coral reef protected by the ‘Āhihi - Kīna'u Natural Area Reserve (NAR) 
have one of the highest levels of legal protection of any coral reefs within the main 
Hawaiian Islands. While these reefs are legally protected and biologically unique, they 
are also under threat from both local and global human-induced stressors. In response 
to these threats, and to effectively manage and preserve these unique state resources, a 
citizen-government Working Group developed a comprehensive Management Plan to 



protect and preserve the lands and waters of the ‘Āhihi - Kīna‘u NAR. This Plan was 
approved by the State Board of Land and Natural Resources in October 2012, and 
implementation has recently begun. In December of 2014, The Nature Conservancy 
partnered with the State of Hawai‘i to collect baseline data on fish and coral communities 
within and adjacent to the NAR, against which to measure the effectiveness of the NAR's 
new Management Plan in the years to come. Total fish biomass (45.1 g/m2) from 28 
sites surveyed inside the NAR was double that found in 27 sites surveyed outside the 
boundaries (21.9 g/m2), and very similar to that found in surveys conducted by the 
Hawai‘i Institute of Marine Biology's Coral Reef Assessment and Monitoring Program in 
2007 (44.2 g/m2). We will further explore these spatial and temporal trends, and also 
compare these results to data collected from a suite of sites under different management 
regimes around the state, discussing the implications for effective marine conservation 
and management in Hawai‘i. 

7-7 Reef Scent: How Brooded Coral Larvae from a Tough Coral Smell Their Way to 
a New Home 

Narrissa P Spies1, James WA Murphy1, Francois O Seneca1, Aleka Lyman1, Jonathan 
Martinez2, Robert Richmond1 
1Kewalo Marine Laboratory, Honolulu, HI, USA, 2NOAA, Honolulu, HI, USA 

Coral reefs are highly diverse marine ecosystems of ecological, economic, and cultural 
value. With the expected negative effects on reefs from global climate change including 
rising sea temperatures and ocean acidification, the identification of resilient coral 
species has become increasingly important. Leptastrea purpurea is an encrusting coral 
that is found throughout the Indo-Pacific and Red Sea. While most corals are broadcast 
spawners, releasing sperm and eggs to be fertilized in the water column, some corals 
brood embryos within their tissues after internal fertilization. L. purpurea appears to 
release planula larvae on a continuous basis from the parent colony as observed during 
two years of monitoring. The planula larvae show remarkable resilience under a wide 
range of stressful conditions including temperature, sediment, and chemical stressors, 
as well as the ability to successfully settle and metamorphose after 180 days in 
controlled laboratory conditions. Various smells were tested to identify a settlement cue 
for L. purpurea larvae, and our results suggest that the smell associated with other coral 
colonies induce larval settlement and metamorphosis. Knowledge of the settlement cues 
and reproductive biology of this coral is important to our understanding of coral resilience 
in the face of anthropogenic perturbation. 

7-8 Sources of Coral Pathogens on Hawai‘i Coral Reefs 

Amanda Shore-Maggio1,2, Greta Aeby2, Sean Callahan1 
1University of Hawai‘i at Mānoa, Honolulu, HI, USA, 2Hawai‘i Institute of Marine Biology, 
Kāne‘ohe, HI, USA 

Disease is an emerging problem to coral reef ecosystems worldwide. Yet, the basic 
mechanisms of disease epidemiology in corals are poorly understood. For infectious 
diseases, reservoirs or vectors that allow the spread of pathogens in the environment 
influence disease dynamics. Identifying sources of coral pathogens would be important 
for predicting and mitigating disease outbreaks. Montipora White Syndrome (MWS) is a 
coral disease that caused significant mortality in Kāne‘ohe Bay and is known to be 
caused by bacterial infections. Seawater, terrestrial freshwater/sediment, and marine 
organisms in Kāne‘ohe Bay were sampled and tested for the presence of three known 
bacterial pathogens of MWS using molecular techniques. Coral pathogens were 



identified from several marine organisms, including blue-spotted goby (Asterroptyerx 
semipunctatus), hinge-beak shrimp (Cinetorhynchus sp.), and the coral host (Montipora 
capitata). Coral pathogens have also been identified from seawater and from Kāne‘ohe 
Stream. With the presence of coral pathogens in multiple biotic and abiotic sources in 
Kāne‘ohe Bay, it is likely that corals have frequent exposure to bacterial pathogens. 
Additionally, the presence of bacterial pathogens in healthy coral suggests that M. 
capitata may serve as a reservoir for opportunistic pathogens that cause disease when 
stressful conditions lower coral defenses. 

7-9 The Emergence of Black Band Disease in the Hawaiian Archipelago 

Christina Runyon1,2, Blake Ushijima1, Silvia Beurmann1, Patrick Videau1, Amanda Shore-
Maggio1, Thierry Work3, Sean Callahan1, Greta Aeby2 
1UHM, HI, USA, 2HIMB, HI, USA, 3USGS, HI, USA 

In 2011, The Eyes of the Reef community reporting program received reports of a 
disease affecting Montipora on Kaua’i. An investigation was initiated in accordance with 
Hawaii’s Rapid Response Contingency Plan. Surveys preformed by coral biologists from 
UHM and pathologists from USGS confirmed the report, finding corals exhibiting lesions 
resembling black band disease (BBD) at outbreak levels (7.5% prevalence).  Histology 
revealed a mixed assemblage of cyanobacteria and gliding bacteria in association with 
cell necrosis.  BBD has been reported in the Caribbean, and Indo-Pacific but, this was 
the first report of BBD in Hawai’i. BBD is a tissue loss disease caused by a microbial 
consortium with three key players: filamentous cyanobacterium, sulfide-oxidizing 
bacteria and sulfate-reducing bacteria.  The objectives of this study were to confirm 
whether the disease was BBD, examine the distribution of the disease around Kaua’i, 
ascertain the degree of disease virulence, find an effective treatment in the field, We 
confirmed the presence of the three dominant bacterial players of BBD from the disease 
lesions: a cyanobacteria similar (99% sequence identity) to Pseudoscillatoria coralii 
strain identified from BBD in other Indo-Pacific regions, a sulfide-oxidizer (Beggiatoa sp.) 
identified in BBD worldwide and several sulfate-reducing bacteria (Vibrio sp.).  Aquaria 
studies confirmed infectivity of lesion material (94.4% infection rate).  Surveys conducted 
around Kaua’i revealed BBD was widespread (23 of 47 survey sites), affected three 
species of Montipora (M.capitata, M.patula, and M.flabellata), with average prevalence 
at 0.075(SE±0.05)%.  A lesion occlusion method of treatment was effective in the 
reduction of colony mortality. 

7-10 Detection of Chronic Stress in Reef-building Corals Exposed to Invasive 
Algae Through Gene Expression and Protein Regulation 

Victoria Sindorf1,2, Robert Richmond1,2 
1University of Hawai‘i at Mānoa, Honolulu, HI, USA, 2Kewalo Marine Lab, Honolulu, HI, 
USA 

Invasive algae mats like those common in Kāne‘ohe Bay, O‘ahu, are known to 
negatively affect coral health and recruitment through a variety of mechanisms including 
shading, abrasion, oxidative stress, and allelopathic interactions. Algae-induced stress 
has thus far been documented through changes in photosynthetic efficiency and 
coloration (bleaching) of the coral, and these studies have been largely accomplished 
through experimental manipulation, inflicting acute stress on coral nubbins. Few studies 
have investigated the stress response of corals chronically exposed to algae-induced 
stress, and none have used molecular methods to demonstrate and quantify this stress. 
This study focuses on Porites compressa colonies in chronic contact with the invasive 



alga Kappaphycus alvarezii on naturally occurring patch reefs in Kāne‘ohe Bay, O‘ahu, 
Hawai‘i. Our findings demonstrate the ability of these methods to detect and monitor 
coral stress before outward signs of stress such as bleaching are evident, which will 
allow for more proactive management of at-risk coral reef ecosystems.  The differential 
expression of genes and gene products (proteins) between corals in long-term contact 
with invasive algae and those not in contact with algae highlight the specific metabolic 
pathways involved in algae-induced stress response of corals and lays the foundation for 
understanding mechanisms of resilience towards these stressors. 

7-11 Investigating Urchin Grazing (Family: Echinoidea) as a Control of Algal 
Overgrowth in Two Hawai‘i National Parks 

Lindsey Kramer1, James Beets2, Sallie Beavers3, Eric Brown4, Emily Kelly5, Jennifer 
Smith5, Caitlin Kryss1, Kerrie Krosky1 
1Research Corporation of the University of Hawai‘i, Hilo, Hawai‘i, USA, 2University of 
Hawai‘i at Hilo, Hilo, Hawai‘i, USA, 3Kaloko-Honokohau National Historical Park, Kailua 
Kona, Hawai‘i, USA, 4Kalaupapa National Historical Park, Kalaupapa, Hawai‘i, USA, 
5Scripps Institution of Oceanography, La Jolla, California, USA 

Recent studies in Hawaiʻi have shown that increased coastal nutrient inputs can 
accelerate nuisance algal growth in coral reef ecosystems. However, in areas with 
sufficient grazer density, algal growth can be controlled. Our study investigated the top-
down effects of grazing and the bottom-up effects of benthic nutrient inputs (through 
submarine groundwater discharge) on algal turf growth, within two Hawai'i parks 
(Kaloko-Honokōhau NHP (KAHO) and Kalaupapa NHP (KALA)). Both visual and video 
herbivore surveys showed a significantly higher abundance of urchins at KAHO, and a 
higher fish biomass at KALA. From 2011 through 2014, algal turf growth experiments 
with controlled/excluded herbivory were deployed annually for 2-3 months at each park. 
A significant urchin grazing effect was observed for all experimental deployments at 
KAHO only. These findings establish a baseline understanding of the role of grazers in 
Hawaiʻi National Parks, and will help guide future management practices. 

7-12 The Effect of Ocean Warming on the Coral Communities of Kaʻōhao, Oʻahu, 
Hawaiʻi 

Tayler Massey1, Cynthia Hunter1, Peter Marko1, Thomas Oliver1,2 
1University of Hawai‘i Mānoa, Honolulu, Hawai‘i, USA, 2NOAA, Honolulu, Hawai‘i, USA 

Coral bleaching is a natural phenomenon that occurs as a result of stressful 
environmental factors including, but not limited to, increased sea temperatures and solar 
irradiance. An unprecedented bleaching event occurred in the Main and Northwestern 
Hawaiian Islands during Fall of 2014, in which Hawaiian corals reacted with differing 
levels of response, recovery, and mortality. This project began as a result of predictions 
from NOAA’s Coral Reef Watch program and aimed to document the extent of this event 
through monitoring and community participation in order to better understand bleaching 
susceptibility in corals at Kaʻōhao (Lanikai), O‘ahu. In situ data loggers were used to 
measure seawater temperature from July-November 2014. Weekly surveys of 60 
individual coral colonies recorded colony health over time at 6 sites using Coral Watch 
color reference scores and photographs. Surveys began in August 2014 and are 
ongoing. Additionally, video transects were conducted during and after bleaching to 
measure extent of bleaching by species. Bleaching affected (minimally to severely) over 
90% of the corals at Kaʻōhao, including Porites, Montipora, and Pocillopora. Visible 
bleaching at Kaʻōhao differed by species, among and within colonies, and by location in 



the water column with no apparent trend related to any one variable. Recovery was 
variable in Porites, Montipora, and Pocillopora meandrina, but P. damicornis colonies 
exhibited complete mortality due to temperature stress. Further analyses will include 
examining genetic diversity among corals and symbionts in an attempt to reveal other 
explanations of such perplexing bleaching responses. 

7-13 Hawaiian Coral Reef Community Dynamics Under Future Climate Scenarios 

Erik Franklin1, Eric Treml2, Curt Storlazzi3, Robert Toonen1 
1University of Hawai‘i, Kāne‘ohe, HI, USA, 2University of Melbourne, Melbourne, VIC, 
Australia, 3USGS, Santa Cruz, CA, USA 

Uncertainty regarding the response of coral reef ecosystems to climate change is a 
major concern for tropical island societies. One of the primary challenges to investigate 
the dynamics of reef ecosystems under climate change is adequately representing the 
complex interactions of physical drivers and biological components. To explore the 
dynamics of these complex systems, we utilize a set of models to describe dominant 
physical forcing functions (e.g., seawater temperature anomalies, wave energy, 
nearshore run-off) and biological interactions (e.g., larval connectivity, herbivory, 
piscivory) on reef ecosystems across the main Hawaiian Islands under two future 
climate scenarios, IPCC Fifth Assessment Report Representative Concentration 
Pathway (RCP) 4.5 and RCP 8.5. We will share preliminary results from work describing 
the wave climatology, larval connectivity, and trajectory of community functional groups 
including coral reef fishes (herbivores, piscivores), sea urchins, and algae (crustose 
coralline, turf, and macro) for the main Hawaiian Islands through the year 2100. We will 
also provide an outline of future work on the project. 

7-14 The Human Gyre: Marine Debris and Connections across the North Pacific 

Megan Lamson 
Hawai'i Wildlife Fund, Volcano, HI, USA 

Marine debris is a global problem that is widely apparent along certain Hawaiian 
shorelines. Hawaiʻi Wildlife Fund (HWF) has worked for over a decade to remove marine 
debris, promote awareness, and encourage behavioral changes to prevent future marine 
debris. Over the past five years, these efforts have taken HWF to several international 
conferences, including the 5th Int'l Marine Debris Conference (2011) in Honolulu and 
Symposia on the Great East Japan Earthquake and Tsunami Floating Debris in Canada 
(2014) and Japan (2014). After the Tohoku earthquake and tsunami of March 2011, 
considerable media attention was spent on potential tsunami driftage items reaching the 
shores of Hawaiʻi and the Pacific Northwest. As a result of this tragedy, human 
connections were made that can help us better prepare for natural disasters, learn more 
about floatsametrics, and share stories about survival and recovery. Debris afloat in the 
North Pacific generally follows surface currents in a clockwise direction, however, 
because of new relationships established between people of different cultures and 
countries, items are now returning home. Marine debris helps remind us that we are all 
connected by our oceans. We plan to maintain local and international partnerships to 
help reduce marine debris impacts for the coming generations. This talk will give a brief 
overview of marine debris in Hawaiʻi, tsunami driftage items, connections made during 
recent int'l JEAN (Japan Environmental Action Network) symposia, and will also invite 
audience members to an upcoming symposium hosted by HWF and the World Ocean 
Collective in Hilo this December. 



7-15 Influence of Multi-Scale Seascape Variables on Fish Assemblages in Hawaiʻi: 
Case Study at Ka‘ūpūlehu and Kiholo Bay 

Kostantinos Stamoulis1, Mary Donovan1, Jade Delevaux1, Eric Conklin2, Alan 
Friedlander1,3 
1University of Hawai‘i at Mānoa, Honolulu, HI, USA, 2The Nature Conservancy Hawai‘i, 
Honolulu, HI, USA, 3National Geographic Society, Washington DC, USA 

The influence of habitat has long been understood to play a primary role in structuring 
fish assemblages and influencing fish distributions. A current focus in marine ecology 
has been to create spatial predictive models to explain and sometimes map fish 
distributions based on environmental and habitat drivers, which can inform marine 
protected area design and coastal and marine spatial planning. However, the models are 
only as good as the input variables and a complete understanding of habitat influence on 
different components of fish assemblages and the assemblages as a whole remains 
limited. In addition there is a need to quantify a broader, more holistic suite of 
explanatory variables including potential influences across multiple spatial scales. We 
quantified fish populations and benthic cover at a large number of sites at Ka‘ūpūlehu 
and Kiholo Bay on Hawaiʻi Island. This high sampling density spanning a range of 
habitats is ideal for the investigation of fish/habitat interactions. Using remotely sensed 
datasets, we derived a suite of variables relating to structure, configuration, and 
composition of benthic habitats at various scales. Multivariate regression tree models 
were used to quantify the relative influence of these environmental and habitat variables 
on the local fish community. These results will inform spatial predictive models of fish 
assemblages to support marine protected area design and marine spatial planning. 

7-16 Conserving the Unseen: Using Bayesian Inference to Shed Light on the 
Twilight Zone of Hawaiian Reefs 

Lindsay Veazey 
University of Hawai'i, Honolulu, HI, USA 

How can scientists work to save what we can't see? The mesophotic reef zone, located 
at 30 – 165 meters in depth, is an expensive, challenging region to study, but also one of 
intensifying interest and value. As climate change threatens coastal reefs worldwide, 
deeper reefs may provide critical support in the form of additional gametes and refuge 
for shallow water organisms, and are oases of endemism in their own right. As plans 
progress regarding the development of an undersea wind power cabling network, the 
importance of this region cannot be ignored in Hawaiʻi. The use of Bayesian hierarchical 
modeling allows us to integrate our uncertainties about the mesophotic zone into our 
analyses while producing more precise habitat suitability estimates for its inhabitants. 
These parameter estimates can be continuously updated as new data is collected, which 
provides rapid, accurate, and novel information about the status of mesophotic biota to 
resource managers, scientists, and the public. 

7-17 Finding Patterns of Hawaii's Near Shore Fishery Through Creel Survey Meta-
Analysis 

Haruko Koike1, Alan Friedlander1, Jack Kittinger3, Eric Conklin2 
1University of Hawai‘i, Mānoa, Honolulu, HI, USA, 2The Nature Conservancy, Honolulu, 
HI, USA, 3Conservation International Hawai‘i, Honolulu, HI, USA 



Nearshore marine fisheries in the main Hawaiian Islands are diverse, comprising a 
diversity of species that are caught with a wide variety of fishing gears. Motivations for 
fishing range from commercial, to recreational, to cultural. This complexity makes it 
difficult to have an accurate understanding and magnitude of fishing activities in Hawai'i, 
and therefore prevent effective sustainable management strategies for these fisheries. 
With recent interest in sustainable management through community-based fishery 
management approaches, we conducted detailed creel survey in 7 focus sites around 
the main Hawaiian Islands (Kaua‘i (1); O‘ahu (1); Maui (2); Lāna‘i (1); Hawai‘i (2)). We 
compared characteristics of these fisheries (e.g., species-specific catch, catch per unit 
effort (CPUE), comparisons to reported commercial catch, and disposition of catch) 
among sites to examine similarities and differences, such as targeted species difference 
due to demographics and habitat. We also examined relationships among other possible 
drivers such as distance from major cities, and habitat. The study showed that nearshore 
fisheries in Hawai‘i vary greatly depending on human population density, access, habitat, 
and local demography. Results suggest that commercial records vastly underestimate 
the contribution of local non-commercial fisheries. Additionally each site shows unique 
characteristics suggesting a more localized form of management is more effective to 
manage these valuable resources. 

7-18 Can DNA Studies Support a Traditional Fishery? Investigating Connectivity of 
Populations of Weke and ‘Oama in Hawai‘i 

Iria Fernandez-Silva1,2, Keith Kamikawa3, Robert Toonen1, Alan Friedlander3,4, Brian 
Bowen1 
1Hawai‘i Institute of Marine Biology, University of Hawai‘i at Mānoa, Honolulu, HI, USA, 
2Section of Ichthyology, California Academy of Sciences, San Francisco, CA, USA, 
3Biology Department, University of Hawai‘i at Mānoa, Honolulu, HI, USA, 4Pristine Seas-
National Geographic, Washington DC, USA 

Populations of reef fishes can be spatially partitioned into discrete populations. Self-
recruitment (local retention of juveniles within populations) and connectivity (the degree 
to which these populations are linked by dispersal) are key-processes influencing the 
persistence and resilience of marine populations. We investigated population genetic 
connectivity of two goatfishes, Mulloidichthys flavolineatus and M. vanicolensis. Called 
weke as adults and ‘oama as juveniles, they are keystone species in marine ecosystems 
and constitute a fishery with important cultural ties in Hawai‘i. MtDNA cytochrome b 
analyses revealed significant genetic structure in M. flavolineatus (φST=0.19, P=0.002), 
and indication of partial isolation of populations of the Big Island and O‘ahu. The 
populations of M. vanicolensis were also genetically structured, following a pattern of 
isolation by distance (R=0.49, P=0.03). These results disproved the notion that goatfish 
populations should be managed as a single stock in Hawai‘i. The next frontier is to 
investigate whether populations should be managed at the scale of an entire island or at 
a smaller scale. We are combining two approaches. By tracking CPUE of larvae, we are 
investigating temporal and spatial dynamics of ‘oama recruitment around O‘ahu. By 
applying genomic fingerprinting techniques, we are investigating the proportion of self-
recruitment and connectivity at a fine spatial scale. This research fills critical gaps in the 
science of Ecosystem Based Management (EBM) by rigorously addressing larval 
recruitment, its drivers, and its geographic scale. A better understanding of ‘oama 
population dynamics will lead to more informed decision-making and contribute to 
healthy coastal ecosystems in Hawai‘i. 



7-19 Challenges Faced by Humpback Whale Mother-Calf Pairs in Hawaiian Waters 

Adam Pack1, Louis Herman2, Alison Craig3, Carley Lowe1, Edward Lyman4, Elia 
Herman5, Marc Lammers6 
1University of Hawai'i at Hilo, Hilo, Hawai'i, USA, 2University of Hawai'i at Mānoa, 
Honolulu, Hawai'i, USA, 3Napier University, Edinburgh, Scotland, UK, 4Hawaiian Islands 
Humpback Whale National Marine Sanctuary, Honolulu, Hawai'i, USA, 5State of Hawai'i 
Department of Land and Natural Resources, Honoulu, Hawai'i, USA, 6Hawai'i Institute of 
Marine Biology, Kāne‘ohe, Hawai'i, USA 

The Hawaiian Islands are the principal wintering grounds for the endangered North 
Pacific humpback whale.  Each year, more than 10,000 humpbacks migrate to Hawai'i 
for calving and breeding.  Annual calf mortality is approximately 18%.  Because the 
mother-calf association is only 12 months, residency on the wintering grounds (which 
can last eight weeks) represents a critical time for newborns to learn and develop.  Our 
recent studies indicate that females with calves seek shallower waters than females 
without calves in order to avoid energentically costly associations with males prospecting 
for mating opportunities.  However, vessels engaged in a variety of actitives often use 
these same waters.  Calves are particularly vulnerable to vessel collisions.  This 
presentation will synthesize research on challenges faced by mother-calf pairs in 
Hawaiian waters and provide updates and new findings.  We report that from 2012-2014, 
14 collisions between vessels and whales were witnessed, 50% of which involved a tour 
vessel.  Of the 12 colisions in which age-class was reported, 58% involved a calf.  We 
also report on mother preferences for shallow habitats.  Using a videogrammetric 
technique to measure the sizes of 69 calves, we found a significant positive linear 
correlation between calf size (M = 5.24m,SD=0.08m) and depth 
(M=66.21m,SD=27.43m) (Pearson r=0.234,p=0.05), suggesting that mothers with 
younger or smaller calves favor shallower waters than those with older or larger 
calves.  Togther, these findings support the view that although humpbacks continue to 
recover their numbers, it remains important to continue monitoring and protecting those 
that are most vulnerable and their key habitats. 

7-20 Climate Modulation of Juvenile Recruitment of Loggerhead Sea Turtles in the 
North Pacific Ocean by the Kuroshio Current System 

Francois Ascani1, Kyle Van Houtan2, Emanuele Di Lorenzo3, T. Todd Jones2, Jeffrey 
Polovina4 
1University of Hawai‘i at Hilo, Hilo, HI, USA, 2Protected Species Division, Pacific Islands 
Fisheries Science Center, NOAA Fisheries, Honolulu, HI, USA, 3School of Earth and 
Atmospheric Sciences, Georgia Institute of Technology, Georgia, GA, USA, 
4Ecosystems Oceanography Division, Pacific Islands Fisheries Science Center, NOAA 
Fisheries, Honolulu, HI, USA 

Loggerhead sea turtle population of the North Pacific has been shown to vary at the 
decadal time scale, lagging the Pacific Decadal Oscillation (PDO) index by about 25 
years, the estimated age for a mature turtle. Here, we explore the possible roles of the 
Kuroshio current system in triggering this climate modulation via changes in migration 
pathways of neonates. For this purpose, we use a 60-year output of the eddy-resolving 
ocean circulation model OFES (OGCM for the Earth Simulator) and analyze about 2600 
trajectories of virtual passive turtles released every year during the nesting peak period 
and near the main nesting grounds in Southern Japan. 



 
First, we find that the nesting grounds are ideally located with the Kuroshio current 
passing just south of it and never departing from its mean latitudinal position by more 
than 10 km, except during rare and short periods of time. This suggests that the climate 
modulation is not caused by a failure of the neonates to reach the Kuroshio current in 
some years. Second, we find that trajectories are on average in more northerly positions 
(where food is abundant but temperatures are low) during positive PDO phases and in 
more southerly positions (where food is scare but temperatures are mild) during negative 
PDO phases. This suggests that we cannot reject the hypothesis that the ocean 
circulation may be one important reason for the decadal modulation of turtle population 
with neonates being more sensitive to a lack of food than to low temperatures. 

7-21 Sea Turtle Stranding Trends in the Hawaiian Islands 

Devon Francke1, Sarah Alessi1, Shandell Brunson2, Shawn Murakawa2 
1Joint Institute of Marine and Atmospheric Research, Honolulu, Hawai‘i, USA, 2National 
Oceanic and Atmospheric Administration, Pacific Islands Fisheries Science Center, 
Honolulu, Hawai‘i, USA 

Since 1982, the Marine Turtle Research Program, now the Turtle Research Program 
(TRP) of the NOAA Pacific Islands Fisheries Science Center has been responding to 
sick, injured or dead stranded sea turtles throughout the main and Northwestern 
Hawaiian Islands. The primary cause of strandings can be broken into eight categories 
including fibropapillomatosis (FP), hook-and-fishing gear-induced trauma, net-and-gillnet 
gear-induced trauma, shark attack, boat impact, human take, miscellaneous, and 
unknown. Green turtles (Chelonia mydas) comprise 97% of all strandings in Hawai‘i. As 
their population has been growing in recent decades, so have the number of reported 
strandings, although reported strandings have leveled off in the last decade. Temporal 
trends in each cause of stranding fluctuate, i.e., while the number of FP-stranded turtles 
has been declining since the early 2000s, the number of hook-and-fishing gear-induced 
strandings has been increasing. The TRP also maintains records of rescued, 
rehabilitated, and released sea turtles following stranding events: since 1990, 886 turtles 
have been successfully treated and released. In this presentation, these and other 
temporal stranding trends will be discussed. These stranding data are used to inform 
resource managers to assist them in making decisions regarding sea turtle 
conservation in Hawai‘i. 

7-22 Non-Native Seashore Paspalum (Paspalum vaginatum: Poaceae) Consumed 
by Green Turtles (Chelonia mydas) in Hawaiʻi: Evidence for Nutritional Benefits 

Karla McDermid1, James Lefebvre1, George Balazs2 
1University of Hawai‘i at Hilo, Hilo, HI, USA, 2NOAA-National Marine Fisheries Service, 
Honolulu, HI, USA 

The green turtle, Chelonia mydas Linnaeus, is a marine herbivore known to feed on 
seagrasses and seaweeds. On the east side of the island of Hawai‘i, at high tide, green 
turtles have been observed feeding on a terrestrial, salt-tolerant turfgrass: seashore 
paspalum, Paspalum vaginatum Swartz, first introduced to the Hawaiian Islands in the 
1930s. The role of this grass in green turtle nutrition is unknown. Paspalum vaginatum 
samples were collected at Keaukaha Beach Park, Hilo, and analyzed for nutritional 
composition (% water, % ash, caloric value, C:N ratio, % protein, and % lignin). In 
addition, two red seaweeds, Pterocladiella capillacea (Gmelin) Santelices & 
Hommersand, a common food source for green turtles, and Ahnfeltiopsis concinna (J. 



Agardh) Silva & DeCew, an abundant high intertidal species sometimes consumed by 
turtles, were analyzed for comparison. In contrast to the two seaweed species, 
Paspalum vaginatum contained approximately half the ash, 300-1500 more calories/g 
ash-free dry wt., 3-4 times greater total protein, and 3-19 times higher lignin content. 
Green turtles in Hawai‘i may opportunistically consume P. vaginatum because of its local 
abundance, and/or its high protein and caloric content. In foraging areas where native 
macroalgal species have declined and/or turtle carrying capacity has been reached, 
green turtles may exploit new foods, such as seashore paspalum, and perhaps mitigate 
decline in somatic growth rates and body condition 

7-23 Recapturing Kuleana: Community-Based Stewardship Tools to Rebuild our 
Collective Capacity to Malama from Mauka to Makai 

Manuel Mejia2,1, Emily Fielding2,1, Scott Crawford1, Kelson "Mac" Poepoe1, Claudia Kalaola1, 
Leimamo Lind-Strauss1, Ekolu Lindsey1, James Carpio1, Maile Carpio1, Sol Kaho’ohalahala1, 
Roxie Sylva2 
1Maui Nui Makai Learning Network, Hawai‘i, USA, 2The Nature Conservancy, Hawai‘i, USA 

The values of kuleana (right & responsibility) and malama (caring) for our precious lands and 
waters have been eroding in Hawai‘i in the face of rapid change.  Many solutions to our 
sustainablity challenges today can be found in traditional ways of management once practiced 
throughout the archipelago in tandem with other practical approaches.  The Maui Nui Makai 
Network and its community members carry on many of these values and knowledge of caring for 
their places.  Through this workshop, members of the Maui Nui Network will inspire and share 
their knowledge, wisdom and practical advice on how to revive cultural traditions and integrate 
these stewardship values with an empirical and science-based approach to inform resource 
management in today's reality.  This workshop will feature hands-on trainings focused on 3 key 
areas:  1) rebuilding pride in place; 2) fisheries management; and 3) building broad-based 
support for conservtion and food security. 

CONCURRENT SESSION 8: THURSDAY, AUGUST 6 

8-1 Pili ‘Āina—Pili Aloha o Ka‘ūpūlehu. Four Entwined Cultural Ecology 
Restoration Programs Learn from ‘āina, Partners, and Each Other. 

Yvonne Yarber Carter1,2, Wilds Pihanui Brawner1,2, Kuulei Keakealani1,2, Keoki 
Apokolani Carter1,2, Lehua Alapai1,2 
1HFIA (Hawai‘i Forest Industry Association), Hawai‘i Island, Hawai‘i, USA, 2Aina Ulu, 
Kamehameha Schools, Ka‘ūpūlehu, Hawai‘i, USA 

Pili ‘Āina—Pili Aloha o Ka‘ūpūlehu. A multi-discipinary hui of programs, strives to be 
better interactive stewards by learning from ‘āina, partners, and each other.  Four 
programs weave together a cultural ecology restoration relationship with Ka‘ūpūlehu and 
collaborators, while integrating personal arts and talents with kuleana of place. They 
begin with four presentations with the collective audience, then break into five interactive 
experiential stations. 

 

 

 

 



Forum presentations: 

1. Learning from place—shifting perspectives to improve management strategies. New 
ways of seeing land from the historical record. How ancient kukui shells shifted team 
consciousness and activities. 

2. Iwi La‘au and natural regeneration of dryland natives. Learning from the wisdom of 
‘āina to improve management strategies. Developing data and monitoring methods with 
collaborative science partners. 

3. Making Solid. Traditional wisdom, mo‘oleo and new expressions. Deepening 
understanding of place through Hawaiian spoken and written words. 

4. Mea Lā‘au and Thinking Tree Time. How love of wood science, music, traditions 
provides a  “tree time” perspective.  

Interactive stations (three 20-minute rotations—participants choice): 

1. Learning from place through silence and sounds. Keoki Apokolani Carter 

2. Iwi La‘au and natural regeneration.   What is the forest trying to tell us?  Wilds Pihanui 
Brawner assisted by Kekaulike Tomich 

3. Making solid. Creative words to process relationship to place and kuleana 
(responsibility). Kuulei Keakealani 

4. Time travel. Exploring historic photographs, records and artifacts of the land to 
expand baseline reference points. Yvonne Yarber Carter 

5. Learning lā‘au through interactive graphics integrating cultural knowledge with 
restoration. Lehua Alapai 

8-2 Using Automatic Rat Traps for Management Unit Wide Ecosystem Benefit 

Tyler Bogardus 
O‘ahu Army Natural Resources Program, O‘ahu, USA 

Since 1997, the O‘ahu Army Natural Resources Program (OANRP) has been controlling 
rats in O‘ahu’s forests to protect native plants, invertebrates, and birds.  OANRP has 
utilized and experimented with various rodent control methods with differing success. 
During 2014 a large-scale grid of automatic rat traps was installed for management unit 
(MU) scale protection. This MU has had extensive rat control conducted in previous 
years, ranging from small grids of bait stations to large scale Victor® snap trap 
grids.  The overall goal is to reduce rat activity within an MU to a level that benefits the 
native ecosystem as a whole.  Rat activity was monitored monthly using tracking tunnels 
inside the grid as well as outside (at a control site). Two smaller grids of automatic traps 
were also installed for MU wide protection and rat activity was monitored within the grids 
only.  This presentation will discuss results of these projects, highlight some successes 
and obstacles, describe post production modifications, introduce novel baits and provide 
insight into the uses for these traps across the Hawaiian Islands. 



8-3 Performance of Goodnature Automated Predator Traps to Protect Forest Bird 
and Sea Bird Nests on O‘ahu 

Eric VanderWerf 
Pacific Rim Conservation, Honolulu, USA 

I used Goodnature automated traps in three projects from 2013-2014 to protect bird 
nests from predation on O‘ahu. In a long-term study of nest predation in the endangered 
O'ahu ‘Elepaio (Chasiempis ibidis), kill rate of black rats (Rattus rattus) by Goodnature 
traps was three times higher than capture rate in snap traps, and use of automated traps 
resulted in more rapid suppression of rat abundance. In a study to protect Red-tailed 
Tropicbird (Phaethon rubricauda) nests, Goodnature traps were not as effective against 
mongooses as other types of kill traps because the bait (canned cat food or fish oil) did 
not last, but they were effective against rats. As part of an ecosystem restoration project 
at Kaena Point, where a predator fence was built to exclude predators, we used 
Goodnature traps to prevent incursions of predators around the fence ends along the 
shoreline. Goodnature traps were particularly useful for dealing with explosions in 
abundance of house mice (Mus musculus), which quickly overwhelmed other trap types. 
Overall, Goodnature traps were effective at removing more predators in a shorter time 
than snap traps or poison bait, but several problems limited their efficiency: 1) 20% of 
traps broke or developed gas leaks each year, which was expensive; 2) the bait often 
did not last long enough, requiring frequent maintenance despite the traps being self-
resetting; 3) Counters that record the number of trap activations are essential for 
monitoring performance of the traps, but must be purchased at an additional cost. 

8-4 Rodent Trapping to Protect Kauai's Forest Birds: Results of an Experiment to 
Assess Efficacy of Goodnature A24s 

Kyle Pias, Lisa Crampton, Adam Elzinga 
Kaua‘i Forest Bird Recovery Project, Hanapepe, HI, USA 

Kauai's forest birds are a unique and imperiled group found nowhere else in the world. 
These birds face many threats including disease, habitat degradation, climate change, 
and introduced predators; most of these are not easily managed. However, studies have 
shown that depredation of nests and birds by invasive rodents can be managed by 
rodent control. We tested the efficacy of Goodnature A24 rat traps in controlling rodent 
populations on the Alaka'i Plateau and the subsequent effect of rodent trapping on forest 
bird nest survival. We placed 37 traps on a 100 m grid over 40 ha of forest and 
established a 31 ha control plot alongside the treatment area. We checked traps 
biweekly and counted rodent carcasses below each trap. Ten traps were also outfitted 
with counters. We measured pre- and post-trapping rodent abundance in both plots 
using track tunnels. We searched for and monitored the fate of bird nests in both plots 
from March to June in 2014. We removed over 100 rodents from the forest during the 
study. While pre- and post-trapping rat abundance in the treatment plot remained 
constant, rat abundance in the control plot increased by 20%, indicating that trapping 
may have counteracted a seasonal surge in rat numbers. Mean estimates of nest 
survival in the treatment plot were higher, although there was large uncertainty given 
small sample sizes. Our results indicate that Goodnature A24 rat traps may be effective 
as a small scale rodent control method for protecting forest bird nests in Hawai‘i. 



8-5 Is it Possible to Reduce Rat Predation of Endangered Seabirds on Kauaʻi 
Using Available Control Methods? 

Andre Raine1, Chiemi Nagle2, John-Carl Watson2 
1KESRP, Hanapepe, HI, USA, 2NTBG, Kalaheo, HI, USA 

Two species of introduced rats - Black Rattus rattus and Polynesian Rattus exulans - are 
found in the upper montane areas of Kaua'i. Both are predators of endangered seabirds 
on the island, with multiple documented predations of Newell's Shearwater Puffinus 
newelli and Hawaiian Petrel Pterodroma sandwichensis chicks by Black Rats in 
particular. Rat visitations at active seabird burrows are often very high and can number 
in the 100s over the course of a breeding season. Since 2013 landscape level rat 
trapping has been undertaken at Upper Limahuli Preserve - a hanging valley near 
Hanakapi'ai located on the northwest side of Kauaʻi at ~3,000ft (900m) that is owned and 
managed by the National Tropical Botanical Garden (NTBG). As the existing label for rat 
poison precludes realistic deployment of poison bait in upper montane areas, A24 Good 
Nature automatic rat traps were deployed within the Preserve in an effort to control rats. 
A24s were deployed in 100m x 50m grids at two locations where seabird density was 
known to be high. The effectiveness of this method of rat control was then undertaken 
using two methods: (i) tracking tunnels and (ii) assessing changes in rat visitation rates 
at active seabird burrows using remote cameras. At the end of the seabird season, rat 
predation rates and fledging success rates were also calculated and compared between 
years. The results are discussed in the context of on-going management efforts to 
conserve endangered seabirds on Kaua'i. 

8-6 Achieving Conservation Objectives with Commercial Forestry Projects 

Tom Baribault1, J.B. Friday2, Faith Inman-Narahari2,6, James Leary2, Wade Lee3, Sheri 
Mann4, Mike Robinson5 
1Forest Solutions, Inc, Kamuela, HI, USA, 2University of Hawai‘i at Mānoa, Cooperative 
Extension Service, Honolulu, HI, USA, 3Haloa 'Aina, Honoka'a, HI, USA, 4State of Hawai‘i 
DLNR DOFAW, Honolulu, HI, USA, 5Department of Hawaiian Homelands, Honolulu, HI, 
USA, 6Tropical Hardwood Tree Improvement and Regeneration Center, Lafayette, IN, 
USA 

Commercial forestry and forest conservation are often perceived as antagonistic, yet 
commercial activity has the potential to improve conservation outcomes directly within 
project areas and indirectly via increased economic productivity. This forum will highlight 
shared attributes in commercial forestry projects and conservation programs so these 
disciplines can work effectively toward common goals. Commercial forestry operations 
across Hawai‘i achieve multiple conservation objectives: reducing development, 
mitigating atmospheric carbon accumulation, enhancing soil quality, suppressing 
invasive species, and restoring native Hawaiian forests. Many Hawaiian conservation 
programs focus on biodiversity maintenance, but truly effective conservation must also 
address these other elements, which collectively improves the social perception of 
forestry-related economic activity. 

Presenters will review commercial forest restoration and establishment, forestry on 
public lands, and the capacity of commercial projects to fund conservation. Case studies 
will include sandalwood, koa, and non-native timber. Restoration harvest in declining 
Santalum paniculatum (ʻiliahi) forest substantially increases tree population. Silviculture, 
genetics, competition control and management techniques from plantation forestry 
improve performance of planted Acacia koa (koa) stands. The State of Hawai‘i (DHHL, 



DOFAW) continues to investigate commercial harvest and plantation methods to 
manage natural forests affected by wildfire, wind damage, and invasive species. Small-
scale tree farms planted by private landowners protect soil and water quality, sequester 
atmospheric carbon, provide high value timber, and can conserve native species. 
Presenters will also discuss financial considerations, exploring the potential magnitude 
of commercial forestry in Hawai‘i and favorable downstream effects of increased taxation 
on conservation funding.  

8-7 Twenty Years of Vegetation Growth and Recovery Following Ungulate 
Removal at Hakalau Forest National Wildlife Refuge 

Patrick Hart, Joshua Pang-Ching, Mackey Bishop, Shea Uehana 
University of Hawai‘i at Hilo, Hilo, Hawai‘i, USA 

Introduced ungulates have had large impacts on the structure and function of tropical 
forests worldwide. These impacts are even more acute on islands such as Hawai'i that, 
until recently, have no had history of ungulate pressure. At Hakalau Forest National 
Wildlife Refuge on the island of Hawai'i, over a century of disturbance by introduced 
cattle and pigs resulted in a landscape dominated by large, old ‘ōhi‘a and koa trees, with 
highly degraded understory and middle canopy layers by the time it was purchased by 
USFWS in the mid 1980’s. Here we report on a 20 year study from two 1km2 study areas 
within this forest that examines the regeneration of trees following the removal of cattle 
and pigs. We documented significant increases in abundance and basal area of at least 
6 native tree species, including ‘ōhi‘a, koa, ‘ōlapa, kāwa‘u, kōlea, and pilo, despite a 
ground layer that remains dominated by introduced pasture grasses in many areas. 
These increases represent a re-emergence of a lost mid-canopy layer, and demonstrate 
that restoration of forest structure and function in these high elevation old growth forests 
can be achieved following the removal of invasive ungulates. 

8-8 Conversion of Hawaii’s Native Terrestrial Ecosystems to Novel Grazing 
Systems 

Christina Leopold1, Steven Hess0 
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 

The remote oceanic islands of Hawai‘i exemplify the transformative effects that 
introduced herbivorous mammals can bring to isolated terrestrial ecosystems.  We 
reviewed published literature containing systematically collected, analyzed, and peer-
reviewed original data specifically addressing direct effects of non-native hoofed 
mammals (ungulates) on terrestrial ecosystems, and indirect effects and interactions on 
ecosystem processes in Hawai‘i.  Processes affected by ungulates included unnatural 
herbivory, bark-stripping, disturbance by hoof action, soil erosion, enhanced nutrient 
cycling from the interaction of herbivory and grasses, and increased pyrogenicity and 
competition for water by pasture grasses.  These processes have created novel hybrid 
grazing systems, which have been devastating to Hawaii’s terrestrial ecology.  Findings 
from 55 original published works mostly showed strong short-term regeneration of 
dominant native forest species such as māmane, koa, and tree ferns and understory 
ferns after ungulate removal.  However, displacement by alien grasses commonly 
inhibited native species regeneration in ecosystems with extensive degradation; raising 
concern that ecosystem change may cross thresholds that cannot be reversed.  All 
invasive plants, which became problematic after release from herbivory were associated 



with ungulate presence and had already been established prior to ungulate 
removal.  Unassisted recovery after ungulate removal is dependent on previous 
degradation; invasive plant control and outplanting of rarer native species may be 
necessary for recovery where degradation has been extensive.  Considering that 
ungulates have inhabited areas of Hawai‘i for more than two centuries, recovery to near-
natural conditions may require a comparable period of time, thus the long-term effects of 
ungulate removal have yet to be manifest. 

8-9 Evaluating Detection and Monitoring Tools for Incipient and Relictual Non-
Native Ungulate Populations 

Seth Judge1, Jonathan Faford2, Dexter Pacheco2, Christina Leopold3, Steven Hess1, 
Veronica DeGuzman1 
1U.S. Geological Survey Pacific Island Ecosystems Research Center, Hawai‘i National 
Park, HI, USA, 2US National Park Service, Hawai‘i National Park, HI, USA, 3Hawai‘i 
Cooperative Studies Unit, University of Hawai‘i at Hilo, Hawai‘i National Park, HI, USA 

Control of non-native ungulates is the single most expensive natural resource 
management activity in many natural areas of Hawai‘i.  It is often difficult to detect small 
numbers of incipient and relictual ungulates in these areas, especially for cryptic species 
such as European mouflon sheep (Ovis gmelini musimon), which have not yet been 
eradicated from any managed area in the Hawaiian Islands.  Aerial surveys are the most 
common method for detecting ungulates on a large spatial scale.  However, the 
effectiveness of aerial surveys diminishes after populations have been reduced to 
relictual levels.  We compared ground-based surveys, camera trap monitoring, and 
aerial surveys enhanced with Forward Looking Infrared Radar to detect ungulates in a 
13,125 ha area of the Kahuku Unit of Hawai‘i Volcanoes National Park.  From 2004 to 
2014, the number of mouflon observed during aerial surveys decreased from 1,785 to 
378, and no mouflon were detected in two managed subunits, despite reports of small 
numbers.  During systematic ground-based surveys, fresh sign occurred at 3.6% of plots 
within one managed unit.  We positioned 20 remote triggered camera traps in Kahuku; 
four in the unit where sheep had been detected during ground surveys.  Over a 199 day 
period, we collected 863 images of sheep, including seven detections in the managed 
unit.  Each method had strengths, but was limited by effective detection distance, spatial 
and temporal coverage, as well as intensity of effort.  Systematic survey methods 
coordinated with continuous camera trap monitoring complemented each other when 
used for detecting small numbers of ungulates. 

8-10 Effect of Monotypic Canopies on Earthworm Abundance and Feral Pig 
Rooting 

Noa Lincoln 
UH Mānoa, Mānoa, Hawai‘i, USA 

Forestry plantations are functioning ecosystems, and can be viewed as simple forest 
ecosystems, allowing us to better isolate and understand the mechanisms that drive 
forest function, structure, and biodiversity. On Hawai‘i Island, 68 forest stands 
representing 12 species of monotypic forestry plantations, in addition to stands of native 
forest and grass pastures, were surveyed at three sites to observe the effects of 
monotypic canopies on earthworm biomass and occurrence of rooting by feral pigs. The 
canopy species and soil age both strongly influenced earthworm biomass at each 
site. Earthworm biomass was highly correlated to the occurrence of rooting by feral pigs 
at each site. Each site exhibited a different sensitivity of pig rooting in response to 



earthworms. Canopy and site data could thus be used to estimate total soil disturbance 
by feral pigs, and inform aspects of forest management regarding soil erosion, 
biodiversity habitat, and hunting or trapping of feral pigs. 

8-11 Bio-Cultural Resource Conservation: Installation of a Hunter-Supported 
Ungulate Fence for Endangered Species Protection in a Traditionally-Accessed 
Forest on Kauaʻi 

Kawika Winter1, Michelle Clark2 
1Limahuli Garden and Preserve, National Tropical Botanical Garden, Haena, Kaua‘i, 
Hawai‘i, USA, 2Pacific Islands Fish and Wildlife Office, U.S. Fish and Wildlife Service, 
Kapaa, Kaua‘i, Hawai‘i, USA 

For decades, two constituencies in Hawaiʻi—conservationists and native Hawaiians—
who have a vested interest in the health and abundance of our natural systems; and who 
should, by all logic, be strong collaborators have, in reality, been bitter adversaries.  A 
lingering question has been whether or not these two groups could stand on a common 
foundation of shared vested interest to synergistically affect change. A source of 
contention stems from limiting hunting opportunities on lands critical for endangered 
species protection. An innovative solution to reducing this conflict comes from the 
remote and biodiverse valley of Limahuli in Hāʻena, Haleleʻa, Kauaʻi.  The staff of 
Limahuli Garden and Preserve of the National Tropical Botanical Garden (NTBG), the 
U.S. Fish and Wildlife (FWS) Partners for Fish and Wildlife Program, and native 
Hawaiian hunters entered into a collaborative process for planning restoration activities 
using a bio-cultural approach.  Bio-cultural conservation seeks to preserve biodiversity 
and cultural traditions and provides a framework for co-existence and community-based 
management. Initial outcomes include; a 66-acre fenced area which will protect 
thousands of individuals of several endangered plant species, continued access for 
native Hawaiian hunters to perpetuate their traditional practices and preservation of 
ancient archaeological resources. Through this project, NTBG and FWS aspire to 
promote an integrated bio-cultural approach to sustaining Hawaiian cultural practices 
and biodiversity in order to reduce longstanding conflicts between hunting and 
endangered species conservation. We will explore the process and outcomes of this 
endeavor in the hope of being a model for similar projects throughout Hawaiʻi. 

8-12 Increasing the Effectiveness of Corral-Style Traps for Feral Pig Removal from 
Remote Areas of Kauaʻi, HI 

Nicolai Barca, Lucas Behnke, Kyle Kagimoto 
The Nature Conservancy of Hawai‘i- Kaua‘i Program, Lihue, HI, USA 

Effective tools for removing pigs from sensitive ecosystems are critical to land managers 
and conservation efforts in Hawai‘i. Beginning in 2008, The Nature Conservancy (TNC) 
has utilized a variety of methods to remove feral pigs (Sus scrofa) from within two 
remote fenced preserves on the island of Kaua‘i to protect priority watershed areas. 
Challenging field conditions and helicopter-only access to the East Alakaʻi (1,929 acres) 
and Wainiha Valley (3,594 acres) management units encouraged corral-style traps use 
as the first step in the effort to remove all pigs from the fenced areas. Staffing limitations 
and high transportation costs have driven innovation in trap and feeder design, 
weatherproofing, triggers, bait transport, and bait storage. During three distinct periods 
of focused trapping effort, TNC removed 6 pigs from Wainiha Valley over the course of 8 
months in 2008-09, 9 pigs from the East Alakaʻi over 16 months in 2010-11, and during a 
current effort has removed 86 pigs over 12 months in 2014-15. Through a combination 



of improved technique and the adoption and development of advanced technology, TNC 
trapping success has increased over time, resulting in a higher number of pigs removed 
per unit effort and a rapid reduction of the feral pig population in the Wainiha Valley 
Preserve. We present the history and development of several trap styles and compare 
data on average pigs per capture, trap nights per capture, comparisons to other control 
methods, pig activity monitoring data, and offer recommendations for wider application of 
trapping as a conservation tool. 

8-13 Fishermen as Essential Participants in the Conservation of the Marine 
Ecosystem and Resources 

Earl Miyamoto1, Thomas Ogawa1, Matthew Ramsey2,1, Kurt Kawamoto2 
1State of Hawai‘i, Honolulu, HI, USA, 2National Oceanic and Atmospheric Administration, 
Honolulu, HI, USA 

This forum will include panelists who are actively working with the fishing community 
statewide to share the knowledge gained of fishermen's perspectives, motivations and 
contributions as practicing conservationists. Hawai‘i is a maritime state and the marine 
environment is under tremendous pressure by disparate ocean users competing for use 
and resources of the shoreline and nearshore waters in Hawai‘i.  Conflicts about use or 
restrictions of the limited resources are escalating, oftentimes fueled by 
misunderstandings or preconceived notions of other parties' positions.  There is a 
prevalent view by non-fishermen that fishing is an activity, which extracts marine 
resources and results in adverse interaction with protected species and therefore should 
be restricted or banned.  Our goal is to promote a better understanding of shoreline 
fishing and fishermen. 
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P-1 Mālama-ing Our ʻĀina: Native Hawaiian Epistemologies in A Neoliberal Era 

Aanchal Saraf 
Brown University, Providence, RI, USA 

The first record of European contact with the island chain of Hawaiʻi was in 1778, when 
Captain James Cook made landfall on Big Island. Seventy years later, in 1848, the great 
Mahele occurred, and land in Hawai’i went from communally managed to privatized and 
divided. Yet Hawaii’s history extends far before Cook, and the implications of European 
arrival continue to have consequences on the lives of Native Hawaiians today. This 
paper examines how the introduction of land commodification and privatization to 
Hawai’i through an enclosure system popularized by European settlers changed Native 
Hawaiian relationships with the land. Eventually, this caused dire ecological and social 
consequences for both the land and Native Hawaiians. This paper outlines Native 
Hawaiian relationships with the land preceding European contact, the history and effects 
of the enclosure system in North America and Hawaiʻi specifically, and current struggles 
over enclosure of land in contemporary Hawai’i. Though enclosures have been used to 
describe imperial land acquisitions in the continental United States, their role in Hawai’i 
has not been thoroughly examined. They are also often seen solely as tools in the age of 



empire, rather than also manifesting in modern day practices. This paper looks at 
contemporary methods of enclosure in Hawaiʻi in order to make tangible links between 
modern and historical methods of enclosure. Rather than seeing colonization as a 
singular event, this paper argues that corporatization and privatization of natural 
resources in the present day is a continuation of the processes of colonization and 
conquest through enclosure. 

P-2 Developing Multi-Disciplined Outdoor Education Program for University 
Managed Lands on Maunakea 

Amber Stillman, Frederick Klasner 
Office of Maunakea Management, Hilo, HI, USA 

An outdoor education program for UH Managed Lands targeting youth and family visitors 
promotes awareness of the interrelationship among Maunakeaʻs unique cultural and 
natural resources. As the Office of Maunakea Management builds this program, an 
emphasis on self-guided activities enhances the educational enrichment while enabling 
staff to focus on program improvements and interacting with visitors to ensure visits are 
enjoyable. Consideration of Maunakeaʻs cultural significance, unique geography, threats 
to natural resources, community interest, and safety hazards when creating place-based 
educational activities is a challenge, but will improve the visitor experience and attitudes. 
Examples of program products illustrate successes and challenges experienced. The 
program will also foster indigenous stewardship values like aloha ʻāina and mālama ʻāina 
in participants while inspiring them to become interdisciplinary thinkers of the future. 

P-3 Kōkeʻe Resource Conservation Program 

Spencer Kashiwa 
NA, NA, USA 

The Kōke‘e Resource Conservation Program (KRCP) is a volunteer based invasive 
weed control program sponsored by the nonprofit Garden Island Resource Conservation 
& Development, Inc., in collaboration with the Hawai’i Department of Land & Natural 
Resources (DLNR).  KRCP involves the public in protecting native ecosystem resources 
by coordinating volunteers in service learning projects in Kōkeʻe, Kauaʻi. 

P-4 Volunteer Led Control of Invasive Kahili Ginger in Hawai‘i Volcanoes National 
Park 

Paul Field1, Jane Field1, David M. Benitez1 
1Hawai‘i Volcanoes National Park, Volcano, USA, 2Hawai‘i Volcanoes National Park, 
Volcano, HI, USA 

Kahili ginger (Hedychium gardnerianum) is a serious threat to Hawaiian rainforests; it 
displaces native species and limits recruitment of keystone and rare species. In Hawai‘i 
Volcanoes National Park intensive control efforts by the Division of Natural Resources 
Management (NRM) since the 1980’s have dramatically reduced the abundance of this 
weed in selected management units, but it remains widespread elsewhere in the park. 
Since 2013, stewardship efforts led by the Division of Interpretation’s Stewardship at the 
Summit project have cleared dense kahili ginger stands from over 20 acres, including 
trail sides and areas adjacent to established management units across the summit of 
Kīlauea. The group has intensively recruited volunteers through printed and social 
media, and word of mouth, to rally an energetic cadre of over 310 volunteers from 



Hawai‘i, the US Mainland, and other nations. Volunteers have spent over 4,000 work 
hours in the field clearing dense thickets of kahili ginger and removing re-establishing 
individuals. These efforts complement NRM efforts and expand contiguous areas kept 
clear of kahili ginger permitting natural or assisted native species recovery in these 
areas.  They also result in the early detection and rapid response to invasive incipient 
species such as Australian tree fern (Sphaeropterus cooperi) and Pittosporum 
undulatum in the project area. These efforts offer outstanding interpretative opportunities 
to better illustrate the importance of invasive species management and the uniqueness 
of Hawaiian forests, and can be viewed as a synergistic model for interdivisional 
collaboration and community engagement applicable to other conservation 
organizations. 

P-5 Positive Public Outreach Efforts to Help Protect the Hawaiian Goose (Branta 
sandvicensis) 

Joy Tamayose, Polly Angelakis, Cathleen Bailey, Raina Kaholoaa, Kelly Goodale 
Haleakala National Park, Kula, HI, USA 

Public support is integral to any conservation effort. With approximately 1.5 million 
visitors each year, Haleakalā National Park has the opportunity to share positive 
messages with a large audience. The park provides protected native habitat for a 
number of endangered wildlife but the Hawaiian goose or nene is one of the few 
endangered species that visitors actually see. In addition to brochures, displays, and 
programs highlighting the park's unique resources, collaborative public outreach efforts 
are helping to protect nene at Haleakala. To educate visitors unfamiliar with nene or their 
habits, the park developed multi-lingual "Slow Down for Nene" posters with funding from 
the Hawai‘i Pacific Parks Association, a non-profit partner. The posters and stands were 
distributed to rental car agencies on Maui. Multi-lingual "Slow Down" nene postcards are 
distributed at the park entrance station and at several rental car agencies. The park also 
hosted a middle school art contest in celebration of Nene Awareness Day 2014 with 
entries displayed at the park and the Maui Fair. 

P-6 Ulu Lehulehu-The Million ‘Ōhi’a Initiative, Filling Our Built Environment with 
Native ‘Ōhi’a and Growing Eco-Literacy Within Our Schools and Communities. 

Aleysia-Rae Kaha2, Jodie Rosam3, Christian Giardina1, Christopher Wong2, Riley De 
Mattos2, kainana Francisco1, James Akau3 
1Forest Service- Institute of Pacific Islands Forestry, Hilo, HI, USA, 2Kupu, Honolulu, HI, 
USA, 3UH Hilo, Tropical Conservation Biology and Environmental Science, Hilo, HI, USA 

The word ‘ohi within ‘ōhi‘a can mean "to gather," and in many ways it embodies our 
relationship to our forests. ‘Ōhi’a forests create life in the soil, support biota, and gather 
moisture from the air. It is with this respect to ‘ōhi’a that Ulu Lehulehu-The Million ‘Ōhi’a 
initiative aims to build eco-literacy within our schools and communities. In three parts we 
share history, ecology, and horticulture of ‘ōhi’a and illustrate the inextricable relationship 
we share with our native ecosystems. Through the partnership with Forest Service and 
Kupu, Ulu Lehulehu encourages interns to build a project from the bottom up. In three 
years, interns gain experience teaching, growing and distributing ‘ōhi’a, and creating 
activities. Establishing roots since 2013, Ulu Lehulehu has reached 13 different schools 
in East Hawai’i Island, distributed 739 plants to grades 2nd-12th grade and engaged 
community at the annual UH Hilo Conservation Career Day and Ocean Day. On field 
trips to the famous Pu’u ‘Ō’ō, students are given an experiential education opportunity to 
learn about tree physiology its function to surrounding ecosystems. Within classrooms, 



students discuss the significance ‘ōhi‘a has to Hawai‘i, culturally and environmentally, 
and ultimately join the initiative as they transplant seedlings to take home. Ulu Lehulehu 
has formed a collaboration with Kids in Canopies, a program which enhances classroom 
teachings by taking students into the canopies of ‘ōhi‘a. Ulu Lehulehu continues to 
inspire community through different means of social media, informing the public about 
current outreach efforts and creating a means to connect with ‘ōhi’a. 

P-7 Manu-o-Kū of Diamond Head:  Second Year of a Kapi‘olani Community 
College Student Monitoring Project 

Kristen Feato, Alex Awo, Honour Booth, Charles Dote, Ka'iulani O'Brien, Nohe 
Vinayaga, Wendy Kuntz 
Kapiʻolani Community College, Honolulu, HI, USA 

The manu-o-Kū or white fairy tern (Gygis alba) is an indigenous seabird, named the 
official bird of the city and county of Honolulu. The species is also listed as Threatened 
by the State of Hawai'i and protected under the Migratory Bird Act. In spring 2014, 
Kapi'olani Community College (KCC) students initiated a manu-o-Kū monitoring program 
at the campus and across the street at the former Fort Ruger Officer's Club. Originally, 
the project was aimed towards observing the birds' activity at the Fort Ruger Officer's 
Club site, as the area is soon to be developed by KCC for their new culinary arts facility. 
After training in species identification and behavior, monitoring surveys were scheduled 
between 6 and 9 a.m., several times a week. Students recorded tern abundance and 
behavior during both breeding and non-breeding periods.  When nests were located, 
students observed nesting behaviors from an unobtrusive location at a minimum 
distance of 10 m. Nest locations were recorded using GPS. To establish protocol for 
communicating the birds' presence with the college's Auxiliary Services, nest trees were 
flagged to prevent nest loss due to tree trimming.  Student data is being used to 
establish a baseline-monitoring program for the campus and to identify research 
questions. As of Spring 2015 semester, eight undergraduate students have participated, 
most of whom are working towards undergraduate degrees in biology or natural 
resources. The project serves as an example of an avenue for building capacity among 
local students for avian monitoring and survey techniques. 

P-8 Revitalization of Cultural Lifestyle and Practice Use of Loko Iʻa Through 
Anthropological Resource Management of Honokea, Waiʻuli 

Nahoku Kahana, Kamala Anthony, Mānoa Johansen, Dan Jennings-Kam 
University of Hawai‘i at Hilo, Hilo, Hawai‘i, USA 

Loko iʻa or Hawaiian fishponds have sustained communities from the time of our kupuna 
that is still being perpetuated today through its application in anthropological research 
and resource management conducted in Hawai’i. The loko iʻa of Honokea at Waiuli in 
Keaukaha, Hawaiʻi had been in use until the early 1930s. Upon the development of 
Keaukaha the Honokea fishpond was left to be managed by state and local agencies. 
Because of long-standing community interest to restore this fishpond a cohort of 
Keaukaha community members and University of Hawai‘i at Hilo students initiated a plan 
to restore Honokea fish pond so that it could be used as a loko iʻa and educational site 
for Keaukaha children. The Honokea loko iʻa cohort developed on-site field curriculums 
that are applied during hands-on workshops that provide students with the cultural 
hsitory of Honokea and itʻs importance as a loko iʻa in Keaukaha as wll as enables them 
to particpate in active data collection. Students and community members also engage in 
active mangement efforts to sustain Honokea loko iʻa and to perpetuate the practices of 



our kupuna. It is through this work that we can sustain our natural resources and 
perpetuate the practices of our ancestors. 

P-9 Cultivating Local Leaders for Hawaii's Conservation Future 

Serena Kaldi 
Haleakala National Park, Kula, Maui, USA 

The fate of our island’s unique environment rests on the interest and dedication of our 
future generations. Education for our local youth is crucial as they will be the stewards of 
this 'āina, and Hawai'i is fast becoming a prime example of environmental education 
opportunities geared towards its local youth. Haleakalā National Park has developed 
three internship programs based on helping local youth across the state to gain interest 
in conservation related careers through intern experience. The Kupukupu ʻĀina middle 
school, Pōhai Maile high school, and ʻImi i ka Lama collegiate internship programs 
provide interns with experiential learning in various conservation career paths. From the 
application until the graduation, the internships are also infused with job readiness skills 
training to further prepare interns to go into the world with marketable experience and be 
able to compete in any job they pursue. The programs also honor the island’s host 
culture by practicing proper cultural protocols to honor the places and people they work 
with, showing the interns that valuing and respecting culture does not need to be 
excluded in a professional arena. With 107 graduates to date, Haleakalā National Park’s 
internship programs hopes to continue the mission of cultivating local leaders through 
the bright and wonderful interns that make the program thrive, for the benefit of all. 

CULTURAL 

P-10 Waipiʻo Management and Maintenance Project 

Uilani Chong 
University of Hawai‘i at Hilo, Hilo, USA 

Waipiʻo has been gifted with generous proportions of water to sustain the lively hood of 
the valley while providing a rich environment for sustainable living throughout the 
ahupuaʻa from mountain to sea. As the rivers and streams change with each season of 
heavy rain the central focus of water source management is paramount to the use and 
availability of water extracted or diverted. Diverse conditions of nature that impact 
Waipiʻoʻs environment, ecological, and socio-economic aspect bring forth the importance 
of water management and maintenance. Focused planning and work on this water 
resource project aims to study the lively hood of the rivers and streams vital to the future 
of Waipiʻo Valley. My project will provide essential data of speed of water flow, water 
temperature, pollution, stream animal life, and plants and trees along the banks. This 
project focus is geared towards a growth-based plan instead of a need-based plan. This 
plan compliments nature’s flow of water and how we can maximize its well being rather 
than study water flow to increase yield for profit. 



P-11 Reconstructing Historical Climate in Hawaiʻi through Substantiated 
Traditional Observations 

Ryan Ueunten, Aka Beebe, Rosie Alegado, Axel Timmermann 
University of Hawai‘i Mānoa, Honolulu, HI, USA 

As the demand for freshwater and the preservation of native ecosystems in Hawaiʻi 
continue to increase, it is imperative to study the impact of climate patterns on the 
functioning of Hawaii’s ecosystems. Here, we apply the Hawaiian value of i ka wa ma 
mua ka wa ma hope – to move forward into the future we must look to knowledge of our 
past – by examining the climatic history of Hawai‘i. By integrating the indigenous 
knowledge transcribed in Hawaiian newspapers with historical weather data, we develop 
a historical framework to better understand current and future climatic influence on 
Hawaiian ecosystems. The principle of mālama ‘āina - caring for the land - is an integral 
part of Hawaiian culture and generations of Hawaiians were stewards of the land. Their 
shared observations and knowledge recorded in Hawaiian newspapers (spanning 1834-
1949) provide invaluable insight into observed environmental changes as well as 
ancestral wisdom to better guide the management of our resources today. To 
corroborate the accuracy of these historical accounts, we compare Hawaiian 
observations that highlight distinct natural phenomena with recorded weather related 
anomalies (stratified precipitation and temperature anomalies) from 15 different weather 
stations located throughout Hawai‘i. These anomalies will be correlated with large-scale 
anomalies of the Pacific using the KMNI Climate Explorer Database. Furthermore, to 
examine how different regions of Hawai‘i responded to historical weather anomalies, we 
utilize dendrochronology to extrapolate variations in annual rainfall. Ultimately, our goal 
is to use a unique, holistic approach to better understand the climate of Hawaiʻi. 

P-12 Integrating Partnerships and Technology into Public Outreach at Pōhakuloa 
Training Area 

Brian Tucker 
RCUH PCSU, Hilo, HI, USA 

"A picture is worth a thousand words." This old adage refers to the ability of images to 
capture attention and convey complex ideas or large amounts of data efficiently and 
effectively. As a Geographic Information Systems (GIS) Specialist working with Hawaiian 
archaeology, I find this especially important. Given the limited oral tradition that 
permeated through colonialism, the lack of pre-contact written historical record, and 
limited access to the wealth of post-contact Hawaiian language literature; images and 
spatial correlations provide definitive truths we can assess context and develop 
hypotheses from. At Pōhakuloa Training Area (PTA) in Hawai'i Island's Saddle region, 
one of our work tasks is to support cultural resources outreach through the preparation 
of maps, posters, brochures and briefings in order to educate soldiers and civilian 
visitors on the management of cultural resources. This supports the goal of the U.S. 
Army's ecosystem cultural resources management program to conserve, protect and 
enhance the cultural resources, and comply with applicable Federal and state laws and 
regulations while improving the Army's ability to conduct and maintain military readiness. 
To best support outreach at PTA, we strive to create visually stimulating presentations. 
Integrating partnerships with various groups allows us to enhance this community 
outreach. Most notable for GIS is our University of Hawai‘i affiliation and the resources 
and research that we have access to. This presentation shares how the PTA Cultural 
Resources Program uses technology to maximize effectiveness in capturing audience 
attention and inspiring interest in archaeology. 



MARINE 

P-13 Understanding the Effects of Artificial Breaching on O‘ahu’s Stream-Mouth 
Estuary (SME) Ecosystems by Comparison with Permanently and Intermittently 
Open SMEs 

Toby Matthews1, Susan Carstenn1, Kimberly Peyton0 
1Hawai‘i Pacific University, Honolulu, HI, USA, 2State of Hawai‘i Division of Aquatic 
Resources, Honolulu, HI, USA 

O‘ahu’s stream-mouth estuaries (SMEs) serve as nursery grounds and habitat for native 
Hawaiian species, but few studies have investigated fundamental characteristics of 
these ecosystems. Hawaiian SMEs may be permanently open (PO) or intermittently 
open (IO), and some are artificially breached (AB) during times of closure as a 
precaution against flooding. Though several physico-chemical variables drove 
differences in water quality across all SMEs, no clear differences were detected in 
physico-chemical metrics according to these three classes of SMEs. There was an 
indication of biological community differences among the three SME classes. PO SMEs 
were occupied by marine-associated species and closed IO or AB SMEs tended to be 
dominated by non-native Poeciliidae spp. and Cichlidae spp. The latter species were 
most common in SMEs that experience long periods of closure, indicating that the time 
since closure may be a dominant factor influencing SME ecosystems and helping to 
inform future artificial breaching management. 

P-14 Increasing Growth and Survivorship for Pocillopora damicornis Larvae and 
Recruits at an ex-situ Coral Nursery 

Franziska Elmer1, Zac H. Forsman2, Dan Brumbaugh3, James Bell1, Jonathan Gardner1 
1Victoria University of Wellington, Wellington, New Zealand, 2University of Hawai‘i, 
Honolulu, HI, USA, 3American Museum of Natural History, New York, NY, USA 

As coral reefs decline, the development of reef restoration methods becomes more 
important. Most coral nurseries focus on growing coral fragments for reef restoration, but 
they also have potential as rearing facilities for planular larvae and coral recruits. We 
investigated settlement choice, mortality, and growth rates of P. damicornis in different 
environments with the aim of finding optimal culturing conditions for larvae and early 
recruits. We used tiles of smooth or divoted texture to test settlement choice and post-
settlement survivorship. We found that although larvae were 10 times more likely to 
settle in divots than on flat surface, this did not lead to higher rates of survivorship or 
growth. In a separate experiment, growth and survivorship of three recruit sizes were 
compared on two settlement substrates across 6 ex-situ water tanks and 1 in-situ 
shallow reef. In-situ mortality rates were very high (70%), while ex-situ mortality rates 
averaged under 10%. The coral recruits grew an average of 2.6 times their initial surface 
area in 2 months independent of their initial size and settlement substrate. Growth rates 
of recruits varied significantly among the nursery tanks. The growth rate found in the 
youngest tank was twice as high as in the oldest tanks. These tanks also differs in their 
biotic parameters with the youngest tank containing sea hairs while lacking sea urchins, 
other coral recruits and snails. These experiments demonstrate that ex-situ coral 
nurseries can dramatically improve survivorship, and that growth rates can be further 
optimized by abiotic and biotic parameters. 

P-15 Density of roi at the ‘Āhihi Kīna‘u Natural Area Reserve, Maui 



Roxie Sylva1,2 
1The Nature Conservancy, Makawao, HI, United States Minor Outlying Islands, 
2University of Hawai‘i Maui College, Kahului, HI, United States Minor Outlying Islands 

The ‘Āhihi Kīna‘u Natural Area Reserve (NAR) was designated in 1973 as the first NAR 
in the State of Hawai‘i. It is the only NAR that includes marine resources, and was 
established to preserve its natural and cultural resources. However, human use greatly 
increased and has had serious impacts on reserve resources, in addition to other threats 
(i.e. introduced species and other biological threats, land-based impacts, and climate 
change). The second highest ranked threat in the reserve is introduced species, 
including fish, algae, cats, rats, mongoose, goats, and deer. 

In 1956, roi (peacock grouper) was introduced to Hawai‘i from Tahiti as a possible food 
fish. However, the species never succeeded because of its accumulation of ciguatera 
poisoning, and has become established statewide. Since its introduction, questions 
arose about its impact on native fish. A University of Hawai‘i study estimated that roi can 
have a life span of about 20 years and one roi can consume 146 reef fish per year, a 
total of 2,920 fish in their life span (Dierking 2007). 

There are various efforts statewide to reduce roi abundance. But how do you remove an 
invasive species when they are protected in a natural area reserve? The process has 
been complicated from the start, but is currently being discussed among advisory group 
members of the NAR. I believe this project can provide information on the density of roi 
at ‘Āhihi Bay, to allow decision makers to carry out a roi removal plan and measure the 
impact to reef ecosystems. 

P-16 Pūlama Kanaloa: A Model for Integrated and Collaborative Marine Mammal 
Response Programs 

Jason Turner1, Roxanne Stewart2 
1University Of Hawaiʻi - Hilo, Hilo, Hawaiʻi, USA, 2Kai Palaoa, Hilo, Hawaiʻi, USA 

The Hilo Marine Mammal Response Network (HMMRN) was developed in 2006 to to 
build capacity for Hawaiian monk seal management and cetacean stranding response 
needs on the East side of Hawai‘i Island.  The mission of HMMRN is to promote 
protection and preservation of Hawaiʻi’s marine mammals, through education and 
outreach, while upholding traditional Hawaiian culture and practice.  In 2009, HMMRN 
opened the Hawaiʻi Cetacean Rehabilitation Facility, which at the time represented the 
only cetacean rehabilitation in the Hawaiian Islands.  During this time the network 
ventured on a path of integrating western science and Hawaiian cultural approaches to 
responding to and caring for marine mammals. This poster documents our process in 
developing an integrated and collaborative framework, two case studies where the 
framework was implemented in marine mammal responses and rehabilitation events, 
lessons learned from this process and the resulting collaborative model utilized to build 
capacity within the network from both a scientific and cultural standpoint. 



P-17 The Influence of Red Mangroves, Rhizophora mangle, on Fish Communities 
and Nursery Habitat in Stream Mouth Estuaries on O‘ahu 

Stacia Goecke, Susan Carstenn 
Hawai‘i Pacific University, Kāne‘ohe, HI, USA 

There are many well-documented ecosystem services for which mangroves have 
received protection globally (e.g. sediment retention, nutrient cycling, nursery habitat and 
storm protection); however these services in Hawai‘i, where mangroves are not native, 
have not been thoroughly evaluated. This study investigates whether the presence of 
mangroves within Hawaii's stream mouth estuaries (SMEs) influences fish communities 
and provides nursery habitat for recreational and commercial fisheries species. Twenty 
species of fish were caught and measured in 12 permanently-open SMEs on O‘ahu 
during September and October of 2014. Percent oxygen saturation, temperature and pH 
were also measured. These factors were correlated with percent mangrove cover 
gradient (0-72.5%) and the Landscape Development Intensity Index scores, (1.62 to 
18.33 with 0 representing no human impact) to examine potential relationships between 
mangroves, humans and fish communities. NMDS analysis produced a 2-axes result, 
accounting for 88.6% of the variance observed in the fish community. Polar ordination 
revealed that percent mangrove cover and LDI accounted for 73% and 82% of the 
variance in environmental parameters, respectively, and 70% and 46% of the variance in 
fish communities among sites. The three most commonly caught species were Kuhlia 
xenura (162 individuals), Mugil cephalus (93 individuals) and Mulloidichthys flavolineatus 
(93 individuals). Of these three species, 99% of the individuals caught were juveniles 
indicating the overall importance of conservation of SMEs as they provide nursery 
habitat for many species. 

P-18 Using a Molecular Genetic Technique to Identifying the Population Structure 
of the Culturally Significant Urchin, Colobocentrotus atratus, in Hawai‘i, USA 

Melanie Keliipuleole2, Mackenzie Manning1 
1Kapiolani Community College, Honolulu, HI, USA, 2University of Hawai‘i at Mānoa, 
Honolulu, HI, USA 

Population genetics is increasingly becoming an effective management tool used to 
monitor the population structure of target species in ecologically sensitive areas. 
Understanding genetic connectivity of separate populations within these areas can aid in 
the development of proper species management plans. In the Hawaiian Islands, 
management practices specific to many of our culturally important marine invertebrates 
are minimal or non-existent, and as a result, overharvesting can be a problem for these 
species. This study attempts to elucidate the population structure of the marine 
invertebrate species Colobocentrotus atratus, also known as the shingle or helmet sea 
urchin, or Hā‘uke‘uke. Hā‘uke‘uke inhabit wave-swept, rocky intertidal shores throughout 
the Hawaiian Archipelago where it is recreationally harvested. Culturally, Hā‘uke‘uke are 
mentioned in the Kumulipo as one of the first organisms to be born. Tissues from 
multiple individuals along the north and south shorelines from four different main 
Hawaiian Islands were collected to determine the level of genetic connectivity within and 
between populations using a fragment of the Cytochrome Oxidase I (COI) mitochondrial 
gene. Previous research on taxonomically and ecologically diverse species found within 
the Hawaiian Islands shows genetic barriers exist between islands for a majority of these 
species. Preliminary data from south shore populations of Hā‘uke‘uke among different 
islands show that no apparent population structure exists within or between populations. 
We hope our continued investigation into Hā‘uke‘uke population structure throughout the 



Hawaiian Islands will lead to a more complete picture of their population structure in an 
effort to better manage this important cultural resource. 

P-19 Main Hawaiian Islands Bottomfish: A Ten-year Case Study in Fisheries 
Conservation and Management 

Joshua DeMello, Marlowe Sabater 
Western Pacific Regional Fishery Management Council, Honolulu, HI, USA 

In 2005, the National Marine Fisheries Service (NMFS) determined that excessive 
fishing effort was causing “overfishing” of Main Hawaiian Islands (MHI) Bottomfish 
species and required the Western Pacific Fishery Management Council (Council) to 
develop a plan to reduce fishing mortality of these species. In the 10 years since, the 
Council has had a cooperative effort with the State and Federal governments to manage 
seven species of the MHI Bottomfish fishery (known as the “Deep 7”): Ehu, gindai, 
Hapu‘upu‘u, Lehi, Kalekale, Onaga and Opakapaka. The use of catch limits, seasonal 
closures, fishery independent research (tagging and life history studies), 
education/outreach and enforcement are management tools that have effectively curbed 
the fishing effort and mortality of the MHI bottomfish species. Collaboration and active 
management of the fishery has allowed for fishery resources to be conserved and has 
increased participation by fishers in the science and management process. These efforts 
have formed the basis for the prudent conservation and management of a fishery that is 
important to the culture and economy of Hawai‘i. While the MHI bottomfish fishery 
continues to have issues just like any other fishery, other efforts to reduce fishing 
mortality in Hawai‘i and the Western Pacific through Annual Catch Limits (ACLs) have 
looked to this fishery as a model for implementing fishing limits.  The process that the 
Council and its partners have utilized provides a study in fishery conservation and 
management that may be applicable to some of the other fisheries and provide a 
direction for solving future management concerns. 

P-20 Linking Sewage Pollution to Near-Shore Coastal Waters through Dye Tracer, 
Water Quality, and Fecal Indicator Bacteria Measurements at Puakō, Hawai‘i 

Steven Colbert, Kaile‘a Carlson, Leilani Abaya, Tracy Wiegner, Cherie Kauahi, Rick 
Tabandera 
University of Hawai‘i at Hilo, Hilo, Hawai‘i, USA 

Sewage from cesspools is one of the most devastating stressors in rural areas where 
reefs are still relatively healthy. Cesspool discharges from submarine and near shore 
seeps pose a threat to both coral reef and human health. Puakō has some of the state’s 
richest coral reefs; however, there has been increasing concern about sewage pollution 
since the 1960s. In this study, we use multiple indicators to identify cesspool discharge 
and quantify its impact on water quality at Puakō, HI. To identify where waste from 
cesspools enters the ocean and to quantify dilution and travel times of sewage, 
fluorescein dye tracer tests were conducted at oceanfront homes. The appearance of 
dye at the shoreline occurred after 3 to 7 days, depending on the site. Dye was only 
observed during low tide and fairly localized to about 10 m of shoreline. To quantify the 
impact of cesspool discharge on water quality, the spatial distribution of sewage pollution 
along the coastline was determined using nutrients and the fecal indictor bacteria (FIB), 
Enterococcus and Clostridium perfringens. High nutrient concentrations and FIB counts 
confirmed the presence of sewage in nearshore waters. These results suggest that the 
location of cesspools, subsurface geology, and/or nearshore circulation may affect 
sewage transport to the coastline. The combination of tools used here to document 



sewage pollution presence may be useful for this community as well as others facing 
similar environmental problems. 

P-21 Effect of Decreasing Stream Flow on Aquatic Insect Biomass in Tropical 
Streams 

Lauren Kapono 
University of Hawai‘i at Hilo, Hilo,Hawai‘i, USA 

Climate change is expected to impact Hawai‘i with drier and hotter days. Rainfall is 
anticipated to decrease resulting in decreased stream flow. Stream ecosystems are very 
important as they host many aquatic organisms. One component of stream ecosystems 
is aquatic invertebrates. Aquatic insects are important, as they are a food resource for 
native birds, bats and fish. They also contribute to biodiversity in the streams, as most of 
the insects in Hawai‘i are native. Insects need the stream to move food resources 
downstream, create oxygen in the water, and overall provide a healthy habitat. This 
study was conducted to show how the effects of decreasing stream flow effects aquatic 
insect biomass. Samples analyzed were previously collected in the year of 2012, using a 
surber sampler net. They were picked out of any substrate, identified, and then dried to 
be weighed. The five most dominate species were analyzed, Cheumatopsyche, 
Chirnomidae, Hydrachnoidea, Cyclopidae, and Erinna. A length-mass regression was 
used to determine biomass in two steams located on Hamākua, Hilo Hawai‘i. The first 
stream Kolekole with the most rainfall of 7,400 mm of rain/year and the second stream is 
Ka‘awali‘i with 400 mm of rain/year. After running a length-mass regression to determine 
total biomass, it was proven that there is a significant difference in biomass as stream 
flow decreases with a p-value of 0.05. Because there is decreasing biomass as stream 
flow decreases, stream organisms could potentially be influenced. 

P-22 Management and Prevention of Aquatic Invasive Species Threats in Hawaiʻi 

Brian Neilson, David Cohen, Sonia Gorgula, Stacy Bierwagen 
Department of Land and Natural Resources, Honolulu, HI, USA 

The Division of Aquatic Resources (DAR), Aquatic Invasive Species (AIS) Program is 
committed to managing AIS threats to Hawai‘i with the goal to minimize the ecological, 
economic, and human health impacts of AIS through the prevention and management of 
AIS introduction, expansion, and dispersal into, within and from Hawai’i.  The DAR, AIS 
program has several focus areas to prevent and manage AIS threats including: invasive 
algae management and control in Kāne‘ohe Bay, O’ahu through the use of mechanical 
removal (The Super Sucker) and Sea-urchin Biocontrol (The Sea-Urchin Hatchery); 
ballast water and hull fouling data gathering and policy development; rapid response to 
AIS introductions and marine debris; AIS focused outreach, education, and community 
engagement; AIS policy development; and coordination and collaboration with 
researchers and partners. The AIS program has been successful in restoring coral reef 
habitats in Kāne‘ohe Bay by clearing and maintaining over 13 acres of reef and 
outplanting over 270,000 hatchery raised, native collector sea-urchins. The team has 
also developed a GIS based prioritization model for planning restoration activities.   In 
addition, data collection of ship biofouling data is currently being used to inform policy 
decisions, which would limit the spread of invasive species through ship hulls. 



P-23 The Hawai‘i Fish Habitat Partnership: Cooperative Aquatic Habitat 
Restoration in Hawaii's Freshwater and Coastal Ecosystems 

Gordon Smith1,2 
1U.S Fish and Wildlife Service, Honolulu, HI, USA, 2Hawai‘i Fish Habitat Partnership, 
Honolulu, HI, USA 

The Hawai‘i Fish Habitat Partnership (FHP) was formally recognized under the National 
Fish Habitat Action Plan (NFHAP) in 2009. The Hawai‘i FHP was formed to address 
factors that are leading to degradation of Hawaii's streams, estuaries and nearshore 
waters.  The intent of the partnership is to form a collaborative, consensus-based and 
scientifically-driven process whereby stream, estuarine and coastal marine conservation 
actions are identified, prioritized, and implemented by willing partners. The partnership 
was formed with the support of numerous stakeholders including government agencies, 
non-profits, and local watershed alliances. Since inception, the Hawai‘i FHP has 
supported a variety of strategic habitat assessment and planning efforts and has 
provided financial and technical assistance to help achieve the broad nationwide goals 
of NFHAP.  Oversight for project selection is provided by the Hawai‘i FHP Steering 
Committee, which consists of participants representing government agencies, non-
governmental organizations, large landowners, and private industry. To date, the Hawai‘i 
FHP has provided financial support to 20 projects consisting of assessment, planning, 
and on-the-ground aquatic habitat conservation projects. A total of $783,100 in direct 
funding was coordinated by the partnership from several sources including the National 
Fish Habitat Partnership, the National Fish Passage Program, U.S. Fish and Wildlife 
Service Fisheries Division, the Association of Fish and Wildlife Agencies Multi-State 
Conservation Grant Program, and other sources. Project administration is performed by 
the Hawai‘i FHP coordinator, and the coordinator takes an active leadership role in 
project implementation by providing technical assistance for planning, permitting, 
operations, monitoring, and other tasks. 

P-24 Species-Dependent Susceptibility of Corals to Algal Overgrowth in 
Keaukaha, Hawaiʻi 

Kanoe Steward 
University of Hawai‘i at Hilo, Hilo, Hawai‘i, USA 

Algal overgrowth on live corals results from the coral's inability to prevent algal 
settlement and can reduce the coral colony's health, potentially leading to mortality. 
Limited research is available that address the species-specific competition between 
coral and algae and it is uncertain if particular species of either organism are more 
susceptible to harm than others. In an effort to learn about species interaction, this study 
investigated potential factors that could affect the coral’s susceptibility to algae, which 
included coral taxonomy, morphology, depth, and size. Benthic belt transect surveys 
utilizing SCUBA were conducted at Waiuli, Hawai’i Island to characterize which factor(s) 
may or may not aid the coral from algal intrusion. As a result, morphology and size affect 
the coral’s susceptibility, however, to conduct parametric statistical analyses, this 
research should be continued to increase the sample size and its power. This study can 
also be used as a basis for a future coral reef monitoring study of certain species or 
structures of coral that are detrimentally affected by algal overgrowth and can help make 
informed decisions for reef management. 



P-25 Measuring Community Metabolism and Calcification in an Estuary: Wai 
ʻŌpae, Hawaiʻi Island, Hawai‘i 

Haleaka Kiili 
University of Hawai‘i at Hilo, Hilo, Hawai‘i, USA 

Ocean acidification is the result of increasing CO2 concentrations in the atmosphere, 
equilibrating with dissolved CO2 in the ocean surface, which induces a decrease in pH 
and carbonate ion concentration. Coastal ecosystems are particularly vulnerable to 
ocean acidification due the dependence on calcium carbonate by organisms like coral to 
build their skeleton structures. Benthic communities display characteristic patterns of 
community metabolism (GPP) and calcification (G), which are strongly dependent on 
environment and community structure. When water is sampled at a location, the diurnal 
changes in dissolved inorganic carbon (DIC) and total alkalinity (TA) can be used to 
calculate the ratio of GPP:G. This method provides a relatively simple way to examine 
community calcification, however this method has not been applied in estuarine 
environments, like Wai ʻŌpae, Hawaiʻi Island, Hawai‘i. The TA-DIC slope for this location 
will then be utilize to determine the type of communities occupying these locations. Initial 
results for this location had a TA-DIC slope of 0.37, which is similar to TA-DIC slope of 
reef flat communities. Once the TA-DIC slope is established for this location, future 
water collections can be used to monitor the health of coastal ecosystems, and easily 
detect any changes as a result of ocean acidification or community shifts to algal-
dominated systems. In addition, this method could also be applied in future studies at 
other coastal sites in which a salinity gradient exists. 

P-26 Coral Disease and Invertebrate Species Assemblage the Relationship 
Between Invertebrate Species Assemblage and Tumorous Growth Anomalies 
Presence on Porites Species 

Hokuokahalelani Pihana 
University of Hawai‘i at Hilo, Hilo, Hawai‘i, USA 

Shallow reef systems are rich in species diversity and habitat structure providing many 
marine organisms with protected environments and available food resources. Stony 
coral colonies are the foundational structures that create these environments enabling 
many other invertebrate and vertebrate species to inhabit these reef systems. Persistent 
impacts to these coral colonies from anthropogenic and environmental changes cause 
afflictions that result in coral disease such as tumorous growth anomalies. To better 
understand the degree of impact from such coral diseases a series of studies have been 
developed to gain insight to this occurrence.  The aim of this study is to identify the 
associate invertebrate species assemblage amongst stony coral colonies of Porites spp. 
with and without growth anomalies to determine if invertebrate species assemblage can 
be indicative of coral health. The data collected from this study will aid in understanding 
the degree of impact to these foundational coral structures from these tumorous growth 
anomalies so that appropriate management strategies can be developed to protect and 
sustain these important coral reef ecosystems. 



P-27 Trends in Nearshore Subsistence Fishery Status in American Samoa 

Domingo Ochavillo1, John Oliver Leau1, Yvonne Mika1, Luatasi Tone1, Herbi Umi1, 
Auvaa So'onaolo1, Volita Hunkin1, Pita Ili1, Fapouli Niumata1, Michael Quach2, Kimberly 
Lowe2 
1Department of Marine and Wildlife Resources, Pago Pago, American Samoa, 2NOAA 
Pacific Islands Fisheries Science Center, Honolulu, HI, USA 

The American Samoa fisheries-dependent creel survey monitoring started in 1990 for 
the subsistence shore-based fishery. The subsistence fisheries involve gleaning, 
spearfishing, rod and reef, bamboo pole, throw nets and gill net. We conducted an 
analyses of catch-per-unit effort in the dominant fisheries to assess the status of 
nearshore coral reef fishery stocks. Our long-term temporal data a mixture of trends in 
the CPUE among the fisheries in the territory. There trends indicate an: (1) increase in 
catch-per-unit-effort or CPUE (lbs/hr) in spearfishing and gleaning; (2) decrease in 
CPUE for trolling, and rod and reel; and (3) no trends in thrownet CPUE. However, 
current calculations for catch limits for nearshore fisheries resources indicate sustainable 
exploitation. These results underline the need to use multiple types of analyses and tools 
to determine stock status for fishery management. 

P-28 Trends for Commercial Bottomfishing in American Samoa 

Domingo Ochavillo1, Chey Auelua1, Sitivi Iosua1, Nonu Tuisamoa1, Kimberly Lowe2, 
Michael Quach2, Volita Hunkin1, Auvaa So'onaolo1, Karl Steffany1, Pita Ili1, Fapouli 
Niumata1 
1Department of Marine and Wildlife Resources, Pago Pago, American Samoa, 2NOAA 
Pacific Islands Fisheries Science Center, Honolulu, Hawai‘i, USA 

The American Samoa fisheries-dependent creel survey monitoring started in 1982 for 
the commercial boat-based fishery and bottomfishing. We analysed the long-term data 
to determine stock status and perhaps identify factors affecting the fishery. Historical and 
current data and observations however, do not indicate any major changes in the 
composition of the bottomfish species landed. The humpback snapper, emperors, and 
snappers are the top landings in pounds, comprising about 77% of the total landings. 
Landings have varied throughout the years as a result of shifts in the fisheries, natural 
events and modernization. From 1982-1985 bottomfish landings was at the highest ever 
due to it being a new fishery. The steep drop from 1985 to 1987 occurred as a result of 
the introduction of longlining, a much lucrative fishery compared to bottomfish. Hurricane 
Tusi in 1987, Ofa in 1990, Val in 1991 and Heta in 2004 and the 2009 tsunami caused 
severe damages to the fishery. There is general decline in bottomfishing catch that has 
also been concurrent with decline in effort (hours and number of boats) and catch-per-
unit effort. However, the fisheries stock assessment of BMUS indicated below maximum 
sustainable yield. Surprisingly, adjusted price of fish also declined that may suggest 
declining fish consumption. The decline of CPUE needs to be assessed as this is 
contrary to stock assessment that suggests that exploitation is below maximum 
sustainable yield. 

 

 

 



P-29 Spatial and Temporal Microbial Variability in Native Hawaiian Fishpond 

Kiana Frank1, Mikela Branco1, Akamu Jaber1, Kelii Kotubetey2, Rosanna Alegado1 
1University of Hawai‘i, Honolulu, HI, USA, 2Paepae O Heʻeia, Heʻeia, HI, USA 

Traditionally, Native Hawaiians supported their people through sustainable aquaculture 
in fishponds (loko iʻa). Built where mountain streams join the ocean, these ponds 
promoted growth for marine algae and photosynthetic microbes such as microalgae, 
diatoms and green bacteria. As a result, immense fish populations developed, which 
supplied an efficient, dependable, and accessible protein source. Since the success of 
loko iʻa rests on the productivity of the algae and photosynthetic microbes, 
understanding the makeup and variability of these microbial communities within the loko 
iʻa is essential. This proposed study will shed light on the diversity, density and 
distribution of microorganisms within the Heʻeia loko iʻa over space and time by 
determining how microbial communities correlate with environmental changes. Fourteen 
sites across the Heʻeia Fishpond (Koʻolaupoko, Oʻahu) have been sampled for 
microbiology and geochemistry weekly since July 2014. Samples were filtered onto 0.45 
µm and 0.2 µm filters to isolate both particle-associated and planktonic microbial 
communities. Genomic material was extracted and identification markers for bacteria 
(16S rRNA gene) and eukaryotes (18S rRNA gene) were amplified through polymerase 
chain reaction and sequenced using Illumina technology to enable taxanomic 
identification of microbial communities. Our research will provide a data-rich context to 
support and evaluate Native Hawaiian methodologies in restoring loko iʻa. 

P-30 Determining the Status of the Parupeneus porphyreus Fishery in the MHI 

Martha Maciasz 
Hawai‘i Pacific University, Honolulu, HI, USA 

Parupeneus porphyreus, an endemic Hawaiian goatfish, had been identified as a priority 
for conservation by Hawai’i's Statewide Aquatic Wildlife Conservation Strategy 
(SAWCS), as well as a priority for stock assessment by Western Pacific Regional 
Fisheries Management Council (WPRFMC), and as a priority for stock enhancement by 
the Oceanic Institute (Leber 1994; Meyer et al. 2000; Meadows et al. 2005; DBEDT 
2011). The central goals of this project were to perform a stock assessment to determine 
whether P. porphyreus, a commercially targeted reef finfish in the Main Hawaiian 
Islands, has been increasing, stable, or in decline, and to characterize the fishery 
temporally and spatially. Using the Hawaiʻi Division of Aquatic Resources commercial 
catch data, a delta-log normal generalized linear model (GLM) was used to develop a 
standardized index of abundance, which was used in non-equilibrium surplus production 
model to estimate the biomass at maximum sustainable yield (MSY). The results are 
expected to facilitate informed management plans and regulations, such as setting 
annual catch limits (ACLs) specific to the P. porphyreus stock. 

P-31 Reproductive Biology of Striped Marlin (Kajikia audax) in the Western Pacific 

Hsiao-Yun Chang1, Chi-Lu Sun2, Su-Zan Yeh2 
1HIMB, Hawai‘i, USA, 2NTU, Taipei, Taiwan 

Length and mass data for 1,260 striped marlin Kajikia audax were collected at the fish 
markets of Tungkang, Singkang, and Nanfangao during July 2004 to September 2010. 
Of these samples, 534 gonads ranging from 95-206 cm in eye-to-fork length (LEF), and 
8-88 kg in round mass (MR), were collected. K.audax are sexually dimorphic and the 



proportions of females increased with size between 140 and 210 cm LEF. Reproductive 
activity was assessed using a gonadosomatic index (IG), external appearance of the 
gonads, and histological analyses and results indicated that the spawning season 
occurred from April to August with a peak in June to July. Based on histological sections 
and the distribution of oocyte diameters, K.audax are multiple spawners and their 
oocytes develop asynchronously. The estimated length-at-50% maturity (LEF50) was 
~181 cm (~4.8 years of age) for females. The proportion of reproductively active females 
in the spawning season with ovaries containing postovulatory follicles (0.27) indicated 
that they spawned every ~3.7 days on average. Average batch fecundity (FB) was 
estimated at 4.4 ± 1.7 (mean ± S.E.) million oocytes by the hydrated oocyte method; 
average relative fecundity (FR) was 53.6 ± 13.9 oocytes g-1 of body mass; and the 
average annual fecundity (FA) was 181.3 ± 48.3 million oocytes. The parameters 
estimated in this study are key information for stock assessments of K.audax in the 
northwestern and central Pacific and will contribute to the conservation, management 
and sustainable yield of this species. 

P-32 Foraging Ecology and Spatial Overlap at Sea Among Seabird Species 
Breeding on Lehua Islet, Hawai‘i 

Jonathan Felis1, Josh Adams1, Seth Judge2, Bill Henry1, David Pereksta3 
1USGS, Santa Cruz, CA, USA, 2HCSU, Hilo, HI, USA, 3BOEM, Camarillo, CA, USA 

In 2013, we initiated at-sea tracking studies of main Hawaiian island seabirds to help 
assess potential risks of proposed offshore energy developments. As part of a larger 
multispecies and multicolony study, we equipped nesting Red-footed Boobies (Sula 
sula), Brown Boobies (S. leucogaster), and Red-tailed Tropicbirds (Phaethon 
rubricauda) with global positioning unit (GPS) tracking devices and time-depth recorders 
(TDRs) on Lehua Islet (32 km west of Kaua’i). Herein, we present preliminary results that 
quantify several foraging parameters for each species. Additionally, we evaluated intra-
seasonal parameter variation and the degree of inter-specific spatial overlap at sea. In 
2014, deployments ranged from 2 to 7 days during three breeding-season sessions 
(May, June, and July). The sympatric boobies primarily conducted single day foraging 
trips during daylight hours. Brown Boobies generally foraged closer to Lehua (≤55 km 
maximum range) and often utilized nearshore habitat, whereas Red-footed Boobies 
ranged farther offshore (≤240 km maximum range) and foraged in pelagic waters. Red-
tailed Tropicbird trip durations were more variable and lasted from a few hours to 7 days, 
ranging up to 475 km from the colony. Novel tracking data will support management 
directives to delineate spatially and temporally important marine areas for seabirds and 
commensal predators (pelagic fishes and cetaceans) in waters surrounding the main 
Hawaiian Islands. 

TERRESTRIAL 

P-33 Reforesting Nakula Natural Area Reserve 

Casey Stewman, Peter Landon, Bryon Stevens, James Espaniola 
State of Hawai‘i, Department of Land and Natural Resources, Division of Forestry and 
Wildlife, Wailuku, HI, USA 

Nakula Natural Area Reserve (1500 acres) is located on leeward Haleakalā and was 
established in 2011.  A primary conservation goal for the reserve is the removal of 
ungulates and the restoration of koa (Acacia koa) and ‘ōhiʻa lehua (Metrosideros 
polymorpha) forest communities, which are currently restricted to drainages and 



gulches. Invasive perennial grasslands composed from velvet grass (Holcus lanatus), 
Kikuyu grass (Pennisetum clandestinum), vernal grass (Anthoxanthum odoratum) and 
molasses grass (Melinis minutiflora) currently dominate much of the reserve. Native 
Ecosystem Protection and Management (NEPM) staff have used an efficient and novel 
technique, a custom helicopter-mounted boom sprayer, to conduct herbicide pre-
treatment of non-native grasslands prior to planting native tree and shrub species. The 
Wailaulau Unit (420 acres) in the western portion of the reserve is ungulate free, as of 
2013, and reforestation efforts were initiated there in 2014. NEPM plantings primarily 
occurred in previously sprayed grassland, but also on erosion scars and unsprayed 
grasslands. Approximately 19,200 native trees were planted into 37 acres in 2014. Low 
mortality has been observed during six month and one year monitoring of plantings and 
reforestation efforts are ongoing. These efforts involved collaboration and assistance 
from Maui Native Nursery, KUPU, Big Island Natural Area Reserve staff and Windward 
Aviation. 

P-34 What Does It Take to Create a Native Fern Propagation Lab and Why Is It 
Important to Do So? 

Ashly Trask, Natalie Joyce-Maeda, Maegan Fernandez, Michael DeMotta 
Oregon State University, Corvallis, OR, USA 

Ferns make up 20% of Hawaii’s native flora, thus building capacity in education 
regarding native Hawaiian ferns and the propagation of these ferns is critical for 
understanding the Hawaiian Forest ecosystem/watershed and perpetuating the native 
ferns' role in that system. National Tropical Botanical Garden’s Kauaʻi Conservation and 
Horticultural Nursery sends thousands of plants to restorations each year, however the 
ferns sent out are propagated through division, not increasing genetic diversity. Few 
people or organizations have created working propagation labs for native Hawaiian 
ferns. Challenges are inherent in the propagation of spores and length of the fern growth 
cycle. A thriving fern propagation program existed in 2008-2009 at NTBG, however it 
diminished due to lack of funding and staff. Program regeneration happened in the year 
2013. We are currently trying various media for optimal spore growth and gametophyte 
transplant to find a situation, which both minimizes algal growth and maximizes the 
health of gametophytes. Both fresh collected spores and spores that have been stored in 
our seed bank are being propagated. With interns and alliances between non-profits and 
higher educational institutions, a Native Hawaiian Fern Laboratory on Kauaʻi has 
become possible at the Lāwaʻi Nursery site. Recurrent guidance from Fern Conservation 
Professionals is foundational to increasing knowledge and techniques needed for the 
laboratory. We hope to create future conservation leaders, and continue the 
conversation on the importance of Native Hawaiian Fern Protection. The poster reflects 
our progress thus far, as well as the goals for the year to come. 

P-35 Genetic Diversity of Wolbachia Endosymbionts in Culex quinquefasciatus 
from Hawai‘i, Midway and American Samoa: a Possible Tool for Mosquito 
Control? 

William Watcher-Weatherwax1, Ariel Egan1, Dennis LaPointe2, Carter Atkinson2 
1Hawai‘i Cooperative Studies Unit, Hilo, HI, USA, 2U.S. Geological Survey, Hawai‘i 
National Park, HI, USA 

Cytoplasmic incompatibility is controlled by the bacterial endosymbiont Wolbachia 
pipientis (wpip) and may be a possible pesticide and GMO-free method for controlling 
mosquitoes. We characterized the diversity of strains found in Culex quinquefasciatus 



from Hawai‘i, Kaua‘i, Midway Atoll, and American Samoa to see if non-compatible 
mating types might already be present that can be used as tools for mosquito control. 
Individual C. quinquefasciatus were tested for a variety of Wolbachia genetic markers to 
assess genetic diversity and likelihood of cytoplasmic incompatibility. We confirmed the 
presence of wpip with Multi Locus Sequence Typing and tested for local genetic 
variability using 16 WO prophage genes and a transposable element (Tr1). We also 
tested for genetic differences in ankyrin motifs (ank2 and pk1) which have been used to 
classify wpip strains into 5 groups that appear to be incompatible with each other based 
on experimental crosses. We found, diverse, widely distributed genotypes of wpip on 
both Hawai‘i (Volcano, Puu Waa Waa, Laupahoehoe, Kaumana, Kahuku, and Ninole) 
and Kaua‘i (Kawaikoi, Mohihi, Kalaheo, Lawai and Poipu) as well as genotypes that 
appear unique to American Samoa and Midway. Preliminary analysis of ankyrin motifs, 
however, indicates that strains from Hawai‘i, Kaua‘i, and Midway appear to belong 
almost exclusively to group wpip5 and may be fully compatible with each other.  Further 
development of this approach may require evaluation of compatibility with local Culex 
mosquitoes and C. quinquefasciatus infected with different wpip groups (wpip1 – wpip4) 
from other parts of the world. 

P-36 Evaluating the Publics Aesthetic Value for Old and New Growth Acacia koa 
Forests 

Katherine Wilson, Catherine Chan, James B. Friday 
University of Hawai‘i at Mānoa, Honolulu, Hawai‘i, USA 

Old-growth forests have always fascinated people and their beauty is 
incomparable.  Thirty-one percent of Hawai‘i is forested land cover with eight percent 
comprised of koa forests.  Koa (Acacia koa) forests are often preserved to protect the 
habitat for some of Hawaii’s rare and endangered species.  However, an additional 
argument to preserve koa forests, particularly old-growth forests, is because of their 
beauty and the aesthetically pleasing aspect they add to the Hawaiian landscape.  As 
forests increase in age, their biodiversity often increases simultaneously as 
well.  Therefore by preserving an older forest, both aesthetics and biodiversity are 
protected. In order to determine if the public finds older koa forests more aesthetically 
pleasing then younger koa forests, a survey was designed and administered on O‘ahu to 
113 visitors and 339 residents of Hawai‘i between December 2014 and March 
2015.  The survey asked respondents how much they would be willing to pay to see an 
older koa forest rather than a younger koa forest.  On average, 89% thought the older 
koa forest was more aesthetically pleasing and would pay $28.47 and $13.82 while 
driving or hiking, respectively, to look at the older over the younger forest.  These results 
show that there is a monetary value for old-growth aesthetics and koa forest 
conservation can be driven by their aesthetic benefits, which also benefits biodiversity 
conservation. This study’s findings on public’s preferences and monetary values can be 
illustrated to forestry landowners and managers and prompt thinking about the aesthetic 
benefits of an old-growth koa forest.  

 

 

 

 



P-37 Status of Landbirds on Tinian, Commonwealth of the Northern Mariana 
Islands 

Richard J. Camp1, Rick Spaulding2, Paul C. Banko3, Angela D. Anders4 
1Hawai‘i Cooperative Studies Unit, University of Hawai‘i at Hilo, Hawai‘i Volcanoes 
National Park, HI, USA, 2Cardno, Bainbridge Island, WA, USA, 3U.S. Geological Survey, 
Pacific Island Ecosystems Research Center, Hawai‘i Volcanoes National Park, HI, USA, 
4Department of the Navy, Joint Base Pearl Harbor-Hickam, HI, USA 

Landbird populations on Tinian have been surveyed to evaluate the status of native 
landbirds, including species listed or being considered for listing under the Endangered 
Species Act. We report the results of surveys in 1982, 1996, and 2008 with an additional 
landbird survey conducted for the U.S. Department of the Navy by Cardno in 2013. 
Eleven native and three alien species were detected during the 2013 survey, including 
six species protected under the Migratory Bird Treaty Act. Population sizes were 
estimated using distance sampling methods, and population trends were assessed using 
repeated measures analysis of variance for nine species with sufficient numbers of 
individuals detected on 2013. The less common species numbered in the low thousands 
and included the Collared Kingfisher (Todiramphus chloris), Mariana Fruit-Dove 
(Ptilinopus roseicapilla), White-throated Ground-Dove (Gallicolumba xanthonura), and 
the introduced Island Collared-Dove (Streptopelia bitorquata). The more abundant 
species were the Rufous Fantail (Rhipidura rufifrons), numbering more than 100,000, 
and the Bridled White-eye (Zosterops conspicillatus saypani), numbering more than 
400,000. Micronesian Myzomela (Myzomela rubratra), Micronesian Starling (Aplonis 
opaca), and Tinian Monarch (Monarcha takatsukasae) were estimated to number from 
several tens of thousands. The overall trends in abundance between 1982 and 2013 
showed an increase in Collared Kingfisher, Micronesian Starling, Rufous Fantail, White-
throated Ground-Dove, and Island Collared-Dove, while populations were stable for the 
Bridled White-eye and Tinian Monarch. Declines were seen in Mariana Fruit-Dove and 
Micronesian Myzomela. These trends matched previous analyses with the exception that 
Tinian Monarch abundance showed an increase in the 2013 survey. 

P-38 Leeward East Maui Forest Bird Community: Surveys in Nakula Natural Area 
Reserve 

Laura Berthold1, Christopher Warren1, Teia Schweizer1, Hanna Mounce1, John Vetter2 
1Maui Forest Bird Recovery Project, Makawao, HI, USA, 2DOFAW, Honolulu, HI, USA 

Nakula Natural Area Reserve (NAR) is a 612-ha area within the Kahikinui region of 
southeast Maui on the leeward side of Haleakalā. Considered vital for the recovery of 
the critically endangered Kiwikiu (Maui Parrotbill; Pseudonestor xanthophrys), this area 
has been identified as the site for a reintroduction of this species. However, the remnant 
forest habitat of this area is highly degraded and forest bird surveys have not been 
completed in this habitat since 1980. As such, little is known of the status of the avian 
community in this region. In 2015, three point-count transects were installed within the 
170-ha fenced area of Nakula NAR where forest restoration efforts are currently being 
implemented. Between April and June, each transect was surveyed six times to capture 
a snap-shot of the forest bird community. Concurrently, passive mist-nets were 
employed for ten days to color-band native passerines. Here we report results from point 
count and banding data, including preliminary species composition and relative 
abundance. Providing baseline data on the forest bird community in this area will assist 
in evaluating current habitat suitability and reintroduction planning for Kiwikiu and other 
threatened species. Continuing these surveys annually will enable managers to monitor 



changes in the forest bird community overall as habitat restoration continues and the 
forest recovers. 

P-39 Host Use and Parasitism Rates of the Samoan Swallowtail Butterfly 

Paul Banko1, Robert Peck2, Mark Schmaedick3, Adam Miles4, Niela Leifi3 
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, 
Hawai‘i National Park, Hawai‘i, USA, 3American Samoa Community College, Division of 
Community and Natural Resources, Pago Pago, American Samoa, USA, 4American 
Samoa Department of Marine and Wildlife Resources, Pago Pago, American Samoa, 
USA 

The endemic Samoan swallowtail butterfly, Papilio godeffroyi, is now restricted to the 
island of Tutuila in American Samoa, apparently having disappeared from the larger 
islands of independent Samoa. Its host plant, Micromelum minutum is widespread but 
patchily distributed and relatively uncommon. Overall, Papilio life-history, including 
limiting factors, is poorly known. Our research aimed to characterize Papilio host use 
across the landscape and to determine the extent to which parasitism affects survival of 
immature stages. We assessed abundances of Papilio eggs, larvae, and pupae on 117 
trees at 10 sites for 9–15 months during 2013–2014. Eggs comprised 90% of all 
detections, followed by larvae (6%), and pupae (4%). Tree use was widespread with 
89% of all trees yielding Papilio at least once, but only 10% of the trees yielded Papilio 
frequently (≥90% of the time).  Among specimens removed from the wild and reared in 
the lab, we found no evidence for parasitism of larvae or pupae, but 71% (719/1018) of 
eggs were parasitized by an unidentified species of Ooencyrtus (Encrytidae) wasp of 
unknown origin. Parasitism rates differed little among sites, suggesting this impact was 
similar over the landscape. Other natural enemies (e.g., pathogens and predatory 
geckos, ants, and birds) were not evaluated, but they likely also influence Papilio 
mortality rates and may have contributed to its decline across the archipelago. 
Additionally, Micromelum was identified as the host for Papilio in 2006, and more work is 
needed to understand its habitat requirements and potential threats. 

P-40 Developing Methods for Avifauna Conservation in the Northern Mariana 
Islands 

Susan Arbuthnot1, Peter Luscomb2,1, Herbert Roberts2,1 
1Honolulu Zoo, Honolulu. Hawai‘i, USA, 2Pacific Bird Conservation, Kailua, Hawai‘i, USA 

The avifauna of Guam in the Northern Mariana Islands suffered devastating losses as a 
result of the introduction of the Brown Tree Snake (Boiga irregularis).  In attempts to help 
conserve this unique avifauna the Mariana Avifauna Conservation (MAC) project was 
organized in 2004 by the Pacific Bird Conservation to assist with setting up 
captive populations in some Association of Zoos & Aquariums (AZA) zoos and also 
"satellite" populations on selected islands in the Marianas that are free of the Brown 
Tree Snake.  Over the years methods of capture, captive husbandry and translocation 
have been developed and improved upon.  Captive populations are becoming more 
established in participating zoos and the translocations in 2008 and 2009 of 50 Bridled 
White-eye (Zosterops conspicillatus) each from Saipan to Sarigan resulted in 
offspring.  Last year 51 Rufous Fantail (Rhipidura rufifrons) were translocated from 
Tinian to Sarigan and it is hoped that those birds will also be successful in producing 
offspring in the future.  Another translocation is planned for this year. 



P-41 Update on Progress of Biocontrol of Strawberry Guava in Hawaiian Forests 

Nancy Chaney, M. Tracy Johnson 
USDA Forest Service, Hilo, HI, USA 

Tectococcus ovatus, a biocontrol agent for the invasive plant strawberry guava, was 
released and established at two demonstration sites on Hawai'i Island in 2012-2013. 
Over the past two years the biocontrol has gradually spread within and between trees at 
these sites, but has not yet had a major impact on growth and reproduction. During 2014 
the biocontrol was released at forest sites on Hawaiʻi, O‘ahu, Maui and Lanaʻi. 
Populations have established and have begun to spread at all release sites attempted to 
date. Initial rates of spread observed so far have been roughly 3-15 m per year. 
Strawberry guava tree growth and fruit production are being monitored at several sites to 
document the eventual impacts of biocontrol. Further releases are planned at additional 
sites, including forest plots where demographic analysis of strawberry guava populations 
has been conducted for the past ten years. These plots will provide a detailed evaluation 
of the impacts of biocontrol on all stages of the plant's life cycle: fruiting, seedlings, 
vegetative sprouts, saplings, and young and mature trees. 

P-42 Using Terrestrial LiDAR to Create Wēkiu Bug Habitat Suitability Maps 

Nathan Stephenson, Ryan Perroy, Jesse Eiben, Margaux Mellott 
University of Hawai‘i-Hilo, Hilo, Hawai‘i, United States Minor Outlying Islands 

The Wēkiu Bug (Nysius Wēkiuicola) is an endemic arthropod living in the extreme 
environments present around the summit region of Maunakea. Previously a candidate 
for the endangered species list, the Wēkiu Bug lives in rock tephra substrate on cinder 
cones, some of which has been degraded due to anthropogenic influences including the 
construction of telescopes, roadways and human traffic that may be detrimentally 
affecting the population’s future viability. Little is known about the species physiology 
and exact parameters of this elusive bug’s habitat. We collected sub-decimeter scale 
topographic data across the summit area using ground-based light detection and ranging 
(lidar) and structure from motion (sfm) techniques in an attempt to map important habitat 
features for the Wēkiu Bug, including microtopography, grain size, and surface 
roughness. If successful, these techniques offer a new and non-intrusive means of 
mapping Wēkiu Bug habitat suitability across an environmentally and culturally sensitive 
area and will be used to guide future population surveys and aid in conservation 
planning. 

P-43 A Plan to Restore Seabirds on Kahoʻolawe; Developing Partnerships and 
Renewing Connections 

James Bruch1, MJ Mazurek2, Alex Wegmann2, Paul Higashino1 
1Kaho’olawe Island Reserve Commission, Wailuku, HI, USA, 2Island Conservation, 
Honolulu, HI, USA 

The Kahoʻolawe Island Reserve Commission (KIRC) has identified the goal of an 
invasive-predator free island to benefit the recovery of Hawaiian seabirds and aid in the 
revitalization of Hawaiian cultural practices. In November 2013, the National Fish and 
Wildlife Foundation (NFWF) awarded a grant to develop a governance structure and 
enable the conditions to achieve the goal of removing invasive predators from 
Kahoʻolawe. Led by KIRC and Island Conservation (IC) the governance structure 
includes a coalition of local, statewide and national conservation champions, Kahoʻolawe 



Island stewards and Hawaiian cultural advisors divided into a Project Steering 
Committee (PSC) and Project Management Team (PMT). Through a series of meetings 
and workshops, a business plan was developed by the PSC and PMT. The plan charts 
the financial, social and biological issues associated with the removal of invasive 
vertebrate predators to restore seabirds on Kahoʻolawe. The plan operates on the 
guiding principal of Pilina ‘Āina (renewing connections) to combine traditional Hawaiian 
knowledge with modern science on how to achieve the goal. This poster presentation is 
a summary of the plan. 

P-44 Effective Conservation through Understanding: the Use of Next-Generation 
Sequencing and Stable Isotope Analysis on Hawai‘i Island’s Montane Arthropods 

Kylle Roy, Curtis Ewing, Rebecca Ostertag, Donald Price 
University of Hawai‘i, Hilo, USA 

Tropical montane forests are valuable ecosystems in Hawai‘i, providing fresh water to 
the people of the islands as well as acting as reservoirs of biodiversity. These forests are 
experiencing rapid alterations due to anthropogenic effects such as climate change, 
habitat degradation, introduction of invasive species, and industrialization. Some of the 
detrimental effects caused by these ecosystem alterations can be mitigated through 
understanding the genetics and ecology of the organisms within it. Despite the 
importance of these arthropod-dominated ecosystems, knowledge of these food webs 
and predator-prey interactions is sparse. In order to supplement the understanding of 
Hawaii’s montane forest ecosystems, we have implemented two different methods of 
diet analysis on an endemic Hawaiian carabid beetle, Blackburnia hawaiiensis. This 
understudied Carabid may provide important ecosystem functions, being a numerically 
dominant predatory insect and widely distributed throughout Hawai‘i Island. B. 
hawaiiensis populations and potential prey in similar, highly isolated geographic 
locations were used to employ two vastly different yet complimenting techniques: natural 
abundance stable isotope analysis (SIA) and metagenomics of gut contents using next-
generation sequencing (NGS). SIA has revealed B. hawaiiensis to be a top predator in 
three study sites: Kaiholena, Nahuku, and Pu‘u Maka‘ala. NGS has revealed specific 
diet to genus level of prey. In a broader context, the combined SIA and NGS have great 
potential to further our understanding of the arthropod food webs of the montane forests 
of Hawai‘i Island, ultimately improving conservation efforts for the entire arthropod 
community, and enlightening the people of Hawai‘i to the importance of arthropods. 

P-45 Effects of Soil Nutrient Availability on Competitive Dynamics between Non-
Native Invasive and Native Species in Hawaiian Dry Forests 

Amanda Knauf1, Creighton Litton1, Rebecca Cole1, Christian Giardina3, Jed Sparks2 
1University of Hawai‘i Mānoa, Honolulu, HI, USA, 2Cornell University, Ithaca, NY, USA, 
3Institute of Pacific Islands Forestry, Hilo, HI, USA 

Hawaiian native ecosystems face constant pressure from nonnative, invasive plants that 
are often competitively superior. In a variety of ecosystems globally, evidence exists that 
nonnative plants typically outcompete natives under conditions of high resource 
availability (e.g., increased soil nutrient availability following disturbance). As a result, 
one potential restoration method for favoring native species over nonnatives is to 
decrease soil nutrient availability via carbon amendments (e.g., sawdust or sucrose). 
This is a particularly appealing concept in Hawai‘i where native species often have 
conservative growth strategies, however, this idea has received very little attention in 
Hawai‘i. In this study, we evaluated survival, growth, and ecophysiology of 



representative native and non-native, invasive species from Hawaiian dry forests in a 
greenhouse competition experiment. The density of plants was held constant and native 
species were grown by themselves and together with nonnative, invasive species in 
each of five soil nutrient treatments (control, high and low nutrient addition via fertilizer, 
and high and low nutrient reduction via carbon amendments). Growth, in terms of height, 
of the invasive species was much higher (~2,500 to 4,200%) than the native species 
across all soil nutrient treatments. However, relative growth of native species was 759% 
higher than invasive species in nutrient reduction treatments, while the relative growth of 
invasive species was 992% higher than native species in nutrient addition treatments. 
These results suggest that reducing soil nutrient availability may be a useful tool for 
restoring Hawaiian dry forest ecosystems where nutrient availability is high and invasive 
species are problematic.  

P-46 A Functional Trait-Based Approach for Species Choice in Restoration: An 
Example in a Lowland Wet Forest on Hawai‘i Island 

Rebecca Ostertag2, Laura Warman1, Susan Cordell1, Peter Vitousek3 
1Institute of Pacific Islands Forestry, Hilo, HI, USA, 2University of Hawai‘i at Hilo, Hilo, HI, 
USA, 3Stanford University, Stanford, CA, USA 

Once restoration of a degraded landscape or community is recognized as necessary, 
choosing which species to include in a restoration program can be a difficult process. 
Species-choice in restoration is often carried out with limited ecological information, 
particularly in regards to species interactions, successional processes, and resource-use 
patterns. Selecting species can be particularly problematic in systems where there are 
no available baseline data on historical communities, or when restoration to a historic 
state is not feasible for ecological, logistic or economic reasons. In such cases, it may be 
preferable to focus on restoring site ‘functionality' rather than returning to a historic 
baseline composition. A general, flexible method for species selection in restoration will 
be presented, based on the collection of plant functional trait data. To illustrate this 
approach, a project called "Liko Nā Pilina" is presented. In this lowland Hawaiian rain 
forest type, no reference site exists, due to land-use change and exotic species invasion, 
and thus it is a novel ecosystem. Using a mixture of native and non-native (but non-
invasive) species, four experimental treatments (hybrid ecosystems) were created, each 
with 10 tree species. The motivation for this selection was to determine whether 
combinations of species whose traits are more dissimilar (complementary) or similar 
(redundant) confer greater invasion resistance in the hybrid forests. However, the 
multivariate functional trait approach can be transferable across ecosystems and taxa. 

P-47 Vegetation Responses across Four Hawaiian Ecosystems Following Removal 
of Non-Native Ungulates 

Rebecca Cole1, Malia Stewart1, Creighton Litton1, Robert Hamnett1, Christian Giardina2, 
Jed Sparks3 
1University of Hawai‘i at Mānoa, Honolulu, HI 96822, USA, 2Institute of Pacific Islands 
Forestry/USDA Forest Service, Hilo, Hi 96720, USA, 3Cornell University, Ithaca, NY 
14853, USA 

Fencing and non-native ungulate removal are critical first steps for conserving native 
biodiversity on islands, but these actions are expensive and labor intensive and the 
ultimate outcome is poorly quantified. In particular, there is little known about: (i) extent 
of native plant recovery vs. non-native plant invasion following ungulate removal; or (ii) 
time frame of vegetation responses. Between 2010 and 2014, we established a series of 



paired ungulate present vs. removal plots across chronosequences of ungulate removal 
units on Hawai‘i Island in one montane wet ecosystem (Metrosideros/Cibotium forest) 
and three montane dry ecosystems (Dodonaea shrubland, Metrosideros woodland, and 
Eragrostis grassland). Plant community responses to ungulate removal varied 
dramatically with ecosystem type and time. Common native and non-native species 
responded positively to ungulate removal within ~6 years in wet forest, while recovery of 
plants of conservation interest occurred only where present prior to fencing. In dry 
ecosystems, common native and non-native plants did not differ with treatment or time in 
any of the vegetation types. However, after 12 years of ungulate removal in 
Metrosideros woodland and 30 years in Eragrostis grassland there was a significant 
increase in the abundance of species of conservation interest. Differences in patterns of 
recovery across ecosystems are likely driven by disturbance history, ecosystem 
resistance to degradation, and resource availability. The marked differences in plant 
community responses to fencing and non-native ungulate removal suggest that some 
Hawaiian ecosystems will need additional management (e.g., outplanting), but that 
fencing and ungulate removal remain a critical first step. 

P-48 Assessing Seabird Presence at Pōhakuloa Training Area 

Nicole Galase, Rogelio Doratt, Lena Schnell, Peter Peshut 
Colorado State University, Fort Collins, Colorado, USA 

In 2003, the US Fish and Wildlife Service issued a Biological Opinion requesting 
information on the presence, abundance, and habitat use of the federally endangered 
Hawaiian Petrel (Pterodroma sandwichensis) at Pohakuloa Training Area (PTA). 
Historically, the Hawaiian Petrel was believed to inhabit a wide range of elevations in the 
main Hawaiian Islands. Today, these endemic petrels are limited to nesting in high 
elevations in remote terrain such as steep cliffs or over rough lava rock, making 
populations difficult to study. To determine presence of seabirds at PTA, acoustic 
monitoring devices were deployed in areas of habitat suitable for the Hawaiian Petrel 
between 2008-2012. The focus of the study was to detect active colonies, by monitoring 
for calling Petrels from May to August during peak colony attendance. Although call 
detections in colonies are biased toward non-breeding birds, we focused on this 
demographic because they are detectable and an important component of an active 
colony. To test the recording radius of the Song Meter II (SMII) devices used, a linear 
array test was conducted. This test validated that the SMII detected calls up to 350-
450m away. Two instances of Hawaiian Petrel calls were recorded in a five-year study, 
suggesting a low presence of this species at PTA. However, the study revealed Band-
Rumped Storm-Petrel calls (Oceanodroma castro) at each site monitored. Little is known 
about the breeding habits of the Band-Rumped Storm-Petrel and although evidence 
exists to suggest there are breeding colonies in Hawai‘i, no active nest has been found 
to date. 

P-49 Predicting Effects of Climate Change in Hawaiian National Parks: 
Characterizing Plants as Habitat Generalists and Specialists 

Alison Ainsworth1,2, Don Drake2 
1National Park Service, Hawai‘i National Park, USA, 2University of Hawai‘i at Mānoa, 
Honolulu, USA 

Hawaiian plant communities are particularly vulnerable to climate change because 
tropical higher elevation sites are expected to experience "novel" climates this century. 
The Hawaiian Islands are ideal for investigating plant responses to climate change, 



because the same species occur on different islands. Because habitat generalists are 
more likely than specialists to survive shifting climatic conditions, these rankings will aid 
managers tasked with prioritizing plant species and communities for conservation in the 
face of climate change. We quantified habitat specialization or niche width using a novel 
method based on species co-occurrence in plots, assuming that habitat generalists 
should co-occur with more species than specialists would. We analyzed 117 plant 
species from >1000 plots established to inventory and monitor plant communities across 
national parks on three islands, and USGS plots sampling subalpine habitat quality on 
Mauna Kea. Unsurprisingly, some native species ranked as strong generalists including 
the abundant tree, Metrosideros polymorpha, found in dry to wet forest (0-2000m 
elevation). Others ranked as strong specialists, including species typically found in 
climatically-challenged high-elevation sites such as the native shrub, Coprosma 
montana, and native sedges. Ongoing analyses are testing to what extent co-occurrence 
rankings are correlated with environmental and species characteristics. 

P-50 Seasonal Activity Patterns of the Hawaiian Hoary Bat at Pōhakuloa Training 
Area 

Rachel Moseley, Rogelio Doratt, Lena Schnell, Peter Peshut 
Colorado State University, Fort Collins,CO, USA 

The goal of the Hawaiian hoary bat monitoring project is to determine Hawaiian hoary 
bat occupancy and seasonal activity patterns throughout Pohakuloa Training Area 
(PTA). Occupancy (ψ ) is defined as the probability that a randomly selected area of 
interest is occupied by a species (MacKenzie et al. 2006). Due to the cryptic and solitary 
nature of the Hawaiian hoary bat, we will use acoustic monitoring to accomplish this 
goal. We will incorporate presence/absence and environmental data into a multiple- 
season model to compare bat occupancy at all survey locations after completion of the 
three year study. The data presented here focuses on how bat activity varies in 
response to environmental conditions July 2014-July 2015. In order to study effects of 
environmental conditions on temporal and spatial trends in bat activity, we established 
five regions throughout PTA. We installed a permanent weather station (EME Systems) 
and Anabat SD2 detector in each region. The stations continuously record average 
precipitation, wind velocity, temperature, relative humidity and moonlight. The Anabat 
detectors record bat calls from sunseto sunrise. Miller (2001) developed an activity index 
for acoustic bat data based on the number of 1-minute intervals per night in which calls 
are recorded. We refer to these intervals as bat call minutes and present them as nightly 
averages. While inappropriate for estimating abundance, this method provides reliable 
estimates of nightly activity. Quantifying bat activity in a fixed location over time may 
clarify seasonal or annual trends in overall bat activity at PTA. 

P-51 Analyzing Invasive Plant Patterns along the Kalaupapa Coast 

Jacob Gross, Melissa Simon, Corie Yanger, Alison Ainsworth 
National Park Service, Hawai‘i National Park, USA 

Molokai’s north shore, which includes Kalaupapa National Historical Park (KALA), 
houses a significant portion of the remaining native coastal vegetation in the state. Non-
native, invasive plants pose a direct threat to this unique coastal ecosystem and inhibit 
the preservation and interpretation of KALA’s cultural history. Understanding the patterns 
of plant invasion in this area can help resource managers implement more effective 
conservation strategies. Non-native plants along the KALA coast were systematically 
sampled in 2012 using 25 belt transects ranging from 140 to 300 m oriented 



perpendicularly to the coastline. Transects were composed of contiguous rectangular 
plots (5 x 10 m) within which abundance of all non-native plants was recorded. Non-
native species richness, frequency, and cover were evaluated along with distance from 
coastline and substrate type. Non-native plant metrics increased with distance from the 
shoreline, and plots with a rocky substrate contained more non-native species with 
higher frequency and cover than plots with a sandy substrate. Bermuda grass (Cynodon 
dactylon) had the highest frequency of occurrence in both rocky and sandy substrates. 
Mapping of observed plant patterns was conducted to help apply these results directly to 
resource management activities. Transects will be revisited every five years (starting in 
2017) to detect temporal changes in non-native plant establishment. Early detection of 
increasing trends in non-native plant distribution and abundance will aid managers in 
devising conservation strategies that are both timely and cost-effective. 

P-52 Predicting, Utilizing, and Managing Ungulate-Proof Natural Barriers in 
Landscape-Scale Preserves 

Kyle Kagimoto1,2, Lucas Behnke1,2, Nicolai Barca1,2, Marcela Brimhall1,2, Timoteo Hew-
Len1,2 
1The Nature Conservancy, Lihue, HI, USA, 2Kaua‘i Watershed Alliance, Lihue, HI, USA 

Control of non-native feral ungulates is critical to Hawaiian forest conservation and 
watershed protection. One of the first steps in this process is securing the boundaries of 
a defined management area to isolate ungulate populations. Two ways to do this are to 
construct an ungulate-proof fence and to use natural barriers such as cliffs and 
waterfalls to effectively limit the movement of individuals in the area. The use of natural 
barriers greatly reduces the time, cost, and effort required to implement fencing projects. 
For example, the Kaua‘i Watershed Alliance's (KWA) Wainiha Preserve encompasses 
3,800 acres, utilizing a 1/3 mile fence that ties into a waterfall and approximately eleven 
miles of cliffs. GIS-derived slope analysis was used to identify natural barriers, in 
addition to aerial and on-the-ground surveys. Since 2011, the KWA has been using 
adaptive strategies to monitor and manage natural barriers in two landscape-scale 
preserves that incorporate over fifteen miles of cliff barriers. Predicted natural barriers 
are continuously being tested by ungulates from neighboring areas and while most have 
remained secure, some ingress has been found. In response, the KWA has applied 
immediate hunting pressure, adapted monitoring and trapping techniques, and built 
"wing fences" to block ingress routes. The purpose of this presentation is to share 
methods and experiences in predicting, utilizing, and managing natural barriers and to 
solicit feedback from professionals conducting similar work. 

P-53 Feeding Ecology and Toxic Bait Preference of Rattus exulans on Wake 
Island, Tropical Pacific, Following the Removal of Rattus tanezumi 

Aaron Shiels1, Thomas McAuliffe1, Dean Foster1, Kristen Rex1,2 
1USDA National Wildlife Research Center, Hilo, Hawai‘i, USA, 2U.S. Air Force Pacific, 
Environmental and Real Property Branch, Pearl Harbor, Hawai‘i, USA 

Rats in the genus Rattus are among the most problematic invasive vertebrates on 
islands. In 2012, bait containing the rodenticide brodifacoum was applied over Wake 
Island (7.4 km2) in attempt to eradicate two invasive rat species, R. exulans and R. 
tanezumi. The operation was successful at eradicating R. tanezumi but not R. exulans. 
In 2014, we evaluated the feeding ecology of R. exulans by conducting field trials and 
captive feeding trials. Captive feeding trials were used to determine the effectiveness of 
rodenticide baits (containing brodifacoum or diphacinone) and whether R. exulans 



preferred the rodenticide baits over naturally occurring food (prey) items common to 
Wake Island; the prey items included four plant species and small hermit crabs. Using 
motion-sensing cameras, we also evaluated whether rats and/or hermit crabs removed 
fruits and seeds of three common tree species from the ground. Rattus exulans 
preferred the rodenticide baits over each of the four plant species and the hermit crab 
prey.  In the field, motion-sensing cameras revealed that R. exulans readily consumes 
the fruit and seed of Casuarina equisetifolia (41.3 ± 8.3%, mean ± SE, remaining after 3 
days) and Tournefortia argentea (51.7 ± 15.9% remaining after 3 days). Additionally, 
each replicate Morinda citrifolia fruit in the field was consumed within 1 day by the 
combined feeding of rats and hermit crabs. Our findings suggest that the failed 
eradication of R. exulans on Wake Island was not likely due to an unpalatable bait or 
preference for some of the common dominant plant species. 

P-54 Acacia Koa Seedling Responses to Experimental Drought and Herbivory 

Lucy Allison1, Aaron B. Shiels2, Kasey E. Barton3 
1University of Hawai‘i at Hilo, Hilo, Hi, USA, 2USDA, National Wildlife Research Center, 
Hilo, Hi, USA, 3University of Hawai‘i at Mānoa, Honolulu, Hi, USA 

Plants are most vulnerable to herbivory and drought at the seedling stage, and yet, we 
have a poor understanding of how plants deal with these combined threats. Native 
Hawaiian plants are at risk, in part because of alien herbivores that target seedlings, and 
due to increasingly frequent and severe droughts that limit seedling recruitment. 
Because herbivory and drought have not been examined simultaneously, it is feasible 
that their joint effect has been underestimated due to unappreciated interactions 
between them. We conducted a greenhouse experiment that tested the independent and 
combined effects of drought and herbivory on seedlings of the native Hawaiian tree 
Acacia koa. We crossed drought (daily watering to field capacity vs. no water for 45 
days) with herbivory (none vs. invasive mollusks) for a total of four treatment groups (n = 
8 seedlings per treatment): 1) drought, no herbivory, 2) drought, herbivory, 3) no 
drought, herbivory, 4) no drought, no herbivory. After a 4-week recovery period, all 
plants were harvested and analyzed for above- and below-ground biomass. Most A. koa 
seedlings survived the drought period. Generalist herbivores, such as slugs and snails, 
may differentially affect the resource allocation and survival of seedlings depending upon 
whether drought stress has recently occurred. Our findings can be used in managing A. 
koa in areas experiencing increased drought and the presence of generalist herbivores. 

P-55 Restoring Native Insects to Their Historic Range: A Case Study Using 
Hylaeus Bees 

Karl Magnacca1,2 
1O‘ahu Army Natural Resources Program, Schofield Barracks, HI, USA, 2Pacific 
Cooperative Studies Unit, RCUH, Honolulu, HI, USA 

Many imperiled endemic insects currently occur in fragmented populations occupying a 
small portion of their historic range. In some cases, conservation efforts have restored 
suitable vegetation but the invertebrate fauna has not returned on its own due to 
dispersal limitations. While human-assisted dispersal has been commonly used with 
native plants (i.e. outplanting) and insect biocontrol agents, it has never been tried with 
native insects. To test the usefulness of this method in insects, I used Hylaeus 
anthracinus, a candidate endangered bee that is abundant in parts of the Kona/Kohala 
coast of Hawai‘i Island but absent from large parts of its former range in South Kona, 
and extremely rare on other islands. Bees were caught in South Kohala and translocated 



to restored native habitat at Puuhonua O Honaunau National Historical Park. The 
success of this project may indicate that translocation can be done with other rare 
species, especially if captive rearing can produce large numbers of individuals for 
release into the wild. 

P-56 Buried Alive: Assessing Soil Seed Bank Persistence to Assist in Invasive 
Species Eradication 

Michelle Higashi, Jane Beachy, Julia Lee, Lauren Weisenberger 
O‘ahu Army Natural Resources Program, Schofield Barracks, HI, USA 

Understanding the seed biology of invasive plant species can assist managers in 
achieving eradication, particularly as it applies to scheduling treatment intervals (in 
conjunction with plant phenology) and monitoring for recruitment following removal of all 
above ground vegetation. Knowledge of how long seeds remain viable when in the 
ground, or their soil seed bank potential, can contribute to eradication success. For 
example, some plant species form a transient seed bank, where seeds remain alive in 
the ground for up to 1-1.5 years. However, seeds die if not exposed to germination 
conditions (light, moisture) within this time period. Other species have seeds that remain 
viable when buried for longer periods of time and can form short-term (less than 5 years) 
or long-term (greater than 5 years) persistent soil seed banks. To classify soil seed bank 
types for invasive species, over the last ten years, the Oʻahu Army Natural Resources 
Program (OANRP) collected mature fruit from nine invasive species that were either 
established or incipient to management areas. Fruits were cleaned and seeds were 
placed into durable bags and buried at depths of at least six inches near locations where 
active weed control was ongoing. Bags were retrieved at regular intervals over a five-
year period and seeds were sown to assess viability at each interval. As a result, 
species were classified as having a transient, short-term persistent, or long-term 
persistent soil seed bank. This information will assist in determining eradication 
feasibility and control methods and timelines on a species level. 

P-57 Accounting for Range Changes to Improve Population Abundance Estimates 
of Palila 

Kevin Brinck1, Richard Camp1, Paul Banko2 
1University of Hawai‘i, Hilo, Hawai‘i Cooperative Studies Unit, Volcano, Hawai‘i, USA, 
2USGS Pacific Island Ecosystems Research Center, Hawai‘i Volcanoes National Park, 
Hawai‘i, USA 

Abundance estimates of Hawaiian forest birds are determined using point counts. 
Distances to detected birds are used to estimate local densities at each survey point, 
which are combined to produce a mean density estimate in the survey area. Density is 
multiplied by the area surveyed to produce an estimate of abundance, and abundance 
estimates are used to detect changes over time. What happens when the range of a bird 
species is changing in conjunction with a change in overall abundance, for example 
when a range contraction occurs as a result of birds abandoning lower quality habitat as 
their numbers decline? The mean abundance estimate is still un-biased, but the variation 
in observed densities increases due to numerous zero counts in the formerly occupied 
habitat. The overall density and abundance estimates become less certain, leading to 
larger confidence intervals around estimates and greater difficulty in detecting trends. 
Here we present abundance estimates of the Palila (Loxiodes bailleui), an endangered 
species restricted to the slopes of Mauna Kea volcano. We use adaptive ranges to 



control the area of inference for each annual survey, increasing precision in estimates of 
their numbers. 

P-58 A Hidden World: Are Earthworms Important in Forests of Hawai‘i 

Glenn Metzler 
GMM Consulting LLC, Honolulu, Hawai‘i, USA 

Earthworms are abundant in soils of native and non-native Hawaiian forests, yet have 
been little studied here. A total of 35 species have been reported in Hawai‘i and all are 
believed introduced. Ecologists and soil scientists agree earthworms are a major factor 
in soil dynamics and are considered by some to be ecosystem engineers or keystone 
species. The importance of earthworms in Hawai‘i can be inferred from the sheer 
number and biomass of these invertebrates. Earthworm abundance was measured in 
forests of the southern Ko‘olau mountains. At 4 native and non-native forest sites, 
replicate analyses in the present study indicated a range of earthworm abundance of 42-
208 individuals/m2. These compare to means ranging from 21-146 individuals/m2 in 
other studies on Maui and Hawai‘i Island. Sites studied are dominated by only a few 
species, with Pontoscolex corethrurus a typical dominant. Earthworm biomass estimates 
have been reported in several Hawai‘i studies and they are similar and often exceed 
those of estimates from various worldwide biomes. Ecological effects or suspected 
effects of earthworms based on studies in other invaded ecosystems occur from 
changes in one or more of the following: mycorrhizal and microbial colonization and 
function; soil chemistry; water balance; organic matter, nutrient, and energy cycling; loss 
or reduced germination of seeds from ingestion; consumption of seedlings; and soil 
disturbance due to pigs rooting for earthworms. Only the last appears to have been 
investigated in Hawai‘i. 

P-59 Non-Breeding Season Movements of Akikiki and Other Endangered Endemic 
Forest Birds on Kaua‘i, as Documented by Radiotelemetry 

Kayla Bonnette, Lisa Crampton, Adam Elzinga, Barbara Heindl, Kyle Pias 
Kaua‘i Forest Bird Recovery Project, Hanapepe, HI, USA 

On Kaua‘i, three endemic forest bird species are currently critically endangered: the 
Puaiohi (Myadestes palmeri), Akikiki (Oreomystis bairdi) and Akekee (Loxops 
caeruleirostris). Previous radiotelemetry studies on Puaiohi and Akikiki have observed 
movements during the breeding season. The goal of this pilot project was to begin to 
document non-breeding season movements of all three endangered species with 
radiotelemetry and assess the potential of different radiotelemetry techniques to follow 
these movements. In particular, we were interested in whether or not birds were moving 
through lower elevation habitats where they could potentially contract malaria. Through 
mistnetting efforts, a total of six birds were successfully fitted with radiotransmitters, 
including two Akikiki, three Puaiohi and one Akekee. Telemetry was performed from the 
air in a helicopter with antennas attached to the outside struts; and from the ground with 
hand-held antennas.  Detections were attempted for all birds several times a week 
during the fall of 2014. Detecting birds both from air and on foot proved to be more 
challenging than previous telemetry studies. Detection points showed birds making 
movements up to several hundred meters within our study area. When not detected, it is 
unclear if birds were undetectable due to transmitter reception restrictions or whether 
they had moved outside of our study area to lower elevation habitats. Further refinement 
of these types of movement studies may allow us to better identify areas critical to these 
birds, allowing prioritization and spatial targeting of conservation actions. 



P-60 Vegetation Monitoring and Restoration in Wailupe Valley, Oʻahu 

Miles Thomas1, Shaun Wriston1, Wendy Kuntz1, Mike Ross1, Jason Misaki2 
1Kapi'olani Community College, Honolulu, Hawai‘i, USA, 2DOFAW, Honolulu, Hawai‘i, 
USA 

Community partnerships can be one effective way to focus attention and resources 
towards restoration efforts and revitalizing Mālama ‘Āina. Kapi'olani Community College 
(KCC) has partnered with the Hawaiʻi Division of Forestry and Wildlife (DOFAW) and the 
local community to establish a mesic forest restoration project. In 2013, DOFAW fenced 
a small exclosure in Wailupe Valley to remove herbivore ingress, primarily feral pigs. 
Restoration goals include providing habitat for native plants and an endemic endangered 
bird, the Oʻahu ʻElepaio (Chasiempis ibidis). In Spring 2014, KCC students set up a 
transect grid for the exclosure and began monitoring current vegetation composition. In 
2015, collaborating with local community members, KCC students continued monitoring 
and began removing invasive vegetation in select 10x10m plots. These plots will be 
monitored to determine native plant resiliency. Early monitoring has shown that 
Strawberry guava (Psidium cattleianum) is the main invasive species within the 
exclosure and the primary target for removal. This project will serve to educate local 
college students about Hawaiian forest ecology, aid in the rehabilitation of the exclosure 
habitat, and establish a relationship with community volunteers. These types of 
community-based projects can help initiate broader restoration efforts across the state 
and potentially world-wide. 

P-61 A Cooperative Approach to Remove Feral Cattle from the Hilo Restricted 
Watershed 

Steven Bergfeld, Joaquin Mello, Raymond McGuire 
Department of Land and Natural Resources, Division of Forestry and Wildlife, Hilo, 
Hawai‘i, USA 

For a century, cattle ranching had made up a big part of the upper slopes of Mauna Kea 
landscape. Despite fencing efforts, cattle had and continues to trespass into the Hilo 
Restricted Watershed Forest Reserve. The Division of Forestry and Wildlife (DOFAW), 
in partnership with the Department of Hawaiian Homelands (DHHL), initiated a lottery to 
provide the hunting community a chance to hunt the backside of the forest reserve 
through a restricted access roadway. As part of a bigger plan, the hunters launched the 
initial attack on removing feral cattle. After a year (56 hunting days) of concentrated 
hunts (mention cooperation with ranchers?), 385 hunters were able to participate in 
removing 273 head of cattle, with the healthy organic beef going home with the local 
hunters and their families. An additional 679 were trapped by DHHL trappers, and 120 
cattle removed by neighboring ranchers, brings the total of removed cattle to 1,072 
animals that are no longer threatening the forest reserve. This type of cooperation has 
been invaluable for not only the removal of cattle but also for improving the relationship 
between different types of conservation communities. 



P-62 Assessing Predation and Parasitism of The Kamehameha Butterfly (Vanessa 
tameamea) on O‘ahu 

Colby Maeda1, William Haines1, Cynthia King2 
1University of Hawai‘i at Mānoa, Honolulu, Hi, USA, 2Hawai‘i Department of Land and 
Natural Resources, Division of Forestry and Wildlife, Honolulu, Hi, USA 

Not only is the Kamehameha butterfly (Nymphalidae: Vanessa tameamea) Hawaii's 
official state insect, it is one of only two butterflies native to the archipelago. 
Unfortunately, the once common butterfly is rarely seen today, and in some areas where 
it has been documented in the past, it is now absent. The reason behind its decline is 
not certain, but it is likely due to impacts by non-native insects, parasitoids, and birds, in 
addition to host plant declines. To quantify impacts of predators and parasitoids, we 
deployed eggs and caterpillars under different exclusion treatments. Some were 
protected from birds, some were protected from ants, and others were exposed to all 
threats, including parasitoids. After 3 days we assessed parasitism and predation. Trials 
were conducted at five sites on O‘ahu in both the Waianae and Koolau Range. We have 
also successfully established a laboratory colony of V. tameamea, which we will 
continue to use for egg and larval deployment. At the end of this study, it is hoped that 
an insight into V. tameamea's decline can be gained and efforts to repopulate this 
species will be initiated to prevent further decline of this iconic insect.  

P-63 Sexually Dimorphic Singing Behavior in Iʻiwi (Vestiaria coccinea) 

Angela Beck1, Eben Paxton2, Patrick Hart1 
1University of Hawai‘i at Hilo, Hilo, HI, USA, 2US Geological Survey Pacific Island 
Ecosystem Research Center, Hawai‘i Volcanoes National Park, HI, USA 

Differences between the singing behaviors of male and female iʻiwi (Vestiaria coccinea) 
are poorly understood due to negligible sexual dimorphism in body size and plumage 
color. Color-banded individuals of known sex were observed and recorded in the field. 
Song types, vocal characteristics, and frequency of singing bouts of male and female 
iʻiwi were analyzed in a behavioral context. An increased understanding of iʻiwi 
vocalizations could aid conservation efforts by providing managers with more detailed 
and accurate demographic data. 

P-64 Enhancing and Promoting Hawaii's Trails and Public Health 

Amy Hunley 
University of Hawai‘i at Mānoa, Honolulu, HI, USA 

Trails are critical features of resource management and recreation that serve multiple 
functions. Obesity-attributable medical expenditures among adults in Hawai‘i were $470 
million in 2009 and trails provide a cost-effective resource for physical activity. There is a 
lack of recent research monitoring trail usage/users in Hawai‘i, and understanding the 
potential for trails to serve as a significant natural resource for health promotion can lead 
to substantial investments in the trails system. This study collected data on trail 
usage/users through surveys and observational methods at Mānoa Falls Trail, Maunawili 
Falls Trail, Manana Trail, and Maunawili Ditch Trail. A total of 808 users were observed, 
with 68% adults. 105 surveys were systematically collected and respondents tended to 
be highly educated and Caucasian (49%). Among O‘ahu residents, most were repeat 
users (64%). Only Mānoa Falls Trail had more out-of-state users than O‘ahu residents. 
International trail users were mostly from Japan and Canada. The top three reasons why 



people hiked the trails were to enjoy the scenery, to exercise, and for pleasure. The 
majority of trail users drove a car to the trails (87%). Survey participants wanted more 
trash/recycling bins, restrooms, parking spaces, removal of graffiti, and more frequent 
trail repairs, but did not want to pave dirt paths or set up drinking fountains. Both Oʻahu 
residents and out-of-state users reported high levels of trail attachment and valuation. 
Findings from this research may be used to influence policy and funding decisions, 
strengthen grant requests, and develop tailored interventions to promote physical health. 

P-65 An Assessment of Hawaiian Hoary Bat Activity at 'Uko'a Wetland, North 
Shore O‘ahu 

Karen Wattam, Mitchell Craig 
Kawailoa Wind, LLC, Haleiwa, HI, USA 

Bat vocalizations were recorded from April 2012 through October 2014 using ten Wildlife 
Acoustic TM SM2+BAT detectors distributed throughout ‘Uko‘a Wetland. Each detector 
was connected to two microphones, which were mounted in trees or on poles and 
separated by 22 to 67 meters. A total of 614 passes was recorded over 6220 detector-
nights.  Bat calls were recorded in every month of the year, with 70% of all passes 
occurring during the months of July through October. Overall, bat activity was highest 
before midnight, with a steady decrease in activity through sunrise.  A total of 42 (6.8%) 
passes contained a feeding buzz, 79% of which were recorded prior to midnight.  All 
feeding buzzes were recorded between April and October, with 67% recorded in the 
month of August. These data represent the first two years of a long term Hawaiian Hoary 
Bat monitoring program at ‘Uko‘a Wetland. 

P-66 Herbicide Use Amounts in The Nature Conservancy's Wainiha Preserve and 
in the East Alaka’i during 2012, 2013, and 2014 

Theresa Menard1, Lucas Behnke1, Trae Menard1, Jason Sumiye1, Michelle Clark2 
1The Nature Conservancy, Honolulu, Hawai‘i, USA, 2U.S. Fish and Wildlife Service, 
Honolulu, Hawai‘i, USA 

As the coordinator for the Kauaʻi Watershed Alliance, The Nature Conservancy (TNC) is 
controlling invasive weeds in the privately-owned Wainiha valley and over a portion of 
the state-owned Alakaʻi wilderness preserve. Wainiha valley, which is owned by 
Alexander & Baldwin, Inc. and managed by The Nature Conservancy as its Wainiha 
Preserve, is home to a broad array of native plants and animals, and the Alakaʻi plateau 
is noteworthy as the primary source of the island’s freshwater. By removing the invasive 
weeds, TNC is hoping to promote the recovery of native vegetation and retain watershed 
functionality. Funding for the weed control work over this 7,000-acre site was provided 
by the U.S. Fish and Wildlife Service (FWS) Partners for Fish and Wildlife Program. Per 
FWS policies, usage reporting is required for all pesticides used, funded and/or applied 
to lands and waters on National Wildlife Refuges, National Fish Hatcheries, or Service-
sponsored projects. In order to comply with FWS reporting requirements for pesticide 
use and to ensure that we do not exceed the annual legal limits listed on the herbicide 
labels, we regularly conduct geospatial analyses using ArcGIS. As part of this process, 
we developed easily understood maps, which show the amount of herbicide used per 
acre per year. Each acre is color-coded to show the amount of herbicide used in relation 
to the legal limit of the herbicide in question. Herein we present the maps showing 
herbicide use from 2012 to 2014 for Garlon 4, Escort XP, Habitat and Polaris AC 
Complete. 



P-67 Population Density Comparison of Two Introduced Beetle Species (Protaetia 
orientalis and Oryctes rhinoceros) on the Island of O‘ahu 

Floria Bol, Wendy Kuntz 
Kapi'olani Community College, Honolulu, HI, USA 

Native to East Asia, the Oriental Flower Beetle (Protaetia orientalis) is an introduced 
species that first arrived on the island of O‘ahu in 2002, and has since spread to the 
outer islands of Maui and the Big Island. More recently, in December 2013 the first 
Coconut Rhinoceros Beetle (Oryctes rhinoceros), native to Malaysia, was reported on 
the Island of O‘ahu. Both O. rhinoceros and P. orientalis have few natural predators and 
likely pose a serious threat to the island's ecology by competing with native beetle 
populations. There are special concerns because O. rhinoceros targets palm species 
and has already caused economic problems after introduction to Guam. Although adults 
of both species are distinct in physical appearance, they overlap in breeding habitats 
and are similar in larval appearance. In this study, I observed and recorded the 
population density of O. rhinoceros and P. orientalis in designated mulch pile sites on 
the campus of Kapi'olani Community College and compared them with populations of 
beetles on the North Shore of O‘ahu (specifically the Waialua area). Soil moisture 
content was also measured and compared with beetle population density. Mulch piles 
were least 10 meters apart, and each location recorded with GPS. Preliminary results of 
the study indicated a greater number of P. orientalis beetles in the Waialua area. No 
adults or larvae of the O. rhinoceros beetles have been located, but research in on-
going. 

P-68 Accuracy Assessment and Vegetation Mapping of Kalaupapa National 
Historical Park 

Kathryn Akamine1,2, Meagan Selvig1,2, Patrick Hart1, Alison Ainsworth3 
1University of Hawai‘i at Hilo, Hilo, Hawai‘i, USA, 2Pacific Cooperative Studies Unit, 
Honolulu, Hawai‘i, USA, 3Inventory and Monitoring, Hawai‘i, USA 

In an effort to classify, describe, and map detailed vegetation communities, the National 
Park Service (NPS) Inventory and Monitoring (I&M) Program has implemented a 
vegetation mapping inventory. The I&M Pacific Island Network (PACN) encompasses 
the state of Hawai‘i, to include Kalaupapa National Historic Park (KALA) on the island of 
Moloka‘i, where vegetation maps were completed in 2014. The creation of standardized 
maps that accurately illustrate vegetation and existing land cover provide information to 
assist in management and conservation needs. Accuracy assessment (AA), the final 
stage of field work for the creation of a vegetation map, involves the rapid vegetation 
assessment on a landscape to test the accuracy of the proposed map at the map model 
level. Essentially, AA is the process of “ground-truthing” plots within areas mapped, by 
utilizing the dichotomous key of an established vegetation classification to identify the 
vegetation type that is being assessed. AA field calls either corroborated the map or 
were used to edit the map in order to produce a more correct map and useable product. 
In 2013, AA was conducted in the KALA. A total of 241 AA sites were collected across 
the varied ecosystems in KALA. KALA’s draft map had 51 vegetation associations. AA 
informed final map edits where vegetation associations were merged, collapsed, 
eliminated, or new types were created. KALA’s final map included 40 vegetated map 
classes. The KALA AA was an extensive process that resulted in an enhanced final map 
that may be used as a tool for future research. 

P-69 New Vegetation Maps Complete for all Pacific Island Parks 



Meagan Selvig1,3, Kathryn Akamine1,3, Alison Ainsworth2, Patrick Hart1,3 
1University of Hawai‘i at Hilo, Hawai‘i, USA, 2Inventory & Monitoring Program (PACN), 
Hawai‘i, USA, 3Pacific Cooperative Studies Unit, Hawai‘i, USA 

The National Park Service (NPS) Pacific Island Inventory and Monitoring Program (I&M) 
completed new vegetation maps for nine national parks across six pacific islands 
including nearly half a million acres. This process included the development of a 
vegetation classification that coincides with a dichotomous key and descriptions, 
imagery analysis, and the formation of a mapping model. Over one thousand 
classification plots were established and 2484 accuracy assessment plots, which 
quantify the limitations of each map class. This tremendous effort spanned eight years 
and was only possible through a large collaboration of I&M staff, park staff, and 
cooperators from the University of Hawai‘i at Hilo (UHH). UHH staff led much of the 
accuracy assessment field work, aided with communication among partners, and 
ensured the quality of the final products through detailed reviews. NatureServe 
cooperators developed the vegetation classification, which resulted in over 300 species-
level associations unique to the Pacific Islands. Although detailed, the classification has 
limitations in ecological value between similar associations. For instance, at Haleakalā 
National Park, there are eight associations dominated/co-dominated by Leptecophylla 
tameiameiae. Future mapping efforts should refine and perhaps generalize the 
vegetation classification from which the map is built. Mapping was completed by two 
contractors, Cogan Inc. and Kass Green & Associates, which involved manual and semi-
automated mapping methods. Legacy data and existing maps provided important 
supplemental information to inform new map classes. The final, digitized maps were 
provided to park resource managers and are available including all field data to the 
public through the I&M website. 

P-70 Longitudinal Dispersal of Freshwater Animals and the Effect of Water Flow 
Impediments in Waikolu Stream in Kalaupapa National Historical Park 

Anne Farahi 
National Park Service, Hawai‘i National Park, HI, USA 

Kalaupapa National Historical Park (KALA) encompasses the northern peninsula of the 
island of Moloka‘i, Hawai‘i and extends eastward to include the Waikolu Valley. Draining 
this valley is Waikolu Stream, a 5 km long, fast flowing, rocky perennial stream that has 
two significant water flow impediments. These obstructions include a pumping station 
dam and a diversion dam occurring approximately 2.8 km and 3.6 km respectively 
upstream from the stream mouth. These features divide Waikolu Stream into three 
separate reaches: 1) lower stream below the pumping station, 2) central stream between 
the pumping station and the diversion dam, and 3) upper stream above the diversion 
dam. Consequently, the dispersal capability of the freshwater animals has been affected 
as evidenced by distribution of species within the three stream reaches.  The majority of 
the native fish populations are in the lower stream with rare sightings in the central and 
upper reaches. Native shrimp are generally confined to areas of the central and upper 
stream, while invasive shrimp dominate the lower reaches. Snail populations are 
dispersed throughout the lower stream and generally disappear by the central 
stream.  Altering flow patterns in streams can affect longitudinal dispersal of freshwater 
animals as exhibited here in Waikolu Stream. 

 

P-71 Treatment and Recovery of Botulism Affected Birds on Kaua‘i, HI 



Tracy Anderson1, Kim Uyehara2, Madelyn Jacobs1 
1Kaua‘i Humane Society, Save Our Shearwaters, Lihue, HI, USA, 2U.S Fish and Wildlife 
Service, Kaua‘i National Wildlife Refuge Complex, Kilauea, HI, USA 

On the island of Kaua‘i, Hawai‘i, avian botulism is an ongoing concern in the wetlands. 
The majority of the birds that it affects are members of listed species, some with state-
wide populations in the hundreds and low thousands. The species most commonly 
affected is the endangered Hawaiian Duck Anas wyvilliana or Koloa Maoli with an 
estimated state-wide population of 2500 individuals, the majority of these located on 
Kaua‘i. Birds that are found live are transported to the Kaua‘i Humane Society where, 
using best practice rehabilitation techniques, the birds are supported through the 
duration of the disease and recovery.  Successfully rehabilitated birds are banded at 
release. The restricted geographical nature of the island and recent intensive studies of 
Koloa for DNA analysis have led to resights of botulism survivors and valuable post-
release data for rehabilitation efforts. 

P-72 Identification of Koa Progenies that are Resistant to Fusarium oxysporum 
Wilt 

Wesley Ulloa, Susan Miyasaka, James Friday 
University of Hawai‘i College of Tropical Agriculture and Human Resources, Hilo, HI, 
USA 

The population of the Hawaiʻi native tree, koa (Acacia koa A. Gray) has been declining in 
the last few decades due to wilting disease. Koa wilt is caused by the anamorphic fungi, 
Fusarium oxysporum. This soil-borne fungus begins infecting the root system of koa 
trees and migrates up towards the stem and branches to block off vascular tissue which 
impedes water flow to the leaves, resulting in brown and wilting leaves. Developing more 
resistant species of koa to Fusarium wilt can increase their population size, which could 
ultimately restore native forests throughout the state. From 2013-present, we have 
cross-pollinated 9 different maternal lines (A-I) of koa. From the pods we received, we 
used scarification techniques to germinate the seeds within them. We then challenged 
seven different maternal lines of koa by inoculating them with the pathogenic strain F. 
oxysporum f. sp. acaciae in a three-month trial in a controlled greenhouse environment. 
Since koa is outcrossing, we expect differences among progeny in resistance to koa wilt. 
By conducting sequencing analyses and looking for differences among progeny of a 
single mother tree, we hope to identify different genetic markers that are associated to 
their resistance to Fusarium wilt. These genetic markers will allow for identification of 
seed resistant trees in the field. More information behind the genetics for host resistance 
to Fusarium wilt can improve current koa restoration management practices. 

P-73 Effects of Artificial Lighting and Fertilizer on Native Endemic plant species: 
Diospyros sandwicensis 

Brandis Garcia1, Bruce Koebele2, Frani Okamoto1, Daniela Dutra Elliott1 
1Leeward Community College, Pearl city, HI, USA, 2Ka‘ala Farms, Nanakuli, HI, USA 

Diospyros sandwicensis, commonly known as Lama, is an endemic native tree species 
that grows on dry to mesic forests of Kaua‘i, O‘ahu, Molokaʻi, Lānaʻi, Maui, and Hawai‘i. 
Dryland forests have been decimated due to human activities that include the 
introduction of alien species, fires, and land clearing for urban development. Lama is a 
species used in the restoration projects, but due to its slow growing characteristics it has 



had trouble being successfully out-planted back into the wild, taking up valuable space in 
native plant nurseries slowing down other conservation production needs. Propagation 
protocols are an important tool for conservation managers since it can inform how to 
best grow plants for restoration purposes. The influence of photoperiod and fertilizer on 
growth and development were examined. Seeds were germinated under light in petri 
dishes and out-planted in cinder, perlite, and coconut coir media. Seedlings were grown 
under 12/12 h, 16/8 h, and 24/0 h L/D photoperiods along with three fertilizer regimes 
and allowed to develop for 24 weeks. Seedlings displayed more advanced development 
when grown under longer photoperiods. This growth and development protocol for D. 
sandwicensis will facilitate future reintroduction projects involving this endemic species. 

 


