


HAWAI‘I CONSERVATION CONFERENCE AT A GLANCE  
Thursday Room 313B/C 

8:30 AM 

Plenary 
Oli by Samuel ‘Ohukani‘ōhi‘a Gon III 

Carson Dedication by Steiner 
 McClain, Zedler, Conry, Liebherr 

10:45 AM Morning Break - 20 minutes 
  Room 313 B/C Room 313 A 

11:05 AM 
Symposium 1: Typhoons and Ecosystems  
Cormier (moderator), Kauffman, Kauffman, 

MacKenzie, Cormier, Robinson 

Session 1: Native and Invasive Invertebrates 
Miller (moderator), Foote, Schuurman, 

Schwarzfeld, Costello, Leblanc*  
12:20 PM Lunch - 1 hour 10 minutes 

1:30 PM 
Session 2: Native Plants 

Puttock (moderator), Papineau, Scowcroft, 
Meason*, Thaxton, Rivers, Durand  

Session 3: Native Vertebrates 
Marshall (moderator), Farmer, Kuntz, Tweed, 

Reynolds, Zaun, Uyehara*  
3:00 PM Afternoon Break - 30 minutes 

3:30 PM 
Session 4: Invasive Plants 

Lane-Kamahele (moderator), Leary*, Benitez, 
Ainsworth, Loh, Johnson, Penniman 

Session 5: Management 
Kennedy (moderator), Kinney, Haysmith, 

Goldstein*, Pejchar, Pongkijivorasin*, James  
5:00 PM Posters Presentation and Pupus – Room 312 

Friday Room 313 B/C Room 313 A 

8:30 AM 
Symposium 2: Paleoecology and Conservation

Price (moderator), Hotchkiss, James, Burney, 
Burney  

9:55 AM Symposium 3: New Models and Maps 
Jacobi (moderator), Jacobi 

Workshop: Rare Plant Recovery 
Bruegmann (moderator), Caraway (moderator), 

Bakutis, Kier, Cordell, Hadway 

10:10 AM Morning Break – 20 minutes 

10:30 AM 
Symposium 3 (continued): New Models & Maps 
 Jacobi (moderator), Matsuwaki, Siddiqui, Price, 

Laut, Hood, Gon 

Symposium 4: Offshore Islets Restoration 
Smith (moderator), Swenson, Howald, Kessler, 

Plentovich, Vanderwerf, Wood  

NOON Awards Lunch - 1 hour 30 minutes 

1:30 PM 
Session 6: Landscapes 

Rowland (moderator), Rutledge, Donoho, 
Higashino, Miura, Miller, Mitchell 

Session 7: Marine, Aquatic, Coastal 
Wada (moderator), Walsh, Wagner, Kido, 

Erickson, Bourke, Iwai 

3:00 PM Afternoon Break - 20 minutes 

3:20 PM 
Symposium 5: Lowland Wet Forests 

Cordell (moderator), Gon, Hughes, Hart, 
Ostertag, Bender, Menard  

Session 8: Invasive Vertebrates 
Erickson (moderator), Goltz, Hess, Scheffler, 

Rubenstein, Beard, Stanford  

4:50 PM 
Summary Session – Room 313 B/C 

Comments and Summary by HCA Coordinator Dr. Christopher F. Puttock   
Oli by Samuel ‘Ohukani‘ōhi‘a Gon III 

5:15 PM Dinner Break -2 hours 15 minutes 

7:30 PM Public Presentation - Room 313 B/C 
Susan Middleton 

*Best Student Presentation Award Competition
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THE 2005 HAWAI‘I CONSERVATION CONFERENCE 

Hawai‘i’s Restoration Efforts 

July 28-29, 2005 

Hawai‘i Convention Center, Honolulu, Hawai‘i 
 

Sponsored by the Hawai‘i Conservation Alliance 

The Hawai‘i Conservation Conference provides an annual venue for the interaction of natural resource 
managers, scientists, students, and the community in Hawai‘i. Through its symposia, presentations, 
workshops, and poster sessions, the conference brings together the people actively involved in the 
protection and management of Hawai‘i’s ecosystems. This year’s conference aims to explore the most 
recent developments in Hawai‘i’s restoration efforts, as well as to present other significant advances in 
environmental conservation. Mahalo niu loa for your participation and support. 
 
 
The Hawai‘i Conservation Conference is organized by The Hawai‘i Conservation Alliance (HCA). This 
year, and for the first time, the conference is being held at the Hawai‘i Convention Center and presents a 
full two-day program with concurrent sessions. This year, the conference is dedicated to memory and work 
of Dr. Hampton L. Carson (1914-2004). Dr. Carson's work and contributions to conservation are reviewed 
in the program dedication. His studies in evolution and genetics have greatly contributed to our 
understanding of conservation genetics and small population dynamics, both being critical elements in the 
preservation and recovery of rare species.  
 
The Hawai‘i Conservation Alliance is a collaborative partnership between eleven federal, state and private 
organizations that are actively involved in natural resource conservation, management, research and 
education programs in Hawai‘i today. The HCA began as one of the goals of the Hawai‘i Conservation 
Biology Initiative in 1986. It was initially formalized as the Secretariat for Conservation Biology, and in 
2002 the Secretariat was restructed and given its current title, the Hawai‘i Conservation Alliance. The 
purpose of this organization has remained the same: to strengthen links between conservation biology and 
conservation management and to provide annual meeting venues such as conferences, forums, workshops 
and international exchange programs. Over the nineteen years of its existence, the HCA has grown into a 
collaborative public-private partnership that strives to facilitate leadership in key conservation efforts in 
Hawai‘i. Its mission is to provide a unified leadership for the conservation and restoration community in 
Hawai‘i. The goals of the HCA are: (1) to provide concise information about conservation issues of 
statewide significance to community leaders; (2) to achieve effective management on 90% of Hawai‘i’s 
native ecosystems remaining in 2000; (3) to increase support for restoration of rare and endangered species; 
(4) to increase support for high priority, management-oriented, conservation research; (5) to strengthen the 
skills of conservation professionals; and (6) to increase public awareness and involvement in conserving 
and managing Hawai‘i’s ecosystems. 
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CONFERENCE ACKNOWLEDGEMENTS 
 
Mahalo to the following persons and organizations: 
 
Conference Organizing Committee:  Stephen E. Miller (Conference Chair), U.S. Fish and Wildlife 
Service; Lee-Ann Choy (Meeting Logistics Coordinator), Pacific Rim Concepts LLC; Betsy Gagné and 
Randy Kennedy, Hawai‘i Division of Forestry and Wildlife; Christopher F. Puttock, Hawai‘i Conservation 
Alliance; Bruce Casler, Waimea Valley Audubon Center; Ron Walker formerly with Hawai‘i Division of 
Forestry and Wildlife and the U.S. Fish and Wildlife Service; Jonathan Price,  Smithsonian Institution, and 
Annie Marshall and Lorena Wada, U.S. Fish and Wildlife Service. 
 
Special thanks are given to Ken Kaneshiro and his staff at the Center for Conservation Research and 
Training, University of Hawai‘i at Mānoa for handling all Conference financial issues; to Barbara Maxfield 
of the U.S. Fish and Wildlife Service for assistance with media contacts; and to Kriste Trousdale for 
assistance with the web presentation. 
 
Presentation Coordinator:  Ron Cannarella, Hawai‘i Division of Forestry and Wildlife. 
 
Poster Coordinators: Bruce Casler, Waimea Valley Audubon Center; and Ron Walker formerly with 
Hawai‘i Division of Forestry and Wildlife and the U.S. Fish and Wildlife Service. 
 
Best Student Presentation Award Judges:  Karen Poiani, The Nature Conservancy; Jim Jacobi, 
U.S.Geological Survey; and Robert Cowie, Center for Conservation Research and Training, University of 
Hawai‘i at Mānoa. 
 
Best Student Poster Award Judges:  Bill Steiner, U.S. Geological Survey; Randy Kennedy, Hawai‘i 
Division of Forestry and Wildlife; and J. Boone Kauffman, U.S.D.A. Forest Service. 
 
Distinguished Service Award: Betsy Gagné, Hawai‘i Division of Forestry and Wildlife. 
 
Hawai‘i Conservation Alliance Members:  University of Hawai‘i, Center for Conservation Research and 
Training, Ken Kaneshiro, Rob Cowie; Hawai‘i Division of Forestry and Wildlife, Paul Conry, Randy 
Kennedy; The Nature Conservancy, Karen Poiani, Sam Gon; U.S. Forest Service, J.Boone Kauffman; 
U.S.D.A. Fish & Wildlife Service, Jeff Newman, Stephen E. Miller (HCA Chairperson); Bishop Museum, 
Allen Allison; U.S. Geological Survey, Bill Steiner, Jim Jacobi; National Park Service, Don Reeser, Melia 
Lane-Kamahele; Kamehameha Schools, Peter Simmon, Ulalia Woodside, Nāmaka Whitehead; Ducks, 
Unlimited, Adonia Henry, Tom Dwyer. 
 
HCA Executive Committee: Stephen E. Miller, Current Chairperson 
 Christopher F. Puttock, Past Chairperson 
 Randall Kennedy, Incoming Chairperson 

 
For more information, contact The Hawai‘i Conservation Alliance at:  

University of Hawai‘i at Mānoa 
3050 Maile Way, Gilmore 409 
Honolulu, Hawai‘i  96822 
Phone: 808-956-6894 
Email: cfputtock@hotmail.com 
Web: www.hawaiiconservationalliance.org 
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REGISTRATION AND MEETING ROOMS AT THE  
HAWAI‘I CONVENTION CENTER 

 
 

REGISTRATION 
 

Ala Halawai Concourse (outside of the meeting rooms), 28 July 7:30 AM – 4:30 PM 
                                29 July 7:30 AM – 4:30 PM 

 
PLENARY SESSION 

 
O‘ahu Rooms 313 B/C, 28 July 8:30 AM – 10:45 AM 

 
 

CONCURRENT SESSIONS 
 

                                           O‘ahu Rooms 313 B/C and 313A, 28 July 11:05 AM – 5:00 PM 
                 29 July   8:30 AM – 4:50 PM 

 
POSTER SESSION 

 
                     Ni‘ihau Room 312, 28 July 5:00 PM – 7:00 PM 
Posters are available for viewing 28 July 3:00 PM – 8:30 PM 
                                                     29 July 7:30 AM – 3:00 PM 

 
 

SUMMARY SESSION 
 

O‘ahu Rooms 313 B/C, 29 July 4:50 PM – 5:15 PM 
 
 

PUBLIC PRESENTATION 
 

O‘ahu Rooms 313 B/C, 29 July 7:30 PM – 9:00 PM 
 
 

REFRESHMENTS 
 

Ni‘ihau Room 312, 28 July 7:30 AM – 3:30 PM 
 29 July 7:30 AM – 3:30 PM 
 

AWARDS LUNCH 
 

Lunch – Kalakaua Ballroom, 4th Floor, 29 July 12:00 Noon – 1:30 PM 
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DINING AROUND THE CONVENTION CENTER 

 
Need somewhere to go inbetween Friday’s summary and the Public Presentation? 

 
Wind down at Rumours for the Big Chill (60 – 70’s),  
Friday from 5 – 9 PM. No cover charge, free pupus.  
Located at the Ala Moana Hotel. 
 
 

or try the Hard Rock Café for Happy Hour, 4 – 7 PM. 
Half-Off on pupus and drafts, and a special price for well-
drinks. Restricted to the bar counter. 
 
Other dining options around the Center include the Ala Moana Shopping Center or Daie 
Food Court.                              Ψ Under $7.00            ΨΨ $7.00 - $16.00 

Ala Moana Shopping Center 
Casual Ψ 
Arby’s  
Ba-Le Sandwich Shop (Sears)  
California Wok  
Curry House CoCo Ichibanya  
Dairy Queen / Orange Julius  
Espresso Bar (Neiman Marcus)  
L&L Drive Inn / Chopsticks Express  
Mai Tai Bar 
McDonald’s 
Pizza Hut (Sears) 
Pizza Hut Express / Taco Bell 
Shirokiya Restaurant (Shirokiya) 
Subway 
Yokozuna 
Zippy’s (Sears) 
 
 
Specialty Foods Ψ 
General Nutrition Center 
Gloria Jean’s Coffee 
Honolulu Coffee Co. 
Starbucks Coffee (Macy’s) Starbucks 
Coffee (Sears) 
Vim & Vigor 
Yami Yogurt 

Restaurants ΨΨ 
Assaggio Ristorante Italiano 
Bubba Gump Shrimp Co.  
California Pizza Kitchen 
Genki Sushi 
Hackfeld’s Restaurant (Macy’s) 
HeiChinRou Chinese Restaurant 
Jackie’s Kitchen 
Longhi’s 
Mariposa Restaurant 
 (Neiman Marcus) 
Mermaid Bar  
 (Neiman Marcus) 
Morton’s The Steakhouse 
Panya Bistro 
Ruby Tuesday 
The Pineapple Room (Macy’s) 
 

Makai Market Food Court Ψ
Ala Moana Poi Bowl 
Charley’s Steakery 
Cove Bar 
Donburiya DonDon 
Haagen-Dazs 
Lahaina Chicken 
Little Café Siam 
Mama’s Spaghetti 
Mrs. Fields Cookies 
Naniwa-ya Ramen 
Oishii Tepanyaki 
Orleans Express 
Panda Express 
Panini Grill Sandwiches 
Paradise Café 
Patti’s Chinese Kitchen 
Pineapple & Coconut Hut 
Sbarro Italian Eatery 
Senor Pepe 
Thirst Aid Station 
Tsurya Noodle Shop 
Twisted Pretzel & Malasada Co. 
Yummy Korean BBQ 
Zagu Original Crystal & Pearl 
Shakes 

Daiei Food Court 
 

Ba-Le Sandwich Shop                              Blimpie Subs & Salads                     Café Brew                                       
Ezogiku Noodles                                      Harpo’s Pizza and Pasta                    KFC 
Kelly’s Cajun Grill                                   Sushi Robot II                                   U Choice In (Chinese)                    
Yummy Korean Bar-B-Q 
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HAWAI‘I CONSERVATION CONFERENCE DEDICATION TO 
 

HAMPTON (HAMP) LAWRENCE CARSON, 1914-2004 
 
With regard to measures to save endangered species, the bottom line is the prevention of serial bottlenecks that 
extend over five or more generations. H.L. Carson, Science, 11 Oct 1990. 
 
The past 12 months has marked a year of change for those who work in conservation biology in Hawai‘i. 
Included among these changes is the passing of Professor and mentor Hampton L. Carson, who left a 
considerable legacy of research and philosophical underpinnings for evolutionary and conservation 
biology. We dedicate the present (2005) Hawai‘i Conservation Conference to Hamp, who took 
considerable joy in the success of his students and the application of their skills, education and training to 
seek answers to local natural resource problems, and who never missed a formal conference of the Hawai‘i 
Conservation Alliance (HCA) or it’s precursor, the Hawai‘i Secretariat for Conservation.  
 
Hamp was born into one of the leading intellectual families of Philadelphia and named for his grandfather, 
a lawyer who served as Attorney General of Pennsylvania and wrote several histories including an early 
History of the Supreme Court of the United States. His great-grandfather was the botanist Joseph Carson 
who sailed as resident scientist and physician on the U.S. “Georgiana” on a voyage of discovery to the East 
Indies in 1831-32 and served as professor of Materia Medica at the University of Pennsylvania. Joseph was 
served in official capacity as a member of the Philadelphia Academy of National Sciences and the 
American Philosophical Society, the latter of which now archives our own Hamp Carson’s collected 
papers, letters, lectures, notes and works. The American founder of the family was a Joseph Carson who 
was born of Andrew Carson of Scotland and immigrated in 1759 to Philadelphia from Ireland. Joseph and 
his two brothers served in the patriotic cause and supported the American Revolution in the early founding 
days of the Republic. 
 
Hamp matriculated with his A.B. in 1936 from the University of Pennsylvania, as had the 3 previous 
generations of Carson men. His graduate career in zoology and genetics followed at the same institution, 
working first under C.E. McClung (accessory chromosomes) until he retired, then under C.W. Metz 
(chromosome behavior and sex inheritance in Sciarids) who replaced McClung. His early career was 
influenced by the leading chromosome scientists of the day who, besides the above two scientists who had 
been mentored by groundbreaking biologists like T.H. Morgan and E.B. Wilson, also included Phineas and 
Ann Whiting (sex determination in Habrobracon), and Theodosius Dobzhansky who Hamp first met as a 
graduate student in 1938 a year after Dobzhansky had published his seminal book Genetics and the Origin 
of Species. It was Dobzhansky who nominated Hamp to the National Academy of Sciences in 1978. 
Morgan, Wilson and Metz are important in his intellectual pedigree because at a philosophical level they 
connect Hamp directly to the teachings of T.H. Huxley, Louis Agassiz and Immanuel Kant. Hamp was 
instrumental in continuing genetic studies in Drosophila that first began under Morgan. 
 
Hamp’s career began early as a child with studies of various organisms using his great grandfather Joseph’s 
brass microscope given to him by his father, a lawyer. He began publishing as a graduate student, including 
papers on the use of medicinal herbs among the Eskimo (1935, Gen. Mag. 37: 436-39) and on the red 
crossbill in North Carolina (1940, Auk 57:421). His first paper concerning chromosomes in natural 
populations of Sciara impatiens is the first early description validating what Dobzhansky and the Russian 
school were finding in Drosophila populations with respect to population genetic variation and 
distributions of genetic mutants in nature. His dissertation work demonstrated the first proof of the 
chromosomal aberrations produced by crossing over in inversion heterozygotes. Today, production of these 
type of aberrations in pest insects can be used in developing genetic control techniques for pest insects. 
Hamp would produce one book and almost 300 papers over his long professional career. 
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Hamp joined the faculty of Washington University in St. Louis, Missouri in 1943. He was later a visiting 
professor of biology at the University of Sao Paulo, Brazil and served a Fulbright Research Scholarship in 
Zoology at the University of Melbourne, Australia. He began his association with the University of Hawai‘i 
while serving summers between 1963-1967 as a visiting professor and colleague of D. Elmo Hardy 
(University of Hawai‘i, Entomology Department) and Wilson Stone (University of Texas, Genetics 
Department) on the Hawaiian Drosophila Project. In 1970 he retired from Washington University to join 
the University of Hawai‘i Department of Genetics where he served until his official retirement in 1985. He 
became a key principal investigator for the Hawaiian Drosophila Project prior to retirement, obtaining 
funding and managing the scientific direction during exciting years that saw numerous post doctoral 
students and graduate students such as Alan Templeton, Ken Kaneshiro and Bill Steiner matriculate to 
begin their careers. He was a co-Principal Investigator on the NSF-funded International Biology Project 
(IBP), Island Biome with Dieter Mueller-Dombois which laid down the roots of modern conservation 
biology efforts in Hawai‘i and in turn provided support to students like Jim Jacobi, Carolyn Corn, Sheila 
Conant, Frank Howarth and others who played influential roles in the development of conservation efforts 
in the state. Beyond retirement, he continued his research and writing supported in part by NSF grants and 
publishing an astonishing 51 papers between 1985 and 2004.  
 
His work as a population geneticist contributed significantly to the scientific literature of the day. With 
Harrison Stalker of Washington University, Hamp worked on understanding chromosome inversion 
problems while Stalker worked out the morphometric distribution in the midwestern species Drosophila 
robusta. This combined work, where they cooperated on the ecology of the species, led to Hamp’s first 
theoretical publications concerning the role of the gene pool in speciation influenced by colleagues working 
in genetic homeostasis and genetic recombination. By the mid-1950s, with influence which he admitted 
came from Ernst Mayr, Hamp had developed his basic theories concerned with the influence of inbreeding 
in small populations during founding events. At their root was the resultant population flush, the potential 
for a following genetic revolution based on recombination following inbreeding, and the impact on 
speciation that came to be so well represented by Hawaiian species and their evolution. Later papers, after 
studies of the Hawaiian Drosophila, would clarify and refine these ideas and come to underpin evolution of 
other Hawaiian organisms with species complexes like Silversword plants and Cerambycid beetles. This is 
why Hamp’s quote at the beginning of this article is so pertinent to what we do today. Hamp recognized 
early on that repetitive bottlenecking of rare species, whether undergoing a founding event or human 
impact, could lead to an inability to respond to changes in environment, to competition, or any of a host of 
factors that could threaten continued existence. Yet under non-human influences one or two bottlenecks 
accompanied by release of genetic variation through recombination then followed by selection would lead 
to creation of new species so easily observed in Hawai‘i. 
 
Hamp was the first person to demonstrate, using Hawaiian Drosophila, the idea that single founder females 
might also be employed in founding new species. The idea was born from the observation that one did not 
get speciation from single female isolines of Drosophila in the laboratory but you could from random 
events associated with a single female that colonized a new island or habitat. This differed from the 
founder-flush idea of speciation that involved intense selection on a large (flushing) population versus a 
situation where a single female (founder speciation) might found a new species. In the latter, random events 
might be involved but in the former a population relies on genetic recombination followed by selection on 
new genetic combinations. It is important to recognize that both cases eventually lead to new, genetic states 
existing in some state of balanced equilibrium. 
 
Hamp eventually came to believe that the ornate sexual displays and courtship behavior of Hawaiian 
Drosophila was “…the most important mechanism that fuels speciation…” and that each species  “…seems 
to be a unique sexual selection system.”  Thus in his later years, he came to study behavioral as well as 
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morphological differences such as secondary sexual characteristics to better understand the mechanisms 
involved, recognizing that both changed during the speciation process in these flies. To this end in 2000 he 
published a clarification of sexual selection in natural populations and how that influenced the definition of 
a species (in R. Singh and C. Krimbas, pp. 495-512, Evolutionary Genetics from Molecules to Morphology, 
Vol. 1, Cambridge Univ. Press, NY).  
 
Hampton Carson provided the theoretical basis of much of what we discern as evolutionary mechanisms in 
Hawaiian populations. His later years saw more philosophical treatments of his years of study and 
understanding of evolution in insular systems. To say he was influenced by his work in Hawai‘i is to also 
say that Hawai‘i’s biota influenced the scientific world’s understanding of macroevolutionary processes. 
Thus he was not only a mentor and teacher, he was also instrumental in placing Hawai‘i, its biota, and the 
work we do in the mainstream of biological thinking in the modern era. We dedicate this meeting, then, to 
his memory and celebrate, in his name, the continuing studies he helped found, since selection theory 
continues today to drive our understanding of how species go extinct, and guide our understanding of how 
invasive species can successfully attack our island biota. 
 
More concerning Hamp Carson’s work and life can be found in the article by L. Val Giddings, K.Y, 
Kaneshiro and W.W. Anderson, “Hampton Lawrence Carson: Interviews Toward an Intellectual History; 
List of Publications 1934 to 1989” in Genetics, Speciation and the Founder Principle, N.Y. Oxford Press 
published in 1989. 
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 PLENARY KEYNOTE SPEAKER BIOGRAPHY 
 
Joy B. Zedler 
Professor of Botany and Aldo Leopold Chair in Restoration Ecology 
Department of Botany 
University of Wisconsin 
430 Lincoln Drive 
Madison, Wisconsin 53706 – 1381 
 
Ph.D. (1968) University of Wisconsin 
Office: 302 Birge Hall 
Phone: 608-262-8629 
Email: jbzedler@wisc.edu 
 
Restoration ecology; wetland ecology; reestablishment of rare plants; interactions of native and exotic 
species; adaptive management 
 
Restoring ecosystems to functional equivalency with reference systems requires that the site support 
essential functions, attract the desired species, and resist invasion by unwanted species (e.g., exotics). Both 
physical and biological variables affect the ability of a restoration site to achieve these goals. For most 
ecosystems, we know far too little about what constrains restoration; hence, the opportunities for research 
are numerous, and the demand for information is great. 
 
Research at the University of Wisconsin focuses on the development of methods to improve the design, 
implementation, and assessment of habitat restoration projects. Much of our work concerns sedge meadows 
and how hydrological disturbances shift native vegetation toward reed canary grass (Phalaris arundinacea) 
and hybrid cattails (Typha x glauca). Our aim is to understand these invasions and find ways to restore 
native biodiversity. We have made considerable progress in explaining the conditions that promote 
invasions; we continue to explore replacement assemblages of native plants that can thrive in 
hydrologically-modified wetlands and resist reinvasion in the long term. Students test hypotheses under 
field, mesocosm, and greenhouse conditions. Results are interpreted in light of ecological theory and 
management applications.  
  
Studies in southern California emphasize (1) the effects of topographic heterogeneity on salt marsh 
structure and functioning, particularly the importance of tidal creek networks to vegetation and marsh food 
webs and (2) the effects of biotic diversity on ecosystem function. We have shown that species-rich 
assemblages retain more nitrogen, support more complex canopies, and resist invasions. We are now 
exploring complementary and facilitative interactions among salt marsh species to understand better how 
diverse assemblages persist.  
  
Comparing the degradation of sedge meadows with that in salt marshes is another fruitful area of inquiry. 
In both wetland types, hydrological disturbances lead to reduced species richness and a tendency toward 
monotypic vegetation. In both cases, the disturbances tend to homogenize sites. Providing heterogeneity 
(both spatial and temporal variability in environmental factors) in the restoration sites might well be a key 
to restoring diversity.  
  
As the Aldo Leopold Professor of Restoration Ecology, I facilitate research at the University of Wisconsin 
Arboretum and encourage students and others to study the Arboretum’s collection of restored and 
restorable communities. My students address issues of importance to the restoration of wetlands within the 
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Arboretum, within the state of Wisconsin, within the Upper Midwest region, and beyond. For example, 
they conduct experiments in stormwater basins in the Chicago area and explore changes in lakeshore 
wetlands along Lake Michigan, while testing theory about community structure and ecosystem functioning. 
Experiments done in outdoor mesocosms at the Arboretum are helping to explain why reed canary grass 
and cattails are increasingly dominant in both stormwater wetlands and lakeshore wetlands. In addition, our 
analysis of how ecosystem functions change with compositional shifts helps us and wetland managers 
understand the consequences of invasions.  
  
The science of restoration ecology is advanced when ideas are tested rigorously in many contexts. Toward 
that aim, an exchange program between Mexico, the United States and Canada allows students to study 
restoration in a foreign country and at their home institution (UNAM and the University of Guadalajara-
CUCSUR in Mexico, University of Wisconsin and Louisiana State Univeristy in the U.S., and Guelph 
University and McGill University in Canada). Our ideas about how to restore marshes in Wisconsin are 
already benefiting from new research on how to restore riparian forest along Mexico’s Ayuquila River.  
  
The practice of ecological restoration is advanced when we improve our ability to predict the utility of 
alternative restoration approaches and when new techniques prove useful in multiple settings. We 
recommend adaptive restoration approaches to advance the science and practice simultaneously, by 
designing restoration sites as large-scale field experiments that can test alternative approaches and 
demonstrate which are most effective and why.  
  
Students work on the above issues through many programs and with many collaborators across the 
University of Wisconsin campus. M.S. and Ph.D. programs are offered by the Botany Department, the 
Gaylord Nelson Institute for Environmental Studies, and the Limnology and Marine Science program.  
 
Recent Publications 
 
Zedler, J.B. In press. Compensating for wetland losses in the United States. Ibis. 
Larkin, D.J., G. Vivian-Smith, and J. B. Zedler. In press. Topographic heterogeneity theory and 

applications to ecological restoration. In: Falk, D., M. Palmer, and J.B. Zedler, eds. Foundations of 
Restoration Ecology. 

Zedler, J.B., and S. Kercher. In press. Causes and consequences of invasive plants in wetlands: 
Opportunities, opportunists, and outcomes Critical Reviews in Plant Sciences. 

Callaway, J.C. and J.B. Zedler. 2004. Restoration of urban salt marshes: Lessons from southern California. 
Urban Ecosystems 7:133-150. 

Kercher, S.M., Q. Carpenter, and J.B. Zedler. In press. Interrelationships of hydrologic disturbances, reed 
canary grass (Phalaris arundinacea L.), and native plants in Wisconsin wet meadows. Natural 
Areas Journal. 

Zedler, J.B. In press. Restoring wetland plant diversity: A comparison of existing and adaptive approaches. 
Wetlands Ecology and Management. 

Morzaria-Luna, H., J.C. Callaway, G. Sullivan and J.B. Zedler. 2004. Topographic heterogeneity effects 
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West, J., Williams, G., Madon, S.P., and Zedler, J.B. 2003. Integrating spatial and temporal variability into 
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DISTINGUISHED SERVICE AWARDS 
 

These persons have excelled by reason of exceptional service, personal effort, and unselfish interest 
thereby making distinguished contributions beyond the immediate responsibilities of their positions. These 
individuals embody the spirit of hope, the dedication of purpose, and the tenacity of firm belief that our 
native ecosystems are a valued component of our heritage, and our gift to Hawai‘i’s children. 
 
Past Distinguished Service Award Winners: 
 
1997: Clifford Smith, National Parks Service 
 
Cliff Smith directed the National Park Service Cooperative Parks Study Unit (CPSU) at the University of 
Hawai‘i, Mānoa from its beginnings in the early 1970s, through its transition to a USGS Pacific 
Cooperative Study Unit in the 1990s, and until his retirement in the mid-1990s. Cliff gradually led this 
CPSU to be the finest in the U.S. system of Cooperative Study Units. In recognition of this he received the 
Department of the Interior Distinguished Service Award—the highest recognition granted by the 
Department. 
 
Of greater importance, under Cliff’s guidance the CPSU developed a massive knowledge base of strategic 
management techniques to thwart invasive alien biota from destroying native island ecosystems in the 
Pacific. Cooperatively with National Park managers, the CPSU invented, tested, and refined a wide array of 
strategies to remove invasive aliens and restore native species and systems. He plotted experimental 
designs for CPSU students and scientists to experiment in the parks, assured wide publication of the results, 
and incorporated the current management knowledge into the UH natural resources curricula. Today, 
publications of the UH Unit are the intellectual basis for protecting and restoring native ecosystems. 
 
Cliff steered the CPSU into uncharted waters by forming partnerships to construct, license, and operate the 
biocontrol quarantine station at Hawai‘i Volcanoes National Park. He began active alien plant control 
through the units that have now evolved into the “ISCs.” These units are now active on all the main islands. 
His easy rapport with national park managers assured that effective and timely actions were taken to 
preserve park native ecosystems. These methods have now become standard practice throughout islands in 
the Pacific.  
 
 
1998: Don Reeser, Superintendent, Haleakalā National Park 
 
Don Reeser has been an aggressive leader inventing and demonstrating hands-on resource management 
techniques to preserve and restore native ecosystems in Pacific islands for more than three decades. In the 
late 60s and early 70s, as a young ranger/naturalist at Hawai‘i Volcanoes National Park, Don was 
dissatisfied that the annual elimination of thousands of goats had no effect upon the park’s goat 
populations. He began small fenced exclosure experiments to determine how to control goat populations.  
At the time, this was a novel concept. Don discovered that it was possible to construct barrier fences to 
prevent ‘outside’ goats from re-entering areas where he had removed entire goat populations. Initially he 
kept marauding goats (and later pigs) from only a few acres—but the concept was born. From what then 
were merely a few goat-free acres--now are 50,000 or more such ungulate-free acres at both Hawai‘i 
Volcanoes and Haleakalā National Parks. 
 
Don not only invented the ‘barrier-fence’ technique of keeping goats/pigs out of areas to protect native 
ecosystems, but he also changed the National Park Service measure of success from the number of alien 
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animals killed in a park to the number of  acres free of alien animal populations in a park. The restoration 
of native ecosystems and the protection of the park’s native biodiversity is the true worthy goal of resource 
management in these parks. 
 
Don’s innovative philosophy is now the standard in the National Park Service nation wide. Professional 
resource management units within national parks, pioneered by Don, are now standard throughout the 
nation’s parks. Don’s inventive resource management techniques and philosophy have been widely copied 
world-wide. 
 
 
1999: Charles H. Lamoureux, Professor of Botany at the University of Hawai‘i at Mānoa and Director of 

the Lyon Arboretum 
 
The late Charles Lamoureux had more than 40 years of intimacy with Hawaiian natural history. In the mid 
1960s he developed a formal course "Natural History of the Hawaiian Islands" for the University of 
Hawai‘i that he and a colleague from the Zoology Department taught with saturated enrollments for about 
the next 35 years. As Director of Lyon Arboretum (1992-2000) he was directly involved with promotion of 
all aspects of conservation, including the important micropropagation facility for which the Arboretum has 
received much international attention. Although he made important contributions to conservation causes in 
the form of his own publications, e.g., his award winning "Trailside Plants of Hawai‘i’s National Parks," 
his influence on and input to the publications of other authors are probably of equal or greater significance. 
Over the years Charlie served on countless committees and working groups focused on conservation issues 
at all levels in the political (and biological) hierarchy.  
 
In July of 2001 Charlie was posthumously awarded the Award of Merit from the American Association of 
Botanical Gardens and Arborta. The Pacific Tropical Botanical Garden posthumously presented him with 
the 2001 Robert Allerton Award to acknowledge his "lifetime achievements and myriad contributions to 
tropical botany and horticulture." 
 
 
2000: Lloyd Loope, Research Scientist, U.S. Geological Survey, Haleakalā Field Station, Haleakalā 

National Park 
 
Lloyd Loope has been a botanist (with National Park Service and later US Geological Survey) working in 
the Hawaiian natural areas for the past 3 decades. During that time he has become the most effective 
scientist-champion in developing and pursuing practical strategies to protect native island ecosystems from 
invasive and destructive alien biota. Lloyd has long been the principal scientist and advocate confronting 
and convincing managers to concentrate on key invasive species which pose the highest risk--and remove 
them entirely at the time of their earliest arrival when small populations are the most vulnerable. He has 
been the leader and stalwart scientist in demanding effective interception if invasive alien species before 
they arrive, of attacking first arrivals immediately with aggressive swat teams, and awakening us to the 
huge threat of invertebrates—particularly alien ants. 
 
Lloyd is tireless in this quest to protect native ecosystems from destruction by alien invaders—through 
research, scientific publication, public involvement, and counsel and advice to active natural area 
managers. A few examples of his knowledgeable persuasion include the delay in expanding the Kahului 
Airport runway unless effective quarantine inspections are employed; early detection and complete removal 
of rabbit populations at their first discovery in Haleakalā; his analytical warnings and evaluation of Miconia 
invasion into Hawai‘i; and his help in establishing the Hawai‘i Ecosystems At Risk (HEAR) website. 
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Lloyd is a constant and skillful member of the group who is actively managing to protect Pacific island 
native ecosystems from destruction by invasive alien species. 
 
 
2001: Nancy Glover, Senior Program Officer, Secretariat for Conservation Biology 
 
Nancy Glover began working for the Secretariat for Conservation Biology, now known as the Hawai‘i 
Conservation Alliance (HCA), in 1996. Under her leadership, the HCA diversified its sources of funding 
and its agenda to undertake natural resource valuation, environmental education, and strategic discussions 
of conservation strategy, while continually improving the interdisciplinary workshops and conferences that 
have become its hallmark. Nancy built the annual Hawai‘i Conservation Conference from an important 
local forum for scientists and managers to a major regional event that attracts people from across the 
country and around the Pacific Rim as well. The meeting grew to twice its original size and more during 
Nancy’s tenure. 
 
Nancy shepherded the HCA into new priority areas. Perhaps the best example is Mālama Hawai‘i, which 
has grown into an outstanding, self-sustaining entity that empowers local communities to play a major role 
in conservation. Nancy took particular interest in bringing economists into the conservation/management 
dialogue, and she also began the process of working with the marine conservation community to build a 
forum similar to the HCA for bringing scientists, managers, and stakeholders closer together. 
 
Nancy also strongly supported the University of Hawai‘i’s Hawaiian Internship Program, recognizing the 
need to involve more native Hawaiians in the conservation of our natural resources. Her long involvement 
with the Waimanalo Community, where she lived, focused on not only environmental issues, especially 
water quality and watershed management, but also community development and community health. 
 
 
2002: Sheila Conant, Professor of Zoology, University of Hawai‘i at Mānoa 
 
Sheila Conant’s career in ecology and conservation in Hawai‘i has spanned over 30 years. Her research 
focus is on Hawaiian birds and her list of publications on their ecology, evolution, conservation and 
management is astounding. In addition, her tireless community service, public lectures, assistance in 
creating GK-12 curriculum and other educational materials, as well as her dedicated work with her 
graduate students, has influenced many aspects of conservation throughout the state. Sheila has also played 
a major hand in landing sizable grants and contracts to further numerous conservation efforts here.  
 
Her list of awards and accomplishments is impressive and extensive, as is her list of inspired and successful 
students. Sheila served as the Chair of the Ecology, Evolution and Conservation Biology Graduate 
Specialization at the University of Hawai‘i from 1999-2001, and as Chair of the Department of Zoology 
from 2001 to the present. 
 
 
2003: Kenneth Kaneshiro, Director the the Center for Conservation Research and Training, University of 

Hawai‘i at Mānoa 
 
In 1985 Ken Kaneshiro helped found the Hawai‘i Evolutionary Biology Project. From this project he 
worked with colleagues to launch the University of Hawai‘i’s graduate program in EECB (Ecology, 
Evolution and Conservation Biology), of which he was chair between 1991 and 1999. He also aided in the 
establishment of the Secretariat for Conservation Biology, now known as the Hawai‘i Conservation 
Alliance. In 1993 with funding from the state and federal governments and the MacArthur Foundation, Ken 
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started CCRT (Center for Conservation Research and Training) at the University of Hawai‘i. For many 
years he has been one of the driving forces behind these projects, and has secured generous funding for 
them every year.  
 
Ken also has a talent for bringing people together to start new projects or solve problems. Witness the 
Hawai‘i Conservation Conference, which brings together natural resource managers and scientists who are 
devoted to the conservation of Hawai‘i’s unique biota and ecosystems. The University’s EECB graduate 
program has probably done more outreach in Kindergarten – Grade 12 science education (through a 
National Science Foundation Grant penned by Ken) than all the other science departments combined. He 
has served conservation quietly in many ways and for many years. 
 
 
2004: Bryan Harry, Director of the National Park Service Pacific West Region 
 
Bryan has had a long and distinguished career with the National Park Service that includes Yellowstone, 
Yosemite, and Hawai‘i Volcanoes National Parks. In 1975, Bryan was appointed Alaska Area Director. In 
addition to his strong advocacy for natural resource management, Bryan demonstrated an equally strong 
interest in cultural conservation. In Alaska he headed the Alaska Task Force that assisted native Alaskans 
in identifying historic places, which lead to an increase in NPS units in Alaska from four to 16 units 
protecting over 22.1 million hectares.  
 
In 1980 Bryan was appointed to his current position as Director of the National Park Service Pacific West 
Region with oversight of 11 National Parks in this Region. He continued his strong efforts to protect 
natural and cultural resources. He demonstrated time and again a creative and enduring talent for acquiring 
and managing important natural and cultural landscapes that might otherwise have not received the 
protection given by National Park status. In the early 1970s, Bryan led the way in planning and 
implementing landscape management of Hawaiian ecosystems, including the control and removal of 
invasive alien species. This was the beginning of the modern era of resource management in Hawai‘i. 
Bryan has continued n to work on critical conservation issues in Hawai‘i, including the U.S. Coral Reef 
Initiative, which again demonstrates the far reach of his conservation interests.      
 
 
2005: _________________________ 
 
2005: _________________________
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HAWAI‘I-NEW ZEALAND CONSERVATION EXCHANGE PROGRAM 
 
Isolated in time and space for millions of years, both Hawai‘i and New Zealand evolved unique flora and 
fauna. They also suffer from similar negative impacts on habitat, and continue to receive a steady inflow of 
invasive alien species. Regular interactions between natural resource researchers, managers and educators 
in Hawai‘i and New Zealand is viewed by the Hawai‘i Conservation Alliance as a valuable way to share 
conservation information. The HCA and Landcare Research New Zealand facilitate annual exchange visits 
between Hawai‘i and New Zealand. Each year, land managers, researchers or educators are supported for 
visits of 2-3 weeks in the host country. To date nine Hawai‘i participants have gone to New Zealand and 
twelve New Zealand participants have visited Hawai‘i.   
 
Proposals to participate in the Exchange Program are accepted between 1 July and 1 November. They are 
reviewed by the Hawai‘i Conservation Alliance board and staff at Manaaki Whenua Landcare Research. 
For locales in the Pacific other than New Zealand, proposals are reviewed by the HCA in conjunction with 
conservationists from specific Pacific locales. Selection of participants from Hawai‘i is based on: 1) the 
importance of the topic for conservation in Hawai‘i; 2) the ability of the applicant to gain new knowledge 
and transfer it to Hawai‘i; and 3) the willingness of New Zealand colleagues to host the visit. For detailed 
information and requirements please see http://www2.hawaiiconservationalliance.org. For information on 
Landcare Research New Zealand programs and staff, see http://www.landcareresearch.co.nz. For 
additional assistance in New Zealand, please contact Eric Spurr (SpurrE@landcareresearch.co.nz) of 
Landcare Research New Zealand. 
 
 
Statements of Work 
 
2004 Recipient: James John Kalani Leary, University of Hawai‘i at Mānoa, Honolulu, Hawai‘i 
 
Gorse (Ulex europaeus) infestation occupies agriculture and conservation lands on the high elevation 
slopes of Mauna Kea on the Island of Hawai‘i and Haleakalā on the island of Maui. However, gorse 
infestations do not occur on the other islands (though pioneers have recently been controlled on Moloka‘i). 
As a part of a three-year study, our objective is to better understand why gorse infestations appear to occur 
only in distinct locations. We recently published our first paper titled “The major features of an infestation 
by the invasive weed legume gorse (Ulex europaeus) on volcanic soils in Hawai‘i.”  This investigation 
identified ecological features of gorse infestation compared to surrounding un-infested areas of the 
Humu‘ula landscape. The soils within the gorse infestation are more acidic and depleted of basic cation 
nutrients. Furthermore, gorse retains higher concentrations of these nutrients compared to the kikuyu grass 
(Pennesitum clandestinum) swards ubiquitous throughout the site. Due to a capacity to symbiotically fix 
nitrogen, gorse retains higher nitrogen contents than kikuyu grass. Interestingly, Bradyrhizobium isolated 
from gorse are compatible with koa (Acacia koa). These observations indicate that gorse has a competitive 
advantage over kikuyu grass under conditions of soil nutrient deficiency. Humu‘ula and other gorse-
infested landscapes share a common history of logging and over-grazing subsequent to weed invasion. 
Thus, the site-specific information describing the infestation in Humuula may also be a common feature for 
other gorse infestations. 
 
To test this hypothesis a corresponding survey will be conducted on the South Island of New Zealand. The 
goals of this project are to compare ecological features of gorse infested areas in New Zealand with the 
results in Hawai‘i by characterizing the nutritional status of the soil and plant systems, and also by 
characterizing the mutualistic bradyrhizobia populations associated with gorse in both countries. I will also 
be in communication with several experts in weed biology and pasture/conservation landscape 
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management, in order to extract workable ideas originally developed in New Zealand, but appropriate for 
Hawai‘i. This research exchange will promote a better understanding of the commonalities and differences 
in gorse ecology between New Zealand and Hawai‘i. 
 
Based on our initial survey work, a new research initiative is being advanced to develop a practical strategy 
for converting gorse-infested landscapes into productive koa forests. In our work, we present a two-step 
replacement strategy that involves (i) the replacement of gorse with the already-established kikuyu grass, 
and subsequently (ii) the replacement of kikuyu grass with koa. Because each step involves the replacement 
of a legume with a grass and vice versa, a major component of this strategy is the use of safe selective 
herbicides in each of the steps. Another major component of the strategy is to increase soil fertility to 
reinvigorate kikuyu grass to create competition against gorse. After kikuyu grass replaces gorse as the 
dominant vegetation, suppression of grass competition against koa can be facilitated a selective grass 
herbicide. Thus, koa becomes the dominant vegetation, in part due to the benefits of kikuyu grass 
suppression and increased soil fertility. 
 
 
2005 Recipient: Dr. Daniel Rutledge, Ecologist, Landcare Research, Hamilton, New Zealand 
 
My research interests range from basic questions in landscape ecology concerning the interaction of pattern 
and process to applied research in biodiversity conservation. I also have a fascination with understanding 
and modelling complex systems and applying that knowledge to promote integrated planning and 
sustainable development. I currently oversee Land Environments of New Zealand (LENZ), which is a 
quantitative, hierarchical, and multi-scale classification of New Zealand’s terrestrial environments. LENZ 
is being used broadly for a range of conservation and resource management applications. My current 
projects include assembling a spatially-explicit, comprehensive data layer of New Zealand’s protected areas 
network and assessing the adequacy of the network using LENZ; evaluating trends in the use (or mis-use) 
of landscape indices in habitat fragmentation studies and compiling an associated database for use by 
others; and developing an integrated assessment framework, including spatial decision support systems, to 
help local councils plan for and achieve long-term, sustainable community outcomes. 
 
Through the Conservation Exchange program, I will meet with counterparts from a range of public and 
private organizations to discuss and exchange ideas, approaches, and tools related to broad-scale 
conservation management. The expansion of conservation management over the past 10-15 years to 
consider ecosystems and landscapes presents significant challenges both conceptually and practically. 
These challenges are more pronounced in Hawai’i and New Zealand where native biodiversity face double 
jeopardy from both loss and fragmentation of habitat and enormous pressure from exotic species. Landcare 
Research, working closely with both the Department of Conservation and the Ministry for the 
Environment, has developed a number of data sets, approaches, and associated models/tools to depict and 
assess (e.g., LENZ, BIOSECURE, ECOSAT) biodiversity across a range of scales. I will share these 
approaches and tools and learn about similar approaches being untaken in Hawai’i, including development 
of inventory and monitoring systems by the National Park Service and a quantitative classification of 
terrestrial environments by the Natural Resources Conservation Service. I hope that the opportunity offered 
through the exchange will lead to on-going research collaborations benefiting both New Zealand and 
Hawai’i. 

 
 



Hawai‘i’s Restoration Efforts 

2005 Hawai‘i Conservation Conference 18 

 
PUBLIC PRESENTATION: 

 
THE NORTHWEST HAWAIIAN ISLANDS:  A VISUAL JOURNEY 

Presented by Susan Middleton 
 

Friday, July 29, 2005 
Oahu Room 313BC • Hawai`i Convention Center 

7:30 PM – 9:00 PM 

 
David Liittschwager and Susan Middleton have been photographing endangered animals and plants since 
1986. Their collaborative work has appeared in Remains of a Rainbow: Rare Plants and Animals of 
Hawai‘i (National Geographic Books, 2001), Witness: Endangered Species of North America (Chronicle 
Books, 1994), and Here Today: Portraits of Our Vanishing Species (Chronicle Books, 1991). Their work 
was the subject of “America’s Endangered Species: Don’t Say Goodbye,” an Emmy Award–winning 
National Geographic television special. They were the joint recipients of a Bay & Paul Foundations 
Biodiversity Leadership Award. Middleton’s and Liittschwager’s photographs have been exhibited and 
published throughout the world, both in fine art and natural history contexts. 
 
SUSAN MIDDLETON has been dedicated to the documentation and portraiture of rare and endangered 
animals, plants, sites, and cultures for the past 30 years, inspired by the earth’s biological and cultural 
diversity. She chaired the California Academy of Sciences department of photography from 1982 to 1995, 
and since then has worked extensively in West Africa and Hawai‘i. In 1985 she spent a year working with 
Richard Avedon in New York City. Her photographs have appeared in books, journals, magazines, and 
exhibitions worldwide. The recipient of numerous awards and honors, Middleton lectures and writes about 
her work. 
 
This evening’s presentation will be a visual journey through the Northwestern Hawaiian Islands, featuring 
portraits of native flora and fauna both terrestrial and marine, accompanied by images and stories 
describing the fieldwork and showing the places where it was done. This will be the first public 
presentation of the work. It will be a sneak preview into the book, which will be released in October by 
National Geographic, as well as a feature in the October issue of National Geographic magazine. Two 
exhibitions will follow: one at the Honolulu Academy of Arts from September 7 - 30 and the Bishop 
Museum from October 15 thru December 18. 
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CONFERENCE SCHEDULE: THURSDAY MORNING, 28 JULY 2005 
 

 PLENARY SESSION: Oahu Rooms 313B/C 

8:30 AM 
Opening Oli 

 

Samuel ‘Ohukani‘ōhi‘a Gon III 

8:35 AM 
Conference Introduction 

 

HCA Chairperson, Dr. Stephen E. Miller 

8:40 AM 
Conference Dedication 

 

Dr. William Steiner 

8:55 AM 
Conference Opening Speaker Introduction 

 

Dr. Ken Kaneshiro 

9:00 AM 
Conference Opening Speaker 

 

Dr. David McClain 
 

President, University of Hawai‘i 

9:15 AM 
Keynote Speaker Introduction 

 

Dr. Karen Poiani 

9:20 AM 

Keynote Speaker 
 

Dr. Joy B. Zedler 
 

University of Wisconsin at Madison 
 

How Adaptive Restoration Approaches Help in Restoring 
Diversity to Sites Dominated by Invasive Plants 

10:00 AM 

Plenary Speaker I 
 

Paul Conry 
 

Hawai‘i Division of Forestry & Wildlife 
 

 Wildlife Values in the West 2004 

10:20 AM 

Plenary Speaker II 
 

Dr. James K. Liebherr 
 

Cornell University 
 

Patterns of Endangerment or Pathways to Enlightenment: 
Reconstructing the Fauna Hawaiiensis 

10:45 AM MORNING BREAK – 20 MINUTES, Ni`ihau Room 312 
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CONFERENCE SCHEDULE: THURSDAY MORNING, 28 JULY 2005 
 

 
Symposium 1: Ecosystem Responses to 

Typhoons in the Pacific 
 

Room 313B/C      Nicole Cormier, moderator

Session 1: Native and Invasive 
Invertebrates 

 

Room 313B/C     Stephen E. Miller, moderator

11:05 AM 

J. Boone Kauffman, N. Cormier, A. 
Demopoulos, N. Duke, K. Ewel, M. 
Falanruw, M. Iwomoto, R.MacKenzie, W.D. 
Robinson, T. Robinson, F. Ruegorong, M. 
Tetteh and K. Zahmel 
 

Introduction: Typhoon Sudal as a Case Study 
for Examining Typhoon Impacts 

David Foote      To Be Announce 
 

11:20 AM 
J. Boone Kauffman and M. Tetteh  
 

Ecological Resistance and Resilience of 
Mangrove Forests Following Typhoon Sudal 

Gregor Schuurman and D. Foote 
 

Response of the Damselfly Megalagrion 
koelense to Moisture Stress in Tropical 
Montane Tropical Cloud Forest 

11:35 AM 

Richard A. MacKenzie and N. Cormier 
 

Impacts of Typhoon Sudal on Coastal 
Nekton Communities of Yap, Federated 
States of Micronesia 

Marla Schwarzfeld, R. Peck, C.J. Van Bers, 
M. Euaparadorn and P. Banko 
 

Infiltration of Hawaiian Wet Forests by Alien 
Parasitoid Wasps: Patterns of Abundance and 
Implications for Bird Food Resources 

11:50 AM 

Nicole Cormier, K.C. Ewel and A.W.J. 
Demopoulos   
 

Typhoon Impacts on Mangrove Soil 
Conditions and Benthic Community 
Composition 

Vince Costello, M. Keir, J. Rohrer, H.K. 
Kawelo and L. Durand 
 

Army Stabilization Efforts for Achatinella 
mustelina in the Wai‘anae Mountains 

12:05 PM 

W. Douglas Robinson, T.R. Robinson and 
M. Falanruw   
 

Abundance of Birds and Fruit Bats after 
Typhoon Sudal on Yap, Federated States of 
Micronesia 

Luc Leblanc, D. Rubinoff and R.I. Vargas 
 

Preliminary Investigation of Ecological 
Gradients in Attraction of Non-Target 
Organisms to Fruit Fly Female Attractants and 
Male Lures in Hawai‘i 
 

          Best Student Presentation Award Competition

12:20 PM LUNCH – 1 HOUR 10 MINUTES 
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CONFERENCE SCHEDULE: THURSDAY AFTERNOON, 28 JULY 2005 

 

 
Session 2: Native Plants 

 

Room 313A  Christopher Puttock, moderator
Session 3: Native Vertebrates 

 

Room 313B/C        Annie Marshall, moderator

1:30 PM 
Christian Papineau 
 

The Dry Forest and Its Conservation in New-
Caledonia 

Chris Farmer P. Banko, G. Beauprez, K. 
Brinck, J. Castner, B. Frederick, S. Hess, B. 
Hsu, L. Johnson, E. Severson and R. Stephens 
 

Translocation of an Endangered Passerine, the 
Palila 

1:45 PM 
Paul Scowcroft, J. Haraguchi and D. Fujii 
 

Traditional Silviculture and Koa Forest 
Conservation are Compatible 

Wendy A. Kuntz 
 

Movements of ‘I‘iwi on Mauna Kea:  Do 
Upper Elevation Reserves Protect Mobile 
Species?   

2:00 PM 

Dean Meason, T. Idol, J.B. Friday and P. 
Scowcroft                   

Nutrient Cycling Dynamics in a 27 Year Old 
Koa Forest and the Effects of Management 
Options 
 

        Best Student Presentation Award Competition

Erik Tweed T. Pratt, R. Camp and M. 
Gorresen, P. Hart, L. Haysmith and T. 
Tunison 
 

Endangered Forest Bird Populations in Ka‘ū, 
Hawai‘i Island 

2:15 PM 

Jarrod M. Thaxton, S. Cordell, R. J. Cabin, 
D. Sandquist and C. Murray 
 

Effects of Grass Removal, Shade and 
Supplemental Water on Hawaiian Dry Forest 
Restoration 

Michelle Reynolds, M. Vekasy, J. Klavitter, 
K. Kozar, L. Laniawe, C. Rehkemper and H. 
Freifeld 
 

Precious Cargo: the Laysan Teal to Midway 
Atoll National Wildlife Refuge 

2:30 PM 
Julie A. Rivers and Bruce P. Koebele 
 

A Slightly New Home for the Kalaeloa 
‘Akoko 

Brenda J. Zaun, J.L. Patrick and J.R. Burger 
 

The Albatross Egg Swap:  An Innovative 
Approach to Albatross Management 

2:45 PM 

 Leilani Durand, K. Kawelo and M. 
Mansker 
 

Army Natural Resource Rare Plant 
Stabilization Actions Under the Mākua 
Implementation Plan 

Kimberly J. Uyehara and A. Engilis Jr. 
 

Wetland Features Influencing Koloa 
Occupancy on Agricultural Lands, Island of 
Hawai‘i 
          Best Student Presentation Award Competition

3:00 PM AFTERNOON BREAK – 30 MINUTES, Ni`ihau Room 312 
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CONFERENCE SCHEDULE: THURSDAY LATE AFTERNOON, 28 JULY 2005 

 

 
Session 4: Invasive Plants 

 

Room 313A                Melia Lane-Kamahele,
                                              moderator  

Session 5: Management 
 

Room 313A           Randy Kennedy, moderator

3:30 PM 

James Leary, N. Hue, P. Singleton and D. 
Borthakur 
 

Major Adaptive Features of Gorse (Ulex 
europaeus) Infestation on Volcanic Soils in 
Humu‘ula, Hawai‘i 
 

            Hawai‘i – New Zealand Exchange Program 
       Best Student Presentation Award Competition 

Kealoha Kinney, Shelly Pelfrey and J.O. 
Juvik   

Ecozone Compression Along Steep Topo-
Climatic Gradients on Hualālai, North Kona: 
Implications for Biodiversity Management and 
Protected Area Design 

3:45 PM 
David M. Benitez and R. Loh 
 

Monitoring Invasive Weeds at Hawai‘i 
Volcanoes National Park 

Leslie Haysmith and D. Hu 
 

Inventory and Monitoring as a Baseline for 
Restoration in Pacific Island National Parks 

4:00 PM 

Alison Ainsworth, R.F. Hughes, J.B. 
Kauffman, R.K. Loh and  J.T. Tunison 
 

Interactive Influences of Fire and Invasive 
Species on Native Plant Community 
Succession 

Joshua H. Goldstein and G. Daily     
 

Business Strategies for Sustainable Land-Use 
on Private Lands: Koa (Acacia koa) Forestry 
as a Case Study 
 

          Best Student Presentation Award Competition

4:15 PM 

Rhonda K. Loh, S. McDaniel, S. Dale, M. 
Vaidya, A. Ainsworth and  J.T. Tunison 
 

Restoration Strategies in Fire-Damaged 
Mesic and Wet Forest 

Liba Pejchar, G. Daily, B. Goldman, J. 
Goldstein and P. Vitousek  
 

The Biodiversity Value of Private Land Use.  

4:30 PM 
Tracy Johnson, E. Rojas, P. Hanson, R. 
Barreto and M. Picanço 
 

Biological Control of Miconia 

Sittidaj Pongkijvorasin, B.A.K. Pitafi and 
J.A. Roumasset 
 

Pricing Renewable Resource Extraction with 
Negative Stock Externalities 
 

          Best Student Presentation Award Competition

4:45 PM 

Teya Penniman, C. Chan-Halbrendt, D. Lee, 
A.M. LaRosa and Sean Hill 
 

A Simulation Model of Miconia 
Management in Maui 

Shelley James, C.F. Puttock, C.T. Imada, A. 
Harbottle, B. Kennedy, M. LeGrande, L. 
Crago, J. Fisher and H. Lennstrom 
 

Education and Training: a Work Experience 
Strategy for Hawaiian Conservation.  

5:00 PM POSTER SESSION, PUPUS AND NO HOST BAR – Ni`ihau Room 312 
8:30 PM END OF FIRST DAY 
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CONFERENCE SCHEDULE: FRIDAY MORNING, 29 JULY 2005 

 

8:30 AM 

Symposium 2: Enlightening Conservation 
Efforts in Hawai‘i Through 

Paleoecology  
 

Room 313B/C        Jonathan Price, moderator

Workshop: Rare Plant Recovery 
Process from A to Z 

 

Room 313A              Marie Bruegmann and  
                             Vickie Caraway, moderators

8:35 AM 
Sara C. Hotchkiss and S.D. Crausbay 
 

Which Management Questions can 
Paleoecological Records Address? 

8:55 AM 

Helen James 
 

A Paleoecological Database to Inform the 
Recovery of Endangered Hawaiian Forest 
Birds and Restoration of Native Forests 

9:15 AM 
David A. Burney 
 

Ecological Restoration from Deeper Time 
Perspectives 

9:35 AM 
Lida Pigott Burney and David A. Burney 
 

Paleoecology and Restoration at Makauwahi 
Cave, Maha‘ulepu, Kaua‘i 

9:55 AM 
Symposium 3: New Models and Maps for 

Management and Restoration 
 

Room 313B/C          James Jacobi, moderator

9:55 AM 
James D. Jacobi 
 

Overview of the Hawai‘i Gap Analysis 
Program (HI-GAP). 

Ane Bakutis 
 

Discussion on Planning for Reintroducing 
Plants into the Field 

 
 

Matt Kier 
 

Discussion of Outplanting  
Issues and Considerations 

 
 

Susan Cordell and Lisa Hadway 
 

Discussion of Maintenance 
and Monitoring 

10:10 AM MORNING BREAK – 20 MINUTES, Ni`ihau Room 312 
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CONFERENCE SCHEDULE: FRIDAY MORNING, 29 JULY 2005 

 

 

Symposium 3 (continued): New Models       
and Maps for Management and 

Restoration 
 

Room 313B/C               Jim Jacobi, moderator

Symposium 4: Offshore Islet Restoration
 in the U.S. Pacific 

 

Room 313A             David Smith, moderator

10:30 AM 
Dwight Matsuwaki and M. Lane-Kamahele 

HI-GAP Stewardship: Mapping of 
Biodiversity Management 

Chris Swenson 
 

Overview of Offshore Islet Restoration in 
Hawai‘i 

10:45 AM 
S.M. Gon III and Selima Siddiqui 
 

HI-GAP Land Cover Mapping 

Gregg Howald,  B. Keitt, A. Aguirre, D. 
Croll and B. Tershy 
 

Protecting Biodiversity Using a Systematic 
Approach to the Eradication of Invasive 
Mammals from Islands: Examples from 
California and Mexico 

11:00 AM 

Jonathan P. Price, J.D. Jacobi and S.M. Gon 
III   
 

HI-GAP Approach to Modeling Hawaiian 
Plant Ranges 

Curt Kessler 
 

Current and Potential Island Restoration in 
the Marianas Archipelago 

11:15 AM 
Megan Laut, R. Camp and J. Price 
 

HI-GAP Approach to Modeling Hawaiian 
Bird Ranges 

Sheldon Plentovich and S. Conant 
 

Invasion of the Ants: Alien Ants on 
Offshore Islets 

11:30 AM 

Andrew Hood 
 

Stream Classification Using Fuzzy C 
Clustering to Develop an Index of Biotic 
Integrity 

Eric Vanderwerf and C. Swenson 
 

Seabird Colony Restoration on Offshore 
Islets: “The Birdy Truth” 

11:45 AM 
Sam M. Gon III 
 

HI-GAP Analyses and Conclusions 

Kenneth R. Wood and Maya L. LeGrande
 

Biological Inventories of Hawai‘i’s Offshore 
Islets 

NOON LUNCH AND AWARDS – 1 HOUR 30 MINUTES, Kalakaua Ballroom, 4th Floor 
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CONFERENCE SCHEDULE: FRIDAY AFTERNOON, 29 JULY 2005 

 

 
Session 6: Landscapes 

 

Room 313B/C     Craig Rowland, moderator
Session 7: Marine, Aquatic, Coastal 

 

Room 313A                 Lorena Wada, moderator

1:30 PM 

Daniel Rutledge             
 

Land Environments of New Zealand 
(LENZ): a Radically Different 
Classification of New Zealand 
 

           Hawai‘i – New Zealand Exchange Program

William J. Walsh, B.N. Tissot, L.E. 
Hallacher, B.A. Carman, S.P. Cotton and I.D. 
Williams 
 

Do Marine Protected Areas Work?  Five Year 
Review of the Effectiveness of an MPA 
Network in West Hawai‘i  

1:45 PM 

Michael L. Donoho and L. Hadway 
 

Restoration of An Ahupua‘a: The Re-
establishment of a Native Dry Forest and 
Integrating Traditional Land Management 
Concepts at Pu‘u Wa‘awa‘a 

Daniel Wagner and S. Kahng 
 

The Spread of an Alien Octocoral Across the 
Main Hawaiian Islands and Implications for 
Kaua‘i and the NWHIs 

2:00 PM 

Paul Higashino               
 

Watershed Restoration at Pu‘u Moa‘ulanui, 
Kaho‘olawe: A Community-Based 
Approach 

Mike Kido, C. Wichman, D. Bender and C. 
Swenson   
 

Restoring Biological Integrity to Hawaiian 
Streams Through Riparian Zone Remediation.  

2:15 PM 

Tomoaki Miura, T. Suzuki, M. Harman 
and J. Deenik      
 

Mapping Invasive Plant Species Using 
Remote Sensing Methods for Sustainable 
Water Resource Management in Mākaha 
Valley, O‘ahu  

Terrell A. Erickson and Patricia Shade    
                                   
Kīhei Wetlands:  Going, Going, Almost Gone 

2:30 PM 
Stephen E. Miller and M. Metevier 
 

Modeling and Mapping Endangered Species 
Biodiversity Landscapes 

Robert Bourke   

Environmental Restoration in the Ala Wai 
Watershed 

2:45 PM 

Christen Mitchell, C. Ogura, D. Meadows, 
A. Kane, S. Fretz and J. Walters  
 

Hawai‘i’s Comprehensive Wildlife 
Conservation Strategy 

Thomas Iwai Jr. 
 

Captive Breeding of the Endemic Hawaiian 
Red Shrimp (Halocaridina rubra) - Part I:  
Reproduction, Larvae Development, and First 
Feeding 

3:00 PM AFTERNOON BREAK – 20 MINUTES, Ni`ihau Room 312 
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CONFERENCE SCHEDULE: FRIDAY AFTERNOON, 29 JULY 2005 

 

 
Symposium 5: Lowland Wet Forest 

Restoration and Conservation 
 

Room 313A           Susan Cordell, moderator

Session 8: Invasive Vertebrates 
 

Room 313B/C         Terrell Erickson, moderator

3:20 PM 
Sam M. Gon III 
 

Remnant Lowland Wet Forest Sites in the 
Hawaiian Islands: An Overview 

Dan Goltz, D. Wilkinson, F. Juan, L. Danner, 
J. Muir, L. Millan and M. Nakahara 
 

Development of a Habitat Conservation Plan 
for Game Mammal Management in North 
Kona, Hawai‘i 

3:35 PM 

R. Flint Hughes, A. Uowolo, C. Perry and 
N. Zimmerman.  
 

Puna’s Weeds: Dynamics And Impacts Of 
Invasive Plants In Lowland Wet Forests Of 
Hawai‘i 

Steven Hess, B. Kawakami Jr., D. Okita and K. 
Medeiros 
 

A Preliminary Assessment of Mouflon (Ovis 
gmelini Musimon) Abundance at the Kahuku 
Unit of Hawai‘i Volcanoes National Park   

3:50 PM 

Patrick Hart, C. Spiegel, B. Woodworth, E. 
Tweed and C. Atkinson 
 

Lowland Wet Forests on Hawai‘i: Native 
Bird Wastelands or Arenas for Avian 
Evolution?   

Pamela Y. Scheffler, L.W. Pratt and D. Foote 
 

Feral Pig Impacts on Montane Rain Forest on 
Hawai‘i Island: How Many Pigs are Too 
Many?   

4:05 PM 

Rebecca Ostertag, S. Cordell, J. Michaud, 
C. Murray and C. Thurkins  
 

Removing the Aliens: Experimental Results 
from a Lowland Wet Forest on Hawai‘i 
Island. 

Tanya Rubenstein, D. Yokoyama, J. Panglao, 
B. Ikeda, I. Cole, L. Hadway and L. Katahira 
 

Ten Years of Feral Pig Control at ‘Ōla‘a 
Kīlauea 

4:20 PM 

David Bender    
 

Limahuli Preserve - Conserving Remnants 
and Restoring What Has Been Lost in a 
Lowland Wet Forest.  

Karen H. Beard and N.C. Tuttle 
 

Direct Effects of Coqui Frogs on Invertebrate 
Communities in Hawai‘i 

4:35 PM 

Trae Menard 
 

A Tale of Two Valleys: Threat Management 
in the Lowland Wet Forests of Lumaha‘i and 
Wainiha Valleys, Kaua‘i.  

James Stanford 
 

Brown Tree Snake Rapid Response Team: New 
Involvements for 2005 

4:50 PM 
Summary Session 

Hawai‘i Conservation Alliance Coordinator Comments and Summary 
Closing Oli by Samuel ‘Ohukani‘ōhi‘a Gon III 

5:15 PM DINNER BREAK – 2 HOURS 15 MINUTES 

7:30 PM 
Public Presentation (Rooms 313B/C): 

Susan Middleton 
The Northwest Hawaiian Islands: A Visual Journey  
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POSTER TITLES AND LOCATION NUMBER 
 
POSTERS ON NATIVE AND INVASIVE PLANTS 
 
1. DISPERSAL FAILURE CONTRIBUTES TO SEED PREDATION IN A HAWAIIAN DRY FOREST 

Charles Chimera1 and Donald R. Drake  
University of Hawai‘i at Mānoa, Department of Botany, Honolulu, Hawai‘i 96822; 808-878-3321; chimera@hawaii.edu 
1Current Address: P.O. Box 664, Kula, Hawai‘i, 96790 

  
2. SEED DISPERSAL AND SEED BANK DYNAMICS IN HAWAIIAN MESIC FOREST COMMUNITIES 

Ane Bakutis           Best Student Poster Award Competition 
Department of Botany, University of Hawai‘i at Mānoa, Honolulu, Hawai‘i 96822 (Current Address: P.O. Box 61642, 
Honolulu, Hawai‘i 96839); 808-216-9229; bakutis@hawaii.edu 

 
3. SEEDLING DYNAMICS AND SEED RAIN IN A HAWAIIAN DRY FOREST 

Colleen Murray1, S. Cordell1, J. Thaxton1 and C.M. Litton1,2 
1U.S. Department of Agriculture, Forest Service, Institute of Pacific Islands Forestry, 23 E. Kawili St., Hilo, Hawai‘i 96720; 

808- 933-8121; colleenmurray@fs.fed.us 
2Department of Biological Science, California State University Fullerton, 800 N. State College Boulevard, Fullerton, 

California 92834 
   
4. PHYSIOLOGICAL RESPONSE TO WATER STRESS OF THE ENDEMIC HALA PEPE (Pleomele hawaiiensis) IN 

HAWAIIAN DRY FOREST 
Bhama Paritosh1,2, C.M. Litton2,3, D.R. Sandquist2 and S. Cordell3   
1Department of Biological Science, University of Hawai‘i-Hilo, 200 W Kawili St. Hilo, Hawai‘i, 96720; 808-640-3928; 

bhama@hawaii.edu            Best Student Poster Award Competition 
2Department of Biological Science, California State University Fullerton, 800 N State College Blvd, Fullerton, CA, 92834 
3USDA Forest Service, Institute of Pacific Islands Forestry, 23 E Kawili St. Hilo, Hawai‘i 96720 
 

5. INVESTIGATING RECRUITMENT LIMITATION IN THE RESTORATION OF RARE HAWAI‘I PLANTS 
Tracy Erwin1 and D. Bender2          Best Student Poster Award Competition 
1Graduate Group in Ecology, Department of Plant Sciences, University of California at Davis, One Shields Way, Davis, 

California 95616; 530-750-1017; tlerwin@ucdavis.edu 
2National Tropical Botanical Garden, 3530 Papalina Road, Kahaleo, Hawai‘i 96741 

 
6. DRYLAND HABITAT RESTORATION IN LUALUALEI VALLEY, O`AHU 

Julie A. Rivers1, J. Rapu-Leong2, J. Leong2, M. Bauer2 and G. Kaho'okano2 
1Naval Facilities Engineering Command, Pacific, 258 Makalapa Drive, Ste. 100, Pearl Harbor, Hawai‘i  96860; 808-472-

1407; julie.rivers@navy.mil  
2Ka’ala Farm, Inc., P.O Box 630, Waianae, Hawai`i 96792  

 
7. RARE PLANT RECOVERY AND FOREST RESTORATION IN HONOULIULI PRESERVE 

Chad Koide1 and M. Walker2 
1The Nature Conservancy, O‘ahu Program, P.O. Box 96, Kunia, Hawai‘i 96759 
2 Army Natural Resources, Pacific Cooperative Studies Unit, 3190 Maile Way, Honolulu, Hawai‘i 06822; 
mjwalker@hawaii.edu 

 
8. RESTORATION OF NATIVE FOREST AND SHRUBLAND ALONG THE VISITOR CORRIDOR IN KAUPŌ 

GAP AT HALEAKALĀ NATIONAL PARK, MAUI 
Patti Welton, B. Haus 
Haleakalā National Park, Vegetation Management, Resources Management Division, P.O. Box 369, Makawao, Hawai‘i  
96768; 808-572-4481; Patti_Welton@nps.gov 
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POSTERS ON NATIVE AND INVASIVE PLANTS – CONTINUED 
  
9. AN OVERVIEW OF RECENT RARE PLANT CONSERVATION WORK AT POHAKULOA TRAINING AREA 

Jennifer A. Taylor 
U.S. Army Garrison, Pohakuloa Training Area, PO Box 4607, Hilo, Hawai‘i 96720-0607; 808-969-3340; 
taylor1@lamar.colostate.edu 

 
10. REPRODUCTIVE POTENTIAL VERSUS REGENERATION SUCCESS OF AN ENDANGERED PLANT (Kio`ele, 

Hedyotis coriacea) AT POHAKULOA TRAINING AREA 
Erin L. Wascher  
Pohakuloa Training Area, PO Box 4607, Hilo 96720; 808-933-9790; wascherE@us.army.mil 

 
11. ECOLOGICAL RESTORATION OF LAYSAN ISLAND STARTING WITH THE PLANT COMMUNITY 

C. Rehkemper, Elizabeth Flint, S. Kropidlowski and E. Lund  
U.S. Fish and Wildlife Service, Hawaiian Islands National Wildlife Refuge, P.O. Box 50167, Honolulu, Hawai‘i  96850  
USA; 808-792-9553; beth_flint@fws.gov 

 
12. WHAT DOES IT TAKE?  LESSONS LEARNED IMPLEMENTING RARE PLANT RECOVERY AND DRY 

FOREST RESTORATION AT KALAUPAPA NATIONAL HISTORICAL PARK 
William Garnett  
Kalaupapa National Park, P.O. Box 2222, Kalaupapa, Hawai‘i 96729; 808-567-6761; Bill_Garnett@contractor.nps.gov   

 
13. VEGETATION RESPONSE TO PRESCRIBE FIRE IN PILI GRASSLANDS 

Mayavati Vaidya1, R. Loh2, A. Ainsworth3 and T. Tunison2 
1University of Hawai‘i, Pacific Cooperative Studies Unit, P.O. Box 52, Hawai‘i Volcanoes National Park, Hawai‘i 
 96718; 808-985-6097; Mayavati_Vaidya@contractor.nps.gov 
2National Park Service, Division of Resources Management, P.O. Box 52, Hawai‘i Volcanoes National  Park, Hawai‘i 
96718  
3Oregon State University, 104 Nash Hall, Corvallis, OR 97331  

   
14. PASSIVE RESTORATION THROUGH ACTIVE MANAGEMENT; KIAWE (Prosopis pallida) REMOVAL AT 

MO‘OMOMI PRESERVE, MOLOKA‘I, HAWAI‘I 
Samuel N.R. Aruch, T. Lau and W. Moses  
The Nature Conservancy, Moloka‘i Program, PO Box 220, Kualapu‘u, Hawai‘i 96757; 808-553-5236; saruch@tnc.org 

 
15. FOUNTAIN GRASS (Pennisetum setaceum) CONTROL STUDY AT POHAKULOA TRAINING AREA ON 

HAWAI‘I ISLAND 
Brian J. Tucker, L. Schnell, S. Evans and S. Gleason 
U.S. Army Garrison, Pohakuloa Training Area, P.O. Box 4607, Hilo, Hawai‘i, 96720; 808-969-3340; 
brian.j.tucker@us.army.mil 

 
 
POSTERS ON VERTEBRATES AND INVERTEBRATES 
 
16. TRANSLOCATION PLANNING AND HABITAT RESTORATION AT MIDWAY ATOLL NATIONAL 

WILDLIFE REFUGE FOR LAYSAN TEAL (Anas laysanensis) RECOVERY 
John Klavitter1, M. Reynolds2, M. Vekasy2, L. Laniawe2, T. Bodeen1, M. Johnson1 and H. Freifeld3 
1U.S. Fish and Wildlife Service, Midway Atoll National Wildlife Refuge, Box 50167, Honolulu, Hawai‘i 96850; 808-674-
8237; John_Klavitter@fws.gov 
2U.S. Geological Survey, PO Box 44 Kīlauea Field Station, Pacific Islands Ecosystem Research Center, Hawai‘i National 
Park, Hawai‘i 96718 
3U.S. Fish and Wildlife Service, Pacific Islands Fish and Wildlife Office, Box 50088, Honolulu, Hawai‘i 96850 
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POSTERS ON VERTEBRATES AND INVERTEBRATES – CONTINUED 
 
17. CAPTURE AND CAPTIVE MANAGEMENT OF THE PO`OULI (Melamprosops phaeosoma) 

Alan Lieberman1, K. J. Swinnerton2, R. Switzer1, J.P. Vetter2, J.S. Fretz3, E.A.Vanderwerf4  
1Hawai‘i Endangered Bird Conservation Program, P.O. Box 39, Volcano, Hawai‘i  96785; 808-985-7218; 
alanlieberman@earthlink.net;  
2Maui Forest Bird Recovery Project, 2465 Olinda Road, Makawao, Hawai‘i 96768 
3Hawai‘i Division of Forestry and Wildlife, 1151 Punchbowl St, Room 325, Honolulu, Hawai‘i 96813 
4U.S. Fish & Wildlife Service, 300 Ala Moana Blvd, Room 3-122, Box 50088, Honolulu, Hawai‘i 96850 

 
18. AVIAN POX AT HIGH-ELEVATION MAUNA KEA 

Gustav Bodner       Best Student Poster Award Competition 
Edmondson Hall 152, Zoology Department, University of Hawai‘i at Mānoa, Honolulu Hawai‘i 96822; 808-223-3830; 
gbodner@hotmail.com 
 

19. EFFICACY OF A VACCINE FOR AVIAN MALARIA IN HAWAIIAN HONEYCREEPERS 
D.A. Hall, Heather Fowler, T. Hahn, T. Friend and S. Jarvi  
Biology Department, University of Hawai‘i at Hilo, 200 West Kāwili St, Hilo Hawai‘i; 808-933-9874; jarvi@hawaii.edu 

   
20. THE ALBATROSS EGG SWAP: A TRIPLE-AGENCY EFFORT 

John R. Burger1, Jayme L. Patrick2 and B.J. Zaun3
 

1U.S. Navy, Pacific Missile Range Facility, Barking Sands, P.O. Box 128, Kekaha, Hawai‘i  96752; 808-335-4632; 
John.Burger1@navy.mil  
2Animal and Plant Health Inspection Service, Wildlife Services, U.S.D.A, 3901 Mokulele Loop, Box 20, Līhu‘e, Hawai‘i  
96766; 808-828-0539; jpatrick@aphis.usda.gov 
3U.S. Fish and Wildlife Service, Kaua‘i National Refuge Complex, P.O. Box 1128, Kīlauea, Hawai‘i  96754 

 
21. HAWAIIAN HOARY BAT (Lasiurus cinereus semotus) DISTRIBUTION AND HABITAT USE ON THE ARMY’S 

POHAKULOA TRAINING AREA, ISLAND OF HAWAI‘I 
Darryl L. York and L.D. Schnell 
U.S. Army Garrison, Pohakuloa Training Area, PO Box 4607, Hilo, Hawai‘i 96720; 808-969-3340; 
darryl.l.york@us.army.mil 

 
22. ABUNDANCE, HABITAT DISTRIBUTION AND POSSIBLE THREATS TO Rhyncogonus stellaris 

Aubrey Kelly and L. Schnell 
U.S. Army Garrison, Pōhakuloa Training Area, PO Box 4607, Hilo, Hawai‘i 96720-0607; 808-969-3340; 
kellyaa@hotmail.com 

 
 
POSTERS ON RIPARIAN, AQUATIC, COASTAL AND MARINE 
 
23. RIPARIAN PLANT RESTORATION: A MANAGEMENT TOOL FOR HABITAT RESTORATION IN HAWAI‘I 

Laura M. Crago1, C.F. Puttock2 and S.A. James1 

Herbarium Pacificum (BISH), Department of Natural Sciences, Bishop Museum, 1525 Bernice Street, Honolulu, Hawai‘i 
96817; 808-847-8217; lcrago@bishopmuseum.org 
2Hawai‘i Conservation Alliance, Center for Conservation Research and Training, 3050 Maile Way, Gilmore 408, University 
of  Hawai‘i at Mānoa, Honolulu, Hawai‘i  96822 

 
24. KANAHA POND WILDLIFE SANCTUARY AND MANAGEMENT OF MULTI-FACETED RESTORATION 

EFFORTS IN A PUBLIC WETLAND 
Fern P. Duvall II and W.C. Alexander 
Department of Land & Natural Resources, Division of Forestry& Wildlife, 54 South High Street, Room 101, Wailuku, 
Maui, Hawai‘i 96793; 808-873-3502; Fern.P.Duvall@hawaii.gov;   
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POSTERS ON RIPARIAN, AQUATIC, COASTAL AND MARINE - CONTINUED 
 
25. OUTSTANDING NATIONAL RESOURCE WATERS IN NATIONAL PARKS OF HAWAI‘I AND THE PACIFIC 

TERRITORIES 
Kimber DeVerse, R. Daniel and S. Stephens 
Pacific Cooperative Studies Unit, 3190 Maile Way, St. John 410, Honolulu, Hawai‘i 96822; 808-329-6881; 
Kimber_Deverse@contractor.nps.gov 

 
26. REVEALING THE DIVERSITY OF CHIRONOMIDAE IN HAWAI‘I 

Karl Magnacca1 and D. Foote2 

1Pacific Cooperative Studies Unit (UH), 3190 Maile Way, Rm. 408, Honolulu, Hawai‘i 96822; 808-985-6076; 
kmagnacca@usgs.gov  
2USGS Pacific Island Ecosystems Research Center, PO Box 44, Hawai‘i National Park, Hawai‘i, 96718 

 
27. IMPACTS OF APPLE SNAILS ON TARO CULTURE IN HAWAI‘I – PREDICTORS FOR AQUATIC INVASIVE 

SPECIES CONTROL CHOICES 
Penny Levin1, R. Cowie2, C. Ferguson3, J. Taylor3, K. Burnett4 and K. Hayes2 
1P.O. Box 2832, Wailuku, Hawai‘i 96793; 808-285-3947; pennysfh@hawaii.rr.com 
2Center for Conservation Research and Training, 3050 Maile Way, Gilmore 408, University of Hawai‘i at Mānoa, Honolulu, 
Hawai‘i  96822 
3Department of Natural Resources and Environmental Management, College of Tropical Agriculture and Human Resources,  
 1910 East-West Road, Sherman 220, University of Hawai‘i at Mānoa, Honolulu, Hawai‘i 96822 
4Department of Economics, College of Social Sciences, 2424 Maile Way, Saunders Hall, Room 542, University of Hawai‘i 
at  Mānoa, Honolulu, Hawai‘i 96822 

   
28. WILD COASTS:  A NEW APPROACH TO MANAGING HAWAI‘I’S BEACH PARKS 

Forest Starr, K. Starr and L. Loope 
USGS Pacific Island Ecosystems Research Center, P.O. Box 369, Makawao, Maui, Hawai‘i 96768; 808-572-4472; 
fstarr@hawaii.edu 

 
29. EARLY DETECTION AND RAPID RESPONSE:  RESTORATION OF HAWAI‘I’S OFFSHORE ISLETS 

Kim Starr, F. Starr and L. Loope 
USGS Pacific Island Ecosystems Research Center, PCSU, P.O. Box 369, Makawao, Maui, Hawai‘i 96768; 808-572-4472; 
kmartz@hawaii.edu 

 
30. SURVEYS TO IDENTIFY AND CHARACTERIZE COASTAL VEGETATION 

Frederick Warshauer, J. Jacobi and J. Price 

USGS Biological Resources Division, Pacific Island Ecosystems Research Center, Kīlauea Field Station, P.O. Box 44, 
Hawai‘i Volcanoes National Park 96718; 808-967-7396; rick_warshauer@usgs.gov 

 
31. RESTORATION OF HAWAIIAN ANCHIALINE POOLS NEEDS TO TARGET MORE THAN JUST SHRIMP: 

INVENTORY RESULTS FOR BIG ISLAND POOL INVERTEBRATE FAUNA 
Lori Tango1, D. Foote2, M. Acly1 and K. Magnacca1 
1Pacific Cooperative Studies Unit, University of Hawai‘i, 3190 Maile Way, Room 408, Honolulu, Hawai‘i 96822; 808-985-
6070; tango@usgs.gov 
2USGS Pacific Islands Ecosystems Research Center, P.O. Box 44, Hawai‘i National Park, Hawai‘i 96718 

  
32. INFLUENCE OF REPRODUCTIVE STRATEGY ON GENETIC POPULATION STRUCTURE OF THE 

HAWAIIAN ALIEN INVASIVE SEAWEED Acanthophora spicifera 
Daniel C. O’Doherty and A.R. Sherwood             Best Student Poster Award Competition 
Department of Botany, 3190 Maile Way, University of Hawai‘i, Honolulu, Hawai‘i 96822; 808-956-3719; email 
odoherty@hawaii.edu  
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POSTERS ON RIPARIAN, AQUATIC, COASTAL AND MARINE - CONTINUED 
 
33. THE HAWAIIAN ALGAL DNA LIBRARY (HADL): A RESOURCE FOR CONSERVATION, SYSTEMATICS, 

AND PHYLOGENY RESEARCH 
Alison R. Sherwood 
Botany Department, 3190 Maile Way, University of Hawai‘i, Honolulu, Hawai‘i 96822; 808-956-3680; 
asherwoo@hawaii.edu 
 

34. HAWAI‘I WETLAND PLANT FIELD GUIDE: AN ECOLOGICAL AND IDENTIFICATION GUIDE TO 
WETLANDS AND WETLAND PLANTS OF THE HAWAIIAN ISLANDS 
Terrell A. Erickson1, C.F. Puttock 2, C. Imada3, D. Herbst3, K. Uyehara4, A. Asquith5, M. Yamamoto6 
and C. McGuire7 

13345 Sierra Drive, Honolulu, Hawai‘i; 808-372-5609; terrellio@hawaii.rr.com 
2Hawai‘i Conservation Alliance, Center for Conservation Research and Training, 3050 Maile Way, Gilmore 408, University 
 of Hawai‘i at Mānoa, Honolulu, Hawai‘i 
3Bishop Museum, 1525 Bernice Street, Honolulu, Hawai‘i 
473-1270 Awakea Street, Kailua-Kona, Hawai‘i 
5Sea Grant College Program, 4654 Hauaala Road, Kapaa, Hawai‘i 
6DLNR, Division of Aquatic Resources, 1151 Punchbowl Street, Honolulu, Hawai‘i 
7DLNR, Division of Forestry and Wildlife, 2135 Makiki Heights Drive, Honolulu, Hawai‘i 

 
 
POSTERS ON MANAGEMENT 
 
35. HAWAI‘I GAP (HI-GAP) ACCURACY ASSESSMENT REQUESTS YOUR ASSISTANCE 

J. Jacobi1, S. Gon III2, Megan Laut3 and Selima Siddiqui3  
1U.S. Geological Survey, Pacific Islands Ecosystem Research Center, P.O. Box 44, Hawai‘i National Park  Hawai‘i 96718; 
808-967-7396; jim_jacobi@usgs.gov 
2The Nature Conservancy of Hawai‘i, 923 Nu‘uanu Ave., Honolulu, Hawai‘i 96817; 808-537-4508; sgon@tnc.org 
3Hawai‘i Natural Heritage Program, Center for Conservation Research and Training (CCRT), University of Hawai‘i at 
Mānoa, 677 Ala Moana Blvd., Suite 705, Honolulu, Hawai‘i 96813; 808-587-8595; selima@hawaii.edu 
 

36. FISHING FOR DATA:  THE PROCESS OF CREATING A MARINE GAP ANALYSIS IN HAWAI‘I 
Noelani Puniwai1, L. Canale2 and S. Sarif-Paul1  
1Hawai‘i Natural Heritage Program, Center for Conservation Research and Training,  University of Hawai‘i at Mānoa, 677 
Ala Moana Blvd. Ste 705, Honolulu, Hawai‘i 96813;  808-587-8593; npuniwai@hawaii.edu 
2Spatial Data Analysis Labs, Univeristy of Hawai‘i at Hilo, 200 West Kawili St Hilo, Hawai‘i 96720 

 
37. THE HAWAIIAN PLANT DNA LIBRARY: CONSERVATION AND MANAGEMENT APPLICATIONS 

Joanne L. Birch1 and Clifford W. Morden2                Best Student Poster Award Competition 
1St. John Plant Sciences Laboratory, Botany Department, University of Hawai‘i at Mānoa, 3190 Maile Way, Honolulu, 
Hawai‘i  96822; 808-351-7543; 808-956-3928; jbirch@hawaii.edu 
2St. John Plant Sciences Laboratory, Botany Department and Center for Conservation Research and Training, University of 
Hawai‘i at Mānoa, 3190 Maile Way, Honolulu, Hawai‘i 96822 

 
38. SYNTHESIZING ECOLOGICAL GENETICS WITH THE RESTORATION OF NATIVE HAWAIIAN PLANT 

COMMUNITIES USING MOLECULAR MARKERS 
David M. Cole 
Hawai‘i Cooperative Studies Unit (PACRC, UH Hilo), USGS Pacific Island Ecosystems Research Center, Kīlauea Field 
Station, P.O. Box 44, Hawai‘i National Park, Hawai‘i  96718; 808-967-7396; dcole@usgs.gov 
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POSTERS ON MANAGEMENT – CONTINUED 
 
39. A STRATEGY FOR INTEGRATING GENE BANKING, RARE SPECIES RECOVERY, AND PLANT 

COMMUNITY RESTORATION AT THE NATIONAL TROPICAL BOTANICAL GARDEN 
David Bender, D. Burney, S. Perlman, C. Salvador, N. Tangalin and K. Wood 
National Tropical Botanical Garden, Conservation Department, 3530 Papalina Road, Kalaheo, Hawai‘i 96741; 808-346-
2471  dbender@ntbg.org 

 
40. UTILIZING A MICROSOFT ACCESS DATABASE TO FACILITATE HAWAIIAN RARE PLANT 

RESTORATION 
Matthew Keir1, Lauren Weisenberger2 and R. Kam3 
1Army Natural Resources, Pacific Cooperative Studies Unit, 3190 Maile Way, Honolulu, Hawai‘i 96822; 808-656-7641;  
matthew.keir@us.army.mil 
2Harold L. Lyon Arboretum, 3860 Mānoa Road, Honolulu, Hawai‘i 96822 
3 Hawai‘i Natural Heritage Program, 677 Ala Moana Blvd. #720, Honolulu, Hawai‘i 96813 

 
41. NATIONAL PARK SERVICE INVENTORY AND MONITORING DATABASE APPLICATIONS 

Jean Franklin1, R. Daniel1, G. Dicus2 and F. Klasner2 
1Pacific Cooperative Studies Unit, 3190 Maile Way St. John 410, Honolulu, Hawai‘i 96822; 808-985-6187;  
jean_franklin@contractor.nps.gov 
2National Park Service, Inventory & Monitoring Program, Pacific Island Network, PO Box 52, Hawai‘i National Park, 
Hawai‘i 96718 

 
42. HAWAIIAN KALO: A COMPUTER INTERACTIVE IDENTIFICATION KEY ASSISTING WITH THE 

CONSERVATION OF Colocasia esculenta VARIETIES IN HAWAI‘I 
Shelley A. James1, K. Igeta1, A. Harbottle1, H. Bolick1, P. Van Dyke2 and C.F. Puttock3 
1Pacific Center for Molecular Biodiversity, Bishop Museum Laboratories, Bishop Museum, 1525 Bernice St, Honolulu, 
Hawai‘i 96817; 808-847-8217; sajames@bishopmuseum.org 
2Amy B.H. Greenwell Ethnobotanical Garden, Captain Cook, Hawai‘i 
3Hawai‘i Conservation Alliance, Center for Conservation Research and Training, 3050 Maile Way, Gilmore 408, University 
of  Hawai‘i at Mānoa, Honolulu, Hawai‘i  96822 

 
43. SPECTRAL SEPARABILITY BETWEEN INVASIVE AND NATIVE PLANT SPECIES FOR SATELLITE 

IMAGE ANALYSIS 
Tomoko Suzuki1, T. Miura1 and J. Deenik2           Best Student Poster Award Competition 
1Department of Natural Resources and Environmental Management, University of Hawai‘i at Mānoa, Honolulu, Hawai‘i 
96822; 808-956-0908; tomokosu@hawaii.edu 
2 Department of Tropical Plant and Soil Sciences, University of Hawai‘i at Mānoa, Honolulu, Hawai‘i 96822  
 

44. EVALUATION OF MANAGEMENT STRATEGIES IN A PUBLIC-PRIVATE (SAFE HARBORS) NATIVE 
ECOSYSTEM RESTORATION PARTNERSHIP, HĀMĀKUA, HAWAI‘I 
Noa Lincoln, M. Higashi, M. Lundin and J. Juvik                             Best Student Poster Award Competition 
Keaholoa Program, Department of Geography, University of Hawai‘i –Hilo, 200 West Kāwili Street, Hilo, Hawai‘i 96720; 
808-276-3550; linc@maui.net 

 
45. SCIENCE AND COMMUNITY COOPERATION: A STRATEGY FOR BIOLOGICAL RESOURCES 

MANAGEMENT 
Elizabeth Speith, D. Masaki and S. Harrison 
United States Geological Survey- Pacific Basin Information Node, 310 West Ka‘ahumanu Avenue, Kahului, Hawai‘i 96733; 
808-984-3717; espeith@usgs.gov 
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POSTERS ON MANAGEMENT - CONTINUED 
 
46. CONSERVATION SECURITY PROGRAM REWARDS GOOD CONSERVATION 

Jan M. Surface 
USDA Natural Resources Conservation Service, 300 Ala Moana Blvd Rm 4-118, Honolulu Hawai‘i 96850; 808-541-2600; 
jan.surface@hi.usda.gov 

 
47. USING GPS/GIS TECHNOLOGY TO MONITOR THREATS TO HAWAI‘I’S NATIVE ECOSYSTEM  

Best Student Poster Award Competition 
Amanda Spaur, D. Benitez, A. Cortes, L. Dunn, R. Erwin, B. Ikeda, M. Kane, T. Lau, D.B. Leonard, 
D. McCartney, D. Leonard, K. Powell, C. Rapoza and B. Rowe.  
Tropical Forest Ecosystem and Agroforestry Managment Program, Math and Natural Sciences Department, Hawai‘i 
Community College, Hilo, Hawai‘i 96720; fred@hawaii.edu 

  
48. INTEGRATING NATURAL AND CULTURAL RESOURCES IN PACIFIC ISLANDS: WORKING WITH 

LOCAL CULTURES 
Fritz Klasner1, L. Haysmith1, G. Dicus1, S. Stephens2 and D. Hu3 
1National Park Service, Inventory & Monitoring Program, Pacific Island Network, PO Box 52, Hawai‘i National Park, 
Hawai‘i 96718; 808-985-6181; fritz_klasner@nps.gov 
2Pacific Cooperative Studies Unit, 3190 Maile Way St. John 410, Honolulu, Hawai‘i 96822 
3National Park Service, Pacific West Regional Office, PO Box 52, Hawai‘i National Park, Hawai‘i 96718 

  
49. HAWAI‘I’S COMPREHENSIVE WILDLIFE CONSERVATION STRATEGY: DESIGNING A FUTURE FOR 

HAWAI‘I’S WILDLIFE 
Christine Ogura 
Division of Forestry and Wildlife, Department of Land & Natural Resources, 1151 Punchbowl Street, Room 224, Honolulu, 
Hawai‘i 96813; 808-587-0058; Christine.S.Ogura@hawaii.gov 

 
50. PERMIT GUIDELINES FOR NATIVE SPECIES IN HAWAI‘I 

Joy Hiromasa1, V. Caraway2, N. Bustos2 and B. Gagne2 
1U.S Fish and Wildlife Service, 300 Ala Moana Boulevard, Room 3-122, PO Box 50088, Honolulu, Hawai‘i 96850; 808-
792-9429;  joy_hiromasa@fws.gov 
2 Hawai‘i Department of Land and Natural Resources, 1151 Punchbowl St., Rm. 224, Honolulu, Hawai‘i 96813 

 
51. SCIENCE IN COMMUNITY-BASED RESOURCE MANAGEMENT 

Ryan Like 
Waipā Foundation, P.O. Box 1189, Hanalei, Hawai‘i  96714; rlike@hawaii.edu 

 
52. MAUNGATAUTARI: SCALING UP RESTORATION APPROACHES TO RECOVER A LOST ECOSYSTEM 

David Wallace1, Bruce R. Burns2 and Jillana Robertson1  
1Maungatautari Ecological Island Trust, P.O. Box 476, Cambridge, New Zealand 
2Landcare Research, Private Bag 3127, Hamilton, New Zealand; BurnsB@landcareresearch.co.nz 
 

53. FROM OUTPUTS TO OUTCOMES: RECENT PROGRESS IN MEASURING AND MONITORING 
BIODIVERSITY IN NEW ZEALAND 
Daniel Rutledge1, W. Lee2, M. McGlone3, S. Walker2, T. Stephens4, E. Wright5, R. Price1 and K. 
Johnston6  

1Manaaki Whenua Landcare Research NZ Ltd, Private Bag 3127, Hamilton, New Zealand; 64-7-858-3727; 
rutledged@landcareresearch.co.nz 
2Manaaki Whenua Landcare Research NZ Ltd, Private Bag 1930, Dunedin, New Zealand 
3Manaaki Whenua Landcare Research NZ Ltd, PO Box 69, Lincoln, New Zealand 
4Department of Conservation, Private Bag 1930, Dunedin, New Zealand 
5Department of Conservation, Research, Development, and Improvement Division, Christchurch, New Zealand 
6Ministry for the Environment, PO Box 1345, Christchurch, New Zealand 
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POSTERS ON MANAGEMENT – CONTINUED 
 
54. STEM AND FRUIT BORING WEEVILS FOR BIOLOGICAL CONTROL OF MICONIA 

Eduardo Chacon1, T. Johnson2 and E. Rojas1 
1Escuela de Biología, Universidad de Costa Rica, San Pedro, San Jose, Costa Rica; 506-207-4367; earm23@lycos.com  
2Institute of Pacific Islands Forestry, Forest Service Pacific Southwest Research Station, USDA, P.O. Box 236, Volcano, 
Hawai‘i 96785 
 

55. PROSPECTS FOR REMEDIATION ALIEN INVADERS IN HAWAI‘I USING BIOLOGICAL CONTROL 
Aimé H. Bokonon-Ganta and R.H. Messing  
College of Tropical Agriculture and Human Resources, Department of Plant and Environmental Protection Sciences, 
University of Hawai‘i at Mānoa, 3050 Maile Way, Gilmore Hall 608, Honolulu, Hawai‘i 96822; 808-956-2428; 
aimehbg@hawaii.edu 

 
56. DEVELOPMENT AND EVALUATION OF EXCLUSION FENCE FOR MONGOOSE 

Go Ogura1, K. Yamashita1, T. Ichise2, M. Hamada1, Y. Iijima2, O. Ishibashi1, Y. Arakaki3, Y. 
Kishimoto3 and F. Yamada4  
1Laboratory of Subtropical Zoology, University of the Ryukyus, 1 Senbaru, Nishihara, Okinawa 903-0213, Japan; 81-98-
895- 87791; ogurago@agr.u-ryukyu.ac.jp  
2Kyushu Branch Office, Yachiyo Engineering Co., Ltd., 2-1-5 Arato, Chuo, Fukuoka 810-0062, Japan 
3Taishin Shokai Co., 3-10 Shuri-Sueyoshi, Naha, Okinawa 903-0801, Japan  
4Forestry and Forest Products Research Institute, 1 Matsunosato, Tsukuba, Ibaraki 305-8687, Japan 

 
57. USING AERIAL SURVEYS TO ASSESS ECOSYSTEM THREATS AND GUIDE CONTROL EFFORTS 

E. Columbe1, S. Newton2, Trae Menard2 and A. Kyono3 
1Kōke‘e Resources Conservation Program, P.O. Box 100, Kekaha, Hawai‘i. 96752 
2The Nature Conservancy, Kaua‘i Program, 284-A Hookipa Rd., Kapaa, Hawai‘i. 96746; 808-482-1836 
3Division of Forestry and Wildlife, 3060 Eiwa St., Rm. 306, Līhu‘e, Hawai‘i. 96766 

 
58. AIRBORNE DIGITAL IMAGE VEGETATION TRANSECT SAMPLING 

Pat Chavez1, J.D. Jacobi2, S. Ambagis2,3, D. Tucker1 and M. Velasco1 
1US Geological Survey, Southwest Geography Science Team , 2255 North Gemini Drive, Flagstaff AZ 86001; 928-556-
7221;  pchavez@usgs.gov 
2US Geological Survey, Pacific Island Ecosystems Research Center, PO Box 44, Hawai‘i National Park Hawai‘i 96718 
3 Hawai‘i Cooperative Studies Unit, Pacific Aquaculture and Coastal Resources Center, University of Hawai‘i at Hilo, Hilo 
Hawai‘i  96720. 

 
59. RESULTS AND RECOMMENDATIONS FROM TEN YEARS OF FERAL PIG (Sus scrofa) CONTROL BY THE 

‘ŌLA‘A KĪLAUEA PARTNERSHIP 

Don Yokoyama1, Jayson Panglao1, Benjamin Ikeda1, I. Cole2, L. Hadway2, T. Rubenstein1 and L. 
Katahira3 
1Pacific Cooperative Studies Unit, Hawai‘i Volcanoes National Park, P.O.Box 52, Hawai‘i National Park, Hawai‘i 96718; 
808-985-6093; Don_Yokoyama@contractor.nps.gov 
2 Division of Forestry and Wildlife, P.O. Box 4849, Hilo, Hawai‘i 96720-0849 
3 Hawai‘i Volcanoes National Park, P.O.Box 52, Hawai‘i National Park, Hawai‘i 96718 

 
60. MAPPING INVASIVE SPECIES USING FINE RESOLUTION SATELLITE IMAGERY IN MAKAHA VALLEY, 

O‘AHU 
Michele Harman1 and T. Miura2 
1Global Environmental Science, University of Hawai‘i at Mānoa, 1000 Pope Road, Honolulu, Hawai‘i 96822; 956-0908;  
mharman@hawaii.edu 
2Natural Resource and Environmental Management, University of Hawai‘i at Mānoa, 1910 East-West Road, Sherman Lab 
101,  Honolulu, Hawai‘i 96822 
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EXHIBITORS  

 
 
 

NOAA NORTHWESTERN HAWAIIAN ISLANDS  
CORAL REEF ECOSYSTEM RESERVE (E1) 

 
 

ENVIRONMENT HAWAII (E2) 
Environment Hawaii Newsletter 

 
 

USDA NATURAL RESOURCES CONSERVATION SERVICE (E3) 
Conservation Security Program 

 
 

NOAA / NOS / NCCCOS (E4) 
Scientific Publications 

 
 

NOAA RESTORATION CENTER (E5) 
 
 

DLNR FORESTRY AND WILDLIFE (E6) 
Kanaha Pond Wildlife Sanctuary and Management of Multi-faceted  

Restoration in a public wetland 
 
 

KOKEE RESOURCE CONSERVATION PROGRAM (E7) 
Na Pua O Kōke`e Book – “Field Guide to the Native Flowering Plants of NW Kauai” 

 
 

PACIFIC GPS, LLC (E8) 
Trimble GPS Equipment 
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MAP OF NI‘IHAU ROOM 312: POSTERS ANDEXHIBITORS 
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ABSTRACTS OF THE SYMPOSIA AND THE WORKSHOP 
 
SYMPOSIUM 1: ECOSYSTEM RESPONSES TO TYPHOONS IN THE PACIFIC: IMPACT OF THE 

2004 TYPHOON SUDAL ON YAP FOREST, MANGROVE AND SEAGRASS 
ECOSYSTEMS 

 
Typhoons are dominant disturbance processes in the Pacific. While many studies have examined effects of 
hurricanes on Neotropical ecosystems in the Atlantic, few studies have examined how typhoons affect 
Paleotropical Pacific Island ecosystems. In April 2004, Typhoon Sudal, a category 4 typhoon, passed over 
the islands of the state of Yap, Federated States of Micronesia. Four months following Typhoon Sudal in 
August 2004, an interdisciplinary scientific research team participated in a research pulse to quantify 
ecosystem responses to severe typhoons. A research pulse is a gathering of scientists and professionals 
from several disciplines converging on an area for a short period of time for both intensive field sampling 
and science discussions. This symposium will report on some of the scientific highlights and discoveries 
from this endeavor. The symposium will present information on vegetation, benthic invertebrate, avian, bat, 
soil, nekton, and human responses to the category 4 typhoon. The research results have applicability for 
islands of the Pacific; including Hawai‘i, where climate models suggest one of the consequences of global 
climate change is increasing typhoon severity. In addition, the symposium will highlight the process and 
products that arise from collaborative science efforts such as the research pulse concept. 
 
 
 
SYMPOSIUM 2: ENLIGHTENING CONSERVATION EFFORTS IN HAWAI‘I THROUGH 

PALEOECOLOGY 
 
Hawaiian ecosystems have experienced ecological change beyond what has been recorded historically. 
Studies of pollen, plant macrofossils, vertebrate subfossils, and other paleoecological records are 
increasingly available and can serve as important resources for a variety of conservation goals. Perceptions 
of climate change, management for ecological function, and community restoration can be profoundly 
enhanced by incorporating these developing studies into conservation efforts. This symposium will help 
evaluate which management questions can addressed by the paleoecological records; bird conservation 
efforts in light of the paleontological record; ecological restoration from deeper time perspectives; and 
paleoecology and restoration at Makauwahi Cave, Mahaulehpu, Kaua‘i. 
 
 
 
SYMPOSIUM 3:  NEW MODELS AND MAPS FOR MANAGEMENT AND RESTORATION 
 
Landscape analyses of native and alien vegetation communities, along with information on distribution and 
abundance of native and alien species and current land stewardship can aid in evaluating ongoing 
management and restoration actions and help directing future management and restoration to areas of 
greatest biological value. The Hawai‘i Gap Analysis Program (HI-GAP) is currently completing one of the 
most advanced and extensive land cover evaluations ever undertaken in Hawai‘i. The Symposium will 
present a review of the various sections of the program, including land stewardship, land cover, plant and 
bird distribution information, and aquatic and stream assessments. The symposium will end with a 
presentation on the final summary GAP analysis of these data. 
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SYMPOSIUM 4:  OFFSHORE ISLET RESTORATION IN THE U.S. PACIFIC 
 
The symposium will focus on restoration activities on offshore islets throughout the Pacific and will present 
results of collaborative efforts between government agencies, nonprofit organizations, the University of 
Hawai‘i, and local communities that have formed the Offshore Islet Restoration Committee (OIRC). This 
multi-agency group is dedicated to the conservation of the small offshore islets of the Pacific that safeguard 
remnant native species. Native plants and animals have found sanctuary from alien species like rats, cats 
and mongooses on the offshore islets of the Hawaiian Islands, the Marianas Islands and California. While 
eradication of alien species is a difficult task on the main islands, it is potentially more feasible on the 
smaller islets. OIRC has supported conservation efforts around Hawai‘i to restore these islets through rat 
eradication, invasive ant control, weed removal, native plant propagation and outplanting, and through 
education and outreach for local communities. The symposium covers historical conservation efforts on 
offshore islets in California, Hawai‘i and Guam, and a discussion of the “big picture” vision for resource 
managers and biologists. Additional presentations cover recent wildlife surveys, recoveries and discoveries 
occurring on offshore islets.  
 
 
 
SYMPOSIUM 5:  LOWLAND WET FOREST RESTORATION AND CONSERVATION 
 
On the rapidly eroding front line of ecosystem loss on several islands, Lowland wet forests (LWF) face not 
only the brunt of alien species invasions, but development threats as well. This symposium will present 
talks on the unique species assemblages of LWF and its biodiversity value to conservation in Hawai‘i, 
including the potential for future avian evolutionary change, native plant community restoration, and 
endangered species recovery. In addition, the symposium will review initial research on the dynamics and 
impacts of alien species interactions in LWF. Finally, the symposium will identify key pieces of remaining 
LWF in the archipelago, and review current conservation and research efforts in LWF sites. Agencies, 
researchers, and conservation organization representatives with mandates or interests in LWF species or 
ecosystems are encouraged to attend and to join the Lowland Wet Forest Working Group, currently being 
formed. 
 
 
 
WORKSHOP:  RARE PLANT RECOVERY PROCESS FROM A TO Z 
 
This workshop will highlight the methods for all stages of a successful rare plant recovery program. For 
most of Hawai‘i’s endangered plants achieving recovery requires going beyond habitat management to 
species management. Species level management includes management of threats at existing locations, as 
well as collection, propagation, outplanting, and maintenance and monitoring at reintroduction sites. We 
will discuss how to develop goals for a rare plant recovery project, and present draft protocols for each of 
the stages for discussion during the workshop. Following the workshop, we hope to develop final protocols 
for each stage of the process. The protocols will be made widely available, particularly to people requesting 
applications for Federal and State recovery permits and those applying for Federal and State funds to 
conduct rare plant recovery. 
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PRESENTERS AND ABSTRACTS 

 

FOR THE PLENARY, SYMPOSIA, SESSIONS AND POSTERS  
 
 
Alison Ainsworth1, R. Flint Hughes2, J. Boone Kauffman2 , Rhonda K. Loh3 and J. Tim Tunison3  
       SESSION 4 
1Oregon State University, 140 Nash Hall, Corvallis, Oregon 97331; 808-443-8580; alison.ainsworth@oregonstate.edu 
2Institute of Pacific Islands Forestry, U.S. Department of Agriculture, Forest Service, 23 E. Kāwili St. Hilo, Hawai‘i 96720 
3Division of Resource Management, Hawai’i Volcanoes National Park, National Park Service, P.O. Box 52, Hawai‘i 96718 
 
INTERACTIVE INFLUENCES OF FIRE AND INVASIVE SPECIES ON NATIVE PLANT COMMUNITY SUCCESSION. 
Wildland fires in combination with exotic species invasions are posing increasing threats to native 
ecosystems in Hawai‘i and throughout the tropics. The synergism of fire and invasive species may 
dramatically alter the successional trajectory of lowland Hawaiian mesic forests and rain forests. We 
examined the effects of three recent fires (2002-2003) on vegetation across an elevational/climatic gradient 
at Hawai‘i Volcanoes National Park. Species diversity increased with elevation and the proportion of native 
to exotic species was greater at higher elevations. Survivorship and establishment of woody species 
following fire may be inhibited by the herbaceous response to fire particularly in the invaded communities. 
The average herbaceous vegetation cover was significantly higher in the invaded mesic forest community 
(62%) than the native-dominated forest communities (3%) one year following fire. Rapid re-vegetation is 
largely owing to exotic sword fern (Nephrolepus multiflora) that accounts for 85% of the herbaceous 
vegetation cover in the invaded mesic forest community. In both these environments, greater than half of 
the dominant tree o‘hi’a (Meterosideros polymorpha) species survived fire by sprouting. However, few 
o‘hi’a seedlings were observed following fire in all communities which may influence the long term 
recovery of forest. For other native woody species, sprouting and recruiting from seed were lower in sword 
fern invaded mesic forests than non-invaded wet forest communities. The rapid regeneration and invasion 
of exotic species following fire may have long term negative implications for native plant species recovery. 
 
Samuel N.R. Aruch, Tina Lau and Wailana Moses        POSTER 14 
 
The Nature Conservancy, Moloka‘i Program, PO Box 220, Kualapu‘u, Hawai‘i 96757; 808-553-5236; saruch@tnc.org 
 
PASSIVE RESTORATION THROUGH ACTIVE MANAGEMENT; KIAWE REMOVAL AT MO‘OMOMI PRESERVE, 
MOLOKA‘I, HAWAI‘I. Located along the northwest coast of the island of Moloka‘i, The Nature 
Conservancy’s Mo‘omomi Preserve is a 921 acre parcel of windswept sand beaches and lithified sand 
dunes. Established in 1988 to protect “the most intact coastal sand dune ecosystem in the main Hawaiian 
islands” management activities have primarily focused on native coastal plant restoration and protection. 
Kiawe (Prosopis pallida) is threatening the native sand dune ecosystem at Mo‘omomi Preserve. This tree 
out competes native coastal plants for water, sun light, and space. By blocking natural wind currents and 
adding organic matter to a sandy substrate, kiawe forms dense monotypic stands and allows a previously 
harsh environment to become suitable for a variety of weed species. We remove kiawe stands and their 
associated weedy under story via mechanical and chemical methods, and then suppress opportunistic weed 
growth in these areas. These methods allow natural restoration of native coastal plant communities. Native 
plants establish themselves through an already present seed bank. Photo monitoring of kiawe removal areas 
shows drastic and impressive regeneration of native plants. Through kiawe removal, plants such as ‘aki ‘aki 
(Sporobolus virginicus), ‘ena ‘ena (Gnaphalium [Pseudognaphalium] sandwicensium var. molokaiense), 
and pōpolo (Solanum nelsonii) regenerate and survive in a salt sprayed and windswept environment that 
keeps their non-native competitors at bay. 
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Ane Bakutis                                                                                Best Student Poster Award Competition     POSTER 2 
 
Department of Botany, University of Hawai‘i at Mānoa, Honolulu, Hawai‘i 96822 (Current Address: P.O. Box 61642, Honolulu, 
Hawa`i‘i 96839); 808-216-9229; bakutis@hawaii.edu 
 
SEED DISPERSAL AND SEED BANK DYNAMICS IN HAWAIIAN MESIC FOREST COMMUNITIES. Hawaiian 
ecosystems are prone to invasion by alien plant species. I investigated seed dispersal and seed bank 
dynamics to examine the potential role seed ecology plays in allowing alien species to invade native forest. 
Annual seed rain was 21,928 seeds/m2 and the mean density of seedlings emerging from the seed bank 
averaged across four seasons was 101.9 seedings/m2. The alien species Clidemia hirta was the most 
abundant species in the seed rain (90%) and seed bank (99%). Excluding the dominance of Clidemia seed 
and seedling densities, alien species comprised 7.4 % of the seeds in the seed rain, but only 0.4 % in the 
seed bank. Native species comprised 2.3 % of seeds in the seed rain, and 0.5 % in the seed bank. Overall, 
the large densities of seed from Clidemia hirta emphasized the importance of bird-dispersal as an effective 
mode of plant invasion into distance vegetation. The small sized seeds, fleshy fruits, continuous fruiting 
phenology, bird-dispersal and persistent seed bank of Clidemia contributed to its dominance in this study. 
Conservationists, land and resource managers and others interested in protecting native forest need to pay 
strict attention to the dispersability of alien species and dynamics with dispersal vectors. Alien species with 
effective seed dissemination into distant vegetation should be of priority for control. 
 
Karen H. Beard and Nathania C. Tuttle       SESSION 8 
 
Department of Forest, Range and Wildlife Sciences, Utah State University, Logan, UT, 84322-5230; 435-797-8220; 
kbeard@cc.usu.edu 
 
DIRECT EFFECTS OF COQUI FROGS ON INVERTEBRATE COMMUNITIES IN HAWAI‘I. The introduced frog, the 
coqui (Eleutherodactylus coqui), is likely to reduce endemic Hawaiian invertebrate populations. To assess 
the extent of this impact, we compared coqui feeding preferences to invertebrate abundances in 11 sites on 
the Islands of Hawai‘i and Maui in the summer of 2004. For each location, we determined prey items in 22-
119 frog stomachs and invertebrate abundances in beating trap, black light, and leaf litter samples. We 
identified prey items in frog stomachs to scientific order and family, and identified invertebrates collected 
in environmental samples to the lowest taxonomic category possible. Non-native invertebrates were more 
abundant in coqui stomachs than in the environment indicating a preference for non-native species. Non-
native ants (order Hymenoptera family Formicidae) and amphipods (order Amphipoda) comprised 33.0% 
and 24.0%, respectively, of the total prey items consumed. However, there was little evidence that coquis 
were reducing important invertebrate pests. No mosquitoes (order Diptera family Culicidae) were found in 
stomachs, and centipedes (Chilopoda) and termites (Isoptera) each comprised < 1% of the total prey items. 
Arthropod orders containing native species that appear most vulnerable to coqui predation include Acarina 
(mites), Coleoptera (beetles), Collembola (springtails), and Diptera (flies). Dominant prey items in frog 
stomachs differed among study locations suggesting that frogs are opportunistic feeders and prey-switch to 
dominant prey items. Coqui management should focus on native-dominated forests because it is in these 
locations where coquis are most likely to consume native invertebrates.  
 
David Bender, David Burney, Steve Perlman, Cristina Salvador, Natalia Tangalin and Ken Wood     
        POSTER 39 
National Tropical Botanical Garden, Conservation Department, 3530 Papālina Road, Kalāheo, Hawai‘i 96741; 808-346-2471  
dbender@ntbg.org 
 
A STRATEGY FOR INTEGRATING GENE BANKING, RARE SPECIES RECOVERY, AND PLANT COMMUNITY 
RESTORATION AT THE NATIONAL TROPICAL BOTANICAL GARDEN. The Conservation Department of the 
National Tropical Botanical Garden (NTBG) is implementing a strategic conservation model that integrates 
gene banking, rare species recovery, and plant community restoration. The strategy is applied within the 
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NTBG system of Gardens and Preserves, and in cooperation with government and private landowners. This 
approach incorporates the expertise and facilities of the entire NTBG Conservation Department – field 
botanists who collect seeds and cuttings, nursery production specialists, plant record curators, and native 
plant restorationists. The NTBG program provides long term storage of banked seed, and endeavors to 
produce the highest quality planting material, from both genetic and horticultural perspectives, for 
restoration and re-introduction projects. Current NTBG restoration projects include active management of 
Limahuli Preserve, Lāwa‘i Valley, and Lāwa‘i Kai beach on Kaua‘i, and Ka‘ūpūlehu mauka on the Island 
of Hawai‘i. Plants and seeds are also distributed to Hawai‘i Division of Forestry and Wildlife and other 
institutions engaged in restoration and recovery projects. Species with fewer than 50 individuals left in the 
wild are significant beneficiaries of this strategy, because in many cases, actively managed re-introduction 
sites serve as the only safe harbors for these rarest of Hawaiian plants. More than 100 native species have 
been included in this strategy to date. Most of this crucial work is supported directly through the NTBG, 
and by grants from the U.S. Fish and Wildlife Service, Natural Resource Conservation Service, Hawai‘i 
Community Foundation, and other private donors. 
 
David Bender                                                                                                                              SYMPOSIUM 5 
 
National Tropical Botanical Garden, Conservation Department, 3530 Papālina Rd., Kalāheo, Hawai‘i 96741; 808-346-2471; 
dbender@ntbg.org 
 
LIMAHULI PRESERVE - CONSERVING REMNANTS AND RESTORING WHAT HAS BEEN LOST IN A LOWLAND 
WET FOREST. Limahuli Preserve is a 1000-acre nature preserve located on the North Shore of Kaua‘i that is 
owned and managed by the National Tropical Botanical Garden. Limahuli Valley is divided 
topographically into an upper and lower valley by Limahuli Falls. Differing current and historic impacts to 
each area have necessitated somewhat different management strategies for each area. Although extensively 
cultivated for nearly 1000 years, and now largely dominated by non-native plant species, the Lower Valley 
of Limahuli contains significant remnant patches of native forest throughout. The Lower Valley is the 
proving ground for a broad spectrum of native forest restoration approaches, ranging from improvement of 
existing stands of remnant native forest through competitive release, to complete reforestation of areas 
formerly dominated by alien vegetation through manual clearing and planting of nursery-grown plants. 
Over 10 acres of such restoration areas are currently being maintained. The Upper Valley of Limahuli sits 
perched above an 800 foot Limahuli Falls, and was not impacted by Hawaiian agricultural practices. This 
ecosystem remained nearly pristine until 1982 when the first of 2 hurricanes battered the ‘ōhi‘a forest, 
opening it up to significant invasion by Clidemia hirta and other alien plant species. The Upper Valley is an 
important refuge area for 15 federally listed plant species, and the endangered Newell’s Shearwater. In 
1997, a program of active management was initiated that integrates alien plant control, feral animal 
reduction, and augmentation of rare plant species. Fencing this area and removing feral pigs is an important 
objective which has now received funding from the U.S. Fish and Wildlife Service. This fence will enclose 
approximately 400 acres of native lowland wet forest of great conservation value. 
 
David M. Benitez1 and Rhonda Loh2       SESSION 4 
 
1Pacific Cooperative Studies Unit, University of Hawai‘i, PO Box 52, Hawai‘i Volcanoes National Park, 96718; 808-985-6097; 
david_benitez@contractor.nps.gov 
2Division of Resources Management, Hawai‘i Volcanoes National Park, National Park Service, PO Box 52, Hawai‘i 96718. 
 
MONITORING INVASIVE WEEDS AT HAWAI‘I VOLCANOES NATIONAL PARK. Botanical surveys documenting 
the distribution of invasive alien plants allow managers to evaluate and adjust existing alien plant control 
programs. Between 2000 and 2004, 67,500 hectares were surveyed in Hawai‘i Volcanoes National Park 
and adjacent lands. Initial surveys focused on 282 kilometers of major traffic corridors to detect invasive 
species. Additional surveys were conducted by foot and helicopter along 79 kilometers of transects 
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spanning plant communities from sea level to 2,500 meters elevation, to detect changes in distribution and 
abundance of naturalized populations. A list of alien species was compiled and search areas were identified 
using previous control and survey data dating to 1942. One-hundred alien plant species were mapped in the 
survey area. Fourteen species were new to Hawai‘i Volcanoes National Park, including Australian tree fern 
(Sphaeropteris cooperi) and  clidemia (Clidemia hirta), both extremely disruptive species. Many species 
expanded their ranges, including firetree (Morella faya) and Christmas berry (Schinus terebinthifolius), 
among the park’s most noxious weeds. Several alien species including ironwood (Casuarina equisetifolia) 
and paperbark (Melaleuca quinquenervia), formerly documented within Hawai‘i Volcanoes National Park, 
could not be relocated and appear to be extirpated. Based on these findings, managers have expanded 
control efforts to include eradication of 14 additional species, and containment for 6 widespread weed 
species in areas previously unmanaged. Further monitoring is required for several species to develop 
control strategies. The changing occurrence and distribution of alien species underscores the need for 
continued long-term monitoring of alien plants in order to maintain an effective alien plan control program.  
 
Joanne L. Birch1 and Clifford W. Morden2                               Best Student Poster Award Competition   POSTER 37 
 
1St. John Plant Sciences Laboratory, Botany Department, University of Hawai‘i at Mānoa, 3190 Maile Way, Honolulu, Hawai‘i   
  96822; 808-351-7543; 808-956-3928; jbirch@hawaii.edu 
2St. John Plant Sciences Laboratory, Botany Department and Center for Conservation Research and Training, University of  
 Hawai‘i at Mānoa, 3190 Maile Way, Honolulu, Hawai‘i 96822 
 
THE HAWAIIAN PLANT DNA LIBRARY: CONSERVATION AND MANAGEMENT APPLICATIONS. The Hawaiian 
flora represents a model system for the study of evolution, ecology, and conservation. Approximately 90% 
of the angiosperm and 77% of the pteridophyte floras are endemic, the result of in situ speciation following 
dispersal from remote continental sources. Research over the past 13 years has included the collection of 
plant material for development of the Hawaiian Plant DNA Library (HPDL), documenting and conserving 
the taxonomic and genetic diversity of the Hawaiian flora. This library now holds nearly 5000 accessions 
representing endemic and indigenous species of angiosperms and ferns many of which are rare and 
endangered. Current accessions include taxa and populations from all of the main Hawaiian Islands 
representing all major vegetation types within the flora. HPDL accessions have been utilized for 
phylogenetic and genetic research to gain a better understanding of the role of speciation within the 
Hawaiian flora and to elucidate the evolutionary relationships of Hawaiian taxa. Quantification of genetic 
diversity within populations of rare and endangered Hawaiian species, utilizing HPDL accessions, has been 
instrumental in the development of management plans that conserve both genetic and taxonomic diversity. 
Accessions within the DNA library are available for use by all researchers interested in such studies.    
 
Gustav Bodner                                                                                        Best Student Poster Award Competition     POSTER 18 
 
Edmondson Hall 152, Zoology Department, University of Hawai‘i at Mānoa, Honolulu Hawai‘i 96822; 808-223-3830; 
gbodner@hotmail.com 
 
AVIAN POX AT HIGH-ELEVATION MAUNA KEA. Signs of lethal avian pox (Poxvirus avium) were found at four 
sites on Mauna Kea from 1585m-1890m altitude, during mist-netting at Hakalau Forest National Wildlife 
Refuge in 2004. During initial capture at the highest site, 4.20% (n=1,070) of endemic birds showed active 
pox-like lesions, such as swollen toes, scabby oozing sores on feet with missing digits, or large tubercles on 
the feet, legs, or bill. Ōma‘o (Myadestes obscurus) had a prevalence of 15.38% (n=26), and the endangered 
Hawai’i creeper (Oreomystis mana) 7.32% (n=41). Mortality rates are unknown but may be high, 
especially for ōma‘o which are rarely found with healed lesions. A possible effect of temperature on 
disease dynamics was shown by higher prevalence at lower sites (1,585 meters and 1,646 meters) than 
upper sites (1,76 meters and 1,890 meters). Moderate global warming may eliminate existing mosquito-free 
habitat within 60 years and lead to the extinction of endemic birds, unless rapid reforestation occurs above 
the refuge. Two such restoration projects have been initiated or planned on lands administered by the 
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Department of Hawaiian Homelands, and may provide educational, economic, and cultural benefits, as well 
as saving one of the three remaining large communities of Hawaiian forest birds. 
 
Aimé H. Bokonon-Ganta and Russell H. Messing        POSTER 55 
 
College of Tropical Agriculture and Human Resources, Department of Plant and Environmental Protection Sciences, University 
of Hawai‘i at Mānoa, 3050 Maile Way, Gilmore Hall 608, Honolulu, Hawai‘i 96822; 808-956-2428; aimehbg@hawaii.edu 
 
PROSPECTS FOR REMEDIATION ALIEN INVADERS IN HAWAI‘I USING BIOLOGICAL CONTROL. Classical 
biocontrol is a powerful tool to fight invasive pests. Hawai‘i has a rich tradition in the practice of classical 
biocontrol, with several successful biocontrol projects of insect pests and weeds. However, in recent years, 
an important slowdown has been observed in the State due to concerns on the safety of non-target species. 
Stringent quarantine testing and lengthy bureaucracy add untold time and expense, decreasing the 
benefit/cost ratio of many biocontrol projects. In addition, quality quarantine space for research is 
insufficient and there is a general poor perception of the practice of biocontrol by the lay public, due to 
errors of unaware researchers 50 years ago. Because both the theory and practice of biological control are 
based on natural laws of balance between pests and their natural enemies, conservationists are increasingly 
recognizing the method as the safest, and most cost effective to fight invasive species in natural habitats 
where chemical pesticides are not a viable option. Recent studies have confirmed the excellent safety 
record of well-planned natural enemy importations programs, to wipe off the cloud of suspicion from 
mishaps of indiscriminate introductions in the past. These efforts need to be supported by increased 
financial support, the implementation of quality quarantine facilities and the reduction of the delays in the 
regulatory framework and process. Finally, the information and education of the lay public about the 
advantages of biological control is needed to help on a better integration of biocontrol in IPM programs for 
an effective and sustainable pests control and conservation of Hawaiian ecosystems. 
 
Robert Bourke       SESSION 7 
 
Oceanit, 1001 Bishop Street, Honolulu, Hawai‘i 96813; 808-531-3017; rbourke@oceanit.com 
 
ENVIRONMENTAL RESTORATION IN THE ALA WAI WATERSHED. Beginning in the early 1980’s, there has 
been a movement in urban areas, to unearth or “daylight” streams buried for decades in storm drains or 
concrete culverts, and restore them to “natural” reconstructed creek beds. The primary goal of these 
projects was to reduce maintenance costs and improve recreational opportunities and aesthetics. The often 
unanticipated byproducts of these restorations have been the return of native and improved water quality in 
these stream segments. From about 1920 until 1982, stream channel “improvements” in the Ala Wai 
watershed consisted of channelizing almost six miles of stream. Scientific reports, done in the late 1970’s, 
showed the devastating impact these so-called improvements had on native flora and fauna. Recent flood 
events have shown that existing flood controls are not adequate to control runoff from severe flood events. 
With the U.S. Army Corps of Engineer’s (USACE) change in focus towards restoration projects, they have 
become the world’s largest environmental engineering company. Oceanit, working under the direction of 
the USACE, has been developing stream restoration plans for the Makiki, Mānoa, and Pālolo stream 
channels since 2003. The objective of the project is to design changes to the stream and riparian systems 
that will promote the recovery of native fauna in the streams and support the spawning migrations by 
providing them with access between the upper watershed areas and the ocean. To achieve this goal, a 
watershed survey was conducted and conceptual plans developed to restore the functional stream 
ecosystem. 
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John R. Burger1, Jayme L. Patrick2 and Brenda J. Zaun3       POSTER 20 

 
1U.S. Navy, Pacific Missile Range Facility, Barking Sands, P.O. Box 128, Kekaha, Hawai‘i 96752; 808-335-4632; 
John.Burger1@navy.mil  
2Animal and Plant Health Inspection Service, Wildlife Services, U.S.D.A, 3901 Mokulele Loop, Box 20, Līhu‘e, Hawai‘i 96766 
 808-828-0539; jpatrick@aphis.usda.gov 
3U.S. Fish and Wildlife Service, Kaua‘i National Refuge Complex, P.O. Box 1128, Kīlauea, Hawai‘i 96754 
 
THE ALBATROSS EGG SWAP: A TRIPLE-AGENCY EFFORT. (John Burger) The U.S. Navy (USN) requires 
installations with aircraft activity to maintain an aggressive Bird Air Strike Hazard (BASH) program, 
attempting to eliminate the potential for a collision between birds and aircraft. Organizational re-alignment 
within the USN impacted the historic practice of Laysan albatross management at the Pacific Missile Range 
Facility (PMRF), requiring an inter-agency approach to develop an alternative solution. Because funds 
were not identified for the BASH program, a potentially unacceptable scenario was developing: destruction 
of ready-to-hatch eggs or newly hatched chicks. Previously, eggs had been destroyed in accordance with a 
U.S. Fish and Wildlife Services’ Federal Migratory Bird Depredation Permit, early in the nesting season 
(November/December), and the adults relocated to the Kīlauea Point National Wildlife Refuge (KPNWR) 
in an effort to discourage nesting, and eliminate the fledging of young birds from PMRF. Once word made 
its way to senior officials that the absence of funding would create a chick mortality situation, reserved 
funds were released to address the issue in a positive manner via a proactive three-agency collaborative 
solution. (Jayme Patrick)  This late-January funding required an expedited and coordinated effort within the 
PMRF Command, the Wildlife Services component of the U.S. Department of Agriculture’s Animal and 
Plant Health Inspection Service, and the U.S. Fish and Wildlife Service (both here in Hawai‘i, and the 
Portland, OR office of U.S. Fish and Wildlife Service issuing PMRF’s Depredation Permit), to safely 
collect and transport ready-to-hatch eggs, newly-hatched chicks, and adults from PMRF to KPNWR, on the 
opposite side of Kaua‘i, and then place the eggs and chicks with surrogate parents. It was an exhausting 
two weeks for the field personnel, but the outcome was successful beyond our expectations. 
 
David A. Burney                                                                                                                         SYMPOSIUM 2 
 
National Tropical Botanical Garden, 3530 Papālina Rd., Kalāheo, Hawai‘i 96741; 808-332-7324; dburney@ntbg.org 
 
ECOLOGICAL RESTORATION FROM DEEPER TIME PERSPECTIVES. Insights afforded by historical documents, 
oral traditions, archaeobotanical studies, and the Holocene fossil record should not be ignored in planning 
ecological restorations in Hawai‘i. This approach has served to inform the planning and implementation of 
ecological restorations of the National Tropical Botanical Garden and collaborating private landowners and 
government agencies. Evidence from fossil seeds, pollen, bird bones, diatoms, invertebrate shells, charcoal, 
archaeological materials, and oral traditions have facilitated realistic goals for restoration projects nearby. 
The fossil plant record shows clearly that many now-rare taxa were once more widespread in the islands, 
suggesting that coastal and lowland restoration projects can support higher plant diversity than previously 
envisioned. Evidence from an array of 14 paleoecological sites situated throughout Kaua‘i in a wide range 
of habitats has been employed in a similar number of restoration projects around the island, drawing from 
historical, traditional, archaeological, and paleontological sources. In the course of this work, a more 
detailed view of prehistoric ecological dynamics has emerged that contradicts some earlier notions and 
confirms others. Hawaiian biota in fact evolved with some mesoherbivory, provided by large, mostly 
flightless, ducks and geese. Nesting colonies of seabirds before humans would have transferred marine 
nutrients to the land at a much higher rate than in historical times. Fire was rare on the older islands, but 
fires did occur at times before humans in nearly all habitats sampled with microscopic charcoal particle 
analysis. Unlike today, extinction rates were extremely low before human arrival. 
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1Makauwahi Cave Reserve, P.O. Box 1277, Kalāheo, Hawai‘i 96741 
2National Tropical Botanical Garden, 3530 Papālina Rd., Kalāheo, Hawai‘i 96741; 808-332-7324; dburney@ntbg.org 
 
PALEOECOLOGY AND RESTORATION AT MAKAUWAHI CAVE, MĀHĀ‘ULEPŪ, KAUA‘I. Work began in the 
eolianite sinkhole and cave system in the Māhā‘ulepū/Pā‘ā area of Kaua‘i’s  south shore in 1992 with a 
program of sediment coring. This was followed in 1997 with the excavation, over the next four years, of 
sediments from three large subphreatic pits totaling more than 200 m3. This material was fine-screened 
with the help of >300 volunteers, yielding thousands of fossil bird bones, invertebrate shells, seeds, artifacts 
and other evidence for environments over the last ten millennia. This work provided the basis not only for 
theoretical reconstructions of past environments, but also for plans for ecological restoration on the 
surrounding property. Six management strategies are being applied to a total of 15 acres comprising the 
Makauwahi Cave Reserve, a joint project of researchers, community volunteers, and Grove Farm 
Company. Work has proceeded through four phases:  1) historical research and restoration planning; 2) 
small-scale test plantings in each management unit; 3) full-scale landscape conversion through the gradual 
replacement of exotics with hardy natives; and 4) planting and maintenance of rarer endemic species in 
microhabitats created by the establishment or enhancement of native-dominated plant communities. The 
unique configuration of the site, with a richly fossiliferous cave system as the centerpiece for surrounding 
ecological and cultural restorations, has provided thousands of school children, college students, local 
visitors, and tourists with an unparalleled educational experience that links past evidence to aspirations for 
a better future for the State’s environments. 
 
David Wallace1, Bruce R. Burns2 and Jillana Robertson1        POSTER 52 
 
1Maungatautari Ecological Island Trust, P.O. Box 476, Cambridge, New Zealand 
2Landcare Research, Private Bag 3127, Hamilton, New Zealand; BurnsB@landcareresearch.co.nz 
 
MAUNGATAUTARI: SCALING UP RESTORATION APPROACHES TO RECOVER A LOST ECOSYSTEM. Despite 
protection, the biodiversity of New Zealand forests is gradually declining through the persistent pressure of 
introduced pests. Over time, local communities note evidence for this degradation in the ongoing decline 
and/or local extinction of wildlife species, and attribute lower values to reserves as a result. At 
Maungatautari, we are attempting to reverse this degradation by scaling-up and adapting restoration 
approaches that are still recent advances in smaller areas, to this strategically located but previously 
neglected 3400 ha old-growth forest reserve. These approaches are: (a) construction of a pest-proof fence to 
prevent reinvasion; (b) eradication of a suite of introduced mammals inside the fence; (c) translocation and 
re-establishment of lost wildlife; and (d) deep-rooted involvement of the local community in the 
restoration. None of these approaches has been applied at this scale before in New Zealand, or to a forest so 
accessible to people. Currently we have achieved pest eradication over pilot areas totalling 100 ha, and 
have fenced almost half the 47 km perimeter fence. Plans are also well advanced to re-establish kiwi at the 
reserve this year. As a result of renewed interest in the reserve, 10 uncommon species have been either 
rediscovered or newly discovered, increasing the perceived value of the reserve. The conservation gains so 
far are, however, modest compared to the huge swell of public interest and enthusiasm generated for the 
project. This project’s success is an important step in applying intensive restoration to increasingly large 
areas, and in restoring links between biodiversity and people. 
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1Escuela de Biología, Universidad de Costa Rica, San Pedro, San Jose, Costa Rica; 506-207-4367; earm23@lycos.com  
2Institute of Pacific Islands Forestry, Forest Service Pacific Southwest Research Station, U.S. Department of Agriculture, P.O. 
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STEM AND FRUIT BORING WEEVILS FOR BIOLOGICAL CONTROL OF MICONIA. An invasive tree that threatens 
native forests in Hawai‘i and other Pacific islands, Miconia calvescens is uncommon and discontinuously 
distributed in its native range. Our search for natural enemies of Miconia in Costa Rica has discovered 
several insects with potential for biological control, including two promising weevil species. Anthonomus 
monostigma is known from Panama, Costa Rica, Honduras and Mexico, and previously associated only 
with Miconia nervosa at La Selva, Costa Rica. Females deposit eggs in immature fruits of M. calvescens 
and a single larva completes development within each fruit. A high proportion of infested fruits drop before 
they are fully mature. Cryptorhynchus melastomae is distributed from Guatemala to Panama. Our 
collections on M. calvescens represent the first definitive host records for this insect. Adults feed on buds, 
young leaves, and petioles and veins of mature leaves. The female chews a hole in a stem and deposits a 
single egg, and the larva bores the stem producing considerable damage. Pupation occurs within the stem. 
In laboratory rearing, egg, larval and pupal stages last approximately 10, 130 and 20 days, respectively. 
Because A. monostigma and C. melastomae have been collected far from populations of M. calvescens, 
both probably utilize other hosts in addition to our targeted weed. However, it appears likely that these 
weevils are restricted to melastomes, which would be a satisfactory level of host specificity in Hawai‘i. We 
will evaluate both species for eventual export to Hawai‘i for quarantine testing. 
 
Pat Chavez1, James D. Jacobi2, Stephen Ambagis2,3, David Tucker1 and Miguel Velasco1       POSTER 58 
 
1U.S. Geological Survey, Southwest Geography Science Team , 2255 North Gemini Drive, Flagstaff AZ 86001; 928-556-7221;  
 pchavez@usgs.gov 
2U.S. Geological Survey, Pacific Islands Ecosystem Research Center, PO Box 44, Hawai‘i National Park Hawai‘i 96718 
3Hawai‘i Cooperative Studies Unit, Pacific Aquaculture and Coastal Resources Center, University of Hawai‘i at Hilo, Hilo 
 Hawai‘i 96720 
 
AIRBORNE DIGITAL IMAGE VEGETATION TRANSECT SAMPLING. Collection of data on the distribution and 
cover of vegetation of an area is an important component of resource management and monitoring 
programs to characterize the distribution and abundance of plant species and communities. In this project 
we investigated the feasibility and effectiveness of supplementing ground-based vegetation sampling with 
very high-resolution multi-spectral images collected using a digital camera mounted beneath a helicopter. 
We tested the effectiveness (location accuracy, sampling accuracy, as well as cost) of this method to 
sample plant species and communities as compared to similar efforts conducted along transects on the 
ground in Hawai‘i Volcanoes National Park on the Big Island, Haleakalā National Park on Maui, and the 
Kamakou Preserve on the island of Moloka‘i. This approach was also used to investigate mapping the 
distribution and vegetation succession characteristics of landslides in the Hanalei Valley watershed on the 
island of Kaua‘i. Preliminary results indicate that digital images with pixel size/resolution ranging from 10 
to 30 cm can be used to accurately identify individual plants by species, and that structural and cover 
parameters can be measured and used for site comparison or change detection at repeat-sampling plots. The 
methodology developed from this study is particularly applicable to sampling vegetation in areas that are 
very remote or difficult to access by foot. However, the technique may also prove to be an efficient means 
to regularly collect vegetation data at sample points or along belt transects to detect change in or monitor 
the distribution, abundance, phenology, and community composition of both native and alien plant species. 
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DISPERSAL FAILURE CONTRIBUTES TO SEED PREDATION IN A HAWAIIAN DRY FOREST. Dry forests are 
among the most diverse, yet threatened, communities in the Hawaiian Islands. A troubling phenomenon 
that affects both the persistence and restoration of these communities is the lack of natural reproduction of 
native tree species. Seed dispersal failure and seed predation are two factors that may contribute to this lack 
of tree recruitment. Dispersal failure of fleshy-fruited species can result in both seeds and intact fruits 
falling directly under parent trees. We tested the effects that seed location, both under and away from 
parent trees, and presence or absence of pulp, have on levels of predation for four native (Diospyros 
sandwicensis, Pleomele auwahiensis, Reynoldsia sandwicensis, Santalum ellipticum) and one alien 
(Bocconia frutescens) dry forest trees in the Kanaio Natural Area Reserve, Maui. For three natives (D. 
sandwicensis, P. auwahiensis, S. ellipticum), significantly more seeds were removed under parent trees 
than in exposed sites away from trees. For the one alien (B. frutescens) and two native trees (D. 
sandwicensis, P. auwahiensis) that were evaluated, significantly more seeds inside intact fruits were 
removed than were cleaned seeds. These results suggest that dispersal failure will lead to greater predation 
levels for seeds that remain under parent trees or that remain inside fruits. Manual removal of pulp from dry 
forest seeds and seed scattering away from parent trees may therefore serve to simulate a natural dispersal 
event that could aid in the restoration of these degraded ecosystems.  
 
David M. Cole      POSTER 38 
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SYNTHESIZING ECOLOGICAL GENETICS WITH THE RESTORATION OF NATIVE HAWAIIAN PLANT 
COMMUNITIES USING MOLECULAR MARKERS. Ideally, efforts to restore native plant species to a given area 
should begin by considering molecular genetic diversity in both source and recipient populations to ensure 
long-term survival and the maintenance of the evolutionary processes for which Hawaiian ecosystems are 
famous. It is believed that many Hawaiian plant species partition genetic variation throughout their entire 
range (dependant upon factors of reproductive biology); when investigated on a case-by-case basis this 
information would have important implications for management and would provide valuable insight 
directing reintroduction efforts. Various strategies commonly used for choosing plant materials for 
restoration projects in the Hawaiian Islands are reviewed, as are some likely genetic repercussions (in view 
of the degree of disturbance) in the populations to be restored. A balance needs to be found in safeguarding 
against both inbreeding and outbreeding depression in the populations we assemble in situ, and examples 
are given where molecular techniques provided an informed course of action. Prior molecular analysis in 
identifying genotypic diversity and relatedness is often necessary given the limited population sizes of 
many of the species targeted for restoration here in Hawai´i. For those plants not falling in the category of 
‘critically endangered’, restoration might be better off focusing on preserving the flexible variation system 
underlying the various locally adapted types, and not necessarily each and every specific type itself. The 
current limitations of using molecular marker technologies will also be discussed. 
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Tara L. Teel1, Ashley A. Dayer1, Paul Conry2 and Jolie Wanger2           PLENARY 
 
1Human Dimensions in Natural Resources Unit, Colorado State University, Fort Collins, Colorado  
2Hawai‘i Department of Land and Natural Resources, Division of Forestry and Wildlife; 1151 Punchbowl Street, Honolulu, 
Hawai‘i 96813; 808-587-0166; Paul.J.Conry@hawaii.gov 
 
RESULTS FROM THE RESEARCH PROJECT ENTITLED “WILDLIFE VALUES IN THE WEST 2004.”  The Hawai‘i 
Division of Forestry and Wildlife and the Hawai‘i Division of Aquatic Resources, in cooperation with 
Colorado State University and the Western Association of Fish and Wildlife Agencies, conducted a study 
in 2004 entitled “Wildlife Values in the West” to examine public perceptions of issues concerning the 
management of fish and wildlife in Hawai‘i and throughout the western region. The questions covered such 
topics as biodiversity, invasive species, endangered species, and economic concerns. Results indicate 
strong support for conservation of non-game wildlife and their habitat in Hawai‘i. Approximately 71% of 
residents surveyed felt it was important to take steps to prevent the extinction of endangered species. While 
68% felt it was at least somewhat important to take whatever steps are necessary to eliminate game animals 
from areas where they threaten endangered species. Regarding invasive species, 95% felt it was acceptable 
to develop regulations prohibiting the sale of plants that have the potential to become weeds in natural areas 
of Hawai‘i?  While 93% felt it was acceptable to increase funding for removal of invasive species that are 
just starting to spread and try to eliminate them from the State?  Results from this survey will help to focus 
outreach efforts for Department of Land and Natural Resources and are expected to assist managers with 
decision making based on public support for management actions.  
 
Nicole Cormier1, Katherine C. Ewel1 and Amanda W.J. Demopoulos2                                    SYMPOSIUM 1 
 

1U.S. Department of Agriculture, Forest Service, Pacific Southwest Research Station, Institute of Pacific Islands Forestry, 60 
Nowelo Street, Hilo, Hawai‘i 96720; 808-522-8230; ncormier@fs.fed.us 
2Scripps Institution of Oceanography, University of California at San Diego, Integrative Oceanography Division, 9500 Gilman  
 Drive 0218, La Jolla, California 92093-0218 
 
TYPHOON IMPACTS ON MANGROVE SOIL CONDITIONS AND BENTHIC COMMUNITY COMPOSITION. Soil 
redox potential was measured in intact forests and in gaps at seven sites in mangrove forests in Yap, 
Federated States of Micronesia, to determine whether damage done by Typhoon Sudal was sufficient to 
alter the soil environment and thereby engender a new pattern of post-storm vegetation succession. Soils in 
the newly formed gaps did not have significantly lower redox potentials than in the nearby intact forest 
(p>0.05). Nor were redox potentials at these sites substantially different from those measured in mangrove 
forests in Kosrae, Federated States of Micronesia. Benthic community densities in 6 disturbed mangrove 
forests were lower than in non-disturbed mangrove sediments on other Pacific Islands and ranged from 
10,000 to 30,000 individuals m-2. Species richness was lower, and some of the infauna were opportunistic 
species typically found in heavily disturbed habitats. As coastal areas develop and alternative land uses 
threaten to replace these forests, it is important to determine whether a mangrove forest is able to retain its 
essential structure and function after storm- or tide-related disturbance in order to continue to protect the 
shoreline. These data suggest that the soils in these mangrove forests have not been affected significantly 
by the impact of the typhoon and are likely to retain their characteristic plant species composition and 
functional attributes. Follow-up sampling will determine whether opportunists continue to dominate 
infaunal assemblages, or if there are successional patterns in the infaunal benthos.  
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Vince Costello, Matthew Keir, Joby Rohrer, H. Kapua Kawelo and Leilani Durand         SESSION 1 
 
Army Natural Resources, Pacific Cooperative Studies Unit, 3190 Maile Way, Honolulu, Hawai‘i 96822; 808-656-7641; 
costellv@schofield.army.mil 
 
ARMY STABILIZATION EFFORTS FOR ACHATINELLA MUSTELINA IN THE WAI‘ANAE MOUNTAINS. A kahuli tree 
snail (Achatinella mustelina) stabilization plan was developed by the Mākua Implementation Team using 
results from genetic studies conducted by Dr. Michael Hadfield and Dr. Brenden Holland of the University 
of Hawai‘i. Genetic studies identified six genetically distinct populations of A. mustelina called 
evolutionarily significant units (ESUs). These ESUs encompass the complete geographical and genetic 
range of the species. Management is underway at eight sites, one selected site for each of four ESUs and 
two selected sites within the two largest ESUs. These eight sites are located across the Wai‘anaes on lands 
managed by the Army, the State of Hawai‘i, the Nature Conservancy and the Board of Water Supply. All of 
these sites will be protected within an ungulate free fence unit and weed control will be conducted. In 
addition, Natural Resource staff conduct annual surveys, population estimates and ground searches to 
determine the distribution of A. mustelina at each site and assess threats. Distribution information will be 
used to design rat-baiting grids, determine if predator exclosures are feasible and plan ungulate fences. The 
stage of management at each of the eight sites varies based on management opportunities and challenges. 
An overview of on going management for each of the eight A. mustelina sites being managed will be 
presented. 
 
Laura M. Crago1, Christopher F. Puttock2 and Shelley A. James1       POSTER 23 
 
1Herbarium Pacificum (BISH), Department of Natural Sciences, Bishop Museum, 1525 Bernice Street, Honolulu, Hawai‘i  
 96817; 808-847-8217; lcrago@bishopmuseum.org 
2Hawai‘i Conservation Alliance, Center for Conservation Research and Training, 3050 Maile Way, Gilmore 408, University of  
 Hawai‘i at Mānoa, Honolulu, Hawai‘i  96822 
 
RIPARIAN PLANT RESTORATION: A MANAGEMENT TOOL FOR HABITAT RESTORATION IN HAWAI‘I. The 
Bishop Museum has created an interactive key for riparian restoration with native Hawaiian and Polynesian 
introduced plants. This computer tool is designed to assist managers of riparian restoration projects in 
selecting native plants appropriate for their project outplanting sites in the Hawaiian Islands. It compiles 
information from current restoration projects and comprehensive literature research, with guidance from 
engineers, hydrologists, botanists, soil scientists, and conservation biologists. Version 2.0, released in May 
2005, incorporates 103 native and Polynesian introduced plants. The Riparian Plant Restoration Database 
has been funded by the Hawai‘i Department of Health Clean Water Branch Polluted Runoff Program, the 
Group 70 Foundation Fund, the Natural Resources Conservation Service, and the Bishop Museum.  
 
Kimber DeVerse, Raychelle Daniel and Sonia Stephens       POSTER 25 
 
Pacific Cooperative Studies Unit, 3190 Maile Way, St. John 410, Honolulu, Hawai‘i 96822; 808-329-6881; 
Kimber_Deverse@contractor.nps.gov 
 
OUTSTANDING NATIONAL RESOURCE WATERS IN NATIONAL PARKS OF HAWAI‘I AND THE PACIFIC 
TERRITORIES. The National Park Service (NPS) Inventory and Monitoring Program’s (J&M) Pacific Island 
Network of 11 parks (PACN) is developing a monitoring plan to assess status and trends of park 
freshwater, marine, and groundwater resources. The NPS water quality monitoring program will enhance 
scientific understanding of Network water resources and better inform resource management decisions. 
Partnering with local stakeholders will complement existing monitoring programs and amplify the value of 
monitoring results. PACN parks contain numerous unique and pristine water bodies that are worthy of 
designation as Outstanding National Resource Waters (ONRW). The U.S. Environmental Protection 
Agency encourages states to consider legislative designation of water bodies as ONRW and the State, 
Territories, and Commonwealth where parks are located have yet to initiate this task. Local governments 
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recognize the value of high quality streams and coral reefs, and their stewardship of these assets can be 
strengthened through ONRW designation. Development of the NPS long-term monitoring program 
provides an opportunity to evaluate potential ONRW in the region. We are collecting and summarizing data 
that can be used to identify and justify potential ONRW candidates within Pacific Island parks. Designating 
ONRW provides intrinsic and economic value to the states and territories through benefits to aquatic biota, 
threatened and endangered species’ habitat, and valued tourism resources such as coral reefs. 
 
Michael L. Donoho and Lisa Hadway         SESSION 6 
 
Hawai‘i Division of Forestry and Wildlife, Department of Land and Natural Resources, 19 East Kāwili Street, Hilo, Hawai‘i 
96720; 808-937-2501; mdonoho@dofawha.org 
 
RESTORATION OF AN AHUPUA‘A: THE RE-ESTABLISHMENT OF A NATIVE DRY FOREST AND INTERGRATING 
TRADITIONAL LAND MANAGEMENT CONCEPTS AT PU‘U WA‘AWA‘A, ISLAND OF HAWAI‘I. In 1913, botanist 
and explorer Joseph Rock heralded Pu‘u Wa‘awa‘a as "...the richest floral section of any in the whole 
Territory." Since then the forest that once characterized the ahupua‘a has been significantly altered. 
However, in spite of degradation through cattle production, illegal timber harvesting, and wildfires, 
remnants of this botanical wonderland still exist. According to biologist Jon Giffin (2003), at least 182 
native vascular plant species representing 69 families are known to exist in Pu‘u Wa‘awa‘a, with several 
species occurring nowhere else. Since the conclusion of the last ranch lease in 2000, the State of Hawai‘i 
and its cooperators have committed themselves to the ahupua‘a concept of sustainable land management to 
restore and manage those remnants of native dry forest. Conservation efforts are integrated with heritage 
activities in ways that support restoration of the ahupua‘a from mauka (uplands) to makai (coastal extent). 
For instance, cattle grazing continues not as a livestock operation, but as a means to reduce wildfire threat 
due to the prevalence of fountain grass (Pennisetum setaceum). Several research and conservation projects 
are underway within the ahupua‘a to reveal better management strategies. Public interaction within the 
ahupua‘a is coordinated into restoration activities through a volunteer program, education and interpretation 
initiatives, and recreation opportunities. These efforts target awareness and involvement to cooperatively 
restore the unique ecosystems within Pu‘u Wa‘awa‘a by acknowledging cultural resource management 
principles. 
 
Leilani Durand1, Kapua Kawelo and Michelle Mansker2         SESSION 2 
 

1 Army Natural Resources, Pacific Cooperative Studies Unit, 3190 Maile Way, Honolulu, Hawai‘i 96822; 808-656-7641   
2 Army Environmental Division, Directorate of Public Works, 572 Santos Dumont Ave., Schofield Barracks, Hawai‘i 96857 
 
ARMY NATURAL RESOURCE RARE PLANT STABILIZATION ACTIONS UNDER THE MAKUA IMPLEMENTATION 
PLAN. In 1999 the Army consulted with the U.S. Fish and Wildlife Service on routine military training 
activities at Mākua Valley, O‘ahu. The 1999 Biological Opinion requires the Army to stabilize one listed 
snail species and 27 plant species and prepare an implementation plan outlining stabilization management 
actions. The Mākua Implementation Plan was completed in May of 2003. Army Natural Resource staff 
have been implementing stabilization actions for these species for the past three years. To be considered 
stable, a plant species must have three populations of 25, 50, or 100 mature reproducing individuals 
(depending on life history) with healthy population structure and threats must be controlled. kāmanomano 
(Cenchrus agrimonioides var. agrimonioides) is an example of a species for which stabilization is 
progressing successfully. In contrast, stabilization of Alsinidendron obovatum poses more challenges. 
These two taxa will be compared and contrasted related to stabilization approach and considerations. The 
past three years have shown that the prognosis for stabilization is good for species that can be propagated 
and have manageable threats. For the remaining species, the Natural Resources staff continue to work 
toward finding solutions. In addition to single-species management, ecosystem scale weeding, ungulate 
control, and other threat control measures are in place. 
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Fern P. Duvall II and William C. Alexander       POSTER 24 
 
Department of Land & Natural Resources, Division of Forestry& Wildlife, 54 South High Street, Room 101, Wailuku, Maui, 
Hawai‘i 96793; 808-873-3502; Fern.P.Duvall@hawaii.gov;   
 
KANAHĀ POND WILDLIFE SANCTUARY AND MANAGEMENT OF MULTI-FACETED RESTORATION EFFORTS IN 
A PUBLIC WETLAND. Since 1988 varying ecosystem level restoration efforts on 50 acres of the 235 acre 
Kanahā Pond Wildlife Sanctuary on Maui’s north windward coast have occurred. Unconsolidated sand 
dunes abutting permanent brackish coastal wetlands provides the matrix and substrate for broad-scale 
native coastal plant restoration and protection, with the primary goal comprising habitat improvements for 
three federally-listed endangered waterbirds, Hawaiian stilt (Himantopus mexicanus knudseni), Hawaiian 
coot (Fulica alai) and Hawaiian duck (Anas wyvilliana). Restoration projects focused on three main efforts:  
establishment of Hawaiian threatened and endangered plant species on parallel unconsolidated coastal sand 
dunes; additional wetland creation for kaluha (Bulboschoenus maritimus) and makaloa (Cyperus 
laevigatus) sedgeland enhancement from sourbush (Pluchea indica; P. symphitifolia) infestations; and 
broadscale replacement of alien vegetation with low stature native dune or wetland species. All projects 
involved volunteers as the main work force. Species specific successes and failures at establishment of rare 
native elements on sand dunes, the dramatic increase in sedgelands, and acres with native dominated plants 
will be presented. Photo monitoring of removal areas shows impressive regeneration of native plants.  
 
Terrell A. Erickson and Patricia Shade                                            SESSION 7 
 
USDA Natural Resources Conservation Service, 300 Ala Moana Blvd, Honolulu HI; terrell.erickson@hi.usda.gov 
 
KĪHEI WETLANDS:  GOING, GOING, ALMOST GONE.  Wetlands in Kīhei, along the south-western coastline of 
East Maui, are almost gone. Analysis of aerial imagery from 1965 to 2003 presents a story of cumulative 
wetland fill and encroachment from development.  Once a continuum of precipitation and groundwater-
driven seasonal wetlands and mudflats behind sand berms, it is now a patchwork of small flooded parcels.  
These wetlands once provided habitat to endangered and migratory birds, and flood retention, flood 
attenuation, and water quality benefits to the reefs (sediment, nutrient and pollution retention from runoff).  
Eighty percent of the wetlands in Kīhei have been filled, causing a loss of flood plain and associated water 
quantity and quality benefits.  Adding to these functional losses, mitigation, required from permits, has 
concentrated on “enhancements” of remaining wetlands, changing seasonal systems into eutrophic ones, 
losing valuable wildlife habitat values.  Let us learn from cumulative effects. 
 
Terrell A. Erickson1, Christopher F. Puttock 2, Clyde Imada3, Derral Herbst3, Kimberly Uyehara4, Adam 
Asquith5, Mike Yamamoto6 and Christina McGuire7      POSTER 34 
 
13345 Sierra Drive, Honolulu, Hawai‘i; 808-372-5609; terrellio@hawaii.rr.com 
2Hawai‘i Conservation Alliance, Center for Conservation Research and Training, 3050 Maile Way, Gilmore 408, University of  
 Hawai‘i at Mānoa, Honolulu, Hawai‘i 
3Bishop Museum, 1525 Bernice Street, Honolulu, Hawai‘i 
473-1270 Awakea Street, Kailua-Kona, Hawai‘i 
5Sea Grant College Program, 4654 Hauaala Road, Kapa‘a, Hawai‘i 
6DLNR, Division of Aquatic Resources, 1151 Punchbowl Street, Honolulu, Hawai‘i 
7DLNR, Division of Forestry and Wildlife, 2135 Makiki Heights Drive, Honolulu, Hawai‘i 

 
HAWAI‘I WETLAND PLANT FIELD GUIDE: AN ECOLOGICAL AND IDENTIFICATION GUIDE TO WETLANDS AND 
WETLAND PLANTS OF THE HAWAIIAN ISLANDS. Since the 1980s there has been only one field guide to 
Hawai‘i’s wetland hydrophytes, Lani Stemmermann’s “A Guide to Pacific Wetland Plants.”  This field 
guide covered one-eighth of the wetland plant species known in Hawai‘i. It included Stemmermann’s 
recommendations for wetland indicator status; the National List of Plant Species That Occur in Wetlands: 
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Hawai‘i (Region H) (Reed 1988), affectionately called the “Green Book,” had not yet been published. The 
Hawai‘i Wetland Plant Field Guide project is funded by Environmental Protection Agency to Erickson and 
Puttock (eds.) through McGuire (Project Manager) Hawai‘i Department of Land and Natural Resources. 
The field guide will provide an overview of wetland ecology, functions and values, restoration and 
mitigation, and descriptions and photographs of more than 200 of the most common plants found in coastal 
wetlands in the Hawaiian Islands. This field guide is critically needed for ongoing and expanding wetlands 
conservation in the state. It is intended to be a primary resource for wetland inventories, biological 
assessments, monitoring projects, watershed planning, and wetland restoration efforts on every level (from 
federal, state, and local governments to efforts on private lands). The field guide will build capacity and 
improve effectiveness of these projects by providing practical and useful information about wetland 
ecology and the dominant plant species found in wetland ecosystems in Hawai‘i. 
 
Tracy Erwin1 and Dave Bender2                                                  Best Student Poster Award Competition POSTER 5 
 
1Graduate Group in Ecology, Department of Plant Sciences, University of California at Davis, One Shields Way, Davis 
California 95616; 530-750-1017; tlerwin@ucdavis.edu 
2National Tropical Botanical Garden, 3530 Papālina Road, Kahaleo, Hawai‘i 96741 
 
INVESTIGATING RECRUITMENT LIMITATION IN THE RESTORATION OF RARE HAWAI‘I PLANTS. An 
ecological study investigating the sequential recruitment stages of rare Hawaiian plants will be conducted 
at Limahuli Preserve, National Tropical Botanical Garden on Kaua‘i. In Hawai‘i, habitat loss and invasion 
by non-native species are major forces leading to plant population decline. Spatial isolation and small 
population size can lead to loss of genetic diversity and insufficient pollination or seed dispersal. 
Additionally, the presence of non-native plant and animal species can limit recruitment of native plants 
through seed predation and competition during germination and seedling establishment. These factors may, 
individually or synergistically, contribute to population level recruitment limitation for plants. These issues 
are of particular importance in the restoration of rare and endangered plants. If the population does not 
recruit naturally, restoration practitioners must be able to identify the causes of recruitment limitation and 
use appropriate techniques to resolve the problem. This proposed research will examine the sequential 
stages of recruitment (pollination and seed set, seed predation and dispersal, and seedling establishment) 
for several rare and endangered Hawaiian plants (Hibiscus waimeae hannerae, Munroidendron racemosum, 
Delissea rhytidosperma) of Limahuli valley whose populations are not recruiting naturally, even after 
successful restoration planting. This research will identify the critical limiting stage(s) most likely 
responsible for recruitment failure for each species, and the mechanism by which this failure occur. The 
results will help restoration practitioners focus their activities on increasing recruitment by directing actions 
at the limiting life-history stage. 
 
Chris Farmer1, Paul Banko2, Grant Beauprez1,3, Kevin Brinck1, Julie Castner1, Bridget Frederick1, 
Stephen Hess2, Bobby Hsu1, Luanne Johnson1,4, Emily Severson1 and Rob Stephens1          SESSION 3 
 
1Hawai‘i Cooperative Studies Unit (University of Hawai‘i at Hilo), U.S. Geological Survey, Pacific Islands Ecosystem Research 
Center, Kīlauea Field Station, PO Box 44, Hawai‘i National Park, Hawai‘i 96718; 808-967-7396 
2U.S. Geological Survey, Pacific Islands Ecosystem Research Center, Kīlauea Field Station, PO Box 44, Hawai‘i National Park, 
Hawai‘i 96718; 808-967-7396; paul_banko@usgs.gov 
3current address: NRCS-Burlington Service Center, 138 S. 14th St., Burlington, Colorado 80807 
4current address: Antioch New England Graduate School, 40 Avon Street, Keene, NH 03431 
 
TRANSLOCATION OF AN ENDANGERED PASSERINE, THE PALILA. Many Hawaiian bird species have been 
extirpated from portions of their historic ranges, and populations may need to be reintroduced once threats 
have been reduced and habitat has improved. During 1997–2004, we translocated 85 endangered palila 
(Loxioides bailleui) from the western to the northern slope of Mauna Kea, Hawai‘i. In four trials during 
fall, winter or spring, we moved 11 hatch-year, 39 second-year, and 35 after-second year birds. Eight weeks 
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after being translocated, 23 palila (27%) remained in the reintroduction area, whereas 38 (45%) returned to 
the source population (distance = 16 km), 11 (13%) were killed by predators , 4 (5%) died of trauma or 
exposure, and 9 (11%) could not be located. Predation by native raptors and introduced mammals was a 
significant factor in only one trial. Birds that returned to the source population within eight weeks remained 
at the translocation site an average of 30 days before departure. However, six birds from two different trials 
persisted for over 11 months. During the 2004 trial, a pair nested successfully in the translocation area. At 
least two translocated palila moved repeatedly between the western and northern slopes, suggesting that 
these populations could eventually be linked by immigration. We translocated 75 birds in 2005, with 8/18 
(44%) from the first week remaining after four weeks. Despite numerous challenges, an adaptive 
management approach and multi-organizational collaborations have begun to establish a second, resident 
population of palila on northern Mauna Kea. 
 
Cindy Rehkemper, Elizabeth Flint, Stefan Kropidlowski and Eric Lund       POSTER 11 
 
U.S. Fish and Wildlife Service, Hawaiian Islands National Wildlife Refuge, P.O. Box 50167, Honolulu, Hawai‘i 96850; 808-
792-9553; beth_flint@fws.gov 
 
ECOLOGICAL RESTORATION OF LAYSAN ISLAND STARTING WITH THE PLANT COMMUNITY. Remote but not 
immune from human influence, 411 hectare Laysan Island (25 ْ42’ 41” N, 171 ْ44’ 06” W) was relatively 
undisturbed until 1896 when feather traders and guano miners arrived. An additional business venture was 
the release of rabbits in 1903. The rabbits’ unchecked herbivory resulted in the almost complete de-
vegetation of the island by 1923 when scientists of the Tanager Expedition killed the last rabbit and 
documented the extinction of 3 native land birds and an unknown number of plants and terrestrial 
invertebrates. The plant community today is descended from the surviving seed bank, adventive species 
that have re-colonized, and plantings in decades following the disaster. Of 27 plant species documented in 
early observations and 3 more discovered in recent pollen cores of Laysan Lake, 18 still grow at Laysan as 
well as 11 species of alien plants. A twelve-year effort to eradicate the invasive grass Cenchrus echinatus 
has succeeded with that plant last sighted 3 years ago. Efforts to restore the plant community to its pre-
contact state are proceeding with a year-round camp where staff are propagating and out-planting 8 species 
(5 for re-introduction and 3 for enhancement of existing small populations). We are using the original 
species or closest relatives from similar habitats and starting all plants from carefully processed seeds to 
prevent accidental introductions of fungus and insects. To date, two of 5 previously extirpated species are 
reproducing independently and another 2 have been out-planted and survived at least one annual cycle. 
 
Foote, David   SESSION 1 
 
U.S. Geological Survey, Pacific Islands Ecosystem Research Center, PO Box 44, Hawai‘i National Park, Hawai‘i  96718; 808-
967-    ; david_foote@usgs.gov 
 
TO BE ANNOUNCED. 
 
D. Allan Hall, Heather Fowler, Tiffany Hahn, Tiama Friend and Susan Jarvi        POSTER 19  
 
Biology Department, University of Hawai‘i at Hilo, 200 West Kāwili St, Hilo Hawai‘i; 808-933-9874; jarvi@hawaii.edu 
 
EFFICACY OF A VACCINE FOR AVIAN MALARIA IN HAWAIIAN HONEYCREEPERS. Avian malaria 
(Plasmodium relictum) has been one of the most detrimental factors to Hawai‘i’s terrestrial avifauna since 
its introduction to the islands. Innovative and aggressive disease management strategies are needed to halt 
the observed decline in numbers, fragmentation of populations, and extinction of species. Vaccines reduce 
the transmission of many human diseases. The successes of vaccine development in the reduction and 
elimination of infectious diseases in human populations are well documented; however, development of a 
vaccine for human malaria has proved difficult. This is due, in part, to the complexity of the parasite’s life 
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cycle in which multiple stages occur in multiple hosts, and also the fact that high parasite diversity is 
coupled with multiple infections of a single host. The Hawaiian Islands provide a unique location for 
studying vaccines and their effects on isolated natural populations. The disease system in Hawai‘i provides 
a good model for vaccine studies due to high transmission rates, highly susceptible hosts, and high parasite 
pathogenicity. This initial trial involving ‘amakihi and house sparrows is a first step in determining whether 
protective immunity to malaria sporozoites can be induced in Hawaiian honeycreepers through exposure to 
irradiated, malaria-infected mosquitoes.  
 
Jean Franklin,1 Raychelle Daniel,1 Gordon Dicus2 and Fritz Klasner2       POSTER 41 
 
1Pacific Cooperative Studies Unit, 3190 Maile Way St. John 410, Honolulu, Hawai‘i 96822; 808-985-6187;  
 jean_franklin@contractor.nps.gov 
2National Park Service, Inventory and Monitoring Program, Pacific Island Network, PO Box 52, Hawai‘i National Park, Hawai‘i 
96718 
 
NATIONAL PARK SERVICE INVENTORY AND MONITORING DATABASE APPLICATIONS. NatureBib, a natural 
resource bibliographic database, and NPSpecies, a biodiversity database, are tools developed by the 
National Park Service Inventory and Monitoring Program to store, manage, and disseminate scientific 
information on the biodiversity of organisms found in National Park Service units. Both databases are 
products of the Inventory and Monitoring Program’s basic natural resource inventories, and compliment a 
suite of Inventory and Monitoring products including the Biodiversity Data Store and the Natural Resource 
and Geographic Information System (GIS) Metadata and Data Store, on-line clearinghouses for metadata, 
datasets, and GIS layers. In tandem, NatureBib and NPSpecies provide park managers, interpreters, 
scientists, and the general public with documented species lists and links to associated references and 
vouchers. These databases also provide park managers with a useful tool for assistance in identifying 
management priorities and potential exploitation concerns of native and non-native species. Historical 
accounts for species no longer found in a park provide documentation of past native species and 
communities, and information important for restoration efforts. This information may also assist with 
management efforts that include target species or those with legal status. NatureBib and NPSpecies are on-
line database applications, currently available only through a login and password. Publicly available 
interfaces are in development. Only those records that have undergone standardized quality assurance and 
quality control checks will be visible through these public interfaces. 
 
William Garnett       POSTER 12  
 
Kalaupapa National Park, P.O. Box 2222, Kalaupapa, Hawai‘i 96729; 808-567-6761; Bill_Garnett@contractor.nps.gov   
 
WHAT DOES IT TAKE?  LESSONS LEARNED IMPLEMENTING RARE PLANT RECOVERY AND DRY FOREST 
RESTORATION AT KALAUPAPA NATIONAL HISTORICAL PARK. Recovery of rare and endangered plant 
species in Hawai‘i is a complex process, including planning, protocols, procedures and other requirements 
for collection, propagation and successful reintroduction into protected habitat. Rare plant outplanting and 
native ecosystem restoration at Kalaupapa National Historical Park have led to some lessons learned to 
improve the ecological success and cost-effectiveness of these efforts. Compliance with federal and state 
laws requires permits for collection, ground disturbance and outplanting and should be addressed early. 
Propagation trials indicate that “double dibble” planting of two complementary species in one container can 
improve survival and microsite conditions. Site selection requires consideration of threats to rare species, 
and there are various cost-effective ways to identify or create and maintain ungulate-free planting zones. 
Restoration plans should also include specific consideration of planting succession over time to recreate 
appropriate habitat conditions and minimize weed control. Finally, post-planting follow-up can be key to 
initial plant establishment and long-term success. This poster documents the recovery process in an 
interactive format using traditional posters and a computer to view links to required permits, compliance 
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documentation, detailed site maps, site photos, site checklists, nursery inventories and more. This 
presentation is a first attempt at creating an accessible information source for planners and implementers of 
plant recovery projects statewide. 
 
Joshua H. Goldstein1 and Gretchen C. Daily2                  Best Student Presentation Award Competition   SESSION 5 
 
1Interdisciplinary Graduate Program in Environment and Resources, Mitchell Earth Sciences Building, Room  132, Stanford 
University, Stanford, CA, 94305-2210; 650-387-0608; joshuag@stanford.edu 
2Department of Biological Sciences, 371 Serra Mall, Stanford University, Stanford, CA, 94305-5020. 
 
FINANCIAL STRATEGIES FOR SUSTAINABLE LAND-USE ON PRIVATE LANDS: KOA (Acacia koa) FORESTRY AS 
A CASE STUDY. Expanding the scope of conservation initiatives in countryside landscapes will be critical in 
broadening efforts to conserve biodiversity and manage for ecosystem services. Private lands dominate the 
countryside, and a key step towards engaging private landowners is developing financially viable and 
attractive strategies for conservation-oriented land management practices. In Hawai‘i, sustainable forestry 
ventures based upon the high-value, native hardwood koa (Acacia koa) provide a potential “win-win” 
opportunity for being profitable for a landowner and beneficial in restoring habitat to support native 
biodiversity. Establishing a koa forestry venture requires significant upfront costs with a long intermittent 
period until revenue is realized from timber harvest. In this context, making koa forestry financially 
attractive for private landowners requires addressing three key factors: (1) the investment’s long time 
horizon, (2) entering a land-use that ties up the land over this time horizon, and (3) economic, scientific, 
and institutional uncertainty making financial projections difficult. We assess the viability of alternative 
business plans that incorporate enrolling in government assistance programs, providing carbon offset 
credits, partnering with private investors, and selling futures contracts to understand the benefits and 
tradeoffs of creating additional and nearer-term revenue streams, offsetting upfront costs, and reducing the 
risk of the investment. Cash flow models are used to compare the timing and magnitude of costs and 
revenue, and the effects of uncertainty are quantified through sensitivity analysis. 
 
Dan Goltz, Daniel Wilkinson, Fernando Juan, Lauren Danner, Jeff Muir, Leo Millan and Miles Nakahara 
        SESSION 8 
Hawai‘i Division of Forestry and Wildlife, 66-1220A Lālāmilo Rd., Kamuela, Hawai‘i 96743; 808-938-6737; 
dan_goltz@hotmail.com 
 
DEVELOPMENT OF A HABITAT CONSERVATION PLAN FOR GAME MAMMAL MANAGEMENT IN NORTH KONA, 
HAWAI‘I. Pu‘u Wa‘awa‘a and Pu‘u Anahulu are popular hunting areas where non-native game mammals 
are causing incidental take of federally endangered plant species. To determine the area of effect of game 
mammals, we examined the home ranges and movements of 15 feral sheep (Ovis aries) and 5 feral goats 
(Capra hircus) over a 21-month period and 5 feral pigs (Sus scrofa) for a 9-month period. Sheep had home 
ranges of 1.3 – 19.8 km2, goats 10.7 – 44.9 km2 and pigs 5.9 – 34.5 km2 (95% adaptive kernel method). 
Ungulates utilized nearly the entire study area as well as portions of adjacent lands. To document the 
impacts of game mammals on endangered plants we established four sets of paired plots (fenced and 
unfenced) for Haplostachys haplostachya, Phyllostegia velutina, Stenogyne angustifolia and Silene 
lanceolata. Ungulate damage was prevalent at the start of our trials. We report on changes in plant status 
following 6 months of release from ungulates. To date, we have documented the locations of 15 
endangered plant species and 4 species of concern. We have greatly increased the known numbers of 
several species, including kauila (Colubrina oppositifolia) to 582, uhiuhi (Caesalpinia kavaiensis) to 37 
and a’e (Zanthoxylum hawaiiense) to 30. Ongoing efforts should detect additional listed plant species. This 
project will show the distribution of rare plants at Pu‘u Wa‘awa‘a and Pu‘u Anahulu, document specific 
impacts of ungulates, and develop management actions to minimize or mitigate those impacts.  
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Sammuel M. Gon III                                                                                                                SYMPOSIUM 5 
 
The Nature Conservancy of Hawai‘i, 923 Nu‘uanu Ave., Honolulu, Hawai‘i 96817; 808-537-4508; sgon@tnc.org 
 
REMNANT LOWLAND WET FOREST SITES IN THE HAWAIIAN ISLANDS: AN OVERVIEW. Lowland wet forests, 
generally defined as native-dominated forest or woodland communities below 3,000 feet elevation, once 
occupied the windward flanks of the larger main islands of Kaua‘i, O‘ahu, Moloka‘i, Maui, and Hawai‘i, 
and have largely been destroyed and replaced by human land uses or alien-dominated vegetation. The 
remaining native lowland wet forest remnants of the Hawaiian Islands are reviewed. Eastern Kaua‘i, the 
Ko‘olau Mountains of O‘ahu, Kaua‘ula and other valleys of Mauna Kahalawai (West Maui), northern 
Haleakalā (East Maui), Upper Wailau and other valleys of East Moloka‘i, and the windward slopes of 
Mauna Kea and Mauna Loa/Kīlauea are among the remnant examples. These areas, in toto occupying far 
less than a quarter of the original geographic extent of lowland wet forest, provide vital refugia for both 
native flora and fauna adapted to lowland wet conditions. By and large these important biodiversity areas 
are not adequately protected, and the largest remaining landscape of lowland wet forest, the Puna District 
of the Island of Hawai‘i, is undergoing fragmentation, alien species invasions, and direct destruction by 
human development. A multiagency lowland wet forest conservation working group has been formed to 
advance research, management, and protection of this important and dwindling major habitat type. 
 
Sammuel M. Gon III                                                                                                                SYMPOSIUM 3 
 
The Nature Conservancy of Hawai‘i, 923 Nu‘uanu Ave., Honolulu, Hawai‘i 96817; 808-537-4508; sgon@tnc.org 
 
HAWAI‘I GAP ANALYSIS PROGRAM (HI-GAP) ANALYSES AND CONCLUSIONS. The general purpose of 
national GAP projects is to provide a characterization of biodiversity hotspots, and assess patterns of 
protection and management across the project area, identifying “gaps” in biodiversity protection. This 
approach has in fact been the standard mode for many of Hawai‘i’s major conservation agencies and 
organizations in the years since the Hawaiian Forest Bird Surveys of the late 1970s and early 1980s. 
Acquisitions of organizations such as The Nature Conservancy, the U.S. Fish and Wildlife Service, and the 
National Park Service have been guided by the growing knowledge of active field biologists, and maturing 
capabilities in remote sensing and Geographic Information System (GIS) technologies. The current HI-
GAP efforts are meant to contribute to a new round of more sophisticated conservation planning, providing 
the most detailed land cover mapping to date, comprehensive species modeling of native vertebrates and 
plants, an initial assessment of the most important alien species threats to native biodiversity, and an 
enhanced assessment of levels of protection and management (stewardship). The conclusion of HI-GAP 
analysis is that Hawai‘i has one the most impressive protected lands networks in the nation, with federal, 
state, and private involvement. Despite this, levels of management need to be greatly enhanced in all 
protected areas to deal with the entrenched and growing alien species threats to native ecosystems. 
 
Michele Harman1 and Tomoaki Miura2       POSTER 60 
 
1Global Environmental Science, University of Hawai‘i at Mānoa, 1000 Pope Road, Honolulu, Hawai‘i 96822; 956-0908; 
 mharman@hawaii.edu 
2Natural Resource and Environmental Management, University of Hawai‘i at Mānoa, 1910 East-West Road, Sherman Lab 101, 
 Honolulu, Hawai‘i 96822 
 
MAPPING INVASIVE SPECIES IN MĀKAHA VALLEY, O‘AHU USING FINE RESOLUTION SATELLITE IMAGERY. 
Alien species invasion has been characterized as a strong component of global environmental change due to 
its ability to decrease biodiversity and alter ecosystem processes. Remote sensing and geographic 
information systems (GIS) can aid in the detection of invasive species communities and in the prediction of 
these species effects on ecosystems. Mohala i ka Wai, a Wai‘anae community group, and the Honolulu 
Board of Water Supply are interested in understanding how invasive species have affected the hydrological 
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cycle of Mākaha Valley. As a first step towards exploring this issue, we aimed at producing vegetation 
maps of Mākaha Valley using a QuickBird (2.4 meter multi-spectral resolution) and an IKONOS (4 meter 
multi-spectral resolution) image. High resolution images are advantageous because of their potential 
capability of detecting new infestations and delineating spatial details of infestations. These images were 
classified using unsupervised classification algorithms. Our efforts are continuing to field-identify the 
species compositions of image classes and to assess the accuracy of classification results. Initial results 
indicate that the extent of native and invasive vegetation communities can successfully be delineated with 
high spatial detail. This study should aid in developing protocols for using fine resolution remote sensing 
for detecting and delineating invasive species in tropical island settings where rugged terrain and frequent 
cloud cover complicate field- and/or airborne-based assessments of infested areas. We believe that these 
protocols will not only be effective, but also aid in the understanding and management of invasive species 
in these areas. 
 
Patrick Hart1,2, Caleb Spiegel1,2, Bethany Woodworth1, Eric Tweed1,2 and Carter Atkinson1   SYMPOSIUM 5 
 
1U.S. Geological Survey, Biological Resources Discipline, Pacific Islands Ecosystem Research Center, P.O. Box 44,  Hawai‘i 
National Park, Hawai‘i 96718; 808-967-7396; pjhart@usgs.gov 
2 Pacific Cooperative Studies Unit, University of Hawai‘i at Mānoa, 3190 Maile Way, St. John 410, Honolulu, Hawai‘i 96822 
 
LOWLAND WET FORESTS ON HAWAI‘I, NATIVE BIRD WASTELANDS OR ARENAS FOR AVIAN EVOLUTION?  
Honeycreepers have been found to be almost entirely absent from low-elevation habitat in Hawai‘i due 
primarily to introduced avian disease. As a result, low elevation forests have generally been ignored in 
recent decades as suitable native bird habitat and little has been done to preserve these areas or to monitor 
the local avifauna. We examined the current distribution and abundance of native and exotic forest birds 
within approximately 640 sq. kms of low elevation (0 – 326 meters) habitat on southeastern Hawai‘i Island, 
using roadside Variable Circular Plot (VCP) techniques. We also re-surveyed 90 stations near sea level that 
were last surveyed in 1994-95. Two native species, Hawai‘i ‘amakihi (Hemignathus virens virens) and 
‘apapane (Himatione sanguina), comprised 13% of the bird community at low elevations. ‘Amakihi were 
the most common and widespread native species, being found at 47% of stations at a density of 4.98 
birds/ha (95% C.I. 3.52-7.03). ‘Amakihi were significantly associated with ‘ōhi‘a (Metrosideros 
polymorpha) dominated forest. ‘Apapane were more locally distributed, being found at only 10% of 
stations. Resurveys of 1994-95 transects demonstrated a significant increase in ‘amakihi abundance over 
the past decade. This work suggests a widespread recovery of Hawai‘i ‘amakihi at low elevation in 
southeastern Hawai‘i. The changing composition of the lowland forest bird community appears to be a 
result of increased selection for disease resistance where disease transmission rates are high, and highlights 
the importance of protecting Hawai‘i’s remaining lowland forests. 
 
Leslie Haysmith1 and Darcy Hu2        SESSION 5 
 
1National Park Service, Inventory and Monitoring Program, Pacific Island Network, PO Box 52, Hawai‘i National Park, Hawai‘i 
96718; 
 808-985-6180; leslie_haysmith@nps.gov 
2 National Park Service, Pacific West Regional Office, PO Box 52, Hawai‘i National Park, Hawai‘i 96718 
 
INVENTORY AND MONITORING AS A BASELINE FOR RESTORATION IN PACIFIC ISLAND NATIONAL PARKS. 
The Inventory and Monitoring Program (National Park Service) works with 11 Pacific Island National 
Parks, and state/federal agencies to provide baseline resource information, and monitor long-term trends in 
resource conditions. This information can be used in planning restoration activities in the Pacific Island 
Network (PACN). The National Park Service is monitoring Vital Signs that represent the overall health or 
condition of the parks. Monitoring data provides a basis for understanding observed changes, and potential 
management activities, including restoration of degraded communities. Understanding the dynamic nature 
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of park ecosystems and the consequences of disturbance is essential to maintain, enhance, or restore the 
ecological integrity of park ecosystems. The 32 National Park networks address core goals of Vital Signs 
Monitoring to plan, design, and implement integrated natural resource monitoring. Numerous projects of 
Vital Signs monitoring can provide a basis for restoration activities in the Pacific Islands including: 
fishponds restoration, monitoring of fisheries harvest, coral reef monitoring, forest birds status and trends, 
seabird monitoring, bat population status/trends, water quality, focal plant species/communities, and 
invasive species monitoring, among other projects, which provide baseline information for ecosystem 
restoration.  
 
Steven Hess1, Ben Kawakami Jr.2, David Okita, and Keola Medeiros2         SESSION 8 
 
1U.S. Geological Survey, Pacific Islands Ecosystem Research Center, Kīlauea Field Station, PO Box 44, Hawai‘i Volcanoes 
National Park, Hawai‘i 96718; 808-967-7396; steve_hess@usgs.gov 
2U.S. National Park Service, Division of Resources Management, PO Box 52, Hawai‘i Volcanoes National Park, Hawai‘i 96718 
3Volcano Helicopters, Hilo International Airport, Hilo, Hawai‘i 96720 
 
A PRELIMINARY ASSESSMENT OF MOUFLON SHEEP ABUNDANCE AT THE KAHUKU UNIT OF HAWAI‘I 
VOLCANOES NATIONAL PARK. Hawai‘i Volcanoes National Park (HAVO) recently acquired the 115,653 
acre Kahuku Ranch unit adjacent to the existing Mauna Loa section of HAVO. Kahuku contains numerous 
exceptional natural resources including many federally listed threatened and endangered species. An 
apparently large and growing population of alien mouflon sheep (Ovis gmelini musimon), however, 
threatens sensitive native plants and forest bird habitats. Population composition and abundance estimates 
were urgently needed to determine the magnitude of resources required to manage this species and justify 
costs to the public. We surveyed 32,433 acres from helicopter over 2 days in November 2004 during the 
breeding rut to determine the abundance and population structure of mouflon. We estimated that there were 
more than 2,586 ± 705 (90% CI) at Kahuku. Overall, group sizes averaged 7.8 and the sex ratio was 1:2.4 
rams:ewes, but approximately 44% of the population was concentrated in forested areas near ranching 
operations where group sizes averaged >15 and the sex ratio was 1:3.9 rams:ewes. The remaining 56% of 
the population occurred widely dispersed in subalpine shrubland and barren lava flows. Abundance 
estimates are likely to be conservative because they were not adjusted for detection probability. Large 
variation in density also made estimates relatively imprecise. Additional information needs include natality 
and first year survival to estimate annual increment in population growth. Continued monitoring of 
abundance and refinement of survey techniques will also be important to evaluate management strategies. 
 
Paul Higashino         SESSION 6 
 
Kaho'olawe Island Reserve Commission, 811 Kolu St. Suite 201, Wailuku Hawai‘i 96793; 808-243-5890; 
phigashino@kirc.Hawaii.gov 
 
WATERSHED RESTORATION AT PU’U MOA’ULANUI, KAHO’OLAWE: A COMMUNITY-BASED APPROACH. A 
two-year watershed restoration project on Pu’u Moa’ulanui, Kaho’olawe, funded from the Department of 
Health, Clean Water Branch is close to completion. A community-based approach utilized local High 
Schools, Universities and Non-profit groups and members of the general public to accrue 19,200 volunteer 
hours to assist in the restoration project. In addition to restoration labor, the project emphasized a holistic 
approach teaching traditional Hawaiian concepts (values) such as Aloha ‘Aina and traditional uses of 
Kaho’olawe to the community groups. To monitor restoration success, five vegetation plots were 
established in 2003, and re-monitored in 2005. Vegetation cover (%) was measured using the line intercept 
method, and bare soil initially contributed to 75% of the ground cover. Soil erosion pins and native plant 
density were measured before and after for comparison. Twenty photo points were taken in 2003 from the 
center of the vegetation plots, and repeated in 2005 for evaluation of change in native vegetation. Best 
Management Practice’s (BMP’s) included planting native grasses, vines, shrubs and trees, with irrigation, 
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soil amendments, mulch and windbreaks. Check dams and swales were installed in specific channels and 
gullies of the project site to reduce velocity of water and to capture sediment. Twenty five hundred meters 
of Geotextile rolled around pili (Heteropogon contortus) grass were placed in the most highly eroded 
portion of the project site. The goal of the project is to reduce non-point source soil erosion entering the 
pristine waters around Kaho’olawe, and will contribute to maintaining a healthy marine ecosystem. 
 
Joy Hiromasa1, Vickie Caraway2, Norma Bustos2 and Betsy Gagne2      POSTER 50 
 
1U.S. Fish and Wildlife Service, 300 Ala Moana Boulevard, Room 3-122, PO Box 50088, Honolulu, Hawai‘i 96850; 808-792-
9429; joy_hiromasa@fws.gov 
2Hawai‘i Department of Land and Natural Resources, 1151 Punchbowl St., Room  224, Honolulu, Hawai‘i 96813 
 
PERMIT GUIDELINES FOR NATIVE SPECIES IN HAWAI‘I. The native species in Hawai‘i need your help!  Your 
conservation work may require you to obtain a permit from the State or Federal Government. Permits are a 
management tool for these agencies to protect our native wildlife, especially those that are threatened and 
endangered. One important product of these permits are the reports that are generated from any type of 
research, collection (for scientific and educational purposes), and other activities (such as commercial, 
habitat restoration, or wildlife rehabilitation). These reports allow land managers to gather, apply, and share 
the latest information, method, or conservation technology in today’s world. Because these tools are vitally 
important, the Hawai‘i Division of Forestry and Wildlife and the U.S. Fish and Wildlife Service are 
working together to streamline the process for you and organize the information in one location to assist 
you in correctly planning and completing your project. Check out our websites! 
 
Andrew P. Hood                                                                                                                         SYMPOSIUM 3 
 
Sustainable Resources Group International Incorporated, 1916 Young Street, Suite 101, Honolulu, Hawai‘i  96826; 808-261-
0862; aphood@midpac.net 
 
STREAM CLASSIFICATION USING FUZZY C CLUSTERING TO DEVELOP AN INDEX OF BIOTIC INTEGRITY. The 
ages of the six Main Hawaiian Islands range from 5.7 million (Kaua‘i) to 0.4 million (Big Island). The 
older islands have been subjected too more extended periods of both biophysical and geological processes 
that shape the geomorphology of the watersheds and streams.   This study focuses on the development of an 
approach and methodology to cluster (stratify and group) stream systems based on similar hydrologic, 
geomorphic, and biological characteristics. Cluster analysis is a statistical method of clustering (grouping) 
objects (drainages in this case) based on a set of features (e.g., relief or land cover). This study used a 
cluster variation called fuzzy C means. For this study 752 watersheds with n=1504 stream segments were 
sampled. It is hypothesized that streams of similar ages and lithology will exhibit similar geomorphologic 
characteristics and fall out into cluster groups. The results will be used to develop an Index of Biotic 
Integrity (IBI) to determine the predicted physical correlates with native species diversity among streams 
and within clustered classes. These results can be integrated into a GIS system and used as a tool for 
planning and management to target areas for protection of native flora and fauna and identify streams for 
potential restoration. Preliminary results indicate nine unique clusters. We are working to refine these into 
more manageable habitat units. 
 
Sara C. Hotchkiss and Shelley D. Crausbay SYMPOSIUM 2 
 
Department of Botany, University of Wisconsin atMadison, 430 Lincoln Drive, Madison, Wisconsin  53706; 808-895-0442; 
shotchkiss@wisc.edu 
 
WHICH MANAGEMENT QUESTIONS CAN PALEOECOLOGICAL RECORDS ADDRESS?  Paleoecological data can 
provide invaluable perspective on modern ecosystems and on the composition and functioning of 
ecosystems that no longer exist on the modern landscape. What lived in a particular area before European 
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contact? Before Hawaiians arrived? How stable are various major vegetation types over time? How do they 
respond to disturbance? What role did fire play in particular Hawaiian ecosystems before European 
contact? How has Hawaiian vegetation responded to past climate change? How has vegetation changed 
with human land use? We will consider how existing Hawaiian paleoecological data can be applied to these 
questions. Fossil records are often incomplete and poorly resolved, so it is important to consider their 
taxonomic, spatial, and temporal resolution in order to make the most useful possible interpretation. We are 
working on improving paleoecological methods so that we will be able to interpret vegetation and 
disturbance history at spatial scales appropriate to management questions. We will present ongoing 
research that aims to answer some of these questions in wet forests and grasslands. 
 
Gregg Howald,  Brad Keitt, Alfonso Aguirre, Don Croll and Bernie Tershy SYMPOSIUM 4 
 
Island Conservation 100 Shaffer Road Center for Ocean Health UCSC, Santa Cruz, California 95060; 604-628-0250; 
ghowald@islandconservation.org 
 
PROTECTING BIODIVERSITY USING A SYSTEMATIC APPROACH TO THE ERADICATION OF INVASIVE 
MAMMALS FROM ISLANDS:  EXAMPLES FROM CALIFORNIA AND MEXICO. Most recent animal and plant 
extinctions have occurred on islands and were caused, at least in part, by introduced species. This is 
primarily because most island ecosystems historically lacked mammalian predators and herbivores and 
therefore island flora and fauna often lack evolved defenses against these introduced mammals. Removing 
introduced mammals from islands can protect island ecosystems. We have done this effectively by 
developing regional island conservation organizations that integrate: 1) applied research and priority 
setting; 2) public education and policy work; 3) capacity building; 4) conservation action; and 5) 
monitoring and evaluation. In Northwest Mexico and California we developed such an organization to 
protect the region’s 296 islands. These islands have 39 breeding seabirds and 388 endemic species and 
subspecies of plants and vertebrates. This gives the region higher endemism per unit area than the 
Galapagos Islands. Non-native mammals have been introduced to at least 66 islands and are responsible for 
the probable extinction of 20 endemic vertebrate species and subspecies. Starting in 1994 Island 
Conservation and Grupo de Ecología y Conservación de Islas have collaborated with national management 
agencies, local island users, universities and NGO’s to remove one or more introduced mammals from 27 
of the 66 island in the region with non-native mammals. A total of 38 populations of Rattus rattus, goats, 
sheep, donkeys, pigs, cats, dogs and rabbits have been eradicated. Only one project failed, the attempted 
eradication of European rabbits from 2,926 ha Clarion Island, due to poor planning, logistical difficulties 
and restrictions that prevented the use of the preferred techniques. These conservation actions have 
protected 13,500 ha, 201 seabird colonies and 88 endemic taxa. In Mexico, this work cost $188 USD per 
hectare for each invasive mammal removed, $17,000 USD per seabird colony protected and $36,000 USD 
per endemic species or subspecies protected. We are now turning our attention to larger and more complex 
islands such as the 26,500 ha Guadalupe Island, following a comprehensive restoration approach that 
includes introduced animal eradication, active soil and vegetation restoration, and public policy. Some of 
these experiences may be applicable to long-term predator control on large islands where eradication is 
currently not feasible. 
 
R. Flint Hughes, Amanda Uowolo, Cheyenne Perry and Naupaka Zimmerman.                    SYMPOSIUM 5 
 
USDA Forest Service, Institute of Pacific Islands Forestry, 23 E. Kawili Street, Hilo, Hawai‘i 96720; 808-933-8121; 
fhughes@fs.fed.us 
 
PUNA’S WEEDS: DYNAMICS AND IMPACTS OF INVASIVE PLANTS IN LOWLAND WET FORESTS OF HAWAI‘I. 
Some of the largest remaining tracts of native-dominated lowland wet forests (LWF’s) occur in the Puna 
district on Hawai’i Island. These early successional forests range from open, low stature ‘ōhi‘a 
(Metrosideros polymorpha) stands on young lava flows (< 50 years old) to closed canopied, species-rich 
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stands on relatively old flows (300 to 1000 years old). Unfortunately, the areal extent of these forests has 
been severely reduced by residential and agricultural development. Below 1000 feet elevation only a small 
fraction of existing wet forest habitat (ca. 1850 ha) has been protected within the State’s Forest Reserve 
system, and the most of these areas are invaded by alien species to varying degrees. Three species stand out 
as particularly troublesome: albizia (Falcataria moluccana), strawberry guava (Psidium cattleianum), and 
melastoma (Melastoma candidum). The latter two invade intact forests, reach densities as high as 30,000 
stems ha-1 on lava flows >300 years in age, and compete with native species for available resources. In 
contrast, albizia invades young substrates (e.g., < 50 years old), alters ecosystem processes (increasing 
nutrient inputs and cycling), and facilitates the invasion of additional alien species, thereby preempting 
native-dominated primary succession. Given the rarity and uniqueness of these forests and the threats posed 
to them, concerted efforts should be made to 1) protect additional LWF habitat from development, and 2) 
identify high value LFW areas and work to reduce the presence and influence of invasive species within 
them.       
 
Thomas Iwai Jr.       SESSION 7 
 
Hawai‘i Division of Aquatic Resources-Anuenue Fisheries Research Center, 1039 Sand Island Parkway, Honolulu, Hawai‘i 
96819; 808-832-5008; TomI@hawaii.rr.com 
 
CAPTIVE BREEDING OF THE ENDEMIC HAWAIIAN RED SHRIMP (HALOCARADINA RUBRA) - PART I:  
REPRODUCTION, LARVAE DEVELOPMENT, AND FIRST FEEDING. The environmental parameters required in 
establishing a captive reproductive population of Halocaridina rubra were determined. Ambient water 
temperatures of 23-25oC, a salinity of 18-20 o/oo, and a light periodicity of 12 hours of light:12 dark resulted 
in spawning by an estimated 23 % of the female population. The brooding period was approximately 30 
days with fecundity ranging from 5-21 eggs/spawn. A change in swimming behavior from a planktonic 
vertical “bobbing” swimming movement to a benthic horizontal orientation is characterized by late Z4 (4th 
zoea stage) to PL (postlarvae) metamorphosis. The various larval developmental stages are presented. 
Supplemental feeding of the larvae was not necessary since zoea larvae were capable of metamorphosing to 
postlarvae within 25 days and to juveniles within 37 days on their yolk reserves. Grazing by benthic PL 
was observed in only a small percentage of the ‘ōpae‘ula (<5%) while filter feeding was the primary mode 
of feeding when larvae became juveniles at 37 days posthatch. The chelipeds with fine setae had to be in 
the open ‘fan-shaped’ position before ‘fanning’ and filter feeding could occur. Successful embryological 
development of “aborted” eggs from the female, a huge yolk reserve of newly hatched larvae, and two 
modes of feeding, helps to explain how the ‘ōpae‘ula has been able to survive within the hypogeal 
environment and achieve wide distribution within the main Hawaiian Islands. Provided with a better 
understanding of the reproductive biology of ‘ōpae‘ula, scientists and managers will be able to assess more 
clearly the vulnerability of existing stocks and evaluate potential restoration methods to maintain unique 
sustainable populations. 
 
James D. Jacobi1                                                                                                                       SYMPOSIUM 3 
 
U.S. Geological Survey, Pacific Islands Ecosystem Research Center, P.O. Box 44, Hawai‘i National Park  Hawai‘i 96718; 808-
967-7396; jim_jacobi@usgs.gov 
 
OVERVIEW OF THE HAWAI‘I GAP ANALYSIS (HI-GAP) PROGRAM. The National GAP Analysis Program was 
developed to assess the protection of important conservation areas based on a spatial analysis of vertebrate 
species richness relative to land stewardship Geographic Information System (GIS) themes. Basic products 
of the GAP program include a landcover map produced using LANDSAT imagery, species distribution 
maps, a stewardship overlay depicting areas that are protected from development based on a conservation 
mandate (e.g., National Park lands), and a report summarizing the analyses of these data. It is intended that 
these GAP products could be used by management state and federal agencies and private landowners or 
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organizations to help prioritize areas missed (i.e., “gaps”) by current landscape protection efforts. Besides 
focusing on these basic tasks and products of the National GAP program, the HI-GAP efforts include 
further detail in species modeling and mapping, including all Hawaiian plant species, development of a set 
of “threats” layers that focus on the current and potential distribution of selected extremely invasive species 
of plants and animals, and expansion of the stewardship categories to include, where possible, an indication 
of the type of management within the areas protected through a long-term conservation mandate or 
management plan. 
 
Helen James                                                                                                                                SYMPOSIUM 2 
 
Division of Birds, National Museum of Natural History, MRC-116, Smithsonian Institution, P.O. Box 37012, Washington, DC 
20013-7012; 202-633-0792; jamesh@si.edu 
 
A PALEOECOLOGICAL DATABASE TO INFORM THE RECOVERY OF ENDANGERED HAWAIIAN FOREST BIRDS 
AND RESTORATION OF NATIVE FORESTS. The fossil record of Hawaiian birds and other animals can provide 
guidance for the recovery of endangered species and the restoration of native habitats. Over 80 fossil 
localities for birds are known from the islands, with rich Holocene assemblages known from each of the 
five largest islands. The Holocene record reveals that endangered birds like the nēnē (Branta sandvicensis), 
palila (Loxioides bailleui), and po‘ouli (Melamprosops phaeosoma), had broader distributions before 
human arrival in the archipelago. The fossils also document dramatic changes in the structure of vertebrate 
terrestrial communities following human arrival, with the extinction of most of the native vertebrate 
herbivores, granivores, frugivores, and avian predators. Work is in progress to build a Geographic 
Information System (GIS) database of the distributions and relative abundances of native birds in the 
Hawaiian fossil record, in association with a radiocarbon chronology. The data will be analyzed in 
conjunction with other GIS-based databases on Hawaiian geography and floristics. Among the potential 
applications of the project to conservation are: 1) justifications for the reestablishment of endangered 
species in their prior ranges; 2) insights into the optimal habitats of endangered species; 3) justification for 
restoring lost ecological roles through the introduction of ecological analogs. (The third application is 
mentioned with the caveat that it should only be attempted after serious study due to the risk of unintended 
consequences.) 
 
Shelley A. James1, Christopher F. Puttock4, Clyde T. Imada2, Amanda Harbottle2, Barbara Kennedy2, 
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EDUCATION AND TRAINING: A WORK EXPERIENCE STRATEGY FOR HAWAIIAN CONSERVATION. 
Community-based education is essential for the environmental conservation of Hawai‘i’s natural resources. 
The development of conservation internship programs for high school students has led to active 
involvement in restoration projects. Since June 2003 Bishop Museum staff have undertaken several 
conservation internship programs for high school students, particularly focusing on training interns from 
rural schools on Lāna‘i and Maui. Partnerships have been developed between the Bishop Museum and 
private land owners, state and federal government agencies, and non-profit organizations. Interns and 
school teachers experience first-hand the basic concepts of environmental conservation, develop an 
understanding of biological collections at Bishop Museum, learn new technologies, and actively participate 
in restoration projects. Upon completion of the program school teachers are encouraged to use elements of 
the program in their curricula and the interns are encouraged to actively maintain their restoration sites 
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throughout the school year. As an example of success a Conservation Club was formed on Lāna‘i following 
the Lāna‘i Summer 2003 Conservation Internship Program. The ultimate goal of the museum’s 
conservation internship program is to encourage students to pursue careers in environmental conservation 
and the natural sciences. 
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HAWAIIAN KALO: A COMPUTER INTERACTIVE IDENTIFICATION KEY ASSISTING WITH THE CONSERVATION 
OF Colocasia esculenta VARIETIES IN HAWAI‘I. The recent development of transformed kalo and the release of 
hybrid kalo (taro – Colocasia esculenta) varieties (cultivars) for commercial use has raised concerns in the 
community about the integrity of the 69 currently recognized Hawaiian kalo varieties. Since the release of 
the most recent identification guide (“Bulletin 84”) in 1939, many non-Hawaiian varieties or hybrids have 
been grown in the Hawaiian Islands. The development of a computer interactive identification multi-access 
key by Bishop Museum using Lucid3TM will assist in the identification of Hawaiian kalo at any growth 
stage. The key allows the user to start with any character and to proceed in any character order. It will also 
allow the user to rapidly identify kalo varieties suitable for a particular use (e.g., lū‘au, poi, table taro) and 
varieties resistant to particular taro diseases. It will be freely accessible on the world wide web, can contain 
an indefinite number of images and information, and can be readily updated with newly released or 
available varieties. As part of this project, funded by the Native Hawaiian Culture and Arts program, 
genetic markers are also being developed to assist in the identification of Hawaiian kalo varieties and to 
determine their relationship to the original canoe introductions. Encouraging the use of Hawaiian kalo 
varieties in lo‘i management systems that provide habitat for native Hawaiian and migratory water birds, or 
using Hawaiian varieties for horticultural and landscaping purposes will help to protect and preserve the 
different kalo varieties and culture unique to the Hawaiian Islands. 
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BIOLOGICAL CONTROL OF MICONIA. Although significant progress has been made in containing the spread 
of Miconia calvescens in Hawai‘i, complete eradication is not a realistic goal. Biological agents introduced 
from the neotropics, where Miconia is native, are crucial for sustainable management of this potentially 
devastating invader. Because Miconia is fast-growing, long-lived, woody, and highly fecund with a durable 
seed bank, the difficulty of attaining successful biocontrol should not be underestimated. The single 
pathogen introduced in 1997 appears unlikely to have sufficient impact to control this weed on its own, and 
we should not expect to find one agent that will be a “silver bullet.” Instead we are developing a suite of 
biocontrol agents that attack Miconia plants in a variety of ways. Potential agents from Brazil and Costa 
Rica have been prioritized for study based upon the strength of their expected impacts. They include two 
additional pathogens: a leaf pimple fungus (Coccodiella miconiae) and a gall producing nematode 
(Ditylenchus sp.). Insects to be evaluated include a homopteran shoot feeder (Diclidophlebia lucens), 
defoliators (Euselasia chrysippe, Antegumia sp., Druentia cf. inscita and Atomacera petroa), a stem boring 
weevil (Cryptorhynchus melastomae), a lepidopteran flower feeder (Thecla opisena), and a fruit feeding 
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weevil (Anthonomus monostigmata). Our goal is to reduce seed production, slow growth, and increase 
mortality of immature and mature trees, impacting Miconia to a point that it requires either no additional 
management or a level management that is sustainable. 
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INTRODUCTION: TYPHOON SUDAL AS A CASE STUDY FOR EXAMINING TYPHOON IMPACTS. Typhoons are 
dominant disturbance processes in the Pacific. While many studies have examined effects of hurricanes on 
ecosystems in the Atlantic, few studies examining how typhoons affect Pacific Islands ecosystems have 
been conducted. In April 2004, Typhoon Sudal, a category 4 typhoon, passed over the islands of the state of 
Yap, Federated States of Micronesia. Four months following typhoon Sudal in August 2004, an 
interdisciplinary research team conducted a research pulse to examine how the biota and ecosystems 
responded to the typhoon. A research pulse is a gathering of scientists and professionals from several 
disciplines converging on an area for a short period of time for both intensive field sampling and science 
discussions. In this research pulse, we examined vegetation benthic invertebrate, avian, bat, soil, nekton, 
and human responses to the category 4 typhoon. We intensively sampled mangroves, seagrass 
communities, upland forests, and agroforests. The research results have applicability for islands of the 
Pacific, including Hawai‘i, where climate models suggest one of the consequences of global climate change 
is increasing typhoons severity. 
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ECOLOGICAL RESISTANCE AND RESILIENCE OF MANGROVE FORESTS FOLLOWING TYPHOON SUDAL. We 
quantified the response of trees in 6 mangrove forests to Typhoon Sudal on the island of Yap, FSM. This 
included establishment of plots to measure the physical response (i.e., crown damage, uprooting, and 
snapping of mainstems) as well as tree mortality by species, size class, and site. We also quantified the 
responses and adaptations that the species have to survive typhoons. In concert with the standing tree 
measurements, we measured the quantities of wood debris on the forest floor. Typhoon Sudal caused 
significant limb and trunk breakage such that significant quantities of wood were deposited on the forest 
floor. Downed wood mass in post-typhoon mangroves was 2 to over 4-fold greater than sampled pre-
typhoon mangroves. Mortality within the 6 sampled mangrove forests six months following the Typhoon 
ranged from 6 to 30%. Individual mangrove tree species possessed different mechanisms of survival and 
recovery following the typhoon. Sonnartia alba had higher levels of crown damage and snapped mainstems 
but also had the capacity for epicormic sprouting. In contrast, Rhizophora sp. had a more flexible trunk 
lower mainstem breakage but also lacked the capacity of epicormic sprouting. Adaptations of the individual 
species to survive and respond to the typhoons demonstrate the capacity of these ecosystems to withstand 
and recover from natural disturbances in the absence of other anthropogenic effects. 
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UTILIZING A MICROSOFT ACCESS DATABASE TO FACILITATE HAWAIIAN RARE PLANT RESTORATION. The 
Army Natural Resources (NR) program manages many endangered plant species both on and off Army 
lands. One component of this program is collecting propagules from wild plants for long-term storage, for 
testing propagule storage methods, and for growing plants for reintroduction into the wild. Army NR 
utilizes databases designed by the Hawai‘i Natural Heritage Program to facilitate this process. Long-term 
propagule storage methods are researched at Lyon Arboretum’s micropropagation facility and Seed 
Conservation Lab. These facilities utilize databases to track methodology and results, and are linked to the 
NR database. The Army NR database is used to determine when to collect propagules, when to pull 
propagules out of storage, and which founder plants should have representatives grown in order to balance 
the stock in the wild. The database can also track the status of collections from each individual wild plant, 
tell us where and how many propagules are in storage or at living collection sites, how many individuals 
have been outplanted from each founder and where. Once plants have been outplanted, the NR database 
tracks population structure and vigor. The NR database then helps plan next year’s reintroductions, by 
showing which founders are underrepresented, which plants need additional propagule collections, and 
which sites have better survivorship and vigor. Ultimately, the database helps NR show compliance with 
U.S. Fish and Wildlife Service requirements by presenting an accurate picture of the population status of 
wild populations, reintroduced populations, and ex situ storage. 
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ABUNDANCE, HABITAT DISTRIBUTION AND POSSIBLE THREATS TO Rhyncogonus stellaris. The Natural 
Resources office at Pōhakuloa Training Area is committed to maintaining the natural ecological integrity of 
its unique areas. Part of this ecology includes a rare native weevil (Rhyncogonus stellaris), which is found 
only at Pōhakuloa Training Area. In 2002, biologists found a single Rhyncogonus in a fenced rare plant 
enclosure among a’alii (Dodonaea viscosa) leaf litter. Eight survey sites have since been established in the 
same vegetation type and elevation. Sampling began in March 2004, and in August 2004 Rhyncogonus was 
discovered on ‘āweoweo (Chenopodium oahuensis). Throughout August and September, eighteen 
individuals (four mating pairs, six male, four female) were found at only one site. Future survey efforts will 
include different vegetation types and sampling other potential host plants. Potential threats include fire, 
human habitat destruction and alien predators. In 1998, the Argentine ant (Linepithema humile) was 
discovered in areas were the Rhyncogonus was recently found. Argentine ants are known to be aggressive 
predators on native insects. Currently, no Argentine ants have been found at the recently discovered 
Rhyncogonus site. However, of the eight new sites established, the other seven sites surrounding the 
population of Rhyncogonus have shown Argentine ant activity. Surveys of the ant population boundary are 
currently underway. By trying to control the spread of the ants, we hope to restore potentially favorable 
Rhyncogonus habitat. 
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CURRENT AND POTENTIAL ISLAND RESTORATION IN THE MARIANAS ARCHIPELAGO. Endangered species 
recovery through habitat restoration is being implemented on several islands in the Mariana archipelago. 
These projects include feral ungulate, feral cat, rat, and snake eradications. On the Commonwealth of the 
Northern Mariana Islands of Sarigan and Anatahan, pig (Sus scrofa) and goat (Capra hircus) removal 
projects are helping endangered Micronesian megapodes (Megapodus laperouse laperouse) and threatened 
fruit bats (Pteropus mariannus mariannus) as well as other native species. On the islet of Managaha in 
Saipan lagoon, rat (Rattus sp.) and cat (Felis catus) removal have increased numbers of nesting wedge-
tailed shearwaters (Puffinus pacificus), and on Guam’s Cocos Island, a project to remove rats and brown 
tree snakes (Boiga irregularis) is being planned in an effort to reintroduce native birds. This talk will focus 
on the efforts on Sarigan and Anatahan and the methods used and results achieved along with the current 
status. It will also give a general overview of the other island projects and islands in need of restoration in 
the Mariana island chain.  
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RESTORING BIOLOGICAL INTEGRITY TO HAWAIIAN STREAMS THROUGH RIPARIAN ZONE REMEDIATION. 
Riparian zones, comprised of vegetated areas adjacent to streams, are important functional areas of 
interface between watersheds and lotic ecosystems where organic nutrient and sediment transfers are 
regulated. Stream reaches in Limahuli Valley on Kaua‘i were determined to be excessively shaded by 
invasive alien tree species which were believed to be causing lowered population densities of expected 
native fish and macroinvertebrates through light limitation and excessive inputs of plant litter. Given that 
these are common problems of stream ecosystems throughout Hawai‘i, a 2-year experimental remediation 
project was initiated to evaluate the feasibility and ecological effects of the removal of alien trees from a 
~1-acre riparian site and their replacement with native plants appropriate for the region. Remediation 
efforts resulted in measurable improvement in light regimes and reductions in localized organic litter inputs 
with a transition to dominance of green algae associated with increases in benthic aquatic insect biomass. 
Improvements, however, were localized and the site influenced by upstream sources of plant litter and 
spatiotemporal pattern / intensities of flood events. Anticipated increases in the population densities of 
native stream animals were only achieved in limited fashion for two native fish species able to capitalize on 
the transition to green algal dominance. For stream ecosystem managers, the goal should be to restore the 
natural features of ecological organization within the ‘complex adaptive system’ using specific ecological 
targets but this will require long-term site maintenance and monitoring within an adaptive management 
framework.  
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ECOZONE COMPRESSION ALONG STEEP TOPO-CLIMATIC GRADIENTS ON HUALĀLAI, NORTH KONA: 
IMPLICATIONS FOR BIODIVERSITY MANAGEMENT AND PROTECTED AREA DESIGN. A network of climate 
monitoring stations was established on the northern slope of Hualālai (between 750-2,450m elev.) in the 
ahupua‘a of Pu‘uwa‘awa‘a and Ka‘ūpūlehu. Data for a range of environmental variables (e.g., rainfall, fog, 
throughfall, stemflow, soil moisture, wind speed/direction, solar radiation) has been collected since 2002. 
In addition, quantitative forest surveys (structure/composition) were undertaken along the climate transects. 
These data were used to develop a comprehensive water resource assessment of the area, and further 
support ecological research (vegetation/atmosphere interactions) directed toward native ecosystem 
restoration and management. Initial climatological data from this study documents dramatic linear (e.g., 
temperature) and non-linear  (e.g., rainfall, evapo-transpiration) relationships between slope elevation and 
atmospheric parameters, which are interpreted as exerting strong control (through water balance) on the 
vertical compression of native forest  “eco-zones.”  Over a slope elevation range of less than 300 meters, 
native forest composition changes from koa (Acacia koa) to ‘ōhi‘a (Metrosideros polymorpha) and then to 
pūkiawe (Leptecophylla tameiameiae) dominant. This extreme altitudinal compression in vegetation 
zonation appears well correlated with calculated annual water balance surpluses and deficits. Wind data 
confirm the presence of a distinct, diurnal, thermal wind regime on the north slope of Hualālai, a 
phenomenon previously thought to be largely restricted to the mountains south slope. These biophysical 
interactions between climate and vegetation on Hualālai produce spatially compressed forest zones, which 
pose special management issues and protected area design considerations. 
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INTEGRATING NATURAL AND CULTURAL RESOURCES IN PACIFIC ISLANDS: WORKING WITH LOCAL 
CULTURES. The Pacific Island Network (PACN) includes 11 National Parks in Hawai‘i, Guam, Saipan, and 
American Samoa. The Inventory and Monitoring Program (National Park Service) works with these parks, 
communities, and cultures to provide baseline resource information, monitor long-term trends in resource 
condition, and facilitate collaboration, information sharing, and economies of scale in natural resource 
management. The Network added an additional goal to existing national monitoring program goals: “To 
provide data to better understand, protect, and manage important resources that share cultural and natural 
value.” To illustrate, numerous resources that share cultural and natural value are being inventoried or will 
be monitored, including fishponds, fisheries harvest, underwater soundscapes, erosion and deposition 
processes, ethnobotanical resources, and invasive species. The network also strives to include this 
additional goal as it implements long-term Vital Signs monitoring. 
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TRANSLOCATION PLANNING AND HABITAT RESTORATION AT MIDWAY ATOLL NATIONAL WILDLIFE 
REFUGE FOR LAYSAN TEAL (Anas laysanensis) RECOVERY. The Laysan teal (Anas laysanensis) is a non-
migratory duck, previously widespread in the Hawaiian Islands. The species is endemic to Hawai‘i, 
globally endangered, and occurs as a single, relict population restricted to Laysan Island (415 ha). Refuge 
and endangered species managers are responsible for restoring ecosystems of the Northwestern Hawaiian 
Islands, and the Laysan teal is one of the missing components. An insurance population is urgently needed. 
Not only is it crucial that experimental translocations not impact the source population on Laysan, but also 
that the translocation site meets the Laysan teal’s requirements for food, cover, freshwater for duckling 
survival, and the absence of mammalian predators. In 2000 a translocation feasibility report was prepared 
for the U.S. Fish and Wildlife Service suggesting 9 possible sites. In 2003 a translocation site ranking 
process involving 15 state, federal, university, and NGO biologists was conducted and Midway Atoll was 
selected as the best site for the experimental translocation. Habitat restoration and hydrological assessments 
began at Midway in August of 2003. We created 12 wetlands, erected aviaries, removed nonnative plants 
(particularly Verbesina encelioides and Casuarina equisetifolia), and planted over 4000 native plants. We 
describe the planning, research application, habitat restoration, and logistics of the first experimental 
translocation to Midway Atoll in 2004. We will also share recent restoration efforts and plans for the follow 
up translocation targeted for September 2005.  
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RARE PLANT RECOVERY AND FOREST RESTORATION IN HONOULIULI PRESERVE. The age of the Wai‘anae 
Mountains, colonization by Kaua‘i and east O‘ahu flora and fauna, and rapid changes in microclimates 
have resulted in a high level of diversity and endemism in Honouliuli, O‘ahu. Massive deforestation due to 
30,000 ungulates led to wide scale ecosystem collapse in early part of the 20th century. Early territorial 
foresters, James Campbell, and Civilian Conservation Corps saved the forest remnants through a massive 
ungulate eradication campaign, miles of fencing, and millions of forestry plantings. However, native 
species continued to decline through the late 20th century due to increases in weeds, pigs, and predators. 
Today over 90 rare and endangered species occur in Honouliuli. In 1991 the Honouliuli Preserve was 
created by The Nature Conservancy (TNC). The first year of restoration and rare plant recovery effort 
began in 2003-2004. The approach for restoration of Honouliuli is four pronged: rare species collection 
and management, insitu/exsitu propagation, outplanting, and habitat protection and improvement. To date 
the program has increased the number of 5 rare plant species by 10 fold, fenced 170 acres, and reforested 
11 acres with native trees and shrubs. Challenges to the program include a vast weed species seed bank, 
little to no wild recruitment of rare species, and a lack of staffing and hard funding. However, an increase 
in both research efforts and cooperative management in the Wai‘anae mountains by Army Natural 
Resource and TNC staff bolster hope for the recovery of the forests of Honouliuli. 
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MOVEMENTS OF ´I´IWI (Vestiaria coccinea) ON MAUNA KEA:  DO UPPER ELEVATION RESERVES PROTECT 
MOBILE SPECIES?  In Hawai‘i, mosquito-borne disease has decimated many native birds. The remaining 
high elevation populations are considered to be relatively free from disease exposure and many are located 
in reserves actively managed for bird conservation. However, the mobility of high elevation breeders, such 
as the ‘i‘iwi (Vestiaria coccinea) may impact the effectiveness of reserve management. During the end of 
the breeding season in 2003 and 2004 (Apr-Aug) I fitted individual ‘i‘iwi from a high elevation (6,300 feet) 
breeding population at Hakalau Forest National Wildlife Refuge on the eastern slope of Mauna Kea with 
radio-transmitters and tracked movements using ground and aerial telemetry. A total of 69 ‘i‘iwi (20 
females, 32 males, and 17 juveniles) were fitted during the two year study; of these, 37 (11 females, 15 
males, 11 juveniles) were detected away from the breeding site (>1 km). Movement patterns were similar 
between years. There was a strong northeast pattern of movement away from the study site with detections 
concentrated in the eastern portion of the forest. The average distances traveled were 13.2 km (2003) and 
11.2 km (2004). In both years nearly 50% of the detection points were below 5,000 feet elevation and 61% 
were outside Refuge boundaries. Overall, the results show that during the non-breeding season ‘i‘iwi 
breeding at upper elevation travel widely across the forest and to lower elevation habitat with higher 
disease risk and little active management for forest bird protection.  
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HI-GAP APPROACH TO MODELING HAWAIIAN BIRD RANGES. Conservation of Hawaiian birds requires 
knowledge of current species ranges to guide management actions. One objective of the Hawai‘i Gap 
Analysis Project (HI-GAP) is to model bird ranges as a component of identifying areas of high 
conservation value. We conducted a workshop to 1) assess the need and expected use of current bird ranges 
by managers and researchers, 2) identify available data, 3) establish agreements to access survey datasets, 
and 4) identify experts to review draft bird range maps. We used Pyle (2002) to identify all birds known to 
occur in Hawai‘i and categorize them according to residency status (e.g., resident native, alien introduced, 
or visitor species). From a total exceeding 300 species and subspecies we identified 50 breeding native 
birds that represent all major taxon groups. Based on available datasets we established three modeling 
approaches to generate species ranges in a Geographic Information System (GIS). For species lacking 
sufficient data to develop models, we relied on expert opinion to map species ranges. Datasets containing 
presence-only data were queried to identify occupied locations. For the remaining species we developed 
habitat associations, parameterized with HI-GAP landcover classes, environmental variables and point 
occurrence data to model species ranges. We present maps of select species ranges, highlighting those that 
were challenging and discuss the strengths and limitations of the models. 
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HAWAI‘I GAP (HI-GAP) ACCURACY ASSESSMENT REQUESTS YOUR ASSISTANCE. The HI-GAP program is 
working to assess and define biodiversity hotspots and patterns of protection and management across the 
main Hawaiian Islands. The land cover map is a fundamental layer upon which the assessment of hotspots, 
protection and management is assessed. The land cover layer was developed using Landsat 7 imagery in a 
supervised classification. To fully evaluate the value of the land cover layer, an accuracy assessment needs 
to be implemented. The current land cover layer for the Island of Hawai‘i identifies more than 30 unique 
communities or land cover descriptors. The HI-GAP program is requesting information from the Hawai‘i 
conservation, management, and research communities on plant assemblages associated with the set of 
points presented in the poster for each of the main Hawaiian Islands. If you have information that you think 
may assist in the HI-GAP accuracy assessment, please visit the poster and provide the HI-GAP program 
with contact information, the assessment sites that your information may cover, and a brief description of 
the type of information.  
 
James Leary1, Nguyen Hue2, Paul Singleton2 and Dulal Borthakur1       
                                                                                                                Best Student Presentation Award Competition   SESSION 4 
 
1Department of Molecular Biosciences and Bioengineering, University of Hawai‘i at Mānoa, 1955 East-West Rd. Honolulu, 
Hawai‘i 
 96822; 808-956-9214; leary@hawaii.edu 
2Department of Tropical Plant and Soil Sciences, University of Hawai‘i at Mānoa, 3190 Maile Way, Honolulu, Hawai‘i 96822 
 
MAJOR ADAPTIVE FEATURES OF GORSE (Ulex europaeus) INFESTATION ON VOLCANIC SOILS IN HUMU‘ULA, 
HAWAI‘I. An estimated 4,000 ha of pastureland in Humu‘ula, located on the slope of Mauna Kea, is heavily 
infested with the noxious weed legume gorse (Ulex europaeus). A long-term plan for renovation of this 
important land resource is to first remove this scourge and subsequently reintroduce koa (Acacia koa) 
canopy forest. We hypothesize that the current ecological conditions in Humu‘ula are ideal for gorse as the 
dominant vegetation. To better understand this infestation, we analyzed both biotic and abiotic aspects of 
the landscape and compared the gorse infestation with the un-infested periphery. Our results show that the 
Humu‘ula landscape is nutrient deficient. Furthermore, the gorse-infested soil pH was significantly lower 
and much more deficient in nutrient cations as a result of gorse uptake. All gorse plants were nodulated and 
were significantly higher in tissue N than the surrounding vegetation, suggesting that symbiotic nitrogen 

 fixation is a competitive advantage of gorse. Soil Bradyrhizobium populations in gorse rhizospheres were 
significantly higher than in uninfested soils. Interestingly, the gorse Bradyrhizobium can nodulate koa, and 
is also genetically related to koa Bradyrhizobium. Based on these results, soil acidification, nutrient 
depletion, and symbiotic nitrogen fixation appear to be major adaptive features of gorse in this area. Thus, 
soil fertility management may have high utility in an effective gorse displacement strategy. With 
compatible microsymbiont populations already established in these gorse-infested soils, koa is further 
justified as appropriate replacement vegetation for the Humu‘ula landscape. 
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Luc Leblanc1, Daniel Rubinoff1 and Roger I. Vargas2       Best Student Presentation Award Competition   SESSION 1 
 
1University of Hawai’i, CTAHR-PEPS, 3050 Maile Way, Room 310, Honolulu, Hawai‘`i 96822-2271; 808-956-9123;  
 leblancl@ctahr.Hawaii.edu  
2U.S. Department of Agriculture, ARS, U.S. Pacific Basin Agricultural Research Center, P.O. Box 4459, Hilo, Hawai‘i 96720 
 
PRELIMINARY INVESTIGATION OF ECOLOGICAL GRADIENTS IN ATTRACTION OF NON-TARGET ORGANISMS 
TO FRUIT FLY FEMALE ATTRACTANTS AND MALE LURES IN HAWAI‘I. Invasive pest fruit flies (Diptera: 
Tephritidae) are commonly monitored using proteinaceous female attractants and synthetic male lures 
placed in traps. When combined with a minimal amount of insecticide and applied as spot sprays or bait 
stations, they constitute a powerful control tool for these agricultural pests. The male lures commonly used 
in Hawai‘i: cue-lure to attract melon fly (Bactrocera cucurbitae) and methyl eugenol to attract Oriental 
fruit fly (B. dorsalis), are traditionally believed to be specific to fruit flies. Past studies have suggested that 
a small number of non-target organisms, including some native species, may be attracted. Protein baits, on 
the other hand, attract a diversity of non-target organisms, and should be used with caution near habitats 
hosting native species. At least 195 arthropod species have been collected in traps baited with one or 
another attractant or lure, though few of them were declared as records of significant attraction. 
Furthermore, at least some of the past records of significant attraction to male lures were actually due to 
attraction to dead flies accumulating in traps and not the lures. The study underway is investigating 
attraction and effects of methyl eugenol, cue-lure, proteinaceous attractants (solulys, Torula yeast, GF120), 
and Biolure 3-component lure for Mediterranean fruit fly (Ceratitis capitata) control, on non-target 
organisms. We are monitoring traps along ecological gradients ranging from native forests, mixed forests, 
and secondary forests, to agricultural farmlands and residential areas. The ultimate goal of this study is to 
generate recommendations on the use of various fruit fly baits for control of pests in a way that minimizes 
the risk of attracting native and beneficial arthropods. 
 
Penny Levin1, Robert Cowie2, Carol Ferguson3, Justin Taylor3, Kim Burnett4 and Kenneth Hayes2  
       POSTER 27 
1P.O. Box 2832, Wailuku, Hawai‘i 96793; 808-285-3947; pennysfh@hawaii.rr.com 
2Center for Conservation Research and Training, 3050 Maile Way, Gilmore 408, University of Hawai‘i at Mānoa, Honolulu, 
Hawai‘i   96822 
3Department of Natural Resources and Environmental Management, College of Tropical Agriculture and Human Resources,  
 1910 East-West Road, Sherman 220, University of Hawai‘i at Mānoa, Honolulu, Hawai‘i 96822 
4Department of Economics, College of Social Sciences, 2424 Maile Way, Saunders Hall, Room 542, University of Hawai‘i at 
 Mänoa, Honolulu, Hawai‘i 96822 
 
IMPACTS OF APPLE SNAILS ON TARO CULTURE IN HAWAI‘I –  PREDICTORS FOR AQUATIC INVASIVE SPECIES 
CONTROL CHOICES. Pomacea canaliculata (a species of apple snail) was introduced to Hawai‘i for 
economic purposes in about 1989. It is now widely established in lower stream reaches, taro-growing areas, 
ditches, ponds, springs, and wetlands across Hawai‘i. It is a highly successful invasive species for which 
there seem to be few, if any, effective, environmentally safe controls. It is one of the biggest threats to the 
survival of taro (Colocasia esculenta) cultivation in Hawai‘i; the cultural importance of taro makes snail 
control especially pressing. Through surveys, interviews, and Geographic Information System (GIS) 
mapping, the study seeks to describe the snails’ spread and to assess their economic impact on taro culture 
and the costs and effectiveness of certain control methods. By understanding the mechanisms by which P. 
canaliculata has spread, we gain insight (hindsight) into aspects of control and pro-active prevention that 
are currently lacking in Hawai‘i but that are important for addressing future aquatic invasive species 
threats. Acknowledging a species’ invasive behavior elsewhere is the most cost-effective approach for 
evaluating permit applications for species of potential economic importance. In Hawai‘i’s multi-ethnic 
community, translation of alien species media into different languages is insufficient. Outreach campaigns 
addressing multiple age groups and actively engaging snail consumer groups from a cultural perspective 
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are lacking. No single control measure will reduce snail populations; a strategic mix of techniques and 
cooperation among agencies, farmers, consumer groups and the general public will be required. 
   
Alan Lieberman1, Kristy J. Swinnerton2. Richard Switzer1, John P. Vetter2, J. Scott Fretz3, Eric 
A.Vanderwerf4       POSTER 17 
 
1Hawai‘i Endangered Bird Conservation Program, P.O. Box 39, Volcano, Hawai‘i 96785; 808-985-7218;  
 alanlieberman@earthlink.net;  
2Maui Forest Bird Recovery Project, 2465 Olinda Road, Makawao, Hawai‘i 96768 
3Hawai‘i Division of Forestry and Wildlife, 1151 Punchbowl St, Room 325, Honolulu, Hawai‘i 96813 
4U.S. Fish & Wildlife Service, 300 Ala Moana Blvd, Room 3-122, Box 50088, Honolulu, Hawai‘i 96850 

 
CAPTURE AND CAPTIVE MANAGEMENT OF THE PO`OULI (Melamprosops phaeosoma). Following 
recommendations from the po`ouli Working Group in 2002, the decision was made to capture the three 
remaining wild po`ouli and remove them to captivity in an attempt to establish a breeding pair. Efforts were 
made by the Maui Forest Bird Recovery Project to capture all three birds within the Hanawī Natural Area 
Reserve between February 2003 and December 2004. A total of 4830 mist-net hours (per 12 m net) resulted 
in the capture of one bird, a male, on September 9th 2004. The bird was captured at 16:20, held overnight in 
a field acclimatization facility and transferred to the Maui Bird Conservation Center the following morning. 
Staff at the captive facility made significant preparations for the husbandry and monitoring of this bird 
throughout its acclimatization period. After two months of captivity, the bird’s health became a concern as 
its body weight began to decline. Supportive veterinary care attempted to eliminate the malaria parasite 
detected in the blood. Despite intensive treatment, the bird lived slightly less than three months (79 days). 
Necropsy and examination of tissues and organs confirmed the advanced age of the bird (>nine years of age 
at capture). Fibroblast cells were grown and cryogenically preserved at the San Diego Zoo’s genetics lab. 
 
James K. Liebherr        PLENARY 
 
Department of Entomology, John H. and Anna B. Comstock Hall, Cornell University, Ithaca, New York 14853-0901; 607-255-
4507; JKL5@cornell.edu 
 
PATTERNS OF ENDANGERMENT OR PATHWAYS TO ENLIGHTENMENT: RECONSTRUCTING THE FAUNA 
HAWAIIENSIS. Specimens taxonomically treated in the Fauna Hawaiiensis were associated by cluster 
analysis, thereby reconstructing assemblages of Hawaiian carabid beetle species (Coleoptera: Carabidae) 
observed during the late 19th Century. Associations among specimens representing 193 species permit 
concise hypotheses of habitat preferences for many of the 32 carabid species collected during the early 
period of European scientific exploration (1872-1902), but not observed since. These associations are 
consistent with data derived from contemporary biological surveys of Hawai‘i. Absence of entire clusters 
of associated species from recent collections suggests actions of common agents leading to extinction or 
extreme population reduction. Species losses appear likely for both an abundant generalist, plus several less 
abundant specialists. The generalist, Blackburnia tantalus of O‘ahu, apparently fell prey to the big-headed 
ant, Pheidole megacephala. Several specialized taxa, formerly associated with Acacia koa, have 
disappeared from habitats on Maui, Moloka‘i, and perhaps the Wai‘anaes of O‘ahu, coincident with 
diminution of mesic koa forest. Future consideration of official conservation status for any Hawaiian 
carabid beetle species must take into account the status of ecologically associated species, and the limited 
likelihood that individuals of all extant species can be consistently observed in nature due to their natural 
relative rarity or their secretive habits within restricted geographic and ecological distributions. Historical 
specimen associations serve as the best guides for continuing efforts to monitor known faunal members and 
to rediscover long-missing species. These associations also serve to link information concerning individual 
species with particular habitats. 
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Ryan Like      POSTER 51 
 
Waipā Foundation, P.O. Box 1189, Hanalei, Hawai‘i 96714; rlike@hawaii.edu 
 
SCIENCE IN COMMUNITY-BASED RESOURCE MANAGEMENT. The Waipā Foundation manages the 1,500 acre 
ahupua‘a of Waipā on the north shore of Kaua‘i. Our goal is to empower the local Hawaiian community 
through education, training, and community-based economic development programs to restore, manage, 
and utilize the natural and cultural resources of the ahupua‘a. We believe that a tenet of ahupua‘a 
management is that users fully understand and embrace the relationships among water, culture, food, native 
biota, land use and resource sustainability for the community. With displacement from traditional lands and 
restricted access to natural resources, Hawaiian people have largely lost this knowledge. Natural resources 
and their management have become the purview of government agencies and research biologists. We are 
engaging in restoration and research efforts in Waipā that encourage and seek partners in science as a way 
of knowing that empowers the community. This means fully engaging the community in both the processs 
and the results of science. Examples of this work include watershed research, native plant surveys and 
restoration, and land use projects such as taro farming and gathering of medicinal and cultural resources.  
 
Noa Lincoln, Michell Higashi, Mamo Lundin and James Juvik 
                                                                                                                        Best Student Poster Award Competition   POSTER 44 
 

Keaholoa Program, Department of Geography, University of Hawai‘i –Hilo, 200 West Kāwili Street, Hilo, Hawai‘i 96720; 808-
276-3550; linc@maui.net 
 
EVALUATION OF MANAGEMENT STRATEGIES IN A PUBLIC-PRIVATE (SAFE HARBORS) NATIVE ECOSYSTEM 
RESTORATION PARTNERSHIP, HĀMĀKUA, HAWAI‘I. Native forest ecosystem on privately owned ‘Umikoa 
Ranch (900 ha, lying at elevations between 700-1,500 meters and the windward slopes of Mauna Kea) have 
been severely degraded over the past two centuries through the combined effects of commercial logging 
(Acacia koa and Santalum freycinetianum) and the grazing impact of both feral and domestic ungulate 
herds. Over the past 15 years several ecosystem restoration initiatives have been undertaken on the ranch 
under federal cost-sharing agreements. Past and ongoing restoration efforts include: construction of 
artificial wetland habitat for the Anas wyvilliana and Branta sandvicensis; fencing, cattle exclusion and 
scarification of 200 hectaares for Acaia koa forest regeneration; and the fencing and restoration of various 
altitudinally distinct forest zones, to enable the creation of self sustaining populations of rare and 
endangered native plant communities formally found on the ranch. Here, we examine the cumulative 
impact of these restoration initiatives at a landscape scale, including multiple stake-holder motivations and 
interactions, as well as project costs/benefits and outcomes, and the degree to which ‘Umikoa may serve as 
a useful model for future conservation actions. 
 
Rhonda K. Loh1, Sierra McDaniel2, Susan Dale2, Mayavati Vaidya2, Alison Ainsworth3 and J. Tim 
Tunison1        SESSION 4 
 
1National Park Service, Hawai’i Volcanoes National Park, Division of Resource Management, P.O. Box 52, Hawai’i Volcanoes 
National Park, Hawai‘i 96718; 808-985-6098; rhonda_loh@nps.gov 
2University of Hawai‘i, Pacific Cooperative Studies Unit, Hawai'i Volcanoes National Park, 96718 
3Oregon State University, 140 Nash Hall, Corvallis, Oregon 97331 
 
RESTORATION STRATEGIES IN FIRE-DAMAGED MESIC AND WET FOREST. The 2002-2003 fire season was 
remarkable for the size (total burn area >11,000 ac) and duration (>200 days) of wildfires at Hawai‘i 
Volcanoes National Park. They included the largest fires to date in ‘ōhi‘a (Metrosideros polymorpha) rain 
forest and mesic forest. The impacts of fire on these ecosystems were expected to vary according to the 
invasive species present and past history of disturbance in the area. This led managers to adopt several 
strategies to restore preburn communities. In rainforest, the strategy was to exclude disruptive alien woody 
species, pigs and fire to allow time for natural recovery of the forest. Halfway through the control program, 
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13,000 faya (Morella faya) and strawberry guava (Psidum cattleianum) had been removed, and new 
invasive trees (Falcataria moluccana, Melochia unbellata) not previously detected in the preburn 
community were removed from the burn. In mesic forest overwhelmed by invasive swordfern (Nephrolepis 
multiflora) and at high risk for future wildfires, a subset of fire-tolerant native species belonging to the 
preburn community was used to revegetate the area. Revegetation by outplanting and seeding took place 
within the first two years following fire and before invasive swordfern could fully recover and exclude 
native plants. Preliminary results showed ‘ūlei (Osteomeles anthyllidifolia), ko‘oko‘olau (Bidens 
hawaiiensis), māmane (Sophora chrysophylla), and ‘iliahi (Santalum paniculatum) established from 
artificial seeding in the burn. Outplant survivorship of 23 species was 58%, with 6 species reaching 
reproductive maturity within two years following fire. Implications for future management are discussed.  
 
Richard A. MacKenzie and Nicole Cormier                                                                             SYMPOSIUM 1 
 
U.S. Department of Agriculture, Forest Service, Pacific Southwest Research Station, Institute of Pacific Islands Forestry, 60 
Nowelo Street, Hilo, Hawai‘i 96720; 808-522-8230; rmackenzie@fs.fed.us 
 
IMPACTS OF TYPHOON SUDAL ON COASTAL NEKTON COMMUNITIES OF YAP, FEDERATED STATES OF 
MICRONESIA. Few studies have examined the effects of typhoons on small, isolated islands in the western 
Pacific Ocean, where human populations rely heavily on nearshore areas for subsistence. We surveyed 
nekton communities from 6 mangrove forests and adjacent seagrass beds that varied in degrees of typhoon-
generated disturbance. Fish and crustaceans were sampled using lift nets and throw traps to determine 
density and community composition. Sesarmid mud crabs were also collected from mangrove sites for 
stable C and N isotope analysis to determine how canopy loss impacted mangrove food web structure. 
Preliminary results revealed nekton densities were dominated by 5 species of Palaemonidae shrimps, with 
shrimp densities decreasing with increasing forest disturbance. Fish densities were not significantly 
different among sites and community composition was dominated by demersal, Gobiidae species. Low 
densities of pelagic species imply that demersal fish may be better adapted at recovering from typhoons. If 
the severity of typhoons increase in the future, as many global climate models predict, negative impacts on 
the nekton community could have devastating effects on the entire mangrove-seagrass-marine food web. 
Continued monitoring will provide valuable information on the recovery time for nekton populations and 
how this might impact subsistence based economies of Pacific Islands.  
 
Karl Magnacca1 and David Foote2       POSTER 26 
 

1Pacific Cooperative Studies Unit (UH), 3190 Maile Way, Room 408, Honolulu, Hawai‘i 96822; 808-985-6076; 
kmagnacca@usgs.gov  
2U.S. Geological Survey, Pacific Islands Ecosystem Research Center, PO Box 44, Hawai‘i National Park, Hawai‘i 96718 
 
REVEALING THE DIVERSITY OF CHIRONOMIDAE IN HAWAI‘I. The true midges (Chironomidae) are widely 
used around the world as indicator species in water quality and climate-related work. In Hawai‘i, they are 
also among the few endemic species that are able to persist at disturbed coastal sites, and larvae are 
probably an important component of the diet of endangered Megalagrion damselflies. Recent work on the 
island of Hawai‘i at anchialine pools and along elevational gradients as part of the U.S. Geological 
Survey’s Global Climate Research Project has found that the extent of chironomid diversity in Hawai‘i has 
been significantly underreported. At least three unrecorded species of Polypedilum and one Chironomus, all 
of which are probably exotic, were discovered at coastal sites. More significantly, a large number of 
undescribed species were found in the subfamily Orthocladiinae, the described members of which are all 
endemic. New species were found in all habitats from coastal ponds to montane streams, bogs, and cloud 
forest. Unlike most chironomids, orthocladiines are highly diverse in their breeding habits and include 
some terrestrial species; at least one of the Hawaiian species breeds only in damp mud. Understanding the 
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diversity of species and their breeding habits is essential for use of chironomids in ecological studies, and a 
revision of Orthocladiinae in Hawai‘i should be a high priority. 
 
Dwight Matsuwaki¹ and Melia Lane-Kamahele²                                                                       SYMPOSIUM 3 
 
¹Hawai‘i Natural Heritage Program, Center for Conservation Research and Training, University of Hawai‘i at Mānoa, Honolulu, 
 Hawai‘i 96822; 808-587-8596; dmatsuwa@hawaii.edu 
²National Park Service, Pacific Islands Support Office, 300 Ala Moana Boulevard, PO Box 50165, Room 6-226, Honolulu, 
 Hawai‘i 96850 
 
HI-GAP STEWARDSHIP: MAPPING OF BIODIVERSITY MANAGEMENT. The land stewardship Geographic 
Information System (GIS) layer of HI-GAP displays features that represent distinct management categories 
that are based on ownership, management, and a measure of intent to maintain biodiversity. National Gap 
Analysis Program standards currently apply a scale of 1 to 4 to denote relative degree of protection. A 
status of “1” denotes the highest, most permanent level of protection, and “4” represents the lowest level of 
protection, lack of legally permanent biodiversity protection, or unknown status. HI-GAP used county tax 
map parcel layers as the basis for stewardship mapping, and supplemented these with additional data about 
specific management for biodiversity from federal, state and private land owners. We assigned National 
program stewardship status to lands, and found it necessary to redefine the four stewardship categories to 
suit Hawai‘i’s unique land management practices. We then generated state-wide summary statistics for 
each of the stewardship categories.  
 
Dean Meason1, Travis Idol1, James B. Friday1 and Paul Scowcroft2 
                                                                                                                 Best Student Presentation Award Competition SESSION 2 
 
1Department of Natural Resources and Environmental Management, College of Tropical Agriculture and Human Resources,  
 University of Hawai‘i at Mānoa, 1910 East West Road, Honolulu, Hawai‘i 96822; 808-956 2620; meason@hawaii.edu  
2Institute of Pacific Islands Forestry, Pacific Southwest Research Station, U.S. Department of Agriculture, Forest Service, 1151 
Punchbowl St., Honolulu, Hawai‘i 96813 
 
NUTRIENT CYCLING DYNAMICS IN AN 27 YEAR OLD KOA (Acacia koa) FOREST AND THE EFFECTS OF 
MANAGEMENT OPTIONS. Koa is an important indigenous tree species in Hawai‘i for ecological, cultural, 
and economic reasons. Previous research has indicated that koa growth could be limited by grass 
competition and low plant available soil phosphorus (P), but limitations to koa’s growth and development 
are poorly understood. Before koa could be re-introduced in Hawai‘i at a large scale, its stand dynamics 
needs be understood. A nutrient cycling study was conducted in a 27 year-old koa forest on the island of 
Hawai‘i with 3,000 to 5,000 andisols between 2004 and 2005. The objective of this study was to quantify 
the importance of canopy litterfall in nutrient cycling and determine how it can be affected by competition 
control, P amendments, and thinning. No significant difference was found in live phyllodes concentration 
of nitrogen (N), potassium (K), calcium (Ca), and magnesium (Mg) while the P amendment increased [P] 
from 0.18 to 0.29 g m-2. Canopy nutrient concentration appears to correlate well with plant available soil 
nutrients, for the first six months of 2004 no significant difference was found between treatments for 
nitrate, ammonium, K, Ca, and Mg, while the P amendment increased soil P from 6.3 to 338.4 μg m-2 60 
days-1. Monthly litterfall biomass rates and nutrient concentrations and the dynamics of soil nutrients will 
be presented at the conference. From the initial results, forest litterfall appears to be an important source of 
nutrients for koa and nutrient amendments to an old stand age can produce a positive feedback loop for 
forest growth and development.  
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Trae Menard                                                                                                                                SYMPOSIUM 5 
 
The Nature Conservancy, Kaua‘i Program, 284-A Hookipa Rd., Kapa‘a, Hawai‘i 96746; 808-482-1836; tmenard@tnc.org 
 
A TALE OF TWO VALLEYS: THREAT MANAGEMENT IN THE LOWLAND WET FORESTS OF LUMAHA‘I AND 
WAINIHA VALLEYS, KAUA‘I. Intact remnants of native-dominated lowland wet forests (LWF) exist in the 
upper reaches of Lumaha‘i and Wainiha Valleys, on the north shore of Kaua‘i. However, due to differences 
in accessibility to ungulates and proximity to degraded areas, Lumaha‘i Valley is more degraded than the 
adjacent Wainiha Valley. The primary threats to the remaining 1,150 acres of LWF in Lumaha‘i Valley are 
pigs, goats, and weeds, particularly Australian tree fern (Sphaeropteris cooperi) and Clidemia hirta. While 
the forest canopy in upper-Lumaha‘i is roughly 95% native-dominated, the understory is no greater than 
75% native-dominated due to the combined effects of ungulate disturbance and weed dispersal from 
adjacent, more degraded areas, like Hanalei Valley. In contrast, the 3,100 acres of intact LWF in Wainiha 
Valley is greater than 95% native –dominated in both the canopy and understory – a result of topographical 
features that prevent ungulate ingress and isolation from more degraded areas. In collaboration with 
partners like the Waipā Foundation, UH Sea Grant, Kamehameha Schools, and the Kaua‘i Watershed 
Alliance, The Nature Conservancy is preparing to fence and remove ungulates from upper-Lumaha‘i 
Valley and is currently aerially mapping existing weed infestations in both valleys in order to prevent the 
spread of Australian tree fern into Wainiha Valley. As coordinators of the Kaua‘i Watershed Alliance, The 
Conservancy intends and preserve or improve the integrity of the LWF of both valleys through intensive 
and strategic threat abatement.  
 
Ellen Columbe1, Sarah Newton2, Trae Menard2 and Alvin Kyono3       POSTER 57 
 
1Kōke‘e Resources Conservation Program, P.O. Box 100, Kekaha, Hawai‘i. 96752 
2The Nature Conservancy, Kaua‘i Program, 284-A Hookipa Rd., Kapa‘a, Hawai‘i. 96746; 808-482-1836 
3Hawai‘i Division of Forestry and Wildlife, 3060 Eiwa St., Room 306, Līhu‘e, Hawai‘i. 96766 
 
USING AERIAL SURVEYS TO ASSESS ECOSYSTEM THREATS AND GUIDE CONTROL EFFORTS. Aerial 
helicopter surveys were conducted from May 2003 – April 2005 to assess the weed occurrences and 
ungulate activity throughout Kaua‘i’s native-dominated forest. Information gathered during these surveys 
informed the Kaua‘i Watershed Alliance (KWA) Management Plan, completed by the Nature Conservancy 
in April of 2005. The State’s Natural Area Partnership Program, National Fish and Wildlife Foundation, 
and The Hawai‘i Community Foundation funded the project. Staff from Hui o Laka’s Kōke‘e Resource 
Conservation Program, The Hawai‘i Division of Forestry and Wildlife, The Nature Conservancy, and the 
Kaua‘i Invasive Species Committee organized and conducted the surveys, which entailed flying slowly at 
canopy height along transects spaced at 100-meter intervals. Transect vectors were pre-programmed into a 
Garmin Global Positioning System (GPS) for flight direction. Waypoints for weed occurrences, ungulate 
sign, possible campsites, and landing zones were entered into another Garmin GPS unit as they were 
detected. GPS data, including data relevant to management, such as site topography, weed abundance, and 
ungulate disturbance type was downloaded into an Arcview 9 spatial database. As of April 2005, 8,751 
acres were covered in 50 hours of flight time for a cost of $44,840 ($37,480 for helicopter time and $7,360 
for staff time). Analysis results will focus the KWA management on kāhili ginger (Hedychium 
gardnerianum), Australian tree fern (Cyathea cooperi), and feral pigs (Sus scrofa) in 5 urgent project areas: 
Mōhihi Drainage (west Alaka‘i), Halehaha Drainage (east Alaka‘i), Wai‘ale‘ale summit, and Upper 
Wainiha and Lumaha‘i Valleys.  
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Stephen E. Miller and Mark Metevier       SESSION 6 
 
Ecological Services, Pacific Islands Office, U.S. Fish and Wildlife Service, 300 Ala Moana Blvd., Room 3-122, Honolulu, 
Hawai‘i 96850; 808-792-9400; Stephen_E_Miller@fws.gov                                                                                                      
 
MODELING AND MAPPING ENDANGERED SPECIES BIODIVERSITY LANDSCAPES. The landscape distribution 
of federally listed endangered species is a critical piece of information needed to guide ongoing and future 
recovery efforts. There are, however, at least two significant problems in integrating data on point 
occurrences, species occurrences, critical habitat, and suitable habitat into a single picture of endangered 
species landscape biodiversity. One problem is integrating occurrence data from different taxonomic 
groups (plants, invertebrates, and vertebrates). Another problem is integrating occurrence data and habitat 
data into a single assessment landscape biodiversity. We have devised an approach using Geographic 
Information Systems that allows for the integration of occurrence data from different taxonomic groups and 
the integration of occurrence data with habitat data. Nearest neighbour valuation and scaling the range of 
values produced in the separate occurrence analyses and habitat analyses are important steps in producing a 
useful assessment of landscape biodiversity. We have applied this approach to island of O‘ahu using 
occurrence data (2,592 points) and habitat data (75 critical habitat species and 89 suitable habitat species) 
for 108 listed and candidate species (84 plants, 13 tree snails, 2 damselflies, and 2 birds). The outcomes of 
these analyses are an Occurrence Biodiversity Landscape map, a Habitat Biodiversity Landscape map and a 
final Full Biodiversity Landscape map.  
 
Christen Mitchell1, Christine Ogura1, Dwayne Meadows1, Austin Kane1, Scott Fretz2 and Jeff Walters3  
         SESSION 6 
1Pacific Cooperative Studies Unit, University of Hawai‘i and the Division of Forestry and Wildlife, 1151 Punchbowl Street, 
  Honolulu, Hawai‘i 96813; 808-587-0051; Wildlife.Strategy@hawaii.gov 
2Department of Land and Natural Resources, Division of Forestry and Wildlife, 1151 Punchbowl Street, Honolulu, Hawai‘i 
 96813 
3Department of Land and Natural Resources, Division of Aquatic Resources, 1151 Punchbowl Street, Honolulu, Hawai‘i 96813 
 
HAWAI‘I’S COMPREHENSIVE WILDLIFE CONSERVATION STRATEGY. The development of a Comprehensive 
Wildlife Conservation Strategy (CWCS) is a nationwide initiative occurring in all 50 states and U.S. 
territories to protect wildlife species in greatest conservation need. The Hawai‘i Department of Land and 
Natural Resources is leading the effort to collect the best available information from the many existing 
plans and programs, and to coordinate with other local, state and federal agencies, non-governmental 
organizations, and private landowners to develop and implement the best approaches to ensure the long-
term conservation of Hawai‘i’s native wildlife through Hawai‘i’s CWCS. Much of the groundwork for this 
collaboration exists in Hawai‘i in the form of numerous partnerships and management and recovery plans. 
Although such work is characterized by collaboration and sharing of information and responsibilities, no 
one document has ever attempted to pull together and combine these activities into one strategy for the 
entire State covering multiple species groups. By identifying key threats, priority species and habitats, and 
strategies for their conservation, and by creating a framework to measure the effectiveness of these 
strategies, Hawai‘i’s CWCS lays a foundation for conservation of native wildlife and their habitats. By 
taking a proactive approach, Hawai‘i’s CWCS takes a fiscally responsible stand. By recommending 
measures to keep species from reaching threatened or endangered status, the CWCS provides a cost-
effective approach to wildlife conservation, which would be far more costly once species become listed. 
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Tomoaki Miura1, Tomoko Suzuki, Michael Harman2 and Jonathan Deenik3            SESSION 6 
 
1Department of Natural Resources and Environmental Management, University of Hawai‘i at Mānoa, Honolulu, Hawai‘i 96822; 
808-956-7333; tomoakim@hawaii.edu 
2Global Environmental Science, University of Hawai‘i at Mānoa, Honolulu, Hawai‘i 96822 
3Department of Tropical Plant and Soil Sciences, University of Hawai‘i at Mānoa, Honolulu, Hawai‘i 96822 
 
MAPPING INVASIVE PLANT SPECIES USING REMOTE SENSING METHODS FOR SUSTAINABLE WATER 
RESOURCE MANAGEMENT IN MĀKAHA VALLEY, O‘AHU. The spread of alien plant species has been 
considered not only as one of the most significant threats to biodiversity, but also as a major factor altering 
the hydrological cycle in Hawai‘i. In this study, we explored the utility of fine resolution satellite remote 
sensing for discriminating and mapping invasive species in Mākaha Valley, O‘ahu with the goal of 
providing detailed vegetation maps of the valley that can be used to address hydrological and ecological 
issues related to invasive species. A geometrically- and radiometrically-calibrated IKONOS satellite image 
(4 meter spatial resolution in a multi-spectral mode) was acquired in September 2003 and processed into a 
vegetation map with an unsupervised classification algorithm. The entire image was successfully classified 
into six vegetation classes, depicting their respective spatial extents within the valley. The satellite results 
were compared to airphoto interpretation results and were found to be superior to the airphoto results due to 
higher radiometric quality and additional spectral bands available with IKONOS. These preliminary results 
indicate that fine resolution satellite images are effective tools for mapping alien plant species invasions in 
tropical island settings with some limitations. 
 
Colleen Murray1, Susan Cordell1, Jarrod Thaxton1 and Creighton M. Litton1,2        POSTER 3 
 
1U.S. Department of Agriculture, Forest Service, Institute of Pacific Islands Forestry, 23 E. Kāwili St., Hilo, Hawai‘i 96720; 
808-933-8121; colleenmurray@fs.fed.us 
2Department of Biological Science, California State University Fullerton, 800 N. State College Boulevard, Fullerton, California 
92834 
 
SEEDLING DYNAMICS AND SEED RAIN IN A HAWAIIAN DRY FOREST. The endangered dry forests of Hawai‘i 
are threatened by development, fire, conversion to agriculture, and non-native species invasion, such as the 
alien invader fountain grass (Pennisetum setaceum). Fountain grass dominates the understory of most dry 
forest remnants in Hawai‘i. It is presumed that dry forest seedling production and recruitment is episodic 
and dependent on years with above average precipitation which provides conditions favorable for seed 
production and seedling establishment. In 2004, we documented a significant increase in the annual rainfall 
at the Ka‘ūpūlehu dry forest preserve in North Kona, resulting in abundant flower and fruit production and 
subsequent seedling establishment. To examine seed and seedling dynamics, we set up long term 
monitoring plots in three different areas at various stages of fountain grass control. Seedling abundance and 
diversity was greatest in the long term fountain grass control treatment, although alien seedling abundance 
and diversity was highest in areas where fountain grass had been removed relatively recently. The data also 
demonstrate drought tolerant characteristics in native species:  during the dry summer months, alien 
seedlings virtually disappeared from the monitoring plots, declining by 91% from the original census while 
native species populations declined by only 42%. Seed rain was much less abundant in areas where 
fountain grass had invaded the forest or had only been recently controlled. Understanding the effect of 
invasive species on dry forest regeneration is critical to the management and restoration of these forests. 
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Daniel C. O’Doherty and Alison R. Sherwood                          Best Student Poster Award Competition POSTER 32 
 
Department of Botany, 3190 Maile Way, University of Hawai‘I at Mānoa, Honolulu, Hawai‘i 96822; 808-956-3719; 
odoherty@hawaii.edu  
 
INFLUENCE OF REPRODUCTIVE STRATEGY ON GENETIC POPULATION STRUCTURE OF THE HAWAIIAN ALIEN 
INVASIVE SEAWEED ACANTHOPHORA SPICIFERA. Numerous alien macroalgae have invaded Hawai‘i’s coral 
reefs, leading to the displacement and disruption of native algal and coral communities. Of these invasive 
algae, Acanthophora spicifera is the only species that has been frequently observed in a sexually 
reproductive state. As of yet, no research has examined the population genetics and dynamics of these alien 
algal species. Molecular analyses such as DNA fingerprinting are useful in determining if reproductive 
strategy is associated with the degree of population structure. We are using inter-sequence simple repeat 
(ISSR) analyses in combination with DNA sequencing to evaluate genetic variation in A. spicifera 
populations. Thus far analyses reveal a substantial amount of variation both within and between eight 
populations collected on O‘ahu (3 primers and 39 loci), but very little nucleotide variation based on a 
relatively unconserved fragment of the LSU nuclear ribosomal gene. The high level of genetic variability is 
consistent with A. spicifera frequently employing sexual reproduction. The pattern of variation in A. 
spicifera will used to provide guidance toward management recommendations. In this case, the most 
effective control techniques may coincide with the timing of gamete or spore release. The genetic data 
obtained in this research will be the first to address the gap in knowledge of the population genetics of 
Hawaiian alien invasive macroalgae and allow the recommendation specific control measures. 
 
Christine Ogura       POSTER 49 
 
Hawai‘i Division of Forestry and Wildlife, Department of Land and Natural Resources, 1151 Punchbowl Street, Room 224, 
Honolulu, Hawai‘i 96813; 808-587-0058; Christine.S.Ogura@hawaii.gov 
 
HAWAI‘I’S COMPREHENSIVE WILDLIFE CONSERVATION STRATEGY: DESIGNING A FUTURE FOR HAWAI‘I’S 
WILDLIFE. The Hawai‘i Division of Forestry and Wildlife and the Hawai‘i Division of Aquatic Resources 
within the Department of Land and Natural Resources took the lead in developing Hawai‘i’s CWCS, a 
state-wide initiative to provide strategic guidance on conserving native wildlife. The CWCS is a national 
initiative in which all 50 states plus the U.S. territories are participating in order to continue to receive 
federal funds for wildlife conservation activities. Hawai‘i’s CWCS involved partners, stakeholders, and the 
general public in the planning process and built upon and expanded existing partnerships to pull together 
the needed information, to develop scientific recommendations for conservation action in this State. 
Hawai‘i’s Strategy identifies species of greatest conservation need and their affiliated habitats. It includes 
strategies for addressing those needs and the conservation of the diversity of species. 
 
Go Ogura1, Katsuhiro Yamashita1, Takahiro Ichise2, Makiko Hamada1, Yasuo Iijima2, Osamu Ishibashi1, 
Yoshinori Arakaki3, Yukihide Kishimoto3 and Fumio Yamada4        POSTER 56 
 
1Laboratory of Subtropical Zoology, University of the Ryukyus, 1 Senbaru, Nishihara, Okinawa 903-0213, Japan; 81-98-895- 
 87791; ogurago@agr.u-ryukyu.ac.jp  
2Kyushu Branch Office, Yachiyo Engineering Co., Ltd., 2-1-5 Arato, Chuo, Fukuoka 810-0062, Japan 
3Taishin Shokai Co., 3-10 Shuri-Sueyoshi, Naha, Okinawa 903-0801, Japan  
4Forestry and Forest Products Research Institute, 1 Matsunosato, Tsukuba, Ibaraki 305-8687, Japan 
 
DEVELOPMENT AND EVALUATION OF AN EXCLUSION FENCE FOR MONGOOSE. The small Asian Mongoose 
(Herpestes javanicus) was introduced to Okinawa from British India in 1910 to control snakes and rats. 
However, the mongooses started preying on native species. Since 2000, the Okinawa prefectural 
government has captured the mongooses by setting 1,000 live traps in the northern part of Okinawa Island 
(Yanbaru). However, complete eradication could not be achieved, and the mongoose population has 
persisted at a low density. In the present project, we positioned exclusion fences for mongooses at the 
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southern limit of the Yanbaru region and conducted the mongoose escape test accordingly. A metal fence 
with a height of 1.1 meters and a 90-degree outrigger could block all mongooses. A metal fence with a 
height of 1.2 meters and a smooth metal plate could block almost every mongoose. This fence was then 
selected as the most applicable among all the tested metal fences; this is because outriggers are not attached 
on this fence and the fence does not affect human activities. A soft net fence (plastic net and fiberglass 
pole) could block almost every mongoose. The technical points that need to be considered include careful 
selection of the fiberglass pole, which depends on the mongoose body weight, and inclination of the pole at 
30 degrees toward inside. The net is easier to set up and costs less ($20/ meter) than the metal fence ($200/ 
meter). However, the net was damaged by the rodents and weed cutters. 
 
Rebecca Ostertag1, Susan Cordell2, Jene Michaud1, Colleen Murray2 and Cynthia Thurkins1  
                                                                                                                                                     SYMPOSIUM 5 
1University of Hawai‘i at Hilo, 200 W. Kāwili Street, Hilo, Hawai‘i 96720; 808-974-7361; ostertag@hawaii.edu 
2U.S. Department of Agriculture, Forest Service, Institute of Pacific Islands Forestry, 23 E. Kāwili Street, Hilo, Hawai‘i 96720 
 
REMOVING THE ALIENS: EXPERIMENTAL RESULTS FROM A LOWLAND WET FOREST ON HAWAI‘I ISLAND. 
Resource competition with alien plant species is one of the greatest threats in Hawaiian forests today, 
especially in lowland wet forests. To test the effects of alien species on rainfall interception, soil moisture, 
light availability and plant productivity, we established four 100 m2 removal plots and paired controls in a 
fenced exclosure in a 30 meters elevation lowland wet forest on the island of Hawai‘i. Biomass removed 
ranged from 325-928 kg dry weight per plot and was dominated by bingabing (Macaranga mappa) and 
melastoma (Melastoma candidum). Light availability increased by more than 50% when the non-native 
species were removed. Increased light levels may directly correlate with native species success, but to date 
we are seeing large amounts of alien seedlings in the removal plots and little regeneration by native species. 
Our data show that during dry periods, soil water availability is more than 50% greater in the removal plots, 
despite the fact that rainwater inputs into the plots are identical. In addition, litterfall inputs in the control 
plots are double the removal plots. These results suggest that alien species are having large effects on 
native species through water and light competition and are potentially influencing nutrient availability 
through their litterfall. Removal of alien species over large areas may not be feasible but our results suggest 
that resource competition between native and invasive plants should be addressed in the restoration and 
management of Hawai‘i’s lowland wet forests. 
 
Christian Papineau         SESSION 2 
 
Dry Forest Conservation Programme, North Research Center – IAC, P.O Box 6, 98825, Pouembout, New-Caledonia; 
00.687.47.76.24; foretseche@iac.nc                                                                                                      
 
THE DRY FOREST AND ITS CONSERVATION IN NEW CALEDONIA (SOUTH PACIFIC). New Caledonia is a hot 
spot of biodiversity. Among its remarkable ecosystems, the dry forest is threatened by fragmentation, fires, 
land clearings and introduced species. It remains 4,500 hectares (1 % of its original area) with 456 plant 
species (endemism rate = 57 %) and numerous animal species. For preserving this endangered forest, 
public authorities, research institutes and NGOs (WWF, Conservation International) signed a partnership in 
2001. The missions of the Dry Forest Conservation Programme (DFCP) are to understand, save, protect, 
restore, valorise, manage and promote the DF. For that, the DFCP works at different scales (sites, 
landscapes, regions) and with many stakeholders (scientists, technicians, landowners, tribes, agencies, 
schools, associations, media…). The enhanced results during the last three years are: (1) the census, the 
typology and cartography of DF; (2) the absence of fires and destructions in private and public DF; (3) the 
large awareness by exhibitions, guided visits, educational programmes, TV, articles, web site; (4) the 
enclosure of 6 conservatories and 116 hectares; (5) the implementation of plans for game and invasive 
plants; (6) the cultivation of 35 DF species in nursery (5 species at the beginning of the DFCP), for 
restoration and horticulture; (7) the first trial of DF plantation in 2003; (8) the conservation of the very rare 
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DF plants; (9) the first DF restoration seminar in New Caledonia (with Susan Cordell, U.S. Department of 
Agriculture, Forest Service in Hawai‘i); and (10) the creation of 4 botanical trails. The DFCP is the first 
integrated experience in the environmental history of New Caledonia. To achieve its aims, the DFCP, needs 
collaborations and experiences of other countries, especially in the Pacific Ocean.  
 
Bhama Paritosh1,2, Creighton M. Litton2,3, Darren R. Sandquist2 and Susan Cordell3 

                                                                                                                         Best Student Poster Award Competition   POSTER 4 
 
1Department of Biological Science, University of Hawai‘i-Hilo, 200 W Kāwili St. Hilo, Hawai‘i 96720; 808-640-3928;  
 bhama@hawaii.edu  
2Department of Biological Science, California State University Fullerton, 800 N State College Blvd, Fullerton, CA, 92834 
3U.S. Department of Agriculture, Forest Service, Institute of Pacific Islands Forestry, 23 E Kāwili St., Hilo, Hawai‘i 96720 
 
PHYSIOLOGICAL RESPONSE TO WATER STRESS OF THE ENDEMIC HALA PEPE (Pleomele hawaiiensis) IN 
HAWAIIAN DRY FOREST. Hawaiian dry forests occupy <10% of their original distribution and remaining 
fragments are often highly degraded and threatened. To improve restoration success, it is important to 
understand resource use processes of target species. An important characteristic of dryland plants is 
reduction of transpirational water loss, achieved in some plants via shifts from C3 photosynthesis to 
crassulacean acid metabolism (CAM). We investigated growth and physiological function in the 
endangered plant Pleomele hawaiiensis, to determine its adaptive responses to water limitations. Seedlings 
were grown in a greenhouse under low, medium and high water regimes. Measurements of basal diameter 
and height growth were taken quarterly, and once for leaf-level gas exchange and nocturnal accumulation 
of organic acids (indicative of CAM physiology). Height increase was greatest in the medium and high 
treatments, and significantly greater than the low. Basal growth was greatest in the high treatment, and 
significantly greater than both the low and medium. All treatments exhibited low leaf-level gas exchange 
rates, and no treatment effect was evident for photosynthetic rates, nor stomatal conductance. However, 
acid titration results suggest the possibility of CAM activity under all three water levels: low (P=0.08), 
medium (P=0.04), and high (P=0.06). The demonstrated capacity of P. hawaiiensis to adapt to water 
limitation provides information for dry forest land managers by elucidating the physiological functioning of 
this species, as well as suggesting that alien species with similar ecophysiological characteristics could 
become successful invaders.  
 
Liba Pejchar, Gretchen Daily, Becca Goldman, Josh Goldstein and Peter Vitousek          SESSION 5 
 
Center for Conservation Biology, Stanford University, Stanford, California 94305; 808-640-4144; liba@stanford.edu 
 
THE BIODIVERSITY VALUE OF PRIVATE LAND USE. Restoring habitat for biodiversity increasingly depends 
on making reforestation economically attractive and commonplace on private land. We are assessing the 
biodiversity value, economic viability, and policy opportunities for “win-win” land use in the Kona District 
of Hawai‘i. Koa (Acacia koa) forestry is promising on private land because it is both a valuable hardwood 
and provides habitat. Nonetheless, some landowners are hesitant to switch to koa forestry because of 
economic and ecological uncertainty. In the first stage of this research, we conducted bird and plant surveys 
to determine biodiversity value on replicates of four land uses: mature forest, young koa stands, pasture 
with trees, and open pastureland. We found native bird density is strongly dependent on tree cover. Birds 
occurred in forests, young koa and mixed pasture/tree sites significantly more than in pasture, but bird 
density did not differ between the three forest types. Plants, however, were most diverse in forest, 
secondarily in koa, and infrequent in the two pasture land types. These results suggest that there is no 
substitute for mature forest, but that young koa stands support more biodiversity than pasture sites. In 
addition, we find that land use that is good for birds is not necessarily suitable for plants. Thus, 
incorporating the habitat requirements of multiple taxa into conservation planning on private land is 
critical. Our next steps are to integrate these results with economic models and to identify policy tools that 
will enable reforestation and benefit both landowners and biodiversity. 
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Teya Penniman1, Catherine Chan-Halbrendt2, Donna Lee3, Anne Marie LaRosa4 and Sean Hill5  
         SESSION 4 
1Maui Invasive Species Committee, P.O. Box 983, Makawao, Hawai‘i 96768; 808-573-6471; misc@hawaii.edu  
2University of Hawai‘i at Mānoa, Department of Natural Resource and Environmental Management, 1910 East-West Road, 
 Sherman 132, Honolulu, Hawai‘i 96822 
3Institute of Food and Agricultural Sciences, University of Florida, Box 1110240, Gainesville, Florida 32611 
4Institute of Pacific Islands Forestry, U.S. Department of Agriculture, Forest Service, 23 E. Kāwili St., Hilo, Hawai‘i 96720 
5University of Hawai‘i at Mānoa, Department of Economics, 2424 Maile Way, Saunders Hall Room 542, Honolulu, Hawai‘i 
  96822  
 
A SIMULATION MODEL OF MICONIA MANAGEMENT IN MAUI. An economic simulation model of Miconia 
management on Maui is developed and used to assess long-term costs under various strategies. Miconia 
calvescens is an aggressive, ecosystem-modifying invasive tree. It’s first known occurrence in Hawai‘i was 
at a botanical garden on O‘ahu in 1961. The plant escaped into the wild and has spread to four Hawaiian 
Islands. Miconia threatens native rainforests, degrades agricultural and range land, and erodes soils 
contributing to dangerous landslides along roads and highways. This presentation offers preliminary results 
on the effectiveness of current management efforts. Results show that under the current regime, 
containment is not guaranteed and the risk of establishment and spread warrants an increase in the 
management budget to reduce the size of dense core populations and to detect and eradicate satellite 
populations. This project is funded by a U.S. Department of Agriculture/CSREES Special Research Grant 
in collaboration with the various Hawaiian Island Invasive Species Committees (MISC, OISC, BIISC, 
KISC) and the U.S. Forest Service.  
 
Sheldon Plentovich and Sheila Conant SYMPOSIUM 4 
 
University of Hawai‘I at Mānoa, Department of Zoology, 2538 McCarthy Mall, Honolulu, Hawai‘i 96822-2279; 808-291-1804; 
splentovich@hotmail.com 
 
INVASION OF THE ANTS: ALIEN ANTS ON OFFSHORE ISLETS. Hawai‘i’s offshore islets support native 
communities that are rare or extinct on the main Hawaiian Islands. Their isolation and small size have 
discouraged human access and development, as well as colonization by some invasive species. The islets’ 
harsh environments often favor native biota and can support diverse assemblages of invertebrates, plants 
and nesting seabirds. Although invertebrate sampling has been limited, many endemic species have been 
collected including the recent discovery of the endemic weevil Rhyncogonus vestitus on Kāohikaipu. 
Unfortunately the islets have been colonized by a formidable array of alien invertebrates, including many 
ant species. Although Hawai‘i’s native fauna does not include ants, 47 species have been found on the main 
islands and 16 species have been collected from offshore islets. Five of these are considered especially 
harmful to native communities. Ants have been found on all of the main Hawaiian Islands’ 42 offshore 
islets. The big-headed ant, Pheidole megacephala is widespread and may be responsible for the extirpation 
of native invertebrates. Recent efforts to control ants have resulted in the eradication of the big-headed ant 
and the temporary suppression of the tropical fire ant Solenopsis geminata and the crazy ant Paratrichina 
longicornis on some islets. Suppression of these species has been associated with reduction of injuries to 
seabird chicks by fire ants and increased leaf cover in native plants. In the future, we hope our research will 
further elucidate the benefits and costs of ant control agents in natural areas.  
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Sittidaj Pongkijvorasin, Basharat A. K. Pitafi and James A. Roumasset           
                                                                                                               Best Student Presentation Award Competition   SESSION 5  
 

Department of Economics, 2424 Maile Way, University of Hawai‘i at Mānoa, Honolulu, Hawai‘i 96822; 808-944-6470; 
sittidaj@hawaii.edu 
 
PRICING RENEWABLE RESOURCE EXTRACTION WITH NEGATIVE STOCK EXTERNALITIES. There are many 
situations in which one resource stock causes positive or negative externalities for another resource stock. 
For example, upland forest degradation accelerates the sedimentation in nearshore water via runoff. 
Similarly, a coastal groundwater stock can cause externalities to a stock of marine species via discharge of 
freshwater to the ocean that changes with the groundwater stock. The paper develops a model relating two 
stocks of resource when the stock of first resource confers the spillover effect on the second resource. 
While the case where extraction of a non-renewable resource causes changes in another resource stock, say 
greenhouse gases, has been examined extensively [e.g., Nordhaus (1991), Falk and Mendelsohn (1993), 
Farzin (1996)], this paper considers the case where both resources are renewable. By comparing socially 
optimal resource management with the cases of private ownership and open access of the externality 
generating resource, we derive dynamictime paths of optimal taxes required to achieve efficient resource 
management under private ownership and under open access. Under open access, not only the externality is 
ignored but also user cost, i.e., the effect of today’s resource use on future benefits and costs, is ignored, 
and an appropriate tax/subsidy is needed. Under private ownership, the external cost or benefit is ignored, 
and tax/subsidy must be set accordingly. In addition, the comparison between traditional static Pigouvian 
tax and the optimal dynamic tax is shown.  
 
Jonathan P. Price1,2, James D. Jacobi2 and Samuel M. Gon III3                                              SYMPOSIUM 3 
 
1Department of Botany, MRC-166, National Museum of Natural History, Smithsonian Institution, P.O. Box 37012, Washington, 
 DC 20013-7012 and Hawai‘i Cooperative Studies Unit, University of Hawai‘i at Hilo, Hilo, Hawai‘i 96720; 202-633-0929; 
 price.jonathan@nmnh.si.edu 
2U.S. Geological Survey, Biological Resources Division, Pacific Islands Ecosystem Research Center, Kīlauea Field Station, P.O. 
Box 44, Hawai‘i Volcanoes National Park, Hawai‘i 96718 
3The Nature Conservancy, Hawai‘i Chapter; 923 Nu‘uanu Avenue, Honolulu, Hawai‘i 96817 
 
HI-GAP APPROACH TO MODELING HAWAIIAN PLANT RANGES. We utilize general distributional data of all 
native Hawaiian plant species to generate Geographic Information System (GIS) models of their ranges for 
GAP analysis. For 1,075 species for which sufficient data is available, presence data for islands and regions 
within them, major climatic habitats occupied, preferred substrate and elevational range are processed with 
corresponding GIS coverages, creating a map approximating the maximum historical range of the species. 
Despite uncertainties at the landscape scale, modeled ranges generally agree with specific locality data at 
the regional scale. By collating historical ranges of all species, we predict potential floristic biodiversity for 
all areas, including those where native habitat has been heavily altered. Projected diversity is tested against 
measured species richness of natural areas across the state to assess accuracy. Next, using a spatial 
coverage of habitat quality, we determine the proportion of each species’ historical range with different 
levels of human impact in order to assess spatial attributes of habitat alteration. Concentrations of species 
with different attributes are demonstrated. These spatial models have several conservation applications 
including management prioritization, restoration planning, and rare species surveying. Modeled ranges will 
be available online for specific conservation and research applications. 
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Noelani Puniwai1, Lisa Canale2 and Shalini Sarif-Paul1        POSTER 36 
 

1Hawai‘i Natural Heritage Program, Center for Conservation Research and Training, University of Hawai‘i at Mānoa, 677 Ala 
Moana Blvd. Ste 705, Honolulu, Hawai‘i 96813;  808-587-8593; npuniwai@hawaii.edu 
2Spatial Data Analysis Labs, Univeristy of Hawai‘i at Hilo, 200 West Kawili St Hilo, Hawai‘i 96720 
 
FISHING FOR DATA:  THE PROCESS OF CREATING A MARINE GAP ANALYSIS IN HAWAI‘I. The Marine Gap 
Analysis Project (MGAP) was established for the purpose of integrating available data on Hawaiian near-
shore waters into a spatial database to enable a conservation-planning framework for Hawai‘i. The 
foundation of MGAP is in the collection, review, and integration of available information relating to natural 
resources of marine near-shore waters into a database and Geographic Information System (GIS). In 
addition to collecting information on the status and distribution of near-shore flora, fauna, and habitats, 
MGAP has also developed a decision support system using the software Marxan, to enable the 
development, review, and refinement of a comprehensive network of Marine Protected Areas (MPA). 
Marxan is designed to provide a mechanism for the analysis of MPA networks using viability and 
representation criteria while optimizing solutions against multiple stakeholder objectives. The general 
design principle employed was to ‘include a representation of all biological features and regions under 
200 meters in depth’. The purpose of this principle must be stressed in understanding the features selected 
and resulting analysis. The ability to map conservation targets against sociological concerns makes Marxan 
a capable tool in balancing the needs and requests of various users while also identifying areas which 
contain targeted conservation features. MGAP is also seeking to incorporate related natural resource 
information, such as the current management status, threats to habitat quality, extractive use both for 
cultural and economic purposes and historical information.  
 
Michelle Reynolds, Mark Vekasy, John Klavitter1, Kelly Kozar, Leona Laniawe, Cindy Rehkemper2 and 
Holly Freifeld3         SESSION 3 
 
U.S. Geological Survey, PO Box 44 Kīlauea Field Station, Pacific Islands Ecosystem Research Center, Hawai‘i National Park, 
Hawai‘i 96718; 808-967-7396; Michelle_Reynolds@usgs.gov 
1U.S. Fish and Wildlife Service, Midway Atoll National Wildlife Refuge, Box 50167, Honolulu, Hawai‘i 96850 
2U.S. Fish and Wildlife Service, Hawaiian Islands National Wildlife Refuge, Box 50167, Honolulu, Hawai‘i 96850 
3U.S. Fish and Wildlife Service, Pacific Islands Fish and Wildlife Office, Box 50088, Honolulu, Hawai‘i 96850 
 
PRECIOUS CARGO: THE LAYSAN TEAL (Anas laysanensis) TO MIDWAY ATOLL NATIONAL WILDLIFE REFUGE. 
The Laysan teal (Anas laysanensis), an endangered dabbling duck, was previously widespread in the 
Hawaiian archipelago. Although the Laysan teal can fly, it does not disperse from Laysan Island (4 km2). 
Evidence suggests its range contraction is attributed to the introduction of rats coincident with human 
colonization. The species is vulnerable to extinction due to its single population and the limited carrying 
capacity of Laysan. The last direct conservation actions were to establish a captive flock in 1957 and 1958, 
but today there are no captive Laysan teal in Hawai‘i. A wild translocation of 12 adult birds was attempted 
on Pearl and Hermes Reef in 1967, but the birds disappeared within a year. Population Viability Analyses 
were used as a tool to forecast the impact of removing birds from Laysan to re-establish populations on 
other islands. The models predicted that removal of the juvenile age class was least likely to impact the 
source Laysan population. In 2004 we estimated population size, breeding success, and chose juveniles for 
founding the experimental Midway population. We estimated there were 459 individuals (95% CI 391-537) 
and 56 broods produced in 2004. Transmitters were attached to 30 juveniles and their brood identities and 
survival were monitored. On the night of October 1, we captured 27 ducks, 20 of which were selected as 
the best candidates for translocation after examination by a veterinarian. In the morning, 20 Laysan teal 
departed aboard the American Islander for Midway Atoll. We describe the research, habitat restoration, 
logistics, voyage, and results of the first experimental translocation to Midway. 
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1Naval Facilities Engineering Command, Pacific, 258 Makalapa Drive, Ste.100, Pearl Harbor, Hawai‘i 96860; 808-472-1407; 
  julie.rivers@navy.mil  
2Ka‘ala Farm, Inc., P.O. Box 630, Wai‘anae, Hawai‘i, 96792  
 
A SLIGHTLY NEW HOME FOR THE KALAELOA ‘AKOKO. By 2002, the only significant population of the 
endangered Ewa Plains ‘akoko (Chamaesyce skottsbergii var. kalaeloana) resided on a 35-acre parcel on 
within the deactivated U.S. Naval Air Station at Barbers Point, O‘ahu. A former trap and skeet range, much 
of the parcel’s soil was contaminated with lead and arsenic. The Navy conducted a cleanup, in accordance 
with CERCLA, to support transfer of the property. To reduce contamination levels, the Navy was required 
to clear all vegetation from the site to allow the contaminated soil to be safely moved to a disposal unit. To 
minimize adverse effects to the ‘akoko, the Navy agreed with U.S. Fish and Wildlife Service to employ 
several measures: (1) hand-clearing the soil from around the plants within five natural clusters containing 
high concentrations of ‘akoko (a previously untried method of in situ preservation), and (2) creating two 
new populations of the plant, one on non-contaminated Navy land adjacent to the clean-up site, and a 
second within the Kalaeloa Unit of the U.S. Fish and Wildlife Service Pearl Harbor Refuge. Preliminary 
result of these actions show that: (1) hand-clearing is an effective means of preserving this species and, 
perhaps others, growing in contaminated soil, (2) displacement by the competitively superior alien 
buffelgrass (Cenchrus ciliaris) is one of the primary factors responsible for the decline of the Kalaeloa 
‘akoko, (3) eliminating this grass from the ‘akoko’s habitat results in the dramatic and rapid increase of 
both population size and individual plant maturity rates. 
 
Julie A. Rivers1, Julianna Rapu-Leong2, John Leong2, Matthew Bauer2 and Gerry Kaho'okano2    POSTER 6 
 
1Naval Facilities Engineering Command, Pacific, 258 Makalapa Drive, Ste. 100, Pearl Harbor, Hawai‘i 96860; 808-472-1407; 
 julie.rivers@navy.mil  
2Pono Pacific Land Management, LLC, 46-148 Kahuhipa St. #201, Kāne‘ohe, Hawai‘i 96744 
 
DRYLAND HABITAT RESTORATION IN LUALUALEI VALLEY, O‘AHU. In 1994 the Navy received funding from 
the Department of Defense Legacy program to install two fences designed to exclude feral ungulates 
(totaling approximately 2 acres) in Lualualei Valley, Naval Magazine Pearl Harbor. The exclosure 
locations were chosen to protect rare lama (Diospyros sandwicensis) and lonomea (Sapindus oahuensis) 
plant communities containing high concentrations of endangered species, including Abutilon sandwicense, 
Bonamia menziesii, mēhamehame (Flueggea neowawraea), Nototrichium humile, and Lipochaeta lobata. 
In 2002, when Navy found that invasive species had been encroaching on the listed plants, Pono Pacific 
Land Management, LLC was contracted to conduct invasive species removal and restoration in the two 
exclosures. The density of endangered plants and the diversity of invasive species required a variety of 
removal methods, including manual and mechanical, herbicide treatment, and outplanting of native species. 
The outplantings were primarily derived from seeds collected in Lualualei. By 2005, fifteen new A. 
sandwicense have emerged in the Hālona exclosure, primarily as the direct result of manual removal of 
coral berry (Ravina humilis). Additionally, strong natural recruitment of other native species, including 
lonomea, ‘ala‘ala wai nui (Peperomia sp.) and hao (Rauvolfia sandwicensis) has also been observed. 
Results indicate that invasive species such as R. humilis and tree daisy (Montanoa hibsiscifolia) were most 
successfully removed manually, while other species such as passion flower (Passiflora suberosa) required 
a combination of methods. Challenges ahead include combating the next wave of invasive grasses and 
insect predation on the outplantings. 
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W. Douglas Robinson1, Tara R. Robinson1 and Margie Falanruw2                                           SYMPOSIUM 1 
 
1Department of Fisheries and Wildlife, Oregon State University, Corvallis, OR 97331; 541-737-2478; 
douglas.robinson@oregonstate.edu 
2U.S. Department of Agriculture, Forest Service, Pacific Southwest Research Station, Institute of Pacific Islands Forestry, 60 
Nowelo Street, Hilo, Hawai‘i 96720 
 
ABUNDANCE OF BIRDS AND FRUIT BATS AFTER TYPHOON SUDAL ON YAP, FEDERATED STATES OF 
MICRONESIA. We surveyed birds along line transects in mangroves, savannah, and forest at four sites on 
Yap during the last week of August, 2004. We found all expected resident species, totaling 22 species, in 
abundances whose rank order was very similar to results of surveys in the early 1980s. The most common 
species were Yap monarch, plain white-eye, Yap white-eye, Micronesian honeyeater, and Micronesian 
starling. All four species were common in all three major habitats, mangroves, upland forest, and savannah. 
The least commonly encountered resident species were cicadabird, Micronesian imperial pigeon, and 
white-throated ground-dove. We found one to four individuals of each of those species. Pelagic species 
were breeding in tall forest and mangroves; brown and black noddies, as well as fairy terns, were present 
across the island. We also encountered 23 species of migratory birds, including the first record for Yap of 
greater scaup. Fruit bats were counted at dusk from the International Airport looking west, a ridge east of 
the airport, and a peninsula jutting west of the southern end of the island. Numbers of bats were highest on 
the southern survey where we observed more than 500 individuals leaving their mangrove roost. 
Opportunities exist for future work examining genetic differences among island populations of fruit bats, 
demography of passerines on Yap, avian disease incidence on Yap, and the role of birds in ecosystem 
dynamics such as transfer of energy from oceanic to terrestrial systems. 
 
Tanya Rubenstein1, Don Yokoyama1, Jayson Panglao1, Benjamin Ikeda1, Ian Cole2, Lisa Hadway2 and 
Larry Katahira3             SESSION 8 
 
1Pacific Cooperative Studies Unit, Hawai‘i Volcanoes National Park, P.O.Box 52, Hawai‘i National Park, Hawai‘i 96718; 808-
985-6197; Tanya_Rubenstein@contractor.nps.gov 
2Hawai‘i Division of Forestry and Wildlife, P.O. Box 4849, Hilo, Hawai‘i 96720-0849 
3Hawai‘i Volcanoes National Park, P.O.Box 52, Hawai‘i National Park, Hawai‘i 96718 
 
TEN YEARS OF FERAL PIG CONTROL AT ‘ŌLA‘A KĪLAUEA. The ‘Ōla‘a Kīlauea Partnership cooperatively 
manages one of the best remaining native forest ecosystems on the island of Hawai‘i. The goal of the 
Partnership is to enhance long term survival of a large contiguous native ecosystem that crosses federal, 
state and private ownership boundaries, and includes a high diversity of native species, numerous rare and 
endangered species of plants and birds and low densities of invasive alien weeds. In its efforts to stabilize 
and recover this forest ecosystem, the Partnership has focused on the removal of feral pigs. Since 1994, 
feral pigs have been removed from over 15,000 acres of fenced management units by staff hunting, snaring, 
and trapping. Feral pig removal has resulted in forest recovery, particularly native understory species and 
ferns. Results show that different methods vary a great deal in cost and effectiveness and the best methods 
for control in different areas are based on funding and staff, landowner preference, political considerations, 
and management access. 
 
Daniel Rutledge                             Hawai‘i – New Zealand Conservation Exchange Program Recipient     SESSION 6 
 
Manaaki Whenua Landcare Research NZ Ltd, Private Bag 3127, Hamilton, New Zealand; 64-7-858-3727; 
rutledged@landcareresearch.co.nz 
 
LAND ENVIRONMENTS OF NEW ZEALAND (LENZ): A RADICALLY DIFFERENT CLASSIFICATION OF NEW 
ZEALAND. LENZ is a quantitative, scalable, hierarchical classification of New Zealand’s terrestrial 
environments. Whereas traditional ecosystem classifications typically rely on a subjective synthesis of 
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multiple information sources, LENZ uses quantitative multivariate techniques to classify areas based on 
their environmental distance (Gower metric). Environmental distance is calculated using a set of 15 
underlying variables: 7 climate, 1 landform, and 7 soil variables. Because LENZ operates in environmental 
rather than geographic space, areas with similar environments are grouped together regardless of where 
they occur. LENZ has four levels of classification, from 20 to 500 environments nationally, for description 
and mapping at various scales. A standard set of classification levels promotes a common framework for 
activities such as environmental reporting and comparison among different studies. Users can apply the 
LENZ classification, the underlying variables, or a combination of both to a range of biodiversity and 
resource management issues. Users can also apply LENZ in combination with other data, such as land 
cover, to examine an even broader range of issues. Examples of the use of LENZ to date include assessing 
the representativeness of protected areas, identifying highly threatened environments, predicting the 
potential and current range of threatened species, helping priortise wetland conservation, and identifying 
suitable areas for crop production. 
 
Daniel Rutledge1, William Lee2, Matt McGlone3, Susan Walker2, Theo Stephens4, Elaine Wright5, Robbie 
Price1 and Kirsty Johnston6              
                                                          Hawai‘i – New Zealand Conservation Exchange Program Recipient  POSTER 53 
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FROM OUTPUTS TO OUTCOMES: RECENT PROGRESS IN MEASURING AND MONITORING BIODIVERSITY IN 
NEW ZEALAND. The New Zealand Biodiversity Strategy has shifted research and management focus from 
outputs, such as total area protected, to outcomes, including maintaining the full range of natural 
ecosystems and viable populations of all species. Achieving those outcomes requires stronger links 
between research and management to improve systems for biodiversity measurement and monitoring. The 
Department of Conservation (DoC), Ministry for the Environment (MfE), and Landcare Research work 
together to develop those systems. DoC is currently designing a Natural Heritage Management System 
(NHMS) to help them monitor biodiversity trends and report the difference made by their conservation 
actions. The system consists of a decision-making process centred on government and community 
consultation, complimented by a toolbox that provides information to different stages in the process. For 
NHMS, Landcare Research reviewed national and international inventory and monitoring systems and 
designed a framework that links high-level outcomes to explicit performance measures. The framework 
advocates maintaining ecological integrity (indigenous dominance, species occupancy, and environmental 
representation) and links integrity to intermediate objectives, which in turn link to specific, quantitative 
indicators. Land Environments of New Zealand (LENZ), developed jointly by MfE and Landcare Research, 
represents a new tool to underpin the new monitoring framework. LENZ provides a stable classification for 
monitoring and reporting on progress to represent the full range of terrestrial environments within the 
conservation network. LENZ also provides a basis for identifying threatened terrestrial environments and 
prioritising future protection efforts. 
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FERAL PIG IMPACTS ON MONTANE RAIN FOREST ON HAWAI‘I ISLAND: HOW MANY PIGS ARE TOO MANY?  
Feral pigs (Sus scrofa L.) are widely considered one of the most destructive alien species in wet forest 
ecosystems of Hawai‘i. A primary restoration tool for these native forests is the removal of pigs using 
fenced exclosures. However, fencing is expensive and little is known about how pig density is related to 
ecosystem damage. We compared areas with different historical densities of pigs in order to better 
understand the density-dependent impacts of feral pigs on native forest communities. We recorded pig 
activity and vegetative properties in six areas in ‘Ōla‘a Forest (Hawai‘i Volcanoes National Park, Hawai‘i) 
and Pu‘u Maka‘ala Natural Area Reserve from 1997 to 2003. Pig density in these areas ranged from pig 
free (since 1988) to over 10 pigs km-2. At a density of <1 pig km-2 there were few differences between areas 
that were pig free and areas with pigs. Alien trees and shrubs, alien herbaceous plants, bare soil, and native 
herbaceous plants increased with increasing pig density; native ferns decreased with increasing pig density. 
Native species comprised a larger portion of the overall richness in areas with few or no pigs, and hāpu‘u 
(Cibotium glaucum) were tallest in pig free areas. These differences in vegetation were measurable in areas 
with as few as 2 pigs km-2, suggesting that the threshold for pig control occurs at low pig densities. 
 
Gregor Schuurman1 and David Foote2         SESSION 1 
 
1Pacific Cooperative Studies Unit (UH), 3190 Maile Way, Room 408, Honolulu, Hawai‘i 96822; 808-985-6067; 
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2U.S. Geological Survey, BRD, Pacific Islands Ecosystem Research Center, PO Box 44, Hawai‘i National Park, Hawai‘i 96718 
  
RESPONSE OF THE DAMSELFLY MEGALAGRION KOELENSE TO MOISTURE STRESS IN TROPICAL MONTANE 
TROPICAL CLOUD FOREST. Megalagrion koelense, an endemic damselfly, breeds in sensitive microhabitats 
- phytotelmata of pa‘iniu (Astelia menziesiana) and ‘ie‘ie (Freycinetia arborea). In Hawai‘i Volcanoes 
National Park (HAVO) it breeds only on Astelia, but is absent or rare in some localities where the plant 
exists. This distribution pattern suggests that additional factors, such as local microclimate, may influence 
suitability of phytotelmata for breeding. If moisture stress strongly influences M. koelense distribution and 
abundance, then future M. koelense population changes could be a good early indicator of biological 
response to climate change in Hawai‘i. To elucidate long-term population trends and assess the relationship 
between M. koelense abundance and climate, we surveyed Astelia plants for presence of naiads (juveniles) 
in a pig-free HAVO area (‘Ōla‘a tract) every other year from 1992-2004. Surveys revealed no clear 
population trend, but showed substantial interannual variation in naiad abundance on some plant size 
classes that was positively related to cumulative rainfall. Expanded HAVO surveys (2004-5) in other areas 
found that abundance on plants of a given size varies greatly among even nearby sites, suggesting that local 
factors such as degree of understory recovery after exotic plant removal moderate the influence of local 
climate on suitability of phytotelmata for M. koelense breeding. 
 
Marla Schwarzfeld1, Robert Peck1, Carina Judith Van Bers1, Melody Euaparadorn1 and Paul Banko2  
         SESSION 1 
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INFILTRATION OF HAWAIIAN WET FORESTS BY ALIEN PARASITOID WASPS: PATTERNS OF ABUNDANCE AND 
IMPLICATIONS FOR BIRD FOOD RESOURCES. Parasitic wasps (Hymenoptera) within the family 
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Ichneumonidae are ubiquitous components of Hawaiian ecosystems. Hosts differ, but most attack the larval 
stages of moths. Since western contact, the ichneumonid community has changed dramatically, primarily 
through accidental and intentional introduction of species from all over the world. The extent to which alien 
ichneumonids have colonized Hawai‘i’s wet forests, and the impact that they have had on this ecosystem, is 
largely unknown. Over a 12 month period, we surveyed ichneumonids within wet forest sites differing in 
elevation on windward Hawai‘i Island. More than 40 species were collected, with approximately 70% alien 
to Hawai‘i. Ichneumonid abundances were greatest at mid (1,200 meters) and high (>1,800 meters) 
elevation sites and lowest at low (<100 meters) elevation sites. Our results indicate that alien ichneumonids 
are abundant and widespread throughout these wet forests. Existing evidence indicates that alien 
ichneumonids can have a profound impact on native moth populations, parasitizing a wide range of species, 
even in the most pristine habitats. Because Lepidoptera larvae are important food resources for birds, 
particularly specialized insectivores such as ‘ākepa (Loxops coccineus ), Hawai‘i creeper (Oreomystis spp.) 
and ‘akiapōlā‘au (Hemignathus monroi), reduction in the abundance of moth larvae may affect bird 
populations. While interactions among ichneumonid wasps, Lepidoptera larvae and bird abundances are 
only beginning to be understood, efforts to restore endangered forest birds should consider the effects that 
these insects have on food resources. 
 
Paul Scowcroft, Janis Haraguchi and David Fujii         SESSION 2 
 
U.S. Department of Agriculture, Forest Service, Pacific Southwest Research Station, Institute of Pacific Islands Forestry, 60 
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TRADITIONAL SILVICULTURE AND KOA FOREST CONSERVATION ARE COMPATIBLE. Silviculture involves 
the application of knowledge about the ecology and life history of individual tree species to the 
management of forests–their establishment, composition, and growth. Silviculture practices that are used in 
established stands to improve tree growth include, high thinning, which increases crown growing space for 
overstory trees; fertilization, which relieves nutrient limitations; and chemical/mechanical control of 
ground vegetation, which reduces belowground competition for nutrients and water. No adverse impacts on 
common native tree understory vegetation were observed when these practices were judiciously used in a 
25-year-old, even-aged stand of koa growing on 2000-3000-year-old ‘a‘ā lava at 1,700 meters elevation on 
SE flank of Mauna. Of the four understory-tree species examined, only naio (Myoporum sandwicense), 
which is relatively shade intolerant, grew faster in response to the treatments. Growth rates of shade-
tolerant ‘ōhi‘a (Metrosideros polymorpha), (Coprosma rhynchocarpa), and kōlea lau nui (Myrsine 
lessertiana) were unaffected by thinning or forest floor treatments. Likewise, suppressed koa did not 
respond to treatments. Alien grass biomass, primarily meadow ricegrass (Ehrharta stipoides), was 
correlated with the amount of light reaching the forest floor, but we detected no increase in grass biomass 
due to thinning. Where P-fertilizer was applied, foliar concentrations of P were elevated for all species 
tested. Concentrations of other foliar nutrients were unaffected by treatments. Our findings suggest that 
management actions designed to concentrate wood growth on a few potential koa crop trees can be applied 
without adversely impacting the conservation values of aggrading koa forests. 
 
Alison R. Sherwood       POSTER 33 
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THE HAWAIIAN ALGAL DNA LIBRARY (HADL): A RESOURCE FOR CONSERVATION, SYSTEMATICS, AND 
PHYLOGENY RESEARCH. The Hawaiian Algal DNA Library (HADL) is a compendium of archived DNA 
extracts representing a wide variety of photosynthetic protistan species from across the Hawaiian Islands. 
As of April 2005, HADL contained about 300 accessions, including representatives from the cyanobacteria, 
green algae, red algae, brown algae, yellow-green algae, dinoflagellates and diatoms. DNA extractions are 
performed using either commercially available plant DNA extraction kits, or phenol-chloroform extraction 
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protocols. The diversity of accessions currently emphasizes the coral reef algae flora of Hawai‘i, and to a 
smaller degree, the stream macroalgae flora, but it is anticipated that this resource will rapidly expand in 
the coming months to include members of all algal floras in the islands (marine, freshwater, brackish, 
terrestrial, etc.), and both micro- and macroalgae. Maintenance and expansion of this facility is critical 
given the threats currently facing Hawaiian coral reef (invasive species, habitat degradation) and stream 
systems (water diversion, introduction of alien species). HADL is maintained in the author’s University of 
Hawai‘i at Mānoa research laboratory, and sub-samples of extracts are available to researchers who wish to 
include representatives of Hawaiian algae in molecular-based studies of conservation, systematics or 
phylogeny. Extracts from HADL are currently being used in a range of scientific studies, including research 
into the population genetic structure of Hawaiian invasive seaweeds, and the discovery and description of 
new marine, freshwater and terrestrial algae species.  
 
Samuel M. Gon III1 and Selima Siddiqui2                                                                                SYMPOSIUM 3 
 
1The Nature Conservancy of Hawai‘i, 923 Nu‘uanu Ave., Honolulu, Hawai‘i 96817; 808-537-4508; sgon@tnc.org 
2Hawai‘i Natural Heritage Program, Center for Conservation Research and Training (CCRT), University of Hawai‘i at Mānoa,  
 677 Ala Moana Blvd., Suite 705, Honolulu, Hawai‘i 96813; 808-587-8595; selima@hawaii.edu 
 
HAWAI‘I GAP ANALYSIS PROGRAM (HI-GAP) LAND COVER MAPPING. One of the primary products of the 
Hawai‘i Gap Analysis Program (HI-GAP) is the land cover dataset, which consists of Geographic 
Information System (GIS) layers that map and describe vegetation and major land use categories (e.g., 
urban, agricultural) for each of the main Hawaiian Islands. The HI-GAP land cover effort is the most 
comprehensive and consistently applied to date. The land cover classes for vegetation use the National 
Vegetation Classification System (NVCS) associations (the most detailed level in the NVCS classification 
hierarchy), or spatially-related association units. For conservation planning purposes, a broad dichotomy of 
native-dominated vs. alien-dominated land cover classes were recognized. The dataset is derived from 
semi-automated classification of individual Landsat ETM+ scenes and ancillary geospatial data, (e.g., 
Jacobi vegetation layer, mapped areas of conservation agencies, aerial photography). The final 
classification includes over 60 land cover classes, of which roughly half are native-dominated. Challenges 
to mapping included cloud cover in most scenes, complex topography of the older Hawaiian Islands 
(resulting in variable shadowing), and complex and fine-grained mosaics, especially in alien-dominated 
vegetation. Accuracy assessment has not yet been completed. The dataset soon will be released for public 
download and will be viewable in ArcGIS and ArcView. This dataset is used in HI-GAP species 
distribution modeling and standard gap analysis. Other anticipated uses of the data include change analysis, 
wildlife habitat planning, forest inventory, fire fuels mapping, and long-range land-use planning. 
 
Amanda Spaur, D. Benitez, Albert Cortes, Lono Dunn, Raul Erwin, Benjamin Ikeda, Mokihana Kane, 
Teri Lau, David B. Leonard, Darcy McCartney, David Leonard, Katrice Powell, Cheyanne Rapoza and 
Barbara Rowe.                                                                            Best Student Poster Award Competition   POSTER 47 
 
Tropical Forest Ecosystem and Agroforestry Managment Program, Math and Natural Sciences Department, Hawai‘i Community 
College, Hilo, Hawai‘i 96720; fred@hawaii.edu 
 
USING GPS/GIS TECHNOLOGY TO MONITOR THREATS TO HAWAI‘I’S NATIVE ECOSYSTEM. Global 
Positioning Systems (GPS) and Geographic Information Systems (GIS) are useful tools for surveying, 
displaying, and managing threats to native Hawaiian ecosystems. Students in the Forest TEAM program at 
Hawai‘i and Kaua‘‘i Community Colleges are working with state and federal agencies to conduct field 
studies in a variety of Hawaiian ecosystems. Students assisted the U.S. Forest Service by collecting field 
data and mapping the distribution of Falcataria mollucana in a lowland wet-mesic native forest reserve. 
They mapped the distribution of roadside populations of invasive gorse in high elevation grasslands. In 
Hawai‘i Volcanoes National Park, students mapped the distribution of alien species along Crater Rim 
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Drive, and assisted with a coastal grassland vegetation monitoring program. Students mapped the 
distribution of invasive Rubus species along the Keauhou Ranch in Volcano, and mapped control efforts of 
the Pacific Island’s Exotic Plant Management Team. On Kaua‘i, students assisted Mālama Māhā‘ulepū by 
mapping the vicinity of the Māhā‘ulepū sinkhole, and identified habitat for associated restoration efforts. 
These examples illustrate the effectiveness of partnerships between agencies and the Forest TEAM 
program in use of GPS/GIS technology to assist in resource management. 
 
Elizabeth Speith, Derek Masaki and Sky Harrison       POSTER 45 
 
U.S. Geological Survey, Pacific Basin Information Node, 310 West Ka‘ahumanu Avenue, Kahului, Hawai‘i 96733; 808-984-
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SCIENCE AND COMMUNITY COOPERATION: A STRATEGY FOR BIOLOGICAL RESOURCES MANAGEMENT. 
Resource management projects can be limited by the availability of information, tools, and technologies. 
Building the technical capacity of community members provides a base of support that can overcome these 
limitations, as well as engaging citizens as stakeholders and decision-makers in the larger management 
process. The Pacific Basin Information Node (PBIN) is developing and implementing community-based 
projects to identify conservation concerns, develop evaluation frameworks, create data collection tools, 
collect meaningful data, and to ultimately share this data with others. Case studies of community-based 
natural resource management initiatives include the creation and distribution of “legacy” databases; 
community-based inventory and monitoring; and meaningful data collection through Geographic 
Information System (GIS) and Global Positioning System (GPS) training. 
 
James Stanford         SESSION 8 
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UNITED STATES GEOLOGICAL SURVEY BROWN TREE SNAKE RAPID RESPONSE TEAM: NEW INVOLVEMENTS 
FOR 2005. The U.S. Geological Survey Brown Tree Snake (Boiga Irregularis) Rapid Response Team was 
created in 2002 to respond to brown tree snake sightings. Since its inception, Rapid Response has focused 
on a combination of tools, including visual searches and traps, to detect brown tree snakes. These 
techniques are labor-intensive and limited in their effectiveness at detecting low density brown tree snake 
populations. There is a need for the development of effective and efficient tools to detect low density 
brown tree snake populations, such as incipient populations or residual populations in areas in which brown 
tree snakes are being eradicated. In 2004, U.S. Geological Survey began training detector dogs in order to 
facilitate snake detection on islands at risk and to increase detection of low density brown tree snake 
populations. For several years now, detector dogs have been successfully used inside warehouses and 
shipping containers to detect brown tree snakes in cargo. In early 2005, the U.S. Geological Survey Rapid 
Response Team was able to utilize cargo-trained snake detector dogs on a brown tree snake response 
sighting with mixed results. The current U.S. Geological Survey snake detector dog-teams were initially 
trained on the mainland and arrived on Guam at the end of February 2005. The second phase of training is 
currently occurring on Guam and includes in situ and live-snake training, and testing of efficacy. If 
effective, the U.S. Geological Survey anticipates incorporating the dog teams into future brown tree snake 
responses throughout the Pacific region. 
 
Forest Starr, Kim Starr and Lloyd Loope      POSTER 28 
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WILD COASTS:  A NEW APPROACH TO MANAGING HAWAI‘I’S BEACH PARKS. Kanahā Beach Park, on the 
island of Maui, is an example of a shift in the paradigm of management of coastal beach parks. These 
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crown jewels of Hawaiian ecosystems have historically either become neglected dumping grounds or 
highly urbanized concrete jungles. "Wild coasts" is a management approach that maximizes both 
conservation value and recreational opportunity. Coastal areas offer many advantages for restoration, 
including harsh growing conditions that favor native plants, unique substrates, hardy indigenous species, 
and ease of access. The four main steps in restoration of wild coasts are protection, removal of non-native 
plants, planting of native plants, and maintenance. We have found that after the initial establishment phase, 
maintenance costs decrease dramatically in restored areas. Additionally, native plants and animals begin to 
flourish. Native Hawaiian coastal species benefiting from restoration include plants such as ‘ohai (Sesbania 
tomentosa), pōpolo (Solanum nelsonii), and ma‘o (Gossypium tomentosum); insects such as long-horned 
beetles (Plagithmysus sp.) and moths (Omiodes spp.); and birds such as black-necked stilts (Himantopus 
mexicanus knudseni) and numerous species of shorebirds. Over the past four years, a mile and a half of 
coastline at Kanahā Beach, with about 75 acres of coastal dunes and wetlands, has been restored using 
volunteer labor. Wild coasts offer a biologically sensitive alternative to management of coastal resources, 
and Kanahā Beach can serve as a successful model that can be replicated elsewhere. 
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EARLY DETECTION AND RAPID RESPONSE:  RESTORATION OF HAWAI‘I’S OFFSHORE ISLETS. Offshore islets 
are discrete management units where methods for restoration can be tested and refined. Invasive plant 
species have the potential to alter the composition and structure of these islets and pose a severe threat to 
native biota. These islands are relatively small and so even the most widespread invader could be 
eradicated from the islands given considerable resources. However, most managers have limited resources. 
Early detection and rapid response is a cost effective tool for assisting in restoration. In many cases, 
invasive plant species can be found when restricted to a single individual or just a few plants. These species 
can then be removed at that time. During recent surveys, over a dozen plant species were detected and 
removed from one or more offshore islets of O‘ahu and Maui, including the following:  spiny amaranth 
(Amaranthus spinosus), buffel grass (Cenchrus ciliaris), sandbur (Cenchrus echinatus), ivy gourd 
(Coccinia grandis), koa haole (Leucaena leucocephala), hairy morning glory (Merremia aegyptia), coral 
berry (Rivina humilis), and New Zealand spinach (Tetragonia tetragonioides). Several others are targeted 
for removal in the near future. Detecting weeds early and removing them before they become widespread 
requires relatively little labor and materials, increases the probability of successful control, and results in 
minimum disturbance. Early detection and rapid response is an important tool in managing weeds on 
Hawai‘i’s offshore islets and could be implemented as part of a larger integrated pest management strategy 
in many other restoration efforts. 
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CONSERVATION SECURITY PROGRAM REWARDS GOOD CONSERVATION. Through the 2002 Farm Bill, the 
U.S. Department of Agriculture is administering a new program through the Natural Resources 
Conservation Service (NRCS) called Conservation Security Program (CSP). This financial incentive 
‘rewards the best and motivates the rest’ to conserve and protect our natural resources on private land. In 
2005, four watersheds in Hawai‘i were selected (Līhu‘e, Kōloa, Hāna, and Kahikinui) to accept 
applications for CSP. Farmers and ranchers on Kaua‘i and Maui in these selected watersheds were 
encouraged to complete a short self-assessment to see if they qualified for federal funds. After first 
answering a few questions about their farming/ranching operation, they then scheduled an appointment 
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with Līhu‘e or Wailuku NRCS staff to determine tier levels and enhancement payments. For example, if a 
farmer or rancher within the designated watershed made restoration efforts on their property and it affects 
soil, water, air, plants, and animals; they were more likely to qualify for this financial award through CSP. 
Part of the criteria is to have a soils test and have a system of record keeping for documentation purposes. 
The sign up for CSP funds this year ran through May 27. All the applications were collected in Honolulu 
then forwarded to Washington, DC. By September 2005, awards will be made to selected recipients. After 
this round of processing, watersheds on O‘ahu and the Big Island will be selected for next year’s CSP.  
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SPECTRAL SEPARABILITY BETWEEN INVASIVE AND NATIVE PLANT SPECIES FOR SATELLITE IMAGE 
ANALYSIS. The spread of alien plant species has long been recognized as one of the most significant threats 
to biodiversity and ecosystem functioning in Hawai‘i. Remote sensing techniques offer significant 
opportunities for providing timely information on alien species invasions into native habitats. In contrast to 
field-based surveys, imagery can be acquired over a much larger area in a much shorter period of time. 
Although recent advances in technologies have made a variety of remotely sensed imagery available to 
resource managers, little optical-related information are available for plant species on tropical island 
settings. In this study, we evaluated the capabilities of various spectral bands to distinguish invasive from 
native species at tissue level with the goal of establishing the baseline information for image analysis. Fresh 
leaf samples of major native (Acacia koa, Diospyros sandwicensis and Metrosideros macropus) and 
invasive (Psidium cattleianum, Schinus terebinthifolius and Coffea Arbacia) species were collected and 
measured for optical properties with a full range spectrometer (400–2,500 nanometers). These measured 
spectra were convolved to the bands of the available satellite sensors and compared across species to assess 
the spectral separability. A statistical analysis showed the ability of individual bands to discriminate among 
different species, particularly, shortwave-infrared bands exhibiting large differences. Furthermore, 
combinations of several bands showed the strong possibility of separating invasive from native species. 
These preliminary results suggest the effectiveness of remote sensing techniques for invasive species 
management in tropical islands.  
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OVERVIEW OF OFFSHORE ISLET RESTORATION IN HAWAI‘I. People have long recognized the value of 
offshore islet conservation in Hawai‘i. The State of Hawai‘i designated many islets as State Seabird 
Sanctuaries and biologists have worked on these islets over the years to conduct surveys, manage public 
uses and do restoration. Conservation of these islets is an attractive use of scarce management resources 
due to the presence of large seabird colonies and native coastal plant and insect species, the popularity of 
these islets and species with the public, and the relative ease of managing and restoring small, isolated 
islets. Islet conservation also contributes to statewide conservation efforts. For example, it offers the 
opportunity to develop restoration techniques, such as aerial rodenticide broadcast, that could be used on 
main islands. It also provides an opportunity for the public to develop an appreciation for the need for 
conservation actions on offshore islets, which can result in increased public support for conservation 
initiatives in other Hawaiian ecosystems. Offshore islets also offer safe refugia for rare species currently 
restricted to remnants of their original range and captive propagation facilities. Offshore islet restoration 
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could provide a partial solution to the chronic shortage of easily managed and relatively safe sites for 
establishing new populations of rare, threatened, and endangered coastal species. In 2002, the Offshore 
Islet Restoration Committee (OIRC) undertook the first coordinated, multi-agency approach to planning 
state-wide biological surveys, restoration, and education activities focused on offshore islets. Current and 
planned OIRC projects will be discussed. 
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RESTORATION OF HAWAIIAN ANCHIALINE POOLS NEEDS TO TARGET MORE THAN JUST SHRIMP: 
INVENTORY RESULTS FOR BIG ISLAND POOL INVERTEBRATE FAUNA. Inventories of invertebrates associated 
with anchialine pools were conducted at 10 pool complexes within National Parks on the island of Hawai‘i. 
A total of approximately 142 pools were surveyed from January to September 2004, with the goal of 
documenting at least 90% of the invertebrate species present. Native crustaceans, including two species of 
anchialine pool shrimp, comprised approximately 25% of the fauna, followed by mollusks. The dominant 
native invertebrate group present was aquatic insects. Native diptera (flies) and odonates (dragonflies and 
damselflies) comprised 53-70% of the fauna. The rarest native pool invertebrate was the endemic 
orangeblack damselfly, Megalagrion xanthomelas, an insect that is currently under consideration for listing 
as endangered by the U. S. Fish and Wildlife Service. Seventy-nine percent of orangeblack damselfly 
sighting were at 3 pools (mean of 42 sightings per pool) surrounded by milo (Thespesia populnea), 18% 
(28 sightings) occurred at 1 pool surrounded by Christmas berry (Schinus terebinthifolius) and Naupaka 
kahakai (Scaevola taccada), and just 3% (5 sightings) were found at 1 pool with no canopy cover. Current 
recommendations for anchialine pool restoration call for the removal of all surrounding vegetation to 
encourage native shrimp; however the results of our inventory indicate that orange-black damselflies favor 
pools with at least partial canopy cover. These results provide new insights for restoration and management 
efforts directed at these unique anchialine pool ecosystems.  
 
Jennifer A. Taylor       POSTER 9 
 
U.S. Army Garrison, Pōhakuloa Training Area, PO Box 4607, Hilo, Hawai‘i 96720-0607; 808-969-3340; 
jtaylor1@lamar.colostate.edu 
 
AN OVERVIEW OF RECENT RARE PLANT CONSERVATION WORK AT PŌHAKULOA TRAINING AREA. 
Pōhakuloa Training Area is located in a sub-alpine dryland forest and shrubland in the saddle region 
between Mauna Kea and Mauna Loa on the island of Hawai‘i. Elevation at Pōhakuloa Training Area ranges 
from 4,030 to 8,650 feet. Average annual precipitation ranges from 4 to 16 inches. Pōhakuloa Training 
Area is home to eleven endangered and one threatened plant species. Additional staff has allowed increased 
surveying at Pōhakuloa Training Area for these species and as a result, the number of known populations 
has also increased. In 2004, 7,300 acres of habitat were surveyed by Pōhakuloa Training Area Natural 
Resources staff. Approximately 2,000 new individuals were discovered during these surveys. Surveyors 
used a flagless transect method, and Geographic Information System (GIS)-created transect points to walk 
survey lines 10-20 meters apart. Global Positioning System (GPS) coordinates are collected for each 
individual found. Once individuals are located, they are fenced to protect the plants from damage by feral 
ungulates. Weed control is done within each fence enclosure as well as in a 25-50 meter surrounding buffer 
zone. Fountain grass (Pennisetum setaceum) and fireweed (Senecio madagascariensis) are two invasive 
species with high management priority because of their threat to rare plants at Pōhakuloa Training Area. 
Selected populations of fenced plants are monitored on a yearly basis and phenological data is collected. A 
Population Viability Analysis method is used to evaluate species reproductive success and determine 
persistence. 
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EFFECTS OF GRASS REMOVAL, SHADE AND SUPPLEMENTAL WATER ON HAWAIIAN DRY FOREST 
RESTORATION. Tropical dry forests are one of the most endangered forest types worldwide. In Hawai‘i, 
many sites that historically supported dry forest now contain grasslands dominated by alien species. To 
develop restoration strategies for these areas, we explored how African fountain grass (Pennisetum 
setaceum) limits native species at a site in North Kona, Hawai‘i. In a factorial field experiment, we 
examined effects of grass removal (bulldoze vs. weed-whack + herbicide vs. unaltered control), shade (60% 
shade vs. full sun), and water (supplemental vs. ambient) on survival and growth of native seedlings. In 
April 2004, we outplanted 1,800 seedlings of 10 species of trees: hala pepe (Pleomele hawai‘iensis), koki‘o 
(Kokia drynarioides), lama (Diospyros sandwicensis), ‘ohe makai (Reynoldsia sandwicensis ), uhiuhi 
(Caesalpinia kavaiensis), shrubs: ‘āweoweo (Chenopodium oahuense), ‘ilima (Sida fallax), kolomona 
(Senna gaudichaudii), and vines: ‘āwikiwiki (Canavalia hawai‘iensis), huehue (Cocculus orbicularis). The 
probability of seedlings surviving the first year was significantly increased by bulldozing, shade and 
supplemental water. Relative growth rates were highest in bulldozed plots and lowest in unaltered controls. 
Shade increased tree and vine seedling growth, but did not affect shrubs. Supplemental water had no effect 
on seedling growth. Our experiment was conducted in a year with above average rainfall, which may 
account for the lack of watering effects on growth. Success in the initial phases of dry forest restoration 
appears to be strongly dependent on grass removal and to a lesser extent shade and supplemental water. 
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FOUNTAIN GRASS (Pennisetum setaceum) CONTROL STUDY AT PŌHAKULOA TRAINING AREA ON HAWAI‘I 
ISLAND. Fountain grass (Pennisetum setaceum) is a highly invasive alien grass species that threatens the 
survival of native flora and their habitat at Pōhakuloa Training Area. With highly aggressive growth and 
regeneration rates, eradication of fountain grass from around rare plant populations is a major priority 
involving a full-time five person weed crew in addition to our crew of eleven full-time natural resource 
managers. By determining methods to control fountain grass most efficiently and effectively, we will be 
able to maximize productivity, thus protecting more rare and endangered plants and their native habitat 
from this threat. Multiple methods for eradication were compared to find the most efficient method for 
initial kill and long-term management. A total of sixty-eight 25 m2 plots comparing sixteen methods were 
set up in May 2004. These plots are comprised of variations in cutting methods, amount and concentration 
of herbicide applied and the timing of cutting and applying herbicide. After 10 months, data indicate that 
initially spraying uncut fountain grass with a 2% glyphosate herbicide solution and following up later with 
cutting results in slower regeneration rates while satisfying our goals of effective kill and litter removal to 
reduce the threat of fire. The research is ongoing and the question of what is best for long-term 
management is yet to be answered. 
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ENDANGERED FOREST BIRD POPULATIONS IN KA‘Ū, HAWAI‘I ISLAND. Hawai‘i Volcanoes National Park 
was recently expanded with the purchase of the 116,000 Kahuku Ranch. On its eastern side, the forested 
section of Kahuku lies upslope of the Ka‘ū Forest Reserve and is also adjacent to Kapapala Forest Reserve. 
Together these lands comprise the greatest stretch of intact, high-elevation forest in all Hawai‘i. This forest 
was surveyed for birds in 1976, 1993, and 2002. However, the transects were set ~5 km apart, resulting in 
population estimates at a relatively coarse scale. Our goal was to obtain current and more accurate baseline 
information for all birds within this forest to assist future management. We established 25 parallel transects 
1 km apart spanning all of the Kahuku portion of the Ka‘ū forest and extending down into the forest reserve 
to 1,500 meters elevation, for a sampling area of 6,500 hectares. This area encompassed most of the range 
of endangered forest birds in Ka‘ū. Variable Circular Plot (VCP) counts at 450 stations were conducted 
from January through April 2005. We found unexpectedly large populations of 3 endangered species: 
‘ākepa (Loxops coccineus), Hawai‘i creeper (Oreomystis mana), and ‘akiapōlā‘au (Hemignathus munroi). 
The ranges of all three do not appear to have changed substantially in the last 30 years. The ‘ākepa 
population reached very high densities in some areas and may be the largest on the island. The size of these 
endangered bird populations indicates that they are of first-level importance to the recovery of the species. 
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WETLAND FEATURES INFLUENCING KOLOA (Anas wyvilliana) OCCUPANCY ON AGRICULTURAL LANDS, 
ISLAND OF HAWAI‘I. The endangered koloa (Hawaiian duck, Anas wyvilliana) is one of the least known of 
the Hawaiian birds and world’s waterfowl. It is the last endemic duck species to persist in the main islands. 
An estimated 2200 birds remain on Hawai‘i, Kaua‘i, and seasonally on Ni‘ihau. Primary threats are 
hybridization with feral mallards (A. platyrhynchos), introduced predators, and habitat loss. We 
characterized 48 small wetlands (existing agricultural and new wetlands enhanced/created through U.S. 
Department of Agriculture’s Wetlands Reserve Program [WRP] and other private lands programs) and 
conducted koloa surveys from March 2002-June 2003. Koloa occupied 54% of the wetlands with 
significantly higher rates at WRP than non-WRP agricultural wetlands (81% vs. 41%) and at Kohala than 
Mauna Kea study sites (93% vs. 38%). Variation in occupancy was examined using 14 habitat variables, 
logistic regression, and AIC values. Koloa occupancy was negatively related to building densities and 
positively related to distance to a house, wetland size, and wetland coverage of surrounding area. Koloa 
also seemed to occupy wetlands without nonnative waterfowl and fish and with light livestock grazing. 
WRP and agricultural wetlands functioned as complementary habitat patches, supporting strategies to 
construct WRP wetland clusters near isolated agricultural ponds used by koloa. However, not only native 
species were attracted to wetlands surveyed, but invasive species potentially harmful to koloa including 
suspected hybrid mallard/koloa - a solemn reminder that hybridization can undermine positive restoration 
efforts for koloa if not addressed in the immediate future. 
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VEGETATION RESPONSE TO PRESCRIBE FIRE IN PILI GRASSLANDS. Fire-adapted pili grasslands are being 
invaded or displaced by alien plant species in Hawai‘i Volcanoes National Park. In 2003, a controlled burn 
was conducted to examine the response of pili grass (Heteropogon contortus) and selected native and alien 
species to fire. Two years following fire, alien grasses (Melinis repens, Andropogon virginicus) had 
returned to their preburn cover abundance where as pili was only half its former abundance in the burn. 
Two subshrubs, native ‘uhaloa (Waltheria indica) and alien partridge pea (Chamaecrista nictitans) 
increased cover abundance in response to fire. Nine native and five alien species were able to establish 
seedlings from artificial seed banks established in plots before and after the burn. Seedling recruitment was 
higher in the burn than in unburn plots for four native (Dodonaea viscosa, Osteomeles anthllidifolia, 
Tephrosia purpurea, Waltheria indica) and three alien (Chamaecrista nictitans, Psidium guajava, 
Indigofera suffruiticosa) species. There were no strong differences in seedling recruitment between preburn 
and postburn seed applications. Within the burn, seedling establishment was higher in former grass 
dominated sites than in rocky sites. Across treatments, five species had reached reproductive maturity 
within two years following seed application. Plans for future experiments to test species response to 
multiple fires and burn intervals are being developed. Understanding the influence of fire on costal lowland 
community ecosystems is an essential step towards developing a costal lowland restoration plan for the 
park.  
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SEABIRD COLONY RESTORATION ON OFFSHORE ISLETS…“THE BIRDY TRUTH.”  Paleoecological evidence 
has shown that many seabird species were present in coastal areas of Hawai‘i’s main islands prior to human 
arrival. However, the majority of Hawai‘i’s remaining seabird colonies, outside of the Northwestern 
Hawaiian Islands, are on small offshore islets. The relative isolation of these islets from human populations 
and associated, introduced mammalian predators has preserved these colonies. Seabird surveys conducted 
by the Hawai‘i Department of Land and Natural Resources, U.S. Fish and Wildlife Service, and others have 
documented at least 13 seabird species breeding on Hawai‘i’s offshore islets. Wedge-tailed Shearwaters 
and Sooty Terns are the most numerous, but Red-footed and Brown Boobies, Bulwer’s Petrels, and Laysan 
and Black-footed albatross and several other species nest on the islets. Recent observations from Lehua 
Islet indicate that rare Newell’s Shearwater, Band-rumped Storm Petrel and Hawaiian Petrel may also be 
attempting to nest there. However, introduced species like rats, rabbits and Barn Owls, present on Lehua 
and some other islets, are preventing certain seabird species from breeding and may have extirpated others. 
Restoration projects planned by the Offshore Islet Restoration Committee will attempt to eradicate or 
control invasive species on various islets. This will allow natural re-colonization of offshore islets by 
seabirds, which could be supplemented by re-introduction of additional, rare bird species. Requests to 
conduct seabird surveys and a rodent eradication on Ka‘ula Rock, a major seabird colony used by the Navy 
as a target range, have been denied but may yet occur.  
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THE SPREAD OF AN ALIEN OCTOCORAL ACROSS THE MAIN HAWAIIAN ISLANDS AND IMPLICATIONS FOR 
KAUA‘I AND the NORTHWEST HAWAIIAN ISLANDS. In 1972, an alien octocoral (Carijoa riisei) was first 
discovered in the fouling community of Pearl Harbor. Its proliferation and dispersal to other islands 
attracted little attention until 2001 when it was discovered killing large numbers of commercially valuable 
Hawaiian black corals in the ‘Au‘au Channel. Carijoa riisei is a superior competitor capable of excluding 
native fauna and altering habitat. Evidence suggests that C. riisei does not readily disperse long distances 
across deep water without the aid of maritime vectors, most likely hull fouling. Management of this vector 
may provide the key to preventing further inter-island dispersal. While most of the main islands are in 
advanced stages of invasion, recent surveys of Kaua‘i suggest that C. riisei has only recently colonized 
there with only a few confirm shallow-water populations. A time limited opportunity exists to eradicate C. 
riisei on Kaua‘i and protect its abundant black coral population and pristine deep reef habitat. Carijoa 
riisei’s reproductive characteristics and regenerative abilities pose challenges for eradication. However, 
failure to act quickly and decisively may forever doom Kaua‘i and possibly the Northwest Hawaiian 
Islands as C. riisei spreads along the Archipelago.  
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DO MARINE PROTECTED AREAS WORK?  FIVE YEAR REVIEW OF THE EFFECTIVENESS OF AN MPA NETWORK 
IN WEST HAWAI‘I. A network of nine Fish Replenishment Areas (FRAs) was established with community 
input in West Hawai‘i in 2000 to address declines of aquarium-collected reef fishes and escalating 
conflict. The West Hawai‘i Aquarium Project (WHAP) was initiated to study the effectiveness of the FRAs 
to replenish aquarium fish populations and assess the impact on the aquarium fishery. Five years after 
closure of the FRAs, 7 of the 10 most heavily collected species increased in overall density and yellow tang 
(Zebrasoma flavescens), the number one collected species, increased 49% relative to control sites. While 
specific FRAs varied in their effectiveness in increasing fish stocks, overall 7 of 9 showed a positive 
effectiveness for yellow tangs. Effective replenishment has been linked to the moderately high levels of 
newly recruiting aquarium fishes in 2001-03. The impact of the FRAs on the aquarium fishery itself has 
been positive. The average number of commercial aquarium collectors after FRA establishment is higher 
than the comparable period before. Catch per Unit Effort (CPUE) of aquarium fish, total catch and the 
catch of the top two species have reached new highs. The wholesale price for yellow tangs has increased by 
an average of 33% and the total economic value of the West Hawai‘i aquarium fishery is presently the 
highest it has ever been. The results of this study demonstrate the MPAs can effectively promote recovery 
of fish stocks and enhance fisheries. 
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SURVEYS TO IDENTIFY AND CHARACTERIZE COASTAL VEGETATION. Surveys to evaluate coastal vegetation 
in Hawai‘i suggest that Moloka‘i and Maui have the best preserved and most naturally diverse vegetation. 
Both islands, especially Moloka‘i, have coastal vegetation persisting in a range of contiguous moisture 
regimes, and have large areas with moderate to good preservation. By focusing on these coastlines, much 
more can be learned about the nature of Hawai’i coastal vegetation. Most species tend to have somewhat 
narrow ranges of moisture zones in which they occur, and a much smaller portion is more widely 
distributed. Within the moisture zones, only a portion of a zone’s species may be found at a given site. 
Even so, there are locations that stand out in their species richness. There may be additional site 
heterogeneity factors that foster an elevated richness of some sites. In selecting species for restoring other 
sites within the coastal zone, close attention should be paid to the selections and community compositions 
to keep them appropriate for the site. Some observed species are rarely found in the coastal vegetation, 
many because they are severely depleted. Others are elements of surviving lowland vegetation that extend 
into the coastal zone where the two are contiguous. While they are not generally recognized as coastal, their 
presence can be incorporated into conservation planning. Specifically, areas that do have such contiguity 
are particularly important to conservation management. The most widespread and growing threat to the 
survival of coastal vegetation is a number of encroaching alien plants. 
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REPRODUCTIVE POTENTIAL VERSUS REGENERATION SUCCESS OF AN ENDANGERED PLANT (kio‘ele, Hedyotis 
coriacea) AT PŌHAKULOA TRAINING AREA. The arid landscape of Pōhakuloa Training Area on the island of 
Hawai’i supports the last remaining natural populations of kio‘ele (Hedyotis coriacea). The shrub is 
federally listed as endangered. The historic distribution of the species also includes the islands of O‘ahu 
and Mau‘i. All O‘ahu populations are now extirpated and a single naturally occurring plant previously 
located on Mau‘i has not been found in recent years. Kio‘ele’s existence in the Pōhakuloa Training Area 
region is documented in publications (Forbes 1911, Fosberg 1943, Wagner 1990 and Shaw 1997). The 
plants are generally found on older paho‘eho‘e flows with sparse vegetation and uninhibited by invasive 
alien plants. A number of plants have been fenced for over ten years, protecting them from ungulate 
grazing. The number of known plants has increased to 187 since Shaw’s 1997 documentation of 40 known 
plants, but that increase is largely due to recent surveys in viable habitat of known populations. Monitoring 
of the plant’s pollination and reproductive characteristics shows that it is visited by pollinating insects and 
produces ample seed. However, unlike other rare plants managed at Pōhakuloa Training Area, field 
germination is undocumented. Only recently was a naturally occurring seedling recorded. This raises 
questions about rare plant recovery from severely diminished populations. Is protection from invasive 
plants and wildlife enough? How important is outplanting to management efforts? And how critical are 
insect and other complex ecological interactions to plant survival? Asking such questions allows us to 
continually adapt our management efforts to meet the needs of individual species.  
 
Patti Welton, Bill Haus        POSTER 8 
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RESTORATION OF NATIVE FOREST AND SHRUBLAND ALONG THE VISITOR CORRIDOR IN KAUPŌ GAP AT 
HALEAKALĀ NATIONAL PARK, MAUI. In 1987 the boundary fence across Kaupō Gap at 4000 ft on the south 
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slope of Haleakalā was completed protecting remnants of dryland native flora. Following removal of feral 
animals, a flush of native seedling establishment particularly of ‘a‘ali‘i (Dodonaea viscosa) and koa 
(Acacia koa) occurred. However, recovery was impeded by the establishment of the alien, mat-forming and 
hazardous fire fuel grass, kikuyu grass (Pennisetum clandestinum). In 1994, staff began spot-spraying the 
grass in four plots with 1% RoundUp. Seeds and seedlings of five species were planted in portions of three 
of the plots. Volunteers of three native species from the seedbank overwhelmingly out numbered the 
outplanted individuals. This suggested that by controlling the grass, a native habitat could establish with 
limited outplanting and that a firebreak buffer above the Park’s fenceline in Kaupō would be created. 
Firepro funded helispray operations between 1996 and 1998.  Fifty gallon barrels were set up to catch 
rainwater used to handspray grass underneath existing koa canopy and around borders of native vegetation. 
Additional native species such as māmane, (Sophora chrysophylla) and Carex wahuensis began to 
volunteer under the shade of ‘a‘ali‘i and koa. Now, ten years later, native plant habitat is available to 
outplant species not regenerating. Results in this project are being used as guidelines to restore Haleakalā 
Crater habitat and are useful for restoring native habitat throughout the State. 
 
Kenneth R. Wood1, 3 and Maya L. LeGrande2   SYMPOSIUM 4 
 
1 National Tropical Botanical Garden, 3530 Papālina Rd., Kaua‘i, Hawai‘i 96746; 808-722-3355; kenwood@pelea.org 
2 Bishop Museum, 1525 Bernice Street, Honolulu, Hawai‘i 96817 
3 Pelea Polynesia, P. O. Box 745, ‘Ele‘ele, Kaua‘i, Hawai‘i 96705 
 
BIOLOGICAL INVENTORIES OF HAWAI‘I’S OFFSHORE ISLETS. Recent biological inventories conducted by the 
Offshore Islet Restoration Committee (OIRC) on 42 offshore islets throughout the main Hawaiian Islands 
have documented 243 vascular plant species of which 51 taxa are endemic; 50 indigenous; 137 non-native; 
in addition to five Polynesian introductions. These inventories have shown that Chenopodium oahuensis, 
Chamaesyce celastroides, Eragrostis variabilis, and Jacquemontia ovalifolia represent the most common 
native coastal endemics, while Sesuvium portulacastrum, Scaevola sericea, and Sida fallax represent the 
most common indigenous taxa. In addition, several islets represent the sole remaining natural habitats for 
some of Hawai‘i’s rarest species. Current bio-inventory data will be used to prioritize future restoration 
projects conducted by the OIRC. The three most species rich islets for native floristic diversity include 
Moloka‘i’s north shore islets of Mōkapu, ‘Ōkala, and Huelo. Ni‘ihau’s Lehua and near-by Ka‘ula represent 
the most species rich in seabird taxa. Serious threats to some of these islet ecosystems range from predation 
by rats, mice or rabbits, and invasive non-native insects that threaten the native flora and fauna. Non-native 
plant taxa are most abundant on the O‘ahu islets, especially Moku‘auia, Mokoli‘i, and Mānana, followed by 
the Maui islet of Molokini. Other serious threats include human disturbance; fire; and for the rare species, 
reduced reproductive vigor as the result of limited numbers of existing individuals. 
 
Don Yokoyama1, Jayson Panglao1, Benjamin Ikeda1, Ian Cole2, Lisa Hadway2, Tanya Rubenstein1 and 
Larry Katahira3           POSTER 59 
 
1Pacific Cooperative Studies Unit, Hawai‘i Volcanoes National Park, P.O.Box 52, Hawai‘i National Park, Hawai‘i 96718; 808-
985-6093; Don_Yokoyama@contractor.nps.gov 
2 Hawai‘i Division of Forestry and Wildlife, P.O. Box 4849, Hilo, Hawai‘i 96720-0849 
3Hawai‘i Volcanoes National Park, P.O.Box 52, Hawai‘i National Park, Hawai‘i 96718 
 
RESULTS AND RECOMMENDATIONS FROM TEN YEARS OF FERAL PIG CONTROL BY THE ‘ŌLA‘A KĪLAUEA 
PARTNERSHIP. The ‘Ōla‘a Kīlauea Partnership is a cooperative land management effort for federal, state 
and private lands on the island of Hawai‘i. Partnership lands include one of the best remaining native forest 
ecosystems in Hawai‘i with a high diversity of native species, numerous rare and endangered species of 
plants and birds and low densities of invasive alien weeds. The overall goals of the Partnership are to 
enhance the long term survival of the native ecosystem and manage a large contiguous area across 
ownership boundaries. The Partnership has focused on the removal of feral pigs (Sus scrofa), which is 
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critical for the stabilization and recovery of this forest ecosystem. Since 1994, the Partnership has 
successfully removed feral pigs from over 15,000 acres of fenced management units. Feral pig removal has 
resulted in forest recovery, particularly native understory species and ferns. The Partnership has used three 
methods for removing feral pigs: 1) staff hunting using dogs; 2) snaring; and 3) trapping. We will 
summarize data from ten years of feral pig control and describe the effectiveness of the various methods 
used. We will also provide recommendations on how to refine certain methods, particularly trapping. 
Results show that different methods vary a great deal in cost and effectiveness and the best methods for 
control in different areas are based on funding and staff, landowner preference, political considerations, and 
management access. 
 
Darryl L. York and Lena D. Schnell      POSTER 21 
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HAWAIIAN HOARY BAT (Lasiurus cinereus semotus) DISTRIBUTION AND HABITAT USE ON THE ARMY’S 
POHAKULOA TRAINING AREA, ISLAND OF HAWAI‘I. The Hawaiian hoary bat (Lasiurus cinereus semotus) 
population at the Pohakuloa Training Area (PTA) is an unknown proportion of the range-wide distribution 
of this species. The primary factor limiting recovery of this federally listed endangered species may be 
habitat loss, primarily the availability of roosting sites. Unfortunately, no effective means exist to census 
the population of solitary tree-roosting bat species. Currently, the Natural Resources Office at PTA is 
developing standardized survey and monitoring techniques for the determination of bat abundance, 
distribution, and roosting habitat associations. To begin to meet these long-term management objectives we 
attempted to determine seasonal distribution and habitat use. Using bat detectors we are monitoring bat 
activity at foraging sites that encompass a wide geographic range and habitat types on PTA. We will 
calculate frequency of observations within habitat types and determine use of each habitat type. We expect 
a preference for woodland habitat types will be demonstrated. Woodlands comprise 53% of PTA and 
degradation of this habitat by ungulates, invasive weed species and wildfire could be detrimental to the 
long-term survival of bats at PTA; especially pregnant and lactating females and non-volant young. In the 
future, woodland habitat will be the focus of survey and monitoring efforts. We will continue to monitor 
bat activity at the established foraging sites on a semi-annual basis and it is hoped we can determine if the 
bat population on PTA is stable over the long-term. 
 
Brenda J. Zaun1, Jayme L. Patrick2 and John R. Burger3        SESSION 3 
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3U.S. Navy, Pacific Missile Range Facility, Barking Sands, P.O. Box 128, Kekaha, Hawai‘i 96752 
 
THE ALBATROSS EGG SWAP:  AN INOVATIVE APPROACH TO ALBATROSS MANAGEMENT. In late January and 
early February 2005, when Laysan albatross (Phoebastria immutabilis) eggs were ready to hatch, three 
agencies put their heads together and came up with a positive solution to a challenging problem. Because 
albatrosses could pose airstrike hazards to aircraft, the Navy Pacific Missile Range Facility (PMRF) has 
utilized the U.S. Department of Agriculture’s Wildlife Services since the late 1980s to manage their 
albatross abatement program including relocation of birds and, if necessary, destruction of eggs. 
Conversely, on the other side of the island, Kīlauea Point National Wildlife Refuge is managed, in part, to 
promote and encourage albatross nesting in order to increase Kaua‘i’s populations. So, transferring PMRF 
eggs and day-old chicks to foster parents in the Refuge colonies seemed a logical solution. This endeavor 
was successful because it relieved PMRF of potential additional aircraft hazards, reduced the number of 
birds that would return to the base in the future, generated positive publicity and support, and supplemented 
the North shore albatross population, increasing the Refuge’s hatching success by 15%. Twenty-seven 
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inviable eggs were replaced with ready-to-hatch eggs or chicks. All were readily accepted by the new foster 
parents. The Navy, Wildlife Services, and the U.S. Fish and Wildlife Service plan to continue this 
partnership in future years as it is a win-win situation for all involved, especially the albatross chicks.  
 
Dr. Joy B. Zedler             PLENARY 
 
Department of Botany, University of Wisconsin at Madison, 430 Lincoln Drive, Madison, Wisconsin 53706–1381; 608-262-
8629; jbzedler@wisc.edu 
 
HOW ADAPTIVE RESTORATION APPROACHES HELP IN RESTORING DIVERSITY TO SITES DOMINATED BY 
INVASIVE PLANTS. The displacement of native species by aggressive invasive plants appears to be a global 
phenomenon. Research on a clonal grass (Phalaris arundinacea) has led us to understand how and where 
this species has invaded and dominated Wisconsin wetlands. The synergistic interactions of increased 
flooding and eutrophication discovered in a mesocosm experiment explain why the grass follows 
stormwater disturbance in urban and agricultural settings. Subsequent experimentation (herbiciding with 
and without continued disturbance) suggests that reversing the degradation will require multiple stages.  
Where flooding and eutrophication were curtailed in mesocosms, herbiciding was more effective. Field 
experimentation verified that the invader could not be controlled where stormwater inflows continued.  An 
herbicide that can target the invader and facilitate natives offers potential to slow reinvasion, and multiple 
years of application could deplete invader biomass. The adaptive restoration approach, i.e., experimenting 
in phased modules, offers promise for "restoring while learning how best to restore." Our emerging strategy 
is to target wetlands that lack native grass dominants (e.g., sedge meadows), use a grass-specific herbicide, 
replant non-grass natives, and plan for annual treatment with herbicide over the long term.   
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