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e'en OtItt h Hawtti'i
In October 1972, the University of Hawai'i was designated a Sea Grant College

for sustained excellence in research, education and public service dedicated to the wise
use of America's marine resources. Today, the University of Hawai'i Sea Grant
College Program is housed within the School of Ocean and Earth Science and Technol-
ogy on the catnpus of the University of Hawai'i at Manoa. The program is part of a
nationwide network of 29 institutional programs of the National Oceanic and Atmo-
spheric Administration, Department of Commerce, that promote the understanding,
development, sustainable use and conservation of marine resources through university-
based research, education, community outreach and communication efforts.

Sea Grant Extension Service efforts in the U.S.-affiliated Pacific islands have
expanded from an initial focus on coastal resource inanagement to initiatives in
environmental education, sustainable economic development. and capacity building and
training. The addition of specialist positions with joint responsibilities in Hawai'i and
the Pacific, and the increasingly regional program focus., have rendered the division of
extension efforts into separate Hawai'i and Pacific programs artificial Eliminating this
geographic distinction, the program has been redefined as the regional Hawai'i/Pacific
Sea Grant Extension Service and now serves Hawai'i and its Extended Economic Zone,
the U.S, Aag territories and the U.S.-affiliated insular states of the Pacific, including the
Republic of the Marshall Islands, Commonwealth of the Northern Mariana Islands,
Guam, Federated States of Micronesia, Republic of Palau, and American Samoa.

Sea Grant research, education and outreach activities have focused on providing
scientific data to policy makers and legislators in Hawai'i and the western Pacific to
help them make informed decisions, as well as transfemng scientific and technical
methodologies to marine resource managers.



Devdophg Susftitoble Aquactwtre
R/AQ-58, Cost egectii e Methods for Reef Fish Culture, Christopher L. Brown

The aquarium industry is big business around the world and the harvest of reef
fish to stock that business is becoming a problem in Hawai'i. Not only are Hawai'i'»
reefs and reef fish populations beginning to suffer, but user conflicts are emerging
between reef fish harvesters and commercial dive operators, whose businesses depend on
the beauty and diversity of the reef environment. The overall goal of this project is to
develop inexpensive methods of culturing ornamental reef fish, which will provide the
fish suppliers an alternative to live harvest. Dr, Brown and his students are screening a
number of popular species to identify those which will grow well in a simple, but
effective, green-water culture method. They will also experiment with using wild-caught
late-phase larvae for growout studies. Collecting larvae which have survived the early,
critical developmental stages should improve their survivability. At the same time, since
the larvae have not reached reproductive stage, their harvest should not impact
recruitment to the reefs.

Christopher L. Brown
Hawai'i institute of Manne Biology
Box 1346, Coconut island
Kaneohe, Hl 96744
 808! 236-7435
fax:  808! 236-7423

RlAQ-59, Moleeuhxrwloning uf a Cytoplasmic Actin promoter Ciene from Shrintp
Penaeus vanttarrtei, Fiera S. Sun

Acceleration of growth rate and control of infectious diseases are the two most
important factors in promoting economic shrimp aquaculture. Recombinant DNA
technology may allow the of production of animals with new and desirable traits.
However, it is often difficult to control or even to predict the way foreign genes will be
expressed in transgenic animals. The objective of this project is to identify and to clone a
genetic mechanism, a cytoplasmic actin promoter gene, that can be used to direct the
expression of commercially important genes in transgenic shellfish and crustaceans.
Piera S. Sun
Plant Molecular Department
1993 East-West Rd.

Honolulu, Hl 96822
 808! 956-5067
fax:  808! 956-6984

Aquaculture has been prac iced in Hawai 'i for at k'ast 600 years, hfarine
aquaculture was conducted in walled frshponds along the coastlines. The fish farmers
depended on the natural ebb and fl ow of the tides for circulation, restocki rig and
entrapment A number of traditional Hawaiian fr shponds remain, however, most have
fallen into disuse, and become clogged with siIt, Because of thei r historic, cultural and



f jgft interest irt their resrordrron. Taopr Jv'ects~enlia  economic si gnijicrtnce, tnere is i g
oddress thrs problem.

+AQ~ +pQQi Fjgl nd: CpcflltfApn SfiAfies R. Ceng»

In this project researc ers wi surveyh 'll urvey a number of frshponds to create a database
of environmental parameters an o md t odel numerically the circulation within the ponds
Armed with this information the engineers hope to be able to strggest design parameters
suchasthelocationa num ro s ind be f sluice gates which will improve circulation atMI
reduce silt accumulation,

R. Ce Ert kin Mark A. MerYifieldR. Cengiz e in
En 'neerinDepartment of Ocean Fwgineering Department of Ocean gi g

2540 Dole St., Holmes 402
Honolulu, N 96822 Honolulu, Hl 96822
 NN! 956-6SI 8  808! 956-6161
fax: I808! 956-3498 fax;  808! 956-3492

RIAQ41,4ssessrlettl rltd Chateelerizutioa of Water Qaality N TrldNolul
Hatvttiiurl Fishlroah, Clyde S. Taattaru

$tate and f'ederal permitting processes represent primary restraints to revitalizing
Hawaiian Ashponds. Ae most onerous of these is the requirement to comply with
federal water quality guidelines for discharge into coastal waters, In this project
researchers hope to solve the problem by determining the normal baseline water quality
parameters of active and inactive fishponds and comparing these parameters to the
cumnt federal guidelines. The information developai will be used to establish whether
the federal guidelines should be applied to the Hawaiian fishpond operations.
Clyde S. Tamaru Robert D. Howerton
Sea Grant Extension Service Sea Grant Extension Service
2525 Correa Rd, BIG 205 P.O. Box 446
Honolulu, Hl 96822 Hoolehua, HJ 96729
 808! 956-2&69 t808! 553-5177
fax,  808! 956-2858 fax:  NN! 553-5050

RIAQ46, Devekpltertt awd Evaleutiol of Virus Detec4oa oed Cell Cstars
Technologies for Virrd Dishes of Caitrcred Pcnaeid Qvimp, Philip C. 44

Viral disease constitutes a major problem tn intensive and superintensive penaeid
shrimp aquaculture. Two viruses, the yellow head virtjs  YHV! and the Chinese
haculovirus  CBV! have caused massive mortalities in farms worldwide. In this
continuing project. researchers hope to adapt the successful vins detection methods
they have developed to detect these two viruses. l.ield evaluation studies will be
extended to include shrimp farms in S.E. Asia and Asia,

This researcher was the first  o successfully grow crustacean viruses in fish cell
lines and to establish viable shrimp cell lines. He has also established important
protocol» for shrimp viruses. His virtrs detection prtrtocol has been used to monitor the
distribution of the rhabdovirus of the penaeid shrimp  RPS! infection in shrimp
populations in various farms in Hawai'i. Both the indirect irnrnunofltrorescence
antibody technique  IFA! and infectivity assay in celt cultures were employed to
corrobiirate the studie~. An NC-EINSAB procedure employing a new enzyme substrate



to reduce potential false readings also was developed for the specific detection of yHV
in infected shr"p,

pliilip C. Loh
Department of Microbiology
2538 The Mall, Snyder 319
Honolmlu., Hl 96822
 8081956-8055
fax: 1808! 956-5339

Commerdal Iolechnologv
R/M -l1, Novel An ibiotics from Bent itic Microorganisms, So hi K th

The recent emergence of antibiotic-resistant bacteria poses serious clinical and
pharmacological problems and underscores the need for identification of new
antibiotics. Marine microorgarusms represent a vast pool of biota whose
biotechnological and pharmaceutical potential remains largely untapped.

This researcher will screen microorganisms from deep sea sediments, microbial
mats and deep ocean water for unique ecological and bacteriological features. When
she finds an antibiotic producer Dr. Kathariou will use both bacteriological and
molecular genetic methods to optimize the production and the activity of the agent.
Sophia Kathariou
Depariineni of Microbiology
2538 The Mall, Snyder 201
Honolulu, Hl 96822
 808! 956-80l5
fax:  80$! 956-5339

R/MP-3, Bioactive Marine hfetdeQn, Paul J. Scheuer
ln this continuing project researchers collect and evaluate marine organisms

from Hawai'i and the southwest Pacific for their antimicrobial potential. Active
constituents are isolated purified, characterized, and submitted to a collaborating
laboratory for detailed biological evaluation.

Two recent discoveries, kahalalide F and palau'amine have advanced to in-vivo
expe" - An Investigative New Drug  IND! license is being processed for
kahalalide F, and okadaic acid, which was characterized under this project, has been
made commercially available as an important molmii lar probe.
Paul J. Scheuer
Department of Chemiiiry
25~5 " I, Bilger 235
Honolulu, Hl 96822
 808! 956-5904
fax:  808! 956-5908

CPA, Iadrastrm/ Microbiology of Blae-6reen Algae  Cyanobacleria!,
Gregory M.L Patterson

Cyanobacteria are prolific producers of potentially useful drugs, research tools,
and fine chemicals, but will only be commercially useful if'economical methods for
production are available. This continuing project will use pnw:ess engineering and



applied microbiology to develop a dependable culture and prodtjction process.
Resewchers will conduct scale-tip studies, in collaboration with Cyanotech Corpor3tion
of Kailua-Kona, to demonstrate the feasibility of aquaculture-type corrunercial-scale
productton methods.

Researchers have discovered an inducible mechanism for increasing synthesis of
chetnical defense compounds  phytotoalexins! in cyanobacteria and have characterized
the range of pare compounds capable of eliciting the defense reaction. An optimized
cu!ttire media has been developed for cyanobacterial secondary metabolite production
and scale-tjp studies show that secondary metabolites are produced in large-scale
laboratory cultures, These researchers also have developed methods for isolation and
identil tcation of genes controlling secondary metabolism.
~gory M.l. patterson
Department of Cheinistry
2R5 The Mall, Bilger lD7
Xonohila, 81 96822
 RN! 956-4031
fax:  NN! 9%-5908

}VMM, Sieeefive Jifacroeycles froe Sop Coral, Marcus A. Tlus

Chemical synthesis is often the most reliable way to secure an adequate supply «
a natural Product. The discovery of the antitumor promoting properties of sarcophytols
A and B, which were isolated from the marine alga SarcophyrorI gtauctarn, provided the
impetus for this work. The objectives of this continuing project are to develop and
implement efficient protocols for the construction of antiturnor promoting marine
natural products and their ana logs, and to design and evaluate analogs patterned after
sarcophytol A, The goal is to discover the minimum structural requirements for activity,
as the least complex structtIre that retains the activity is the best candidate for di ug
development, and to demonstrate a new panwligm for the chemical synthesis of a family
of l4-membered ring marine natural products.

A brief total synthesis of sarcophytol A has been completed and researchers have
developed an improved synthesis of canventol, which has been applied to large-scale
studies. 1'he material from the large scale synthesis is being used in an animal feeding
study by the National Cancer Institute to screen for cancer chemopreventive agents,
Caventol and S9 have also been demonstrated to inhibit XlV-1 replication.
Ntarcu» A. Tiu»
Detxxnmen  o-f Cheini»try
~S45 The Mall, Bilger 321D
Xonoluto, Hl 96822
 808! 9C{! 2779'
fax-  80K! BC'-S90S

Cold Comnmili.s h TrmMn

lVPO-l, Policy Oplioer for Coastal Zorae Nanagernerar � Kamaoa-Puaeo Hawaiiarr
Horne Lgrrmls, ga'I, Hawai 'i, Joseph IL Morgan

KaLae National Historic Landmark District encompasses about 710 acres in an
1 l,w10-acre tract of Hawaiian Home Lands at the southern tip of the Big Island of

10



Joseph R. Morgan
Department of Geography
2424 Maile Way, Porteirs 445
Honolulu, Hl 96822
 S08! 956-7042
fax:  808! 956-3512

Coastal Ecosvstem Hcallh
R/El 11, Disease end Trrrnors r» Corals: Natrsrrd Agents of Changein Hawasirrrr
Reef Eeosysterns v Heinz C. Ik~et

Diseases and tumorous growths have been documented recently in major reef-
building corals in Hawai'i. A high frequency of occurrence of these growths has been
observed in Hanaurna Bay, a popular visitor destination, while lower or rare occurrences
of disease have been recorded in other areas of Hawai'i. ln this project researchers will
employ a multi-disciplinary approach, ranging from field surveys to genetic background
analysis, to examine coral disease and tumors This research will produce the first
mechanistic and quantitative understanding of the implications of disease and tumors in
reef-building corals and provide scientists and managers a means to assess the health
and stability of coral reefs more defrnitively.
Heinz Gert De Conet Robert A. Kinzre
Department of Zoology Department of Zoology
2538 'fIte Mall, Edmonson 354 2538 The Mall, Fdmonson 255
Honolulu, N 96822 Honoltrtu. HI 96822
 808! 956-968e  808! 956-61 47
fax:  808! 956-981 2 fax:  80S! 956-9812

Wayne B. Borth
Department of Plant Pathology
3190 Maile Way, St. John 310
Honolulu, HI 96822
 808! 956-2830
fax:  808! 956-2S32

Celia M. Smith
Department of Botany
3190 Mai e Way, St John 614
Honolulu, Hl 96822
 808! 956-6947
fax:  808! 956-3923

R/EL-12, Impact of Pulsed SNeum Floe on the Delivery of Land-derived Materr'rds
the Nearshore Mart'rre Environrwerrt of Kaneohe Bay, Paul L 3okiei

Stream flow patterns and interactions between streams and estuaries are critical
economic and conservation issues in Hawai'i. Development in watersheds and
channelization of stream beds have altered the delivery patterns of land-derived
materials into most estuaries, To test the hypothesis that short-lived pulses of stream
discharge are the dominant mode of delivery of new material into tropical estuaries,

Hawai'i. Its six miles of shoreline and adjoining offshore fisheries are rich in coastal and
marine life and ctiltural significance. While the shorelines and oceans af Hawai'i have a
long history of virtually unrestricted public access and Use, inany native Hawaiians now
urge that explicit limitations on this access and use be imposed upon non-native
interests. This project will employ a rnultidisciplinary, participatory approach,
incorporating archival research, comparative management studies, field investigation,
and cornrnunity-based planning, in an attempt to define and achieve fair and equitable
access to and use of the coastal resources at Kal~e.



these researc ers w> rn 'will measure and describe the fate of land-derived materials in the
mme water column over time and compare the changes in water qUality associated
with pulsed stream flow with normal base-load situations

Evelyn F. Cox
Hawai'i Institute of Marine Biology
PO Box t346

Kaneohe, N 96744 Kareohe, HI 96744
 808! 236-7440 <80$! 236-7440
f~: <808! 236-7443 fax-  808! 236-7443
R/KL-13, Use of Molecular Genetic Technirrares to Coketeet BNcterial prsthagerts
and Their Sum'vrst Phases ta Stresses in Hawai 'i 's Carsstal Waters, MaqsgtIul g}>tn

A recently completed study of the waters off Waikiki concluded that some
portions of Hawai'i's marine environment are contaminated with various pathogens in a
viable hut not culturahle  VBNC! state. Although some of the pathogens in the VI!NC
state maintain their infective potential, there is no lest that will quickly estab}ish
whether they are infective.

It is known that a regulatory protein  RpoS! plays a crucial role in the formation
of the VBNC state, This researcher will use molecular genetics techniques to
investigate the role RpoS plays in the formation of VBNC pathogens and determine
how long the cells remain in the VBNC state before they die or become viable. The
overall goal is to develop a screening technique for rapid and simultaneous detection of
pathogens in coastal waters using express PCR methods.
Maqsudul A 1am
Departinent of Microbiology
2538 The Mall, Snyder I l l
Honolulu, Hl 96822
 808! 956-812 l
fax:  808! 956-5339

R/KL-l4, Fffeets af Fnvirenmevrtal Fndocriee Disrupterz irt the Tropical Fish
Filapin  Orenehromis tnossambieus!, K. &mhn Graat

Many agricultural and industrial chemicals can disrupt the endocrine physiology
of wildlife and humans, producing a variety of pathologies. Environmental Endocrine
Disrupters  FEDs! often persist in the environment, spread easily into aquatic
eeosvstems through rainwater runoff, and bioaccumulate in animals, EED
contamination in inland and coastal waters threatens fish populations which are a direct
link to humans through the food chain.

In this study researchers will identify possible biological effects of EEDs on h
sex ariel reproductive development of tropical fish, using, the tilapia as a model The
pesticides, DDD, chlordane, dieldrin and heptachlor. which have been used extcnsivelv
in Hawai'i, will be tested first, The researchers are testing the hypotheses that the
EFDs act as estrogens and that exposure of tilapia to EEDs may alter sex
differentiation, gonadal site and circulating gonadal steroid hormone levels. depen«ng
at which developmental stage exposure occurs.
E. Cinrdon Orau

Hawai'i lnstituie of Marine Biology



po Box 1346
K~, Hl 96744
 808! 236 7406
fax  8{g! 236-7443

@pl 1$0emvy Qe~ F/Nxes to the >e~hore Ocean Derived from ~Von-point
SoumePolhf n iN TNO S~u Fst~s, pd u, Harm'i, Km H. Dwarf

Coastal ecosys!ems are a source of diverse resources that form the base of
H i ' tourism lndustp. At the same time, they are sensitive to stress induc~ byHawai i s tourism i
anthropogen>c ac ivithropogenic activity On Oahu rapid development over the last 30 years h
pu ic percep ionbl p «eption«d grada«on o««coastal ecosystems. Aithough th;s is

estuaries there exists little evidence demonstrating wid s
d radation attributable to anthropogenic activity. Huxes of heavy metals de v d fegra ation a
non-point source pollution  NPP! remain unknown, as do their variability and effects on
nears oreearshore biota. This study will quantify fluxes of ntetals derived from Npp to estuaries
and the adjoining coasts and evaluate their fate and transport under varying flow
regimes. Results of this work will be used to identify specific indicators pf happ that will
be useful to local agencies in revising metals criteria irt the aquatic environment and be
helpful in developing best management practices for urban and suburban watersheds and
the adjoining coastal recreational resources.
Eric H. De Carlo
Depanrnent of Oceanography
1000 Pope Road, MSB 307
Honolulu, HI 96822
 808! 956-6473
fax:  808! 956-7112

R/EI Ig Uptake of Antkrnpogenic Lead and Other Metah by F'. Iobata in Areas
Subject to Point and Non-point Pollutiom Stresses Around Ouhu, Howai'i,
Khalil J. Speatcer

Closely related to RIB -15, this project will deal with the accumulation of lead in
corals and, using the bay. stream and sediment data collected in a previous study for
comparison, researchers will estimate the present-day flux of lead and other metals
entering the estuarine environments. Corals seaward of estuaries will be studied also to
determine how much lead escapes to the ocean and whether there is a measurable
relationship between the otetals accumulating in estuaries and the amount that escapes.
Khalil 3. Spencer Eric H. De Carlo
Department of Geology and Geophvsics Departmeni of Oceanography
2525 Correa Road POST 612A lo00 Pope Road, MSB 307
Honolulu, K 96822 Honolulu, Hl 96822
 808! 956-9607  808! 956-6473
fax:  808! 956-2538 fax;  gj8! 956-71 1-

R/Kl-I7, Oceanic CLiaeage Change mug +on-point Source Pogutm'on as Revealed by
100 Petr OM Corals in Hewai 'i, Richard %. Grigg

ln ttus project researchers will analyze core samples from I 00-year-old coral
heads, growing off four t}ifferent islands spanning the Hawaiian ~chipelago-
assessrnent of the differences between the linear growth and calcification in the ma»
Hawaiian Islands and that of the coral heads off the undeveloped islands is expect& to



~ d d' t'pn of the impact of uitian runoff on reef building corals. Calibration
f 0, of st ntium to calc}um ln th coral heads will produce a 100-year record of

sea surface tempera ~ st >tun spanning 10 degrees of latitude, and may contain an estimate of
gteenhouse warming over a significant area of ocean surface,
Richard%. frigg
Departinent of Oceanography
100G Pope Road, MSB 605
Honolulu, Hl 96822
 808! 956-7186
fax:  808! 956-9225

R/EL-l, FieM Verification of Jlfass~sfer Model jar Nulrienl Uptake t0  ;pygmy
RCC js Mafllh J. AOJISsolh

Researchers will determine whether natural reefs are taking up nutrients at their
maximal rate, or the mass-transfer rate, as is predicted in the model developed in this
continuing project, To demonstrate that natural cotnmunities have uptake rates
consistent with their mass-transfer predictions, the researchers will measure nutrient
changes across the barrier reef in Kaneohe Bay, measure the mass transfer coefficient
for calcium and compare the mass-transfer coefficients for all the nutrients to determine
whether they are all at mass transfer rates. Experiments will be conducted, using the
Biosphere 11 mf, tu determine the relationship between net production and nutrient
uptake.

Flume expetirnents have shown that uptake of nutrients into living coral
communities can be predicted from a set af equations derived from heat transfer studies
in the engineering literature. The dissolution of calcium froin dead, gypsum-covered
coral and associated rubble follows the same parameterization, thus proving that
nutrient uptake is controlled by diffusion through nutrient-depleted boundary layers,
md that these "mass-transfer" rates are maximal rates to a coral reef community.
Eleven papers have been published so far on this topic.
Marlin J, Atkinson

Havana'i institute nf Manne Biology
PO Box 1346

lt aneohe, Hl 96744
 NA8! 2' 7422
fax;  808> 236-7443

R/FM-7 Tiger Shank Tracking ll: Archiving Trunsponding Transmitters to Nonfor
Jarigwrtn JHoveNients, Kim N. Holland

ln this project researchers are collaborating with a private engineering conip»y
to develop archiving transponding transmitters and anchored data loggers to receive
data finn sharks. %is pioneering use of archiving transponding transmitters will
reinoiely inonitor the daily movements of tiger sharks over long periods of time and
provide niuch more detailed information about tiger shark moverrients than has been
previously available.

Researchers have used a combination of sonic tracking, tag-and-release and long-
life implanted transmitters to begin to construct a consistent picture of tiger shark
behavior around the Hawaiian islands. Preliminary findings seem to show that the
aiiinials may be territorial, but the territory is much larger than was predicted. Sonic



tracking showed that the animals are far from coastal, ranging far to sea, and although
anima}s return t'o the same location they were caught, the time between visits varies by
individual from two weeks to over a year.
Kim N. Holland
Hawai'i institute of Marine B~k,
PO Box 1346
Kaneob, Hl 96744
 808! 236-7410
fax:  808! 236-7443
~ 3 ~"~~< +f Harvest Refugia Ii; Kgq<fa pf Fggjgjgg P ss~ o+ F'
Assernbkrge SMcture ararat $fpyerrreggg gjg~

i h e conservation zones  harvest refugia! ~ ~ tl�a '
management of reef fisheries A}though there ~ m~y pote nal

and practical benefits to the establishment of these areas, there are very few empirical
data with which to evaluate their effectiveness or to support the estahlishlnent of these
refuges on a wide scale, The objective of this project is to describe and qtiantify the
impacts of annually alternating 'fishing' and 'no-fishing' regimes on reef fish
assemblages in a fisheries management area. Resnlts will be corn~ to an adjacent
control area, a permanently closed marine life conservation district.

In this ongoing program, researchers have described the movement patterns of
mobile reef fishes within conservation zones and demonstrated that even niodestly
sized refugia afford significant protection to adults of these species.
Kim N. Holland
Hawai'i institute of Marine Biology
PO Box 1346
Kaneohe, H1 96744
 808! 236-7410
fax:  808! 236-7443

Cor5tal md Nahrnl I-hza ds
R/KP4, Asratysis of a 5-year Series of Sea Surface Tesqrerrrture hwages hrpuad
Hawai 'i, Pierre Hament

A variety of processes contribute to generate patterns of Sea Surface
Temperature  SST! within the Hawaiian region. Eddies and fronts affect the depth of
the thermocline, and are associated with vertical circulation and upwelling of cold
subsurface water, potentially bringing nutrients into the euphotic layer, increasing
primary productivity and, therefore, affecting the ecosystem, ln this project researchers
will use newly available observational tools to conduct a complete statistical study of
these phenomena. They expect to produce the first calibrated series of SST for the
Hawaiian region, as well as a locally tuned algorithm for estimating SST from satellite
infrared measurements. The algorithm then will be applied to images produced by a 6-
year series of SST and the time series will be compared with in-situ observations from
buoy samples to elucidate causal links.



Pierre Flament

Department of Oceanography
1000 Pope Road, MSB 503
Honolulu, HI 96822
 808! 956-6663
fax:  808! 956-9225

R/EP-7, Sedimentary Record of Climate Variations and Holocene Sea Level
Fluctuations on Oahu, Jane S. Tribble

Lake sediments are among the best geologic recorders of climatic and
environmental change. Because seasonal temperature does not vary dramatically in
Hawai'i, changes in lake conditions can be correlated with the hydrologic cycle.
Researchers will investigate the sedimentary record in a pond and an evaporite pan at
Barber's Point, 0'ahu. Sediments in the pond represent 1,500 years of continuous
deposition. The evaporite pan record is compressed and discontinuous, but contains
evidence for major changes in sedimentation over the last 7,200 years. An analysis of
the sediment composition and lamination of the cores, and the salinity regimes of the
various sediment types should yield records of rainfall variation, storm and tsunami
frequency, Holocene sea level, and anthropogenic effects on the Barber's Point
environment.

Jane S. Tribble

Department of Oceanography
1000 Pope Road, MSB 532
Honolulu, Hl 96822
 808! 956-6827
fax:  808! 956-7112

R/EP-S, Mapping Historical Shoreline Changes on Maui and Oahu,
Charles H. Fletcher III

The goal of this project is to provide state and county coastal managers with data
on coastal erosion rates, and with the technology to monitor coastal erosion on a
continuing basis. Researchers will produce coastal erosion maps which will display the
annual erosion rate determined at cross-shore transects with a 45-meter spacing, The
30-year and 60-year erosion hazard zones will be depicted as well as the FEMA V-
zone, A-zone, and base level elevations and gutter lines. Segments falling into various
classifications of erosion hazard will be color coded. The maps will be made available
to city and state departments dealing with coastal use and development.

Charles H. Hetcher, III
Department of Geology and Geophysics
1680 East-West Road, POST 721
Honolulu, Hl 96822
 808! 956-2582
fax:  808! 956-2538

R/EP-9, Dynamical Models of Erosion and Sand Transport for Island Beaches,
Janet M. Seeker

Beach erosion is a widespread problem throughout the Hawaiian Islands, While
sediment transport has been an active area of research for many years, still no
consensus has been reached on how to best model sediment transport for realistic



oceanic conditions. The objective of this study is to develop dynamical models of beach
erosion and sediment transport that account for the feedback between the underlying
seabed morphology and the nearshore wave field. Researchers will determine the
relative importance of nearshore wave-induced stresses versus porous percolation on
sediment transport and beach erosion, and make recommendations for im proving
existing sediment transport models.
saner M. 8 Davitt Bercovici
Department of Ocean Engineering Department of Geology and Geophysics
2540 Dole St., Holmes 402 2525 Correa Road, POST 810
Hottolulu, Hl 96822 Honolulu, Hl 96822
 808! 956-7686  808> 956-9717
fax:  808! 956-3498 fax:  808! 956-2538
I/KP-l0, West Maui Shoreface Sedinrent Dynamics, Charles 8, Hetcher Il[

Because of a rapid relative sea-level rise, heavy shoreline development, and
extensive upland use by soil-disturbing activities, the island of Maui is particularly
prone to environmental impacts from sedimentation effects in the nearshore region,
These include the seasonal and longterm movement of sand related to changing wave
and current conditions and coastal erosion, as well as the short-term, event-related
genesis of silt plumes in coastal waters related to upland eroston and run-off.

This project will improve our understanding of seasonal and longterm littoral
dynamics and sediment movement on the West Maui coast. Researchers will analyze
the time history of alongshore sediment movement, the location and internal dynamics
of discrete littoral cells. the impact of wave- and tide-generated coastal currents on
sediment exchange across the shoreface, and the quantity and direction of sediment
movement in the zone frotn the upland dune environment to offshore sand flats. The
goal is to improve our ability to answer why shoreline change is ocrurring on Maui.
Charles H. Fletcher, ill
Department of Geology and Geophysics
1680 Hast-West Road, POST 721
Honolulu, Hl 96822
 808! 956-2582
fax:  808! 956-2538

Enhtncement of Envrtxmenlal Uonitorng tltd
Asses snvmt
R/KS-2, Deve1opment of a Fiber-optic Occam Color and F/uorescerrce Prebe ard
Data 4ea1ysis 41gorithms for irr situ Measurvrrrentr of Phytopkrnkton Productivity,
Thomas F. Coortey

Phytoplankton found within 100 meters from the sea surface are responsible for
the bulk of the Earth's primary biological productivity. This narrow zone is subject to
natural variability in temperature, sunlight, salinity and nutrient availability on spatial,
diurnal and seasonal scales. as well as to chemical and biological changes brought about
by human activities. All these variables have an impact on the health and density of the
plankton community, which are the target of intense monitoring. These researchers are
hoping to develop and test miniature deployable optical instrumentation and on-site



data-analysis capabilities for unattended tnonitoring of plank onic density, species
composition and productivity.
Thomas F. Cooney Shiv K. Sharma
Hawat'i lttstitu e of Geo!thysics aad Haneto!ogy Hawai'i Institute of Geopftystcs and p!anetofogy
2525 Correa Road, H!G l09C 2525 Correa Road, HIG 409
Hono!ulu, Hl 96822 Honolu!u, �! 96822
{808! 956-5095  808! 956-8476
fax:  808! 956-3!gg fax:  808! 956-3 !88

RIKSP, Intefk'gent Afofton Pkue¹rrtg and Navigation for Unmanned U¹ Ierwarer
Vehicks, Jttaku Yuh

The developtnent of unmanned underwater vehicles which can navigate on their
own, automatically modifying their path to avoid obstacles which they encounter on the
way to their target, wilt greatly expand human's capability to explore and exploit the
ocean and its remurces. In this project researchers are developing an intelligent motion
planning and navigation system based on genetic algorithm and advanced control
systems  nettraf network control and an adaptive-learning control!. The systems will be
evaluated and tested oat a UH unmanned underwater vehicle, ODiN, in the fall of ! 99&.
!unku Yuh Kazoo Sugihara
Depar"en  of Mechaaieaf Fmgitteering Departtnent of fnfortnation and Cotnputer

Sciences

2540 Dole St �Holmes 204 2565 The Mall, Kel!er 2 t 1
Honoiu!u, HI 96822 Honolulu, HI 96822
 8 I! 956-6579  $08! 956-6049
fax:  808} 956-2373 fax:  808! 956-3548

Cftar!es L. Morgan
Hawai'i Natural Energy fnstitute
2540 Dole St., Ho!mes 246
Honofu!u, N 96822
 80&! 522-56! 1
fax:  808! 522-5618

I/M .-2, Tadi¹gs Management jer a Nei¹c Ninth ind¹soy, Johat Wiltshire
This project will examine wa!'s that ferromanganese processing tailings can be

recycled and put to productive use in the constmction industry to document the
feasibtltty of recycling as a means of tailings managemettt. Four product areas will be

R/KS-3, Kkelre4tposirjon of Carbonate Strucarres i¹ Tropical M'arine
Envimaeu¹rs, Imee F Llellaert

The potential utility of electro-deposition for producing environrnenta!ly benign
and economically feasible offshore structures has been established and dernonstra ed by
a number of researchers in the last  wo decades, However, the technology has not yet
been defired adequately to permit its conventiorutf, commercial use, ln this project
researchers will take the technology into the field to deterrttine the criticaf parartteters of
the accretion pro@ms as they relate to construction of offshore structures. The goal is to
work with focal tndustry to detnortstra e that the method can be used to hut!d an
«rti ficial reef.

Bruce E. bebert

t!epartment of Mechanical Engineering
2540 Dote St., Hofmes 3 V
Honolulu, H! 96822
 808! 956-6332
fax:  808! 956-2373



investigated'. cold cast pioducts; sprays and coatirigs; antibiofoulants; and
cerarriic-glasses, These products will be manufactured, chemically «nalyzed, and sent
ouf for staiidard construction testing.

The first year of work concentrated on resin casting with tailings, plastic and
rubber fillers, anti-rust coatings, ceramic glazes and soil amendments. All of these
applications worked, producing usable products, The economic evaluation of the
castings indicated only marginal promise In conunercial testing, Akron Rubber
Development Corporation conclude that the tailings grain size would have to be finer
and more even to be an ideal rubber or plastic filler, although significant promise
existed for tailings modification to achieve this end, A large agricultural experiment
indicated significant stimulation of growth of Hawaiian koa trees by tailings. Three
hundred melt mi xes produced a high quality glaze, considered commercially viable by
Ceramics Hawai'i. A one-year exposure test on a tailings-hased coating indicated
superior rust inhibiting characteristics over a standard mix. Two papers have been
published as a result of this work.
john C Wittshire
Hawai'i Undersea Research laboratory
!ooo Pope Road, MSB 303
Honolulu, Hl 96822
 808! 956-604?
fax:  808! 956 2 l 36

New Projecb
Nonhdgenous ~des
R/Nl-l, Sun cy of Intnxrfnced Manse ln~ebrntes on Gainna, Guatav Fatslay

Accidental and deliberate introductions of species into areas outside their natIrll
ranges have been rapidly increasing this century. with the improvement of transport
technology and the increase of transport, Deliberate marine introductions to Guam are
limited to a relatively few fish and shellfish species, but there is very little information
on the impact of inadvertent marine introductions  those that colic in on ship hults, in
ballast water, or in association with intentionally introduced orgamsms! on Guam's
marine ecosystem, or on most Pacific islands. In this study researchers will assess the
impact ol' non-indigenous species on Guam and evaluate ihe potential of any of these
species hecoining nuisance species elsewhere. The work should allow a general
evaluation of the impact of non-indigenous species in a coral reef ecosystem and
provide a model for use in other areas, Researchers will work with agencies in Guam
and elsewhere, especially Hawai'i, to propose regulatory safeguards io prevent or lessen
future impacts.

Rrhe Sotechnoiogv
R/M P-I2, TNF-alpha Inhibitors from a hfarine Source, Marcus Tius

Sarcophytol A, an organic molecule which was isolated from a widely distributed
lndo-Pacific soft coral, Sarcophyton g aucum, has significant anti-tumor promoting
activity. The synthesis of initial analogs of this molecule was too costly to allow it io be
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~ Crixit Extenstm 5ervi:e
+gatv-l, Hawai't Sea Grrtat Fxtertsion Service, Snead gustltt MNles

The Sea Grant Extension Service has expanded services to all of the Hawaiian
islands, and to all of the U.S,-affiliated Pacilic islands, That has required an imease in
staff and, due to level Sea Grant funding, an increase in external support. All our
projects and positions are now maintained through cooperative arreements with
agencies at all local, state, federal and regional levels.

With the state and the region experiencing economic decline, we are
concentrating more on problems that retard out economy, such as natural and human-
induced hazards, and on opportunities for environmentally sustainable development,
such as diversified aquaculture and ecotourisin. We have also expanded our cooperative
efforts to involve youth in volunteer environmental activities throughout the region, and
have relined our programs designed to train Pacific islanders for entry into resource
management careers.

A,tluacttlture Development
Faced with the inevitable economic crisis brought on by the loss of traditionaBy

dependable sources of income, such as plantation agriculture and federal aid. Sea Grant
has made a significant investment in aquaculture development as a way to diversify our
regional economic base. Two aquaculture projects demonstrate how Sea Grant is
working in a coordinating role  o further the development of the freshwater aquarium
industry in Hawai'i, and industries for giant clam, black pearl, sponge, and saltwater
aquarium species in the Pacific islands.

Coastal RestNtree Management
Hawai'i and the U,S.-aNliated Pacific islands lie in the coastal zone where

anything happening on the land can potentially impact our fragile coactal resources.
Since most residents reside, work, and recreate on or within a few miles of the coast,
natural hazards such as tsunamis, hurricanes, and high surf affect everyone and can
devastate our economy. With this level of vulnerability, as well as the heightened
concern abou t the intpact of natural and man-made hazards, Sea Grant has a unique
opportunity to apply our technical expertise toward mitigation of both natural and man-
made hazards. Our on-going efforts to develop a response scenario for catastrophic oil
spills in Hawai'i, and to develop guidelines for environnientally sensitive dredging in
Pohnpei are continuing. Our new cooperative initiative with Maui County has already
resulted in the development of a comprehensive beach management plan.

Coastal Recreation and Tourism

Tourism is our largest industry, and in that statement lies both a danger and an
opportunity for Hawai 'i. Traditional tourism is energy-intensive and resource
exploitive, As visitor counts grow and tourist-related infrastructure proliferates, the
danger is that valued lifestyles will be diminished, And, with that loss we may also lose

23



special appeal that tttakes Hawai i a top visitor destinatiott, The opportunity is that
we ca�m age a new type of tourism. -ecotottrism or heritage tourism. In the process,
we help to p~t and restore the spectacular natural and cuhural resources that
residents and visitors have cotne to take for grNIted- ilec use of t eir ~mportance to the
ecotourism industry, we are particularly pleased with our progress in the development
of tlie Hawai'i Ecotourism Association, as well as ottr part in the building, of a statewide
day-use mooring system that will protect popular dive sites.

Realtby Coastal Ecosystems
Coral reefs marshes anchjaljne ponds amd other unique Hawaiian coastal

ecosysterns, once pristine and highly productive, ltave greatly suffered as rapid
residential and resort development have spread alo ng our coast. Progressive degradation
has not only damaged the beauty of these environments, but has resulted in a declme in
many pf the seafood species once plentiful in the shallow waters Our program has
devoted a considerable effort toward restoring already degraded habitats, and creating
new habitats that enhance stocks of commerciaHy or recreationally valuable species.
%e have taken the lead in research and extension work devoted to preserving Hawai'i's
remtainirtg anchialine ponds, and continue our work with creating artificial reefs that not
only increase stocks of inshore fishes, but also provide attractive sites for recreational
and oomrnercial diving operations.

Eavhrottmental Mucation

No matter how much effort is put into programs designed to protect intact
ecosysterns and restore degraded ones, we will Ultimately fail to succeed without public
support For that reason, we must find better ways to reach people of all ages. In
Hawai'i we are taking several approaches to reach a large and diverse audience.
Through our Youth for Environmental Service  YES! we are involving increasing
numbers of K-12 students in volunteer programs with the expectation that they will
become lifetime volunteers. At Hanaurna Bay we are designing an innovative
educational program that has the potential to reach, and hopefully educate, a million
visitors a year from around the world, And, we have beeit working for nearly a decade
to develop a cadre of trained individuals who are able to teach global change topics to
the public.

SttiMiag Local Technical Capability

State and federal resource managers have been providing technical assistance to
corrNttunities in Hawai'i and the Pacific islands for more than two decades. While this
has solved immediate problems, it has not empowered local communities to solve
coinplex environmental problems themselves. In an effort to remedy this situation, we
have recently embarked on several trainirrg initiati ves designed to upgrade the skills of
existing local personnel, and to enlist and train islanders currently attending the
University of Hawat'i system so they can assume technical positions in their horne
communities. Two ptogratns, MASSIP and HIP, recruit Pacific island and native
Hawaiian undergraduates to enroll them in internships so they can return home and
begirt careers as resource managers.



ClmrnmiCatenS
Sea Grant Communications provides access to scientific and technical

publications, filling order requests from around the world, Public access to these
publications is made easy by an in-house library and its online publication directory, as
well as links to the more comprehensive Sea Grant yational De»il»
Cornrnunication services provided to program management, extension and researchers
include editorial and graphic arts support iu the form of substantive and mechanical
editing, layout and design, and production support

Sea Grant's monthly newsletter, Makai, as well as the full-color version
available online as the Electronic Ma4<', provides a focal point for the Student %'riters
Project which supports young writers interested in developing skills in lhe field of
science journalism. A media query service fields requests from local arel national
media through ProfNet, an international cooperative of public information officers
linked by the lntemet to provide journalists convenient access to expert sources who
can provide newsworthy information.

To help heighten public awareness, news releases and public service
announcements are distributed to media sources on research progress and outreach
activities for coverage by local and national press, development of radio public service
announcements and interviews. and development of television broadcasts and guest
appearances.

An ongoing effort of the Communications Prograin is the Sea Grant website
development, its expansion via links to partnering institutions, and the debut of Sea
Grant online for kids called "Sea Squirt." Visit the Hawai'i Sea Grant College Protpmn
online at www,soest.hawaii.ed@/SEAGRANT.
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