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"PROMOTING OCEAN OPPORTUNITIES"

Keynote Luncheon Address

by

Governor George R. Ariyoshi

Hawaii Ocean Law Association Seminar
November 30, 1979

Hawaiian" Regent Hotel

It is my pleasure to be here today to speak with you about the ways in which

our State government is promoting ocean opportunities.

Many people see Hawaii only as islands, beautiful but small, gradually

becoming crowded, and isolated from the rest of the world by thousands of miles of

ocean waters.

Many people who look at a map of the North Pacific Ocean are impressed

with how small Hawaii appears -— only a few dots in the middle of that vast ocean.

However, that is not how I see these Islands, or their very considerable

resources.

To the ancient Hawaiians, the ocean was a natural extension of the land — a

place to work and play and travel. Far from being adrift, we are surrounded and

blessed by a bountiful resource, rich in minerals, food, and energy.

My Administration is dedicated to promoting ocean opportunities, and today I

would like to discuss briefly the manganese nodule industry, aquaculture, fisheries,

and ocean thermal energy conversion.

One of our goals is to establish industries that are environmentally clean and

compatible with our unique Hawaiian life-style.

These goals are set forth very clearly in the Hawaii State Plan, which is the

first legislatively-adopted plan in the United States.
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Under a section of this Plan, regarding potential growth activities, it is our

stated objective to "generate new ocean-related economic activities in mining,

food production, and scientific research."

In this regard, we are actively pursuing this objective with our manganese

nodule, aquaculture, and fishery programs.

The State government's public interest in manganese nodules began a decade

ago with the publication of a document called "Hawaii and the Sea," and has

continued ever since with increasing intensity.

The estimated potential benefits from a manganese industry are substantial —

$262 million in annual revenues, 6,000 jobs during the construction stage, and 2,415

permanent new jobs after construction is completed.

The annual revenues of a single processing plant could rank sixth in

comparison with the sales of the major corporations in Hawaii.

We have worked with the National Oceanic and Atmospheric Administration

— "NOAA" — to produce further research on transportation and processing

aspects of the industry.

We are now working with NOAA on a new volume which expands our research. "1

At this point, we believe that the problem of waste disposal from the

processing of nodules —or so-called "tailings," is the most important one to be j
solved. Thus, we have initiated a three-year program to study waste disposal both «

on land and at" sea. As a first step, we have entered into a joint study program with

Ocean Minerals Company. ^\

To our knowledge, we will be the first government entity in the nation to

obtain actual tailings from a manganese nodule consortium for study purposes. \
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^ We have recently contacted the various consortia to invite them to join with

P us in an application to the Environmental Protection Agency for a research permit
L

for ocean disposal.

By obtaining the permit, we intend to establish a marine test site area which

p will be useful to the consortia in their own ocean disposal research.

11 Hawaii is the only State in the Union with a manganese nodule program, and

P we are the only State actively seeking this new industry.

U.S. Senator Spark M. Matsunaga has introduced and is leading the Senate

I toward passage of a bill which will allow mining to begin. Concurrently, our own

•n State program has begun research which will help assure that processing is a clean

industry and the excess products are either useful, or at least environmentally

harmless.

Hawaii also is in the forefront in aquaculture development. We completed a

State aquaculture development plan in 1978, making us the first State in the union

p to have such a plan, and also one which is now being used as a model by national

planners designing the Federal program. Our Aquaculture Development Program is

also working with President Carter's Joint Subcommittee on Aquaculture.

Our State aquaculture plan has two sectors: a commercial production sector,

and a research, training, and technology-transfer sector.

pi This Aquaculture Development Program is developing new species through

research and development projects.

| Our College of Tropical Agriculture at the University of Hawaii has been

instrumental in building up our local industry and assisting developing countries in

the Pacific Basin.

Hawaii* now leads the world in prawn research, and will be the site of the

world's largest commercial freshwater prawn farm.
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Lowe Aquafarms, Inc. on Oahu now has 110 acres in prawn production, and

expects to have 400 acres in production in a few years.

Close behind is Kilauea Agronomics, the C. Brewer prawn farm on Kauai,

which currently is at 100 acres, and is expected to be 300 acres at full size.

Projections indicate that by the year 1990, we may have 5,700 acres in

commercial aquaculture production, with 2,134 direct and indirect jobs, and

wholesale revenues of $71 million.

By the year 2000, these figures could be five times larger: 28,000 acres, 9,000

jobs, and $330 million in revenues.

The cultivation of fish in ponds has long been a part of Hawaii's heritage. The

same is true of fishery activities. Through the Department of Planning and

Economic Development, the State is now offering financial assistance to fishermen

through its Fishing Vessel Loan Programs. Last year, the Pacific Tuna

Development Foundation sponsored a cooperative effort with the National Marine

Fisheries Service to develop an anchored fish-aggregation system in Hawaii's

waters.

This year, the Legislature responded by funding 26 fish aggregation buoys,

which will soon be installed, and will attract fish for more efficient fishery

activity.

The Pacific Tuna Development Foundation also has worked with the

fishermen of Truk, the Marshall Islands, Guam, and American Samoa on fishing

techniques.

Even with all this significant activity to benefit the fishing industry, I have

felt that the industry needs a master plan for development.

Therefore, I am pleased that the first draft of the Hawaii Fisheries

Development Plan by the Department of Land and Natural Resources is under

review.
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The fisheries development plan will note the enigma of having an ocean of

fish around around us, and a population of fish-lovers, yet years of decline in our

fishing industry. Last year we produced only 13 million pounds of fish.

The new plan will provide the rationale for the expansion of the fishing

industry and envisions an industry in 1990 that will produce close to 19 million

pounds with a fleet of more than 100 fishing vessels of all sizes, and more than

1,000 new jobs.

I believe that our fishing industry is now on the threshold of major expansion,

given the proper business initiative, capital investment, and government support.

In another bounty from the sea, the Hawaii State Plan includes the objective

of "increased energy self-sufficiency."

Ocean thermal energy conversion, or OTEC, is an ocean opportunity we are

actively promoting.

The State of Hawaii has already accumulated an impressive record in OTEC.

Interest in OTEC developed rapidly after the foundation in 1974 of the Hawaii

Natural Energy Institute, located at the University of Hawaii, and the Natural

Energy Laboratory of Hawaii, located at Ke-ahole Point on the Big Island.

As you will hear further this afternoon, Mini-OTEC, floating near Ke-ahole

Point, became on August 2, 1979 the world's first closed cycle, self-sustaining

OTEC system operating at sea.

In my telegram to President Carter announcing that historic moment, I

pointed out that OTEC is a workable, renewable, essentially inexhaustible energy

resource which can be brought on-line soon.

Mini-OTEC has proven that the concept is sound and large OTEC plants can

be practical. I believe that Ke-ahole Point deserves to be recorded in history as
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the site of an important technological turning point, just as Kitty Hawk, North

Carolina, does with the first flight by the Wright brothers.

Next Spring, OTEC-1 will be positioned off the coast of the Big Island near

Kawaihae.

While Mini-OTEC was built without federal funding, the federal government

is sponsoring OTEC-1 and has agreed to spend $2,235,000 on warm water

experiments at the Seacoast Test Facility.

I am pleased to announce that by July 1, 1980, we expect to be pumping water

to begin onshore experiments for the U.S. Department of Energy at the Seacoast

Test Facility at Ke-ahole Point.

Our next goal is to make Hawaii the location of a 10/40 megawatt OTEC

plant which the federal government is expected to build at a cost of $150 million as

a proto-type before full-scale commercialization.

One consortium, consisting of Westinghouse, Dillingham, Gibbs <5c Hill, Inc.,

Brown & Root Development, Inc., and the Hawaiian Electric Company, has already

announced plans to compete for the 10/40 plant.

We will counsel and cooperate with any consortium which proposes Hawaii s.s

a 10/40 site, because we believe it is in the State's best interests to have several

proposals specifying Hawaii as the plant site.

If one of the Hawaii proposals is successful, our research indicates that a

10/40 plant would create 2,100 new jobs and add $76 million to our economy. The

siting of a 10/40 plant would also continue Hawaii's world leadership in OTEC

development.

I have mentioned manganese nodules, aquaculture, fisheries, and OTEC as

major ocean opportunities which my Administration is actively promoting. Now I

would like to discuss very briefly two areas of effort and concern which I believe

are essential to promoting all of these opportunities.

One involves permit procedures and the other is marine education.



First, it is important that our governmental machinery does not become an

obstacle to the development of new ocean industries.

Large number of permits are required and time-consuming procedures must
pi

be followed before a new industry can be established.

m I am concerned that potential industries which are environmentally clean,

may be prevented from being established because of these requirements.

I It is now time to make effective efforts to cut some of the red tape, while
L

not compromising our environment, health, or safety.
psi

l My Administration has responded to this problem in two major ways.

m First, existing permits and procedures have been studied to assist industry and

the public in understanding which permits are required, which governmental

j entities issue them, and how long it is likely to take to obtain them.

An initial survey of permits and procedures for OTEC plants is now under

I way.

m Far more important, however, is our second response to the permit system:

our intention to reform it.

pa

j Our Coastal Zone Management Program has studied this problem for nearly

two ye.ars. A number of suggestions have been made, such as a master permit

{ application form, the simultaneous consideration of an application by all agencies

p concerned, the institution of deadlines by which the government must act, and the
L

designation of a lead agency for each application.

I In 1977 the Legislature passed Act 74, which called upon each County to

designate a central coordinating agency to collect permit information, to

coordinate applications and hearings, and to research the possibility of a master

application form. Our reform efforts are continuing. My Administration is

committed to giving the green light to those new industries which are environ

mentally sound and compatible with the life-style of our people.

lipl
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The second area of concern is marine education.

We are an ocean State, and our future will largely depend on our ability to

understand this and to make wise use of our ocean resources.

I am pleased, therefore, to report that we have just completed our State

Master Plan for Marine and Aquatic Education. This plan will provide students

from kindergarten through high school with exposure to, and knowledge of, marine

opportunities.

It will support innovative and practical programs at the Community College

and University levels, and will further provide advanced studies for business

executives, scientists, and other citizens interested in marine policy issues.

Our master plan will help educate our people in recognizing the importance of

our ocean resources, to discover and promote new opportunities, and to be trained

and prepared to fill the new jobs which those opportunities create.

In closing, I congratulate the Hawaii Ocean Law Association for organizing

and sponsoring this seminar, and I congratulate all of you who are here today for

giving ocean resources this priority.

We are proud of what we have accomplished in Hawaii, and I pledge the

strong effort of my Administration in continuing to work for even further

achievements in the almost unlimited opportunities our ocean offers us.

Mahalo and Aloha.
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THE OCEAN CHALLENGES OF THE EIGHTIES

Adecade of exploration and encouragement of Hawaii 's ocean
programs has been completed. 'These efforts have been successful.
Anumber of infant enterprises have been bom whose growth as ma3or
economic entities in the State of Hawaii is assured. Success, however,
often brings its own problems. If we do not respond properly, these
enterprises could very well overwhelm us. The new technologies and
industries of the ocean will come to Hawaii with a force and magnitude
that could outstrip our present ability to control. We must be
prepared.

Two major challenges face us now:

1) We must ensure that these industries develop in a manner
that enhances—not degrades—our environment and our
quality of life.

2) We must ensure that the people of Hawaii have every opportunity
to participate in every phase of that development.

It is now clear that aquaculture has become a healthy and
expanding industry, attracting not only Hawaii entrepreneurs, but
major outside corporate interests as well. The development of ^
fish aggregation buoys and various other fish attractant techniques-
plus the incipient development of OTEC-related aquaculture—puts
Hawaii in the forefront of the inevitable global shift from energy-
devouring highly mobile pursuit of the ocean's living resources to
the stationary cultivation of salt water animals and plants. Sea^
farming is the wave of the future, and Hawaii rides on the precarious
crest of that wave.

. It is now clear that OTEC, or ocean thermal energy, will be
developed; that the United States as a whole is committed to such a
development; and that the major part of the national effort to devel
op OTEC as a viable and reliable form of alternate energy will take
place in Hawaii.

The energy potential of OTEC is enormous. On a world-wide basis,
OTEC could produce more energy than the U.S. now consumes annually
(70 "quads" for OTEC, vs. 65 current "quads" for the U.S.K With
the major research and development of OTEC based in Hawaii, it would
not be incorrect or inappropriate to assert that Hawaii could be
American's "MIDDLE EAST" for the production of energy.

National funding and scientific participation doesn't happen
in Hawaii because Hawaii is a national priority, but because what
Hawaii is doing will be used on a national and international scale.
We must recognize that—without proper preparation on our part-
Hawaii's role could change from that of a partner, to that of a pawn.
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It is now clear that Hawaii will also be the prime center of
activity for deep sea manganese nodule mining, and eventually for
other forms of ocean industry. Estimates of the capital investment
required for a full-scale, commercial manganese nodule mining and
processing operation range from 500 million to one billion. Such
an enterprise would rank among the largest of Hawaii's corporations.

It is now clear that Hawaii 's eminence in ocean science and
technology will continue to expand. The impending award of funding
for a National Underwater Laboratory System, utilizing the Hawaii-
owned habitat AEGIR and submersible STAR II, the increasing support
for Project DUMAND, and the technological development connected
with OTEC complement the continued development of the University 's
Oceanographic Expeditionary Center at Snug Harbor. These advances
are joined by the current construction of the University 's Ocean
Science Building and the continued in-migration of the nation 's
foremost ocean scientists. In ocean science and technology, Hawaii
has arrived.

Finally, as if all of these successful efforts were not enough,
it is now clear that modern forms of marine transportation will
return to Hawaii, in the form of American flag cruise ships, in the
form of jet hydrofoils, and possibly in the form of the Hawaii-
pioneered semi-submersible ferry.

To be prepared for all this, what must Hawaii do? To ensure
that our environment and life style are not casualties of national
and global movements, to ensure that Hawaii's people are not passed
over for the jobs and opportunities that ocean industries offer,
Hawaii must accomplish three things.

FIRST, we shall have to greatly accelerate our education efforts
if we want even a modest chance of meeting this goal. The establish
ment and support of a Marine Education Plan is a first step, but this
endeavor must continue until such time that an ocean orientation and
an ocean education are automatic components and considerations of
those institutions and agencies having a responsibility for education
in Hawaii.

SECOND, the assistance and support of Hawaiian facilities,
Hawaiian.institutions, and Hawaiian legal and regulatory procedures
that provide the appropriate Hawaiian incentives and constraints
that permit us to meet our own goals.

THIRD, the support of second generation institutions^ across the
spectrum of marine opportunities. If Hawaii dees not build and run
the infrastructure associated with these enormous marine industries,
someone else will.

Were it not for these three challenges, the role of the Marine
Affairs Coordinator would be greatly diminished. Ultimately, the
functions of such an office could easily be included in a regular
department. But for the immediate future, the need is still there.
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Hawaii must move swiftly if the opportunities of the ocean are not
to become an economic, environmental, or social burden. Hawaii
is now an ocean state, and we need to begin to adjust ourselves
to this reality.

IL/'^L^J
MARINE AFFAIRS COORDINATOR

M A H A L 0

A special "thank you" and "mahalo nui loa" to University of
Hawaii Marine Option Program students Phyllis Ha and Jeanette Hedenshau,
for the outstanding contributions they made to this Annual Report while
working as MAC Office Interns.
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COORDINATION OF MARINE AFFAIRS

HRS Chapter 218 requires the Marine Affairs Coordinator to "Develop
plans... conduct systematic analysis...assist those departments having interests
in marine affairs... coordinate those activities which involve the responsibil
ities of multiple state agencies... coordinate the state's involvement in national
and international efforts to investigate, develop and utilize the marine
resources of the Pacific basin... "

In pursuit of this mission, MAC has funded over 200 projects from |
1971-1979. Nearly 70% have attracted matching funds. In fact, for every dollar J
MAC has spent, three additional dollars in matching funds have been attracted
for MAC funded projects. A large number of these matching dollars have come
from federal sources, especially Sea Grant. Sea Grant has worked with MAC on
37% of all projects, and 56% of those with matching funds. Nearly a quarter
of the projects have received matching funds from more than one source.

The attraction of matching funds reflects MAC's role in coordination.
Given a limited budget with tremendous demands, the decision to support a pro- «
ject is made only after a thorough review of other sources of potential funds.
It is partially through this process that MAC facilitates the cooperation and
coordination required for Marine Programs.

In addition, there are at least four other ways in which MAC fulfills J
its mission to coordinate:

1) Regular monitoring of the projects it funds; j
2) The management of certain special programs;
3) The development of plans;
4) Participation by the MAC as the "marine" representative on

various agency "teams" to implement state and federal programs.

1) MONITORING AND RECORD KEEPING

MAC monitors the projects it funds, usually through constant contact "*
with principal investigators. Frequently, funds are released on a quarterly
basis, in increments, permitting MAC to review any excessive or unusual
expenditures during any phase of the project's life.

Since the shifting of funds to newer categories is common for projects
proposed literally months in advance, principal investigators produce a
regular stream of memos and phone calls to receive MAC authorization for
needed adjustments. Progress reports are now required by law for all •>
task orders, and this in itself generates significant interaction between
MAC and all of its current projects. A complete file is kept on each pro
ject, which includes the RCUH monthly computer printouts on expenditures,
and these figures are recorded in MAC's own records to evaluate the finan
cial progress of each and every project.

In order to adequately monitor, analyze, and coordinate marine projects
in Hawaii, MAC keeps the following records: *»

-4- J

1

_j



a. MAC project and funding summaries: 1971-1979. Includes Task Order
number, RCUH number, principal investigator, project duration, fund
ing year, Legislative Act, MAC funding, and matching funds.

b. Current MAC projects: by individual Task Order. Includes:

Project expense records (.QUARTERLY UPDATE)
Running balance of MAC funds for current FY (QUARTERLY UPDATE)
Breakdown of projects by category (QUARTERLY UPDATE)
List of current funding commitments (QUARTERLY UPDATE)
Amount of MAC money not yet committed (MONTHLY UPDATE)

c. RCUH budget status report, from the monthly computer printouts.
Includes project by project category of expenditure, amount awarded,
previous costs, current costs, and available balance (MONTHLY UPDATE)

d. CIP appropriations and expenses.

e. MAC personnel expenses.

f. MAC office expenses.

g. A separate Task Order folder on each project, including contract,
memos, correspondence, progress reports, and other data.

h. General files on marine topics of interest to the state.

Below is a breakdown of MAC and Sea Grant funding of MAC projects, indicat
ing the scope of mutual involvement and cooperation in all marine areas:

FUNDING # of Projects Funded % of Total # Funded % of # with Matching
Funds

68MAC Alone 31%

Matching Funds
(all sources) 151 69% 100%

Sea Grant Matching
Funds

81 37% 54%

Sea Grant as only
source of matching
funds

52 24% 34%

More than one source

of matching funds 47 21% 31%

TOTAL 219
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We can further arrange our data according to funding category:

CATEGORY // of PROJECTS MAC ALONE % of TOTAL MATCHING % of TOTAL

FUNDED FUNDS

I. MARINE EDUCATION

AND TRAINING 65 17 26% 48 74%

II. RESOURCE & INVENTORY

ASSESSMENT 36 13 36% 23 64%

III. ECONOMIC

DEVELOPMENT

IV. FACILITIES

SUPPORT

V. CONFERENCES

TOTAL

51 14

46 18

21

219 68

27: 37 73%

39% 28 61%

29% 15 71%

31% 151 69%

Reviewing the above figures, a number of patterns begin to emerge. First,
facilities support has been one area where matching funds were not as available
as for other categories, although MAC was able to coordinate with other sources
of funding in 61% of the facilities projects.

Second, marine education had the highest percentage of matching support,
in terms of number of projects funded.

Third, nearly one third of the projects had to rely solely on MAC for
funding, 68 out of 219.

Fourth, nearly two thirds of the projects that Sea Grant funded were
funded solely with MAC and Sea Grant funds.

These patterns seem to indicate that Sea Grant and MAC play extremely
important roles for the projects MAC chooses to fund. If we look at onlv the
projects supported solely by these agencies, we find nearly 55% of the projects
completely dependent on these two sources of funds.

Another way to look at it, is to compare the numbers of projects that
"required" MAC support in each category. If we rank the numbers of MAC pro
jects by category, we find:

1) marine education: 65 projects
2) economic development: 51 projects
3) facilities support: 46 projects
4) resource & inventory assessment: 36 projects
5) conferences: 21 projects

-o-



On the one hand, these could be said to reflect MAC's priorities. On the
other, they could reflect the areas where other agencies have been unable
fully'to support needed projects, thus requiring MAC assistance.

2) THE MANAGEMENT OF SPECIAL PROGRAMS

While the MAC Office does not generally have responsibility for the
management of programs, there are instances when MAC carries the management
of a program until a regular department can take on the full burdens of
administration.

One such instance is in the installation and management of new hyper
baric chamber facilities. Two Task Orders cover this program, and their
specific objectives are as follows:

T.O. #155: OBJECTIVES: To ready three multi-lock, multi-person
recompression chambers for use in treating victims of
diving disorders (decompression sickness, air embolism).
One chamber is to be used on Oahu, one on Kauai, and
one on Hawaii (Kona area).

T.O. #147: OBJECTIVES:
a. To reduce significantly the number of diving

disorders requiring emergency recompression treatment.
b. To alleviate, as much as possible, the long-term ill

effects suffered by those divers requiring emergency
recompression treatment.

c. To minimize the future incidence of Dysbaric Osteonecrosis
among Hawaii's scuba divers, with special emphasis on
Neighbor Island divers.

These objectives are being met by the complete refurbishing of two
recompression chambers purchased by MAC, plus a recompression chamber given
to the University of Hawaii by the Federal Government, and by developing a
program to operate these chambers with volunteer staff. In addition, MAC
is providing support to the Department of Physiology, of the John A. Burns
School of Medicine, for further development of the Department's hyperbaric
research and treatment facility, located at Look Laboratory.

Perhaps more than any other MAC activity, the administration of these
programs at the request of the Department of Health has required endless
written and verbal communication to monitor the progress of volunteer train
ing and chamber refurbishment. To date, this task has produced a 131-page,
single spaced, MAC log of the office's efforts.

3) THE DEVELOPMENT OF PLANS

The Marine Affairs Coordinator has been deeply involved in the production
of Hawaii and the Sea, a series of Annual Reports, and as a contributing
"team" member for numerous other documents.
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MAC also can be called upon to generate plans itself, such as the State
Master Plan for Marine and Aquatic Education, recently announced by the Governor
in a speech to the Hawaii Ocean Law Association's seminar.

The Legislature assigned the duty of developing a master plan for marine
education to MAC. The Plan includes both programmatic and administrative goals
and objectives, and recommendations for the financial support required for
implementation. In addition, the Plan includes funding priorities that are
applicable to federal matching funds, and which can be utilized by all agencies
evaluating proposed projects. An initial section of the Plan summarizes some
of the relevant State goals, as expressed in the State Constitution, the
State Plan, and various statutes.

In preparation of the master plan, the MAC has conducted numerous inter
views with state officials, representing every significant effort in marine
education. Existing data, documents, and budgets have also been analyzed,
especially in light of the need to effectively utilize existing financial,
institutional and human resources. The Plan also contains recommendations for
the assignment of tasks to appropriate agencies for this purpose.

Since many departments can assign only limited human and financial re
sources to marine education, MAC has sought to provide whatever assistance is
appropriate to improve and promote existing programs. The Plan thus includes
some MAC funding recommendations which assist in departmental implementation
for limited periods of time, until the agencies involved can adjust to, and_
incorporate expanded duties and programs. In most cases, MAC financial assis
tance is conditional: based on the departmental agreement to assume finarcial
responsibility after a specified period of time. Since the regular budgetary
process is complex and lengthy, such assistance can accelerate implementation
even when a department or agency is ready and willing to assume financial
responsibilities.

The Plan is carefully tailored to develop an administrative system designed
to coordinate information and programs. The Major emphasis on administrative
objectives speaks to this goal. The Plan also establishes a data collection
system that should result in a periodic update on important marine information,
thus encouraging independent efforts to coordinate marine programs throughout
the system.

4) PARTICIPATION ON TEAMS

Of special importance is the participation of the Marine Affairs Coordi
nator on numerous committees, boards of directors, panels, and ad-hoc groups
involved with marine affairs. The constant circulation of the MAC, in touch
with all elements of the marine community, is a primary souce of coordination.
The following is a list of some of the governmental and private participation
of the MAC:



•J

CURRENT STATEWIDE RESPONSIBILITIES

Member, Governor's Marine Affairs Advisory Council
Member, Governor's Advisory Committee on Alternate Energy
Member, Marine Mammals Advisory Council
Member, Aquaculture Advisory Council
Subcommittee member, Research and Development and Demonstration
Subcommittee member, Government Planning

Board member, Natural Energy Laboratory of Hawaii
Member, Seacoast Test Facility Development Group
Member, Technical Review Committee for Humpback Marine Sanctuary
Director, Law of the Sea Institute, UH

CURRENT NATIONAL AND INTERNATIONAL RESPONSIBILITIES

National Academy of Sciences
°Member, Ocean Policy Committee
°Advisor, Ocean Policy Board
°Member, Freedom of Ocean Science Task Group
°Member, Marine Technical Assistance Group

National Academy of Engineering
°Member of the Academy since 1970
°Member, Assembly of Engineering
°Chairman, NOAA Panel on Ocean Engineering

US Department of State/National Research Council
°Member, Public Advisory Committee on the Law of the Sea
°Ad Hoc Delegate, United Nations Conference on the Law of the Sea

National Science Foundation
°Member, Ad Hoc Subcommittee of the Ocean Sciences Advisory Committee on
Ship Construction and Operation

US Department of Commerce
°Ad Hoc Advisor to the Administrator of the National Oceanic and Atmospheric
Administration (NOAA)
"Member, Scientific and Statistical Committee of the Western Pacific Regional
Fishery Management Council

°Member, Marine Facilities Panel of the United States-Japan Natural Resources
Commission

US Department of Defense
°Ad Hoc Advisor to the Defense Science Board

Visiting Professor, Nihon University, Japan

Member, Advisory Committee to the Japan Ocean Development Association

RECENT RESPONSIBILITIES/MEMBERSHIPS

Member, National Weather Modification Advisory Board
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RECENT RESPONSIBILITIES/MEMBERSHIPS

Member, National Weather Modification Advisory Board

National Academy of Engineers
°Member, Marine Board

National Academy of Sciences
°Advisor/Participant, Academy Forum

US Department of Defense
°Member, Cruise Missile Advisory Committee

US Department of Energy
°Member, Board of Consultants

Member, National Advisory Committee on Oceans and Atmosphere
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TABLE IA

STATE AND FEDERAL SHARES OF MARINE-RELATED BUDGETS

for FY(1978-1979)

AGENCY

Marine Affairs Coordinator

Dept. of Agriculture

Dept. of Defense

Dept. of Education

Dept. of Health

Dept. of Land and Natural
Resources

Dept. of Planning and
Economic Development

Dept. of Transportation

University of Hawaii

STATE FUNDS FEDERAL FUNDS TOTAL

$ 634,650 $ 1,840,613 $ 2,475,263

503,000 -0- 503,000

240,000 240,000 480,000

34,750 -0- 34,750

464,053 816,200 1,280,253

8,230,420 674,813 8,905,233

2,625,705 910,607 3,536,312

27,338,537 -0- 27,338,537

6,170,318 11,241,890 17,412,208

All budgets reported above show appropriations, not expenditures.
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TABLE IB

UNIVERSITY OF HAWAII'S INVOLVEMENT IN MARINE AFFAIRS

(FY 1978-79)

COLLEGE & DEPARTMENT

COLLEGE OF ARTS & SCIENCES

Anthropology
Botany
Chemistry
General Science

Jc Geography
Meteorology
Oceanography*
Pacific Urban Studies and Planning
Physics and Astronomy
Psychology
Zoology

COLLEGE OF ENGINEERING
College of Engineering
Hawaii Natural Energy Institute**
Civil Engineering
Mechanical Engineering
Ocean Engineering*

MARINE PROGRAMS*

SCHOOL OF MEDICINE
Pathology
Physiology

RESEARCH ORGANIZATIONS
Office of Research Administration
Hawaii Institute of Geophysics*
Hawaii Institute of Marine Biology*
Pacific Biomedical Research Center
Sea Grant College Program*
Water Resources Research Center

COLLEGE OF TROPICAL AGRICULTURE

WAIKIKI AQUARIUM*

TOTAL

*Administrative Support Included
**Sea Coast Test Facility included
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STATE

-0-

-0-

-0-

7,133
6,250
-0-

19,200
175,000

-0-

-0-
-0-

-0-

2,263,700
-0-

-0-

360,421

158,000

-0-

109,484

-0-

1,793,744
533,524

-0-

539,862
-0-

-0-

204,000

FEDERAL

2,600
109,700
140,950

1,553
-0-

234,072
12,447

-0-

1,115,000
83,012
49,000

110,676
689,538
37,825

280,000
296,410

TOTAL

2,600
109,700
140,950
8,686
6,250

234,072
31,647

175,000
1,115,000

83,012
49,000

110,676
2,953,238

37,825
280,000
656,831

2,500 160,500

500

48,932

14,960
5,662,467
472,261
305,896

1,150,000
246,824

500

158,416

14,960
7,456,211
1,005,785

305,896
1,689,862
246,824

125,000 125,000

49,767 253,767

$6,170,318 $11,241,890 $17,412,208



TABLE II

ACT 243, SESSION LAWS OF HAWAII 1978

A. Payroll $ 42,293
B. Others 583,657

Total $ 625,950
restricted 65,374

NET APPROPRIATION $ 560,576

TABLE HA

MAC C.I.P. FUNDS

Three-inch Pipeline 35,700
(MAC CIP T.O. #1)

OTEC Aquaculture Phase 1 115,000
(MAC CIP T.O. #2)

For NELH Road & Facilities 330,000
(spent through DPED)

MINI-OTEC 600,000
(original State funding: through DPED)

MINI-OTEC 450,000
(second State funding: through DPED)

TOTAL $1,530,700

Original CIP Appropriation Total: $2,525,000

Remaining balance (12/28/79) 994,300

-14-
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TABLE III

MAC PROJECT EXPENDITURES, FY 1978-1979

I. RESOURCE ASSESSMENT

T.O.ff

149 MANGANESE NODULES

157 HAWAII COASTAL ZONE DATA BANK

173 NORTHWESTERN HAWAIIAN ISLANDS

FISHERIES INVESTIGATIONS

183 SAND SAMPLING ANALYSIS

188 PHYTOPLANKTON MONITORING AT

KE'AHOLE POINT

TOTALS

MAC

FUNDING
MATCHING FUNDS TOTAL

18,000 -0- 18,000

15,000 -0- 15,000

03,621 State Dept. of
Fish and Game

(20,000)

University of •
Hawaii

(80,000)

Sea Grant

(194,366)

NMFS

(580,000)

U.S. Fish and

Wildlife Service

(75,000)

U. of Washington
(10,000)

1,062,987

1,544 -0- 1,544

32,000 Department of
Energy

(238,000)

270,000

170,165 (1,197,366) 1,367,531
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MAC PROJECT EXPENDITURES, FY '78-'79

II. MARINE CONSERVATION, PRESERVATION, MAC
RESTORATION FUNDING MATCHING FUNDS TOTAL

T.O.#

164 OPIHI MANAGEMENT STUDY

175 MICROBIOLOGICAL INDICATORS FOR

ASCERTAINING FECAL CONTAMINATION

176 KANEOHE BAY SEWAGE RELAXATION

STUDY

189 PUAKO BAY RESOURCES STUDY

193 HAWAIIAN MONK SEAL RESEARCH

TOTALS

III. MARINE ECONOMIC DEVELOPMENT

T.O.#

156 MAUI TUNA BAITFISH PROJECT

187 SALT WATER LAND PLANTS

198 CIGUATOXIN TESTING

TOTALS

1,850 -0- 1,850

8,266 University of Haw. 30.012
(9,041)

Sea Grant

(12,705)

20,000 EPA 110,000
(90,000)

20,000 -0- 20,000

2,625 MMC 23.,625
(10,000)

NMFS

(11,000)

52,741

20,000

6,372

5,250

31,622

(132,746)

DPED

(18,000)

-0-

Sea Grant

(20,000)

(38,000)

185,487

38,000

6,372

25,250

69,622
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MAC PROJECT EXPENDITURES, FY '78-'79

IV. MARINE EDUCATION AND TRAINING

T.O.//
147 STATEWIDE DIVING SAFETY PROGRAM

174 MAC INTERNSHIP PROGRAM

177 AQUARIUM EDUCATION PROGRAM

MAC
FUNDING

5,535

10,000

20,000

178 FIELD AND INSTRUCTIONAL SUPPORT FOR 9,170
AN UNDERGRAD. AQUACULTURE CURRICULUM

179 NEW UNDERWATER TECHNOLOGY COURSE

180 BLUE-WATER MARINE LABORATORY

181 SHIP SUPPORT FOR LEEWARD COMMUNITY
COLLEGE TRAINING PROGRAM

182 HAWAIIAN MARITIME MUSEUM

184 SEA GRANT MARINE ADVISORY PROGRAM

5,551

30,000

20,000

3,125

40,000

190 HIGH VISIBILITY UNDERSEA OBSERVATION 8,400
STRUCTURE

191 MARINE EDUCATION MASTER PLAN

192 MARINE ENVIRONMENTAL EDUCATION
AT KING INTERMEDIATE SCHOOL

24,050

3,518

195 A COMPARISON OF SURVEY METHODOLOGIES 6,300
APPLICABLE TO MARINE RESOURCE

ASSESSMENT STUDIES

197 MINI MAKAHIKI KAI EXHIBIT 1979 3,150

TOTALS 188,799

-17-

MATCHING FUNDS TOTAL

-0- 5,535

Sea Grant

45,626

55,626

-0- 20,000

University of Haw.
(4,779)

27,245

Sea Grant

(13,296)

Sea Grant

(15,041)
20,592

Dept of Education
(26,750)

101,350

Others

(44,600)

-0- 20,000

-0- 3,125

County of Hawaii 280,899
(11,029)

Sea Grant

(229,870)

Sea Grant 14,775

(6,375)

-0- 24,050

Other 13,518
(10,000)

-0- 6,300

University of Haw. 5,980
(300)

Sea Grant

(2,530)

410,196 598,995



MAC PROJECT EXPENDITURES, FY '78-'79

V. MARINE FACILITIES SUPPORT

T. 0. #

155 REFURBISHMENT OF HYPERBARIC

FACILITIES

186 AEGIR FACILITY SUPPORT

194 KEWALO BASIN MARINE SUPPORT

FACILITY

196 POLISHER/GRINDER FOR MICROBE

FACILITY

TOTALS

VI. MARINE CONFERENCES

T.O.//
148 WORLD MARICULTURE CONFERENCES

185 LAW OF THE SEA INSTITUTE

CONFERENCES/WORKSHOPS

TOTALS

VII. CAPITAL IMPROVEMENT PROJECTS

MAC MATCHING FUNDS

FUNDING

15,000

6,050

3,677

1,446

26,173

-0-

-0-

-0-

-0-

-0-

TOTAL

15,000

6,050

3,677

1,446

26,173

9,450 -0- 9,450

5,000 University of Haw.
(24,150)

Sea Grant

(24,155)

Others

(14,000)

67,305

14,450 62,305 76,755

T.O.//

CIP //l THREE-INCH PIPELINE AT KE-AHOLE 35,700

POINT

-0- 35,700

115,000CIP //2 AQUACULTURE COMPONENT AT
NATURAL ENERGY LABORATORY

OF HAWAII (NELH)

TOTALS

GRAND TOTALS

115,000 -0-

150,700 -0- 150,700

634,650 1,840,613 2,475,263
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FERROMANGANESE RESEARCH IN THE HAWAIIAN ARCHIPELAGO
Task Order No. 149

FINAL REPORT

MAC INVESTMENT:

OPERATING AGENCY:

$18,000 (FY 1978-79)

DEPARTMENT OF OCEANOGRAPHY &
HAWAII INSTITUTE OF GEOPHYSICS

PRINCIPAL INVESTIGATOR: DR. JAMES E. ANDREWS

MATCHING FUNDS

NONE

OBJECTIVES

This project is examininq the potential of an offshore dumping site at
Puna, Hawaii to evaluate environmental and mechanical problems of slurry dump
ing related to possible nodule processing activity in the Puna District. Near
shore ocean dumping will be perhaps the least expensive and environmentally
the least difficult method of nodule tailing disposal. This preliminary inves
tigation is being made to establish the feasibility and acceptability of such
activity offshore Puna.

METHODS

Existing charts were examined and a candidate site selected. This is a
broad, steeply descending sea valley which comes very near shore between Hilo
and Cape Kumukahi. A near shore bathymetric survey was run over the head of
the valley and 57 bottom samples and 2 bottom photos were obtained in July 1978,
All stations and tracks were controlled by Trisponder navigation.

Bottom samples are being analyzed for grain size and chemical components-
parti cularly trace heavy metals and materials anticipated in nodule tailings.

Bathymetric results have been submitted previously. Chemical analyses
are still underway. Possible trends observed include a strong positive man
ganese: Iron (Me:Fe) correlation and a probable correlation between Cadium(Cd)
and distance from Hilo. The latter is at very low levels (<10 ppm) and appears
to show man's input to the environment. In the Hawaiian Islands this informa
tion could prove to be an extremely useful tracer of recent sedimentary pro
cesses.

DISCUSSION

Data obtained to date is adequate in terms of sampling but deficient in
bathymetric coverage and bottom photo coverage. On the basis of results to
date the site appears appropriate for ocean dumpling use in relation to future
nodule processing.
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SUMMARY/CONCLUSIONS

The oroiect is scheduled for continuation in order to complete the #
analytical work and to collect date (bathymetry and bottom photos) not obtained
in 1978. Support is anticioated from Coastal Zone Management (CZM) ($20,000)
with matching from MAC ($10,000). This is all part of the on-going Sta.e
evaluation of the nodule processing industry and plant sites in the Hawaiian
Islands.

HAWAII COASTAL ZONE DATA BANK
Task Order No. 157

PROGRESS REPORT

MAC INVESTMENT: $45,000 (FY 1978-79) MATCHING FUNDS
$7,573 (FY 1978-79)

OPERATING AGENCY: DEPARTMENT OF OCEANOGRAPHY HAWAIIAN ELECTRIC CO,
University of Hawaii $2,937 (FY 1978-79)

OTHER PROJECT FEES
PRINCIPAL INVESTIGATOR: DR. KEITH CHAVE

L OBEJCTIVES

P The Hawaii Coastal Zone Data Bank (HCZDB) is a RCUH administered project
t within the Department of Oceanography at the University of Hawaii. The HCZDB

has functioned since 1972 as a computerized repository of marine biological data
w collected through environmental research in the nearshore waters of the Hawaiian

archipelago. HCZDB data files include results of surveys of fish abundance,
benthic communities, plankton, water quality variables and physical factors
including temperature, salinity and tides. The HCZDB serves as an efficient
source of such information for investigators from state and federal agencies,
university research projects and private companies with environmental data
needs. The HCZDB also performs statistical analyses and had developed computer
routines for summarizing and presenting data in graphical and table formats.

'W\

§81

l'Wy\

METHODS

The HCZDB makes use of several computer systems for data analysis and
storage. A major feature of the HCZDB is the master taxonomic listing of
Hawaiian marine organisms. Each of over 15,000 species occurring in Hawaiian
waters is identified by a ten digit hierarchical code. The list provides a basis
for standardizing species identifications. During FY 1978-79, authorities
on Hawaiian algae, fishes, molluscs and marine mammals were consulted and
suggested changes which were incorporated into the master listings.
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The MAC has been a major supporter of HCZDB activities. MAC funding in ^
FY 1978-79 has supported the general management of the HCZDB, the maintenance J
of computerized data files, the development of more efficient means of data
entry, retrieval and analysis, and the expansion of the HCZDB user community. ^

MAC funds provided in October of 1978 created the position of project
manager of the HCZDB. The project manager was charged with evaluating the func
tion, performance and potential of the HCZDB, expanding the number of users of
HCZDB services, and increasing the amount of alternate funding for HCZDB activi
ties.

RESULTS

MAC funding during 1978-79 supported major revisions of the HCZDB master
species lists for algae, fishes, mollusks, and marine mammals. Methods of
interactive data entry and graphical data presentation were developed through
MAC support. During 1978-79 a fee system was instituted for assigning charges
to users for specific HCZDB services. The fee system is generating funds to
cover basic data file maintenance and supervision.

. The HCZDB user community has grown significantly in 1978-79. The following
projects were among those utilizing HCZDB data files or analytical services and" ™
provided funding:

* Hawaiian Electric Company Environmental. Division monitoring of the impact
of the Kahe power plant operations on marine biological communities.

The Kaneohe Bay Sewage Abatement Study, sponsored by the Environmental „
Protection Agency and MAC. The HCZDB has provided data storage, anal- |
ysis, graphical and tabular summaries and comparative data from previous '
investigations.

The Marine Option Program Program-National Science Foundation Student
Study Project. The HCZDB provided guidance in sampling design and
statistical analyses, computer facilities and analytical routines to
the students involved.

* The Northwestern Hawaiian Islands Studies (Task Order No. 173) sponsored _
by Sea Grant and MAC. The HCZDB provided archived data, statistical
routines, and specific analyses to several of the individual projects '
involved.

*

*

*

The Hawaii State Fishery Master Plan Project. The HCZDB is providing
assistance in interpreting computerized catch and effort data on
Hawaiian fisheries, and has developed routines for the graphical presen
tation of catch and effort data.

The University of Hawaii Environmental Center study of ocean dredge
spoils dump sites. The HCZDB advised on and carried out statistical
analyses of data collected at control and dump sites to evaluate the
effects of dumping on selected benthic organisms.
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* The HCZDB also provided analytical and computer support for Bishop
Museum Drojects, graduate student research at the University of Hawaii,
and researchers from the University of Guam, the Palau Marine Laboratory
and the fisheries branch of the government of American Samoa.

SUMMARY/DISCUSSION

The major accomplishments of the HCZDB during FY 1978-79 were the revisions
of the master species list, the institution of a standarized fee system, and the
increase in the number of HCZDB users. The major problem encountered was the
inability to obtain funding for the development of a more efficient means of
data storaqe and retrieval. Existing computer data base management sytems are
inadequate to handle the intricacies inherent in scientific survey results. The
HCZDB* has been cooperating with Naval Ocean Systems Command *(N0SC") personnel
and others in developing a computer data base management system for scientific
data. Attempts by NOSC at obtaining funding for such a system have been un
successful. The HCZDB will continue to be involved in developing such a system.

PROJECT CONTINUENCE

The HCZDB is an ongoing project, its usefulness should increase as its
data files expand. MAC funding in FY 1979-80 will enable the HCZDB to make more
efficient its data file structure in certain selected areas and will aid the
seeking of additional users for its data files and analytical services. The
HCZDB will be preparing proposals for federal funding to support continued
development of the centralized data bank concept.

HCZDB personnel will be carrying out MAC Task Order No.202 a study of the
possible effects of pollution on marine Diological communities in the Kapahulu
Groin to Black Point area of Oahu. The study will include the analysis and
summary of scientific data collected in the area over the past ten years by
various investigators and archived within HCZDB files.
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NORTHWESTERN HAWAIIAN ISLANDS FISHERIES INVESTIGATIONS
Task Order No. 173

FY 1978-79 FUNDING:

MAC INVESTMENT:

MATCHING FUNDS:

OTHER STATE SUPPORT

OPERATING AGENCY:

AN OVERVIEW

(Also shown in Table I on following page)

$103,621

$194,366, SEA GRANT
250,000, NATIONAL MARINE FISHERIES SERVICE
330,000 (ship time), NATIONAL MARINE FISHERIES SERVICE
75,000, U.S. FISH AND WILDLIFE SERVICE
10,000, UNIVERSITY OF WASHINGTON

$ 20,000, STATE DIVISION OF FISH AND GAME
80,000, UNIVERSITY OF HAWAII

NATIONAL MARINE FISHERIES SERVICE (NMFS)

The following five progress reports are descriptions of the MAC Office-
assisted projects within the Northwestern Hawaiian Islands Fisheries Inves
tigations, Task Order No. 173 (hereafter called "the program").

The program was introduced this year to facilitate assessment of the
potential for fisheries development and for management of the living resources
of the Leeward or Northwestern Hawaiian Islands (NWHI); it is a cooperative
Sea Grant, State of Hawaii and NMFS undertaking which complements an existing
Tripartite Cooperative Agreement between the NMFS, the U.S. Fish and Wildlife
Service and the State Department of Fish and Game to make a five-year stock
assessment of fisheries and avian resources of the NWHI.

The NWHI region consists of islets, reefs, shoals, guyots, and seamounts
which span three-quarters (1,150 miles) of the entire Hawaiian Archipelago.
The NWHI have served principally as a wildlife refuge since 1909^(see figure
1) but a shift toward use of them for both continued wildlife reTugia and
selective utilization of fisheries is anticipated because of the accelerating
competition and interest in the tuna and other marine food resources in the
NWHI area of the North Central Pacific Ocean. Other factors, such as implica
tions of the 200-mile limit, with its creation of new mechanisms for fishery
management and planning, and disputes between the state and the federal govern
ments over boundries and over development versus preservation further compels
the program's work.

MAC funding of the program [and related research on monk seals (T.O. No.
193) and ciguatoxin (T.O. No. 198)] represents a major part of the State s
share in the functional responsibilities of the Tripartite Cooperative Agree
ment. The set of projects which comprise the program will be revised and
increased in Fiscal Years 1979-h80, '80-'81, and will remain a closely coordi
nated multidisciplinary effort to address questions that deal with the potential
productivity of the Hawaiian Archipelago as a system (or set of systems;.
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The ioint Droqrams will contribute toward the development of an ecologicalmdel°oftke^refby NMFS, utilizing the Dynamic N^«l Manne Eco^
(DYUMES) model developed at the Northwest Center of NMFS in Seattle. These
data and analyses will provide the scientific basis for the rational manage-
ment of the NWHI fisheries resources and contribute significantly to the
area of marine science.

Tablo 1. Agency Support for Research and Shiptime in the NWHI in FY 1973-79

ACENCY

NATIONAL MARINE

FISHERIES SERVICE

US FISH AND

WILOLIFE SERVICE

STATE DIVISION OF

FISH AND GAME

SEA GRANT

UNIVERSITY OF HAWAII

MARINE AFFAIRS

COORDINATOR

OTHER

UNIVERSITY OF WASHINGTON

100,000 200,000 300,000

FISCAL SUPPORT IN DOLLARS

400,000

so*

M20*<>

KURC ATOLL

. MIDWAY ISLANDS

* MARL • HCMICt nttr pjctr/e
OCCAM

LimaiM hum

-
• , LA*«A« tSUMW -

• - MMHII MHMACLia

FRENCH PftHJATB «
SHOALS

. MCM* ttLAHO
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«VULA.'N„HA«^CAHUoto|{Ai
LANAI*«I>WAUI

NATIONAL
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• 1
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1 1 1

HAWAII ]>
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Ficure 1. Location of the Hawaiian Islands National Wildlife Refuge
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NWHI/PRIMARY AND SECONDARY PRODUCTIVITY AND
POTENTIAL FISHERY YIELDS IN THE HAWAIIAN ARCHIPELAGO 1
"— Tack /Vrlor Nn 17.1/40^)1 ITask Order No. 173(40bO)

PROGRESS REPORT

MAC INVESTMENT: $13,583 (FY 1978-79) MATCHING FUNDS

OPERATING AGENCY: HAWAII INSTITUTE OF MARINE BIOLOGY (SEE 0VERVIEW)
/^Ffc

PRINCIPAL INVESTIGATOR: DR. JED HIROTA j

OBJECTIVES

To research on the levels of primary and secondary plankton productivity,
the base of the oceanic food web, for an evaluation of the potential sustained
yield of epipelagic fisheries (those in the portion of the oceanic zone into
which enough light penetrates to allow photosynthesis) of the Hawaiian Archi
pelago. Specific goals are to:

1 Evaluate differences between the main and the Leeward Hawaiian Islands
levels of production, and potential fishery yields.
Describe distributional patterns in abundances of lower trophic
nutritive levels by season, region, and stations.
Determine whether plankton stocks are greater over nearshore shoals
than at oceanic locations.
Determine differences in vertical distribution of the macrozooplankton
over shoals and offshore.
Compare the distribution of and relationships among water column
properties along windward-leeward transects.
Make a distributional study of offshore ichthyoplankton species with
commercial value.

METHODS

Two thirty-day surveys were made to document oceanographic information
necessary to the project's objectives. FY 1978-79 MAC funds allocated for this
project covered the salary of a biological oceanographer postdoctoral fellow
and management fees. Dr. Andrew E. Jahn is carrying out the study of the
distribution and abundance of various species of larval fishes which are of
commercial and sport fishing value (e.g., tunas, billfish, and manimahi), and «
several other fish families which are of ecological value to the pelagic, |
near-surface oceanic system around Hawaii (e.g., flying fishes, goatfishes and
halfbeaks). Dr. Jahn also has assisted in the field work for the other parts
of the study, including the sampling of zooplankton and water chemistry and j
hydrography.
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RESULTS

All of the project goals have been met, including two successful cruises
on the TOWNSEND CROMWELL with data collection at forty stations between Hawaii
Island and Midway. Briefly, three major generalizations may be postulated from
the ongoing oceanographic research:

1) The physical-chemical NWHI environment and its biotic components show
strong uniformity and low variability of average values in both time
and space (with the exception of considerable seasonal changes in the
mixed-layer depth).

2) Small but consistent mean differences in fishery potential between
the "low" and "high" Northwestern Hawaiian Islands are suggested by
the differences in stocks of plankton and daily rates of primary
productivity. There area -few areas of unusually high productivity.

3) Variations in primary productivity are related more to the seasonal
upward flux of micronutrients and the temperature-density of the water
than to amounts of light and plankton.

DISCUSSION

No significant setbacks have been encountered in carrying out this project
and completion is expected by late spring or early summer, 198Q. Detailed
studies will continue at French Frigate Shoals, an area of very high productivity
and fisheries potential. Research papers are being prepared for publication and
for a joint agency symposium on the Northwestern Hawaiian Islands scheduled
for April 1980.

NWHI/QBSERVATION.AND DATA COLLECTION OF REEF AND
PRECIOUS CORAL RESOURCES USING STAR II

Task Order No. 173 (4051)

FINAL REPORT

MAC INVESTMENT: $30,000 (FY 1978-79) MATCHING FUNDS

r(SEEOVERVIEW)
OPERATING AGENCY: HAWAII INSTITUTE OF MARINE BIOLOGY ^LI1 uvc*Vit '

PRINCIPAL INVESTIGATOR: DR. RICHARD GRIGG

OBJECTIVES

Resource assessment of lobsters, snappers and groupers and precious corals
in the vicinity of Midway Islands.
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METHODS

Observation and data collection with the use of the STAR II submersible.

RESULTS/DISCUSSION

A cruise to Midway Island scheduled for August of 1979 had to be canceled
because the permit application to enter Midway Island was not approved by the
Navy. Between June 1 and September 1, 1979, entry and exit from Midway was
very limited. Approval was granted only on a case by case basis. The reason m
for the curtailment is classified. Approval was obtained for entry into Midway j
Island in June 1979 for the research vessel EASY RIDER for research on resource
assessment of reef fish and corals, and snappers and groupers. Therefore a -
request to the MAC was made and approved to use Project 4051 funds fortne j
June EASY RIDER cruise. The cost of this cruise was $24,200. The remaining
funds in the project were utilized for purchase of an air compressor (for SCUBA
tanks) in support of all shore based projects in the NWHI-FI. j

SHIP SUPPORT FOR RESEARCH SURVEYS IN NWHI
Task Order No. 173 (4Ubz)

PROGRESS REPORT

r^

1

Gfflft

MAC INVESTMENT: $30,000 (FY 1978-79) MATCHING FUNDS ^
(SEE OVERVIEW)

OPERATING AGENCY: HAWAII INSTITUTE OF MARINE
BIOLOGY

PRINCIPAL INVESTIGATOR: DR. RICHARD GRIGG

OBJECTIVES

Contract of R/V EASY RIDER. Ship Support is vital to the achievements
of the NWHI investigation.

METHODS

Contract of R/V EASY RIDER.

RESULTS/DISCUSSION

Use of Project 4051 funds for the June EASY RIDER cruise allowed
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