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PREFACE

The Fisliery Managemenl Plan (FMP) for Coral Reef Ecosystems of the Weslemn Pacific Region is
the “first ever ecosystem-based plan for fisheries developed in the U.5.” (NOAA 2001-R103,
1/30/01).

The central feature of the FMP is adeplive management, which recognizes the uncertainty,
changing conditions and resilience essocialed with coral reef ecosysiemns. The emphasis is nol on
controlling shori-lerm harvest so much as mainlaining coral reef ecosystems and their capacirty for
natural resource regeneralion for the long-term.

The many preperers of the FMP were often shiarply divided on how io best achieve this objeclive.
Their dilferences may be explained by “conceplual pluralism™ (Norgaard 1994}. Following
Colchester (1994), Long and Long (1992), Blaikie and Jeanrennud (1996), and Berkes (1999),
resource managemenl needs lo recognize pluralistic thinking:

1. There exist dilferent actors (i.e., slakeholders} who relate in different ways to resources
{coral recf and other);

1. The actors define knowledge, ecological relatious and resources in different ways and at
different levels ol geographic scales;

3. They bring to bear on these definitions their cullure and their expenence; and,

4, They will use different definitions in pursuit of their own inlerests or pelitical agendas.

The most fundamental difference is between the Weslern perspective-that even low levels of
human aclivity are an imtrusion on the ecosystem-and Lhe Pacific Island indigenous vision-that
proper use of natural resonrces is essential 1o their sustaiuability, and thal people who have no
personal relalionship with the resources lose respect Jor thens.

The Magnuson-Stevens Fishery Conservaiion and Management Acl, Endangered Species Act, and
other pertinent U.S. laws, as the products of Western culture, represent but one cullural perspective
on natural resource managemenl. Pacific Island management systems represent another. These
systems have allowed Pacific Islanders to survive for several milleniia by coexisting with coral reel
resourees, and are best viewed as adapiive responses that have evolyad over lime, not as mere
traditions (Berkes 1999). As a pluralistic society, the Uuited States should provide room for both
Weslern and nou-Weaslemn knowledge of and perspeclives ou coral reef resource conservation.

Rooled in diverse views and cultures, different stakeholders niay never be able o reach consensus.
This FMP provides a resource managemenl systeru open to alternative ways ol thinking and a
methodological framework in which different cultures, stakeholders and knowledge systems can
find corunon ground in the area of coral reef management.




EXECUTIVE SUMMARY

The Fishery Managememt Plan (FMP) for Coral Reef Ecosystems of the Western Pacific
Region was developed by the Western Pacific Regional Fishery Management Coancil
(WPRFMC, or Council) using an ecosystem-based approach, A recent report to Congress by
the Ecosystem Principals Advisory Board recommends Lhat FMPs be developed as “Fisheries
Ecosystem Plans™ covering the ecosystems under a Council’s jurisdiction. This FMP
represents the first such Ashery ecosystemt plan developed in the Uniled States.

About 7084 of the world’s coral reefs and 94% of the coral reefs under U.S. jurisdiction are
located in the Pacific Ocean. Coral reefs cover an estimaled 15,852 km? of the shallow
ocean botiom aroand UJ.5. Pacific Island areas served by the Council, which includes the
State of Hawaii, the Temritories of American Samoa and Guam, the Commonwealth of the
Northern Mariana Islands, and the Pacific remote island areas (PRIAs) of Johnston Atoll,
Kingman Reef, Palmyra and Midway Atolls, and Jarvis, Howland. Baker and Wake Islands.
Some 90% of coral reefs in the region’s exclusive economic zone (EEZ, oI the 200-mile
limit) are found in remote areas, away from fishing communities.

Coral recfs are very diverse ecosystems that provide many benefits o mankind. They build
atolls, protect islund shores from coastal erosion and wave damage, supporn fishenes of
cultural and economic value, provide a natural medicine cabinet for iraditional healing and
biomedical researeh, and serve as museums of the world’s hopical marine biodiversity.
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The Pacific [slands were settled long ago, and (hese indigenous people represent an imporiant
parl of U.S. Paciftc i1sland populations today. Thetr cultures historically depended on coral
reefs lo meet varied social-subsielence, economic, and spiritual needs. These needs and
values continue to shape and support these distincl cultures today. Resident and lourism-
related recrearion—important parts ol conlemporary island economies—also depend on
healthy nearshore coral reef resources.

This FMP 118es 2 precautionary approach; in so doing it addresses poienhial problems before
they can occur and establishes a management regime thal can quickly adapl lo changes.
Local regulations control most of the impacts of resource exploitalion on nearshore coral
recfs i seltled areas. This FMP complements these efforis by implementing measures to
conserve coral reef ecosystems in the Western Pacific Region’s EEZ, Although (hese areas
have as yel been mimmally exploited, there is porential for fisheries to expand inlo them.
Possible sources of this expansion iuclude existing nearshore fisheries for coral reef species,
new fishenes for the live fish marketls in Southeas| Asia expanded fisheries for coral and
“live rock™ for the U.S. aguarium trade, and developing fisheries for pharmaceutical uses. In
addition, Lhe holisiic vision intrinsic in this plan allows impacls—stemming from nalural
environmental changes, other FMP managed fisheries, and von-fishing anthropogenic
mnpacls, such as dredging—io be belter understood.

FMP Goal and Cbjectives

The overall goal of the Coral Reef Ecosystems FMP (CRE-FMP) is io establish a
management regiine for (e enlire Western Pacific Region that will inaintain sustainable coral
reef fisheries while preventing any adverse impacts to stocks, habilat, protected species, or
Lthe ecosystem. Based on this goal, and consistenl with an ecosyslem-based manegement
approach, the Council formulated eight objeetives. The objectives promote sustainable use of
corel reef rescurees, especially by fishing communities and indigeuous fishennen iu the
region, an adaptive management approach based on fishery-dependent and fishery-
independent research, marine protected ereas and habirar conservation, cooperative and
coordinaled management by the various agencies concerned with the conservalion of coral
reef resources, and education (o foster public support for managemeut. These objeetives are:

1. To foster sustainable use of multi-species resources in an scologically and culturally
sensitive manner, throngh the nse of the precantionary approach and ecosyslem-based
Tes0Urce malagemnelit.

2. To provide a flexible and responsive management system for coral reef resources thal
can rapidly adapt to chianges in resource abundance, new scientific information, and
changes in fishiug petlerns among user groups or by area.

. To esteblish iiteprated resouree data collection and permilting syslems, establish a
research and moniloring program to collect fishery and other ecological inflonnation,
and lo collect scientific daila necessary lo meke informed meanagement decisions aboul
coral recf ecosystems in the EEZ,
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4, To minimize adverse human impacts on coral reef resources by establishing
new—and iinproving exisling—marine protected areas, managing hshing pressure,
controllmg waslefal hervest practices, reducing other anthropogenic slressors directly
atfecting coral reef resources, and allowing the recovery of naturally-balanced reef
systems. This objeclive includes the conservation and protection of essential fish
habitats.

To impreve public and governmenl! awareness and undersianding of corel reef
ecosystems and their vulnerability and resource potenibal in order to reduce adverse
human impacis and foster support for management.

L

6. To collaborate with other agencies and organizations concemed with the conservation
of coral reefs, in order to share in decision-making and to obtain and share dats and
resources needed to effectively inonitor this vast and complex ecosystern.

7. To encourags and promote improved surveillance and enforcement lo support the
plan’s management measures.

8. Provide for suslainable participalion by fishiug communities in corel reef fishenes
and, lo the extent practicable, ininimize the adverse economic impacts on such
communilies.

Managemant Maasures

In order to achieve its goal, the FMP implenients the following management ineasures.

-Marine Protected Areas (MPAS}

EEZ coral reefs in unpopulated areas—the Pacific remote island areas, the Northwestern
Hawaiian Istands, end Rose Aloll in American Sumoa—areg designated MPAs. The ouler
boundary lor these MPAs is the 50-fm isobalh. A zone-based 1nanegement approach is
applied to MPA design and designation, distinguishing uo-take and low-use areas. Fishing is
prohibired in no-take MPAsS, including that by existing FMP fishenes. No-lake MPAs are
delineated by the 1 0-fm isobath, except for certain ecologically sensilive areas where Lhe
boundary is extended to the 50-fin isobath. These areas are French Fnigate Shoals, Leysan
Island, the northern half of Midway Aloll, Tarvis [sland, Howland Island, Baker Island.
Kingman Reef and Rose Atoll. All other areas within the 30-fm isobath would by default
become low-use MPAs, where fishing is lightly controlled by a special permit requirement
and other condilions for fishing. Although not an MPA (n the sense of having these
restrictions, Guam's Southern Banks is designaled as a no-anchoring zone.

All exiractive aclivilies would be prohibited in no-take MPAs, except for small harvests
relaled fo scienlific research and relaled resource management. Existing FMPs are amended
to prohibit take of their respeclive management unit species (MUS) 1n addihion Lo this FMP’s
MUS frem no-take MPAs. In low-use MPAs exisling fishing aclivities, and recreational
fisheries by residents on cerlain remote islands, would be ellowed under special permits.
New [isheries and fishing by indigencus peopie could be allowed under special permils.
Existing FMP fisheries in low-use MPAs would follow the permil end reporting requirements
already eslablished in their respective FMPs.
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All fishing vessels transiting MPAs, including those regulated under the Council’s already-
unplemented FMPs, would be required to carry insurance in order i pay for the costs off
vessel reinoval and habitar damage mitigation in the event of a grounding. The Council felt
that prohibiling large non-fishing vessels, and in particular ¢cruise ships, from entering MPAs
would be beneficial. However, the Council does not have the anthority 1o regulate these
vessels. Several longer-term, cooperative efforts are proposed 1o manage the potential
impacts of these vessels.

Using the framework process, vessel anchoring areas may be designaled in MPAs al a fulnre
date. The only immediate resiniction in this FMP applies to large fishing vessels (those
longer than 30 R) at Guam’s Southemn Banks, which would be prohibiled froin anchoring.

Permits and Moniloring

Locally administered moniloring sysiems (such as creel surveys) will provide information
from populated areas. Il needed, a general permil could be developed and implemenied for
EEZ reef fisheries, using a so-called framework process to modify FMP management
measures. For unpopulated areas, where coral reels would be designated as marine protecied
areas, special permils would regolate fishing and other types of fishing-relaled resource use,
except in no-lake MPAs where fishing would not be allowed. Special permits would also be
required for new fisherigs on coral reef taxa previously unreporied in catch reports. Under
this pennil regime, the harvesting of live rock and coral would be specifically prombired.
However, the Council identified four exemplions to Lhis permit regime. Permit holders in
olhar FMP-managed fisheries wounld not have to obtain an additional pennir for incidental
calch of coral reef taxa, because Lhey are already required (o report all incidental calch.
Indigencus people, aquacnlture operations, and scienlific managemeut activities wonld be
exempled from (the prohibition on the harvest of live hard coral and wild live rock. These
Lhree actlivities would require permils: a special pennil for the first two and a scientific
pennil, eslablished under existing regulations and issued by the NMFS Regional
Administrator, for the third. In addition, the allowable take would be Limiled.

Fishing Gears and Methods

Thiee conditions on gear use, in order 10 minimize habilal and resource impacts, are
incorporated inlo this FMP. The Coungil alse developed 2 list of allowable gear types, which
includes the following: {1} hand harvest; (2) spear; (3) slurp gun; (4) hand/dip net; (5) hoop
net for Kona crab; (6) throw net; (7) barrier net lor aquarium fish; {8) surround/purse seine
net for largeted schooling fish {(e.g., akule, baitfish, weke) wilh a minimum of byratch; (9)
hook-aud-line (powered and unpowered handlines, rod and reel, and trolling); {10} traps
{wilh conditions); and {1 1) remote operating vehicles/submersibles. The following gears are
specifically prohibiled for coral reel managemeni unit species: gillnets, trawls, dredges,
tanglenets, longlines, explosives, and poisons. Finally, scuba-assisled spearfishing is
prohibiled al night iu the Pacific remote island areas and the Northwestern Hawaiian Islands.
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Other Management Measures

ADAPTIVE MANAGEMENT: A framework process, providing an adininistratively
simplified procedure for FMP modificaliow, is an important component of the FMP.

NON-REGULATORY MEASURES: A sel of measures, consistent with FMP objeclives,
will be implemented by the Coancil oulside of the regulatory regime. This mcludes the
process and criteria for essential fish habital consultations, formal plan team coordmation lo
identify and address ecosystem impacts from existing FMP fisheries, facilitaling consistent
stale and territorial level management, and research and education efforts.

Consideration for the NWHI Coral Reef Ecosystem Reserve

On 4 December 2000 President Clinton issued Executive Order (EQ) 13178 which
ealablished the NWHI Coral Reef Ecosystem: Reserve (INWHI Reserve). Thal Order was
later amended by Executive Order 13196 issued 18 January 2001. The NWHI Reserve
extends from the seaward boundaries of the Hawaiian [slands Natioual Wildlife Refuge and
lhe Staie of Hawaii to 50 nmi around all NWHI. The NWHI Reserve is intended te be a
temporary management regime until completion of the process to designate certain coral reel
areas around the NWHI as a National Marine Sanctuary. Conservation and management
measures conlained in the NWHI EQs include:

1. A cap on commercial and recreational fishing throughout the NWHI Reserve al the
“previous year’s” (from 4 December 2000) level of effort and take. (The botomiish
level would be based on an individual’s average over the previous 5 yeurs). -~

2. Establishment of 15 Reserve Preservalion Areas in which almost all activities are
prohibited seaward to 100 fin around mosl islands. (Bottomfishing and recrealional
trolling would be allowed in waters deeper than 25 or 50 fm around some islands. )

3. Prohibition on anchoring on live or dead coral, where the bottomn can be seen,

4, Prohibition on anchoring wherc buoys ure available or outside a yel-lo-be-delermined
designated urea.

S (Genetal prohibilion on the removal of living/mon-living resourees (with exceptions),

é. Prohibilien on the taking or louching of living or dead coral.

7. General prohibilion on discharging or deposiling any material, excepl cooling waler
or engine exhausl (with lew exceptions).

. Addilional restriclions on non-[ishing aclivities.

9. Nalive Hawaiian uses to be allowed in yer-to-be-idenlified sub-areas, These

aclivities would be restricted Lo subsisience, culmural, and religious purposes and
would be allowed in both the Reserve and Reserve Preservalion Area.

The NWHI EOs also established the NWHI Reserve Council, whese membership includes
Native Hawaiian representatives, representalives from nou-Federal scientific conutiunities,
representatives from non-gevernmentzl organizalions, commercial and recreational fishing
indusiry representalivea, an ocean-related tourism industry representative, a non-Federal

marine conservation representative, a cilizen al large representalive and one representative
from the State o' Hawaii. The membership also includes one representalive each from the



Department of the Interior, the Departmenis of State and Defense, the Uniited States Coaslt
Guard, the National Marine Fisheries Service, the Hawalian Islands Humpback Whale
Nalional Marine Sancluary, the Nalional Science Foundation, the Marine Mammal
Comnmission and the Wealern Pacific Regional Fishery Managemeni Conneil, The function
o[ the NWHI Reserve Council is to provide the Secretary of Coinmerce with advice and
recommendations on Lhe Reserve Operations Plan and designation and manageinent of any
sanctuary. However, the Council is noi lasked with prepamg or developing any plans or
documents.

Currently, it 15 ntnknown how the NWHI EOs will uliimalely affeci exisling fisheries
operating within the boundaries of the NWHI Reserve. However, because these execulive
orders will prehibit almost all extractive aclivilies to 50 nautical miles around most islands,
the NWHI Reserve will provide an ideal location for conduciing scienlific research, as il
collld provide unique opportunities lor;

. Establishing a baseline for assessing the health of coral reef ecosystems;

. Detenmining the impacis of oceanic regime shifts on reproduction, recruitment and
produclivity of the coral reef ecosystem and associaled manne resources;

. Assessing the eflects ol occanic regime shifls on representalive coral reef habitats

(i.e., elfects on the coral reef ecosysiem at Kure vs, efTects on the coral reef
ecosyslems at Nihea);

. Determining Lhe degree of habirar impacis attmbulted to storms and hurricanes;

* Determining the primery faclors infiuencing the survival of the Hawaiian monk seal;

. Determining ecological retationships between reef fish with the surrounding
environment and population dynamics during different life slages; and,

. Assessing and monitoring ecosystem dynamics in an environmenl relatively free of

antliropogenic rmpacts.

The NWHI Reserve may also provide an impelus to generale funds and direcl resources
toward cleaning marine debris, avoiding vessel gromidings, and cleaning-up toxic sites such |
as al Tern Island, French Frigate Sheals. Additionally, the NWHI Reserve could also
provide expanded opportunities lor scienlific research and educalion activities, and closer
coordination ameng stakeholders in delermnining research priorities. Administratively, the
ezlablishment of the NWHI Reserve would alievigte some of the burdens to fishery
management agencies tasked with developing fishery management plans and issuing permits
for NWHI fisheries.

Scienlific data collecled on manne organisms in the NWHI in the absence of fishing or other
human aclivities would be relaiively academic. The information would refiect an ecosystiem
where changes in species ebundance and prodnelivily would be largely related io prevailing
ocganographic and environmenial conditions. Because al least portions of this unique coral
reef ecosystem, with low species diversily and high endemism, are snrviving al or near the
limit of suilable environmenital conditions, the applicabilily ol this information as a baseline
in comparison with wexploited coral reels in the Western Pacific Region is open Lo debate.
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CHAPTER 1

INTRODUCTION TO THE PLAN

1.1  Prologue

Long before Western contact and association with the U.S., what are now the U1.S. Pacific
Islands were seriled by seafaring peoples whose continued survival depended on fishing
wisely. This is the basis for indigenous islanders’ cultural end spiritual relationship with
marine resources, especially coral reef resonrces. It in not surprising, therefore, thal the
indigenous cultures of the 1.8, Pacific Islands abound in proverbs, myths, and legends ebont
corel reef resonrces. A few of these follow.

Hawaiian

Translated from the Hawaiian chiani of creation, Kumulipo (Beckwith 1951):

The night gave birth

Bomn was Kurmulipo in the nighl, male

Born was Pe ‘ele iu the niglit, female

Born was the coral polyp, born was the coral, came forth
-[over 2,000 more lines of the creatiom chant follow)

Hawaiians of old used products of the coral reel for nearly every purpose. Some OTEATISINS
were collected Lo extract medicine. Some organisms had a darker purpose. Limi make, a soft
coral (Palythoa toxica), contained a deadly poison. Scientisis from the Hawau Institule of
Marine Biclogy traveled 1o Kanewai, Hana, island of Mani in December 1961 to collect
specimens for research. They were wamned by ualive residenis of the area thal fimy make was
kapu (forbidden). That same day, a fire of undetermined origin occurred at their Coconut
Island marine laboratory, completely destroying the main building (Titcomb 1978).

Samoan

The fulavae is a portion of the fish ner made by one person. All of the fwlavae made by a
seclion of the village are joined into a fata. The tolality of the farz forms the complete net. A
person who s supplied a rulavae for Lhe fata is entitled to take pert in the fishing and 1o
share in the carch.

Ua “ou reusew ma le fata. “I am fishing becanse I have helped to make g foto.”

The saying means: [ have the right (o lake part in (he discussion.
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Chamorro

Long ago, Guam was inhabited by a race of superhuman people (known as the laotaomons)
who were capable of magic. One day, fishermen noticed that Hagatna Bay and Pego Bay
were growing. They saw thal a gianl parrotfish was nibbling at the shoreline and ealing away
the island. “If this keeps np, our island will be cut into two pieces,” they said. Their search
could nort find the fisly, however,

Every day, maidens would gather at Hagaina Springs to wash their beautiful long hair and
rinse it with the juice of lemons, The maidens noticed that the discarded lemon peels they
had thrown into Hagama Bay laler appeared in Pago Bay, Thinking thai the giant fish was
tunneling between bays, hey were detennined Lo trap il. The maidens cut off their long hair
and wove itinle a magic nel. They sang into Lhe tunnel to lure the fish ino Hagaa Bay
where il became tangled in the net made from their hair, This 15 how their island was saved
from destruction.

Pacific Remnote Island Areas

In Marshallese iradition, Eneen-Kio (Wake Island} was associated with a large bird whose
bones were used to lashion tattooing chisels. Legend recounts that when a chiel required a
lattoo the only suilable chisels were made from human bones or the bones of this large bird,
mosl likely the albaiross. The albatross nested on Eneen-Kio bul only flew aver the other
Marshall Islands, When a human sacrifice was selected, e could be spared if Le was able to
procure Lhe proper bird bones for the tattooing chisel. This required a voyage to Encen-Kio.
Archeological surveys of other Pacific remote 1sland areas prowide little evidence of human
habilation or use prior Lo Western contacl.

1.2 History of Coral Reef Resource Use and Management

The seafaring people who seitled Samoa, Hawaii, and the Mariana Isiands depended on
marine fisheries—and especially coral reel resources—[or protein in their diet. Through mnch
trial and error, Lhe indigenous peoples devised social and cultural controls to foster, in
modem lerminology, “sustainable” use of these resources several thonsand years before
Western forms of maning resource management were introduced. Afer European conlact,
Weslernizalion eroded island cnltures and subsistence economies; but 1slauders have
perpeinated some ancestral fishing techniques, sophisticated knowledge of marine resources,
and a code of fishing conduct,

Fisheries for coral reel resources in the U.S. Pacific Islands are mulli-species and mulii-gear,
Harvesling methods include hand gathering, hook-and-line, spear, and various types of nets
and Iraps. The existing fisheries tarpet several hundred different species of inshore fishes,
inveriebrates, and in Hawaii, seaweeds, with most of the harvest from reef areas near the
main populaled 1slands. Many of the fisheries Lhal currently harvest coral reef resources in
the U.S. Pacific Islands ¢an be traced back Lo fishing methods thal were practliced by
indigenous populations hnndreds to thousands of years apo. Population growth, cash
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economies, Weslern laws designating the oceans as a commons, breakdown of Lradilional
knowledge, and the introduction of modem, manufactured gear have magnified the impact of
these fisheres in modern limes. They are managed mnder island government laws and
regulations. (These governments are the Territories of Amencan Samoa and Guarn, the State
of Hawaii, and the Commonwealth of the Northern Mariana Islands.) More recenlly,
eslablished fishenes that targel coral reef resources for Lhe marine omamentat products
1narkel are also controlled, to varying degrees, by island governmenis,

Fishing controls vary among the different island governments, but they include commercial
fishing licenses, gear restriclions, bag limils, seasonal closares, and minimum size
restrictions for possession and sale of fish. In addilion Lo specific limitations on fishing effort
and calch, some island govemments have closed particular reefs indefinitely to most types of
fishing, and have zoned olher areas to separate compeling uses. Destnuctive fishing meihods,
such as explosives and poisons, are prohibited by the island govemments.

A few fisheries reef-relaled resources are harvesied farther offshore in the U.S. Exclusive
Economic Zone (EEZ) surrounding U.S. Pacific Islands. These commercial and semi-
commereial activilies require boats. Bottoinfish are taken by hook-and-line on deep slopes in
the EEZ around Amencan Samoa, Guam, Hawail, and CNMI. Spiny and slipper lobster are
trapped in soine areas of the Northwest Hawaiian Islands (NWHI).

These and other fisheries in the EEZ around the U.S. Pacific Islands are managed by Lhe
Western Pacific Regional Fishery Management Council (hereafter, the Council). The
Council is composed of govenunenl olficials and members of the public who reflect various
interesls. [1s pritnary function is (o prepare, evaluate, and revise FMPs, which must balance
long-lerm conservalion of fish slocks and fish habilals with oplimal use of these resources.
These plans musl be approved by the Secretary of Commerce before implementalion.

1.3  Purpose and Need for Action

Coral reefs are relatively robust and have survived millions of years of natwral disturbance.
Despile such long-term resiliency, however, reefs undergo episodes of high natural stress.
Human uses of, and impacls on, reefs have never been higher, and Lhere is growing concern
that human stressors could add to cumularive natural impacts on reefs in the Western Pacific
Region. A Fishery Manageinent Plan (FMP) for Coral Reef Ecosystems of the Weslem
Pacific region is needed:

. To eslablish a management regime for Lhe protection and sustainable use of coral reef
ecosystems and their associaled marine resources.

. To anticipale and avoid potential damage to essential and non-renewable coral reel
Liabital.
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. To address the secondary elfects of all reef-related fisheries on non-1arget coral reel
resonrces, thereby encouraging ecosystem-scale management.

* To ensure that newly emnerging coral reef fisheries are maneged using precautionary
principals and the best avuoilable information.

. To manage new underwater harvesting rechnologies that are exlending the depth and
time limits at which coral reef resources can be harvested.

. To enconrage coherent and coordinated coral reef management, menilering, and
enforcement across jurisdictional boundaries.

. To facilitate consensual managemenl thal considers al! types of slakeholders, and
adaeplive inanagement thal considers new data and unforeseen impacts.

* To allow sustained use of the coral reef resources, which are important for the
conlinuily of indigencus cultures in the U.S. Pacific Islands.

Stony corals are among the principal reel-framework-building organisms in the U.S. Pacific
Islands. In 1998, global coral bleaching and die-ofT was unprecedented in geographic extent,
depth, and severily. Several studies have related bleaching 1o the combinalion of mcreased
ultraviolet radiation and ocean warming, plienomenu that may be exacerbated by human
ctivilies. Projecled long-term climaric changes are likely 10 exposc stony corals to an
increasingly hostile environment and conld possibly lead 1o mass exlinelions.

The degradation and destruction of essenlial habitats for many coral reef species’
reproductlion and recruitment is of foremost concerm. To date, non-fishing activities—such as
coaslal and harbor developmenl, watershed land use practices and runofl, industrial
discharges, and military use—have caused much of the damage to coral reef habitats in the
U.S. Pacific Islands, but fishing and non-fishing vessels also have the potential to degrade
habltat through vessel grounding, anchoring, iniroduction of invasive exotic marine species,
and substraie scouring and ghost fishing by derelict gear and other 1narine debris. Reimmoving
live rock and nsing destructive fishing lechniques, such as explosives and peisous, can also
direcily alfect coral reef habilats. Because many resources that countribure lo coral reef
habitat are essentiaily non-renewable, when gauged by our life epan, preventing damage,
rether than mitigating its elfects, is a far more eflective stralegy.

1.3.1 Ecosystem Effects of Established FIshsries

Fisheries for coral reef resources are well established around the inhabited UL.S. Pacific
Islands. Currently, mosl coral reef fishing occurs on nearshore reefs, which are regulaled by
.S, Pacific Island govemments, while the Council, throngh its FMPs, manages fisheries in
the federal EEZ. Fishermen use a wide variely of gear and some of these gear types, or the
ways iu which they are used, can cause habitar degradation. For example, a new method of
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reef fishing with gill nets was recently mtrodnced o Hawaii. When retrieved by
hydraulically-powered reels from depths of 13 1o 100 m, the nets spag and dainage the
botiom. Lobster tangle nels used in nearshore areas around the main Hawaiian Islands have
the same impact. The State of Hawaii has 1aken action to control destructive gill-netling in
stale welers around the main Hawaiian Islands, but no equivalent regulations apply in federal
EEZ waters surrounding other U.S, Pacific Islands.

Although the Council has already developed and iniplemented four FMPs—io manage
pelagic, boitomfish, lobster, and precious coral fisheries in federal waters—they do not
comprehensively address fisheries targeting coral reef resources. In addition, they have been
crafted around conventional fishery management objectives: Lo prevent overfishing; minimize
bycalch; and produce optimmn yield of target resources. There are, however, no procedures
of requiremenis for monitoring or inanaging ccosyslem eflects of reef-related hishing
activilies. As a resulr, their tnanegement regimes may overlook the potentiai for secondary
efTects on non-targeted resources resulling from efTects on habital and other inleractions.
Such elfects, if severe enough, can bring aboul undesirable structural or functional chanpes Lo
comnplex coral reef ecosystems. Forlunately, hook-and-line, longline, lobster raps, and hand
harvest—lhe predominant pear types used in Council-managed fisheries—are not known lo
cause significant adverse impacts to coral reef habitat (URS Corp., in prep). Several other
measures also linit the ecosystem elfects of (hese fisheries. First, these FMPs prolubit
fishing with potentially destructive fishing gear such as bottom Irawls, bottom-set nets,
explosives, and poisons. Second, the Precious Corals FMP prohibits using non-seleclive gear
to harvest precious corals in the MHL A regulatory adjustiment lo this FMP—currently beiug
developed by the Council—will exlend this prohibitiou to the enlire Western Pacific Region
EEZ.

There are two ways that the four implemented Council FMPs, along with this FMP, can more
eflectively address ecosystem effecis. First, recenlly iinpleinented essential fish habitat
(EFH) provisions are designed 1o prevenl, 1nitigate, or minimize any adverse habilal elfects,
when il can be documented Lhat these impacts resull from fishing. (See Chapter 6 in this
volume and Volume III for a discussiou of EFH.) These effects can include physical,
chemical, or biological alleralions of the substraie and loss of, or injury Lo, benthic organisms
and prey species, Lheir habilals, and olher components of the ecosystem, Second, this Coral
Reef Ecosystem FMP (CRE-FMP) oullines & formal process to coordinale the plan leams
established under each of the Council’s FMPs. This process wiil allow plan learn members
1o idenlify and control the secondary efTects thal may result from fisheries manaped by the
Council’s four implanented FMPs. Similarly, this CRE-FMP also descnbes a mechanism lo
enhance coordialion and cooperation wilh Stste, territoral, and other agenicies inaneging
coral reef resources in the Western Pacific Region.
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1.3.2 Ecosystem Effects of Developing Fisheries

Coral reefs represeni one of the Earth’s most genetically and biologically diverse and
nndocumented environmenrs {Birkeland 19974). Because a coral reef ecosystem is composed
ol many species with a long co-evolulionary history, removing cerlain species may result in
undesirable changes in ecosyslem slructure or function, such as a predominance of less
valuable generalist species. Mosl species of reef organisins have sinall body size, restricted
dispersal, and small geographic ranges. They often have low population densities and low
turnover rales that limit the potential harvest of any single species.

Bioprospecling for emerging biomedical and natural products industries, and the expanding
trade in marne omamenial products, coupled with new harvest lechnologies, could result in
(he harvesl of orgamsms whose characlerislics—particular lite cycle, place in the food web,
cr their abundance and disiribution—are poorly understood or completely unknown. Like (he
wopical rainforesl, their terresirial equivalent, coral reefs harbor hundreds of thousands of
mostly cryplic and unnamed species.

Bioprospecting

The search for promising new medicines provides strong incenlives lo explore coral reef
ecosystems for potentially uselul resources. This actlivity is known as “bioprospecting.” This
search for novel natnral products for uedicine, industry, and agriculture has become an
established field over the past quarter-century., About hialf of the poiential pharmaceulicals
being explored are from (e ocean, many from coral reef ecosysiems.

The coinpanies involved in the business are often billion-dollar corporations. Due lo the high
profiles of bioprospeclors and sorue initial harmful bioprospecting, advocate groups have
been active in impeding wholesale barvest and protecting the rights of local indigenous
groups thronghoui the world. In addition, the Convention on Biclogical Diversity, drafled al
the Rio Earth Suinmit, recommends sirong measures to protecl against harmful
bioprospecting. These coinpanies now wrile detailed contracts with local and indigenous
groups, striclly regulate harvesi, negoliale up-front cash and royslues for successful products,
Lrain local people in the field, and offer ineans for environmental protection.

Phannaceulical coinpanies are only iulerested in collecling encugh malerial from the wild 1o
screen for aclive ingredients thal could be useful for bioinedical applications. Virtually any
cora| reef resource could become a target for bioprospecting, including species presently
unknown lo science and for which there is no nnderstanding of sustainable yield. Million-
doilar granis have becn given for medical bioprospecling in coral reef ecosystems in the
Pacific basin, although nol yel in the U.5. Pacific Islands. Coral reef resources (hat have
already ailracted research interesl include bryozoans, sponges, lunicates, coral, and seawecds.
The mosl inleresting chemicals are usually species-specific; these species may be rare or
patchily distribuled, and the natural production of the aclive chemical 1inay vary in liine and
space (Birkeland 1997a).
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Initial screening of the organisms, generally algae, sponges, and lower invertebrales, requires
less than 1 kg of sample malerial. If a potentially usetul bioproduct is discovered, the
laboratory will make every atlempl lo synthesize the product in the lab without collection of
additional sainples. The reason for this is two-lold. Most important, this research requires
mnlliple replications under sirict protecols Lo verify the nalure and intensity of bioactivity,
and nalural variation between samples of the same species can confound these protocols.
Therefore, laboratory-grown sainples or synthesized producis are necessary for large-scale
development and production. Second, field sampling is expensive and samples often armive
at the laboratory in poor condition for screening.

Several organizatious ere bioproapecting on reefs near several U.S. Pacific Islands. The U.S.
National Cancer Institute has contracled the Coral Reef Research Foundation, a non-profit
organizalion based in the Republic of Belau, to collect and identify coral reef and other
marine organisms for anticancer and anti-AIDS screening tests (CRRF 2000). In addition,
the University of Guam Marine Laboratory is seeking new exainples of the chemical
deterrents that coral reef organiams possess lo deter predators. They are collaboraling with
researchers at the University of Hawaii, who are also exainining the properties of these
chemical daterrents. Some of these substances could have biomedical uses: they might kill
cancer cells; hall inflammatory responses; or deler microbes and viruses. Other substances
may be effeclive insecticides for use in agricnliure.

Since its founding in 1999, the Marine Biotechnolopy Engineering Cenler in the Department
of Oceanography at the University of Hawaii has been actively screening organisms from the
1narine environment. This mulii-disciplinary group connects researchers from many
University deparimenis with industry sponsors. In addition, the Governor of Hawaii has
made biotechnology indusiry development a priority for Slale economic development; and
the most presligious biolechnology conference in the worid is seheduled lo take place m
Hawaii in 2004. Bioprospecting in the EEZ around U.S. Pacific Islands can be socially
beneficial, with minimal adverse elfects, if il is carcfully monitored and managed. The take
of potentially-harvested coral reef resources can be mainlained at safe levels while new
resource informnation is gathered Lo esiinate biological reference points, assess sustainable
vields, and learn how to improve management of new fishenes.

Marine Ormamantals Collection

With drainatic improvements in husbandry techniques and distribution abililies, the private
seclor marine aquarium trade has expanded considerably in the past decade. This trade,
encompassing both public and privale aquaria and including pet shop retailing, imports
liundreds of species of reef-dwelling fish, corals, and other invertebrales.

Coral reef organisms for the marine aquariwn trade are predominantly collected in the Indo-
Pacific region. This trade involves numerous species of reef fish (especially angelfish,
butterflyfish, and damselfish), and a widening specirum ol invetiebrates, including corals,
anemones, cnistaceans, molluscs, polychaetes, echinoderms, and sponges. Endemic coral
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reef resolirces could become locally extinet if heavily collected in their limited range ol
distribution. In order to address some of their impacts, the aquarium irade is developing
educalion and conservalion projects meant to improve fish survivability. These projects
in¢lude captive breeding of fishes, propagation ol corzls, and education about advanced
husbandry techniques. The goal of these efforts is (o significantly decrease the number of
species harvesled from the wild. So far, [ew marine ormamental products are collecled from
reef areas in the EEZ around U.5. Pacific Islands. Nevertheless, the rapidly expanding reel
ormamentals indusiry could soon begiu harvesting coral reef resources in some areas of the
U.S. Pacific Islands® EEZs.

Live Rock Harvest

Harvesting coral reef habitar iiself, in the form of “live rock.” is rapidly increasing in the
marine ornamentals irade. These rocks consisl ol stony corals, soft corals, and other
attractive reef substrates, Their removal is hannful because many extracted coral species
grow s slowly that, in luman lerms at least, they can be considered non-renewable
resources. In addilion to a direct loss of valuable habitat, the harvest of live rock substrahun
unavoidably includes an incidental harvest of commensal and infaunal organisms, which are
removed with the rock.

The harvest and possession of live rock and certain coral species are prohibited, with limiled
exceptions, by island governmenrts in the U.S. Pacific Islands. Collection of live mock and
hard coral in the EEZ is completely unregulated, however. Both Hawail and Guam have
recently faced cases in which live rock or coral was being exported, but proseculion was
impeded by claims that the collection took place outside territorial waters in the EEZ. This
demonstrales that manageinent and enforcement is currently inadequale and cannol
efleclively control this threat in the EEZ around the U.S. Pacific Islands.

Improvements in Underwsler Hervesting Technology

Long established reef-relaled fisheries in the U.S. Pacific Islands employ conventional Lypes
of gear, snbject to regulation by the island govenunents and through FMPs. Advances in
scuba lechnology {e.g., mixed gas, rebreather) and manned and unmamned submersibles are
providing prealer access to deep-water coral reef resources. As this technology becomes
more affordable, fishing pressurc will inicrease on high-value species thar are elready heavily
exploited at shallower depths. Unless new harvesung teclinclogies are momtored and
controlled, they could harm the reproductive capacity of species thal have slow population
turmover or those with few reproduclive-size adults because ol heavy fishing in shallow
habilals.

Recently, the demand [or small, immeture black corel colonies has increased because of the
growing popularily of household marine aguarie. To date, black coral in Hawsii has been
hand harvested by a small group of divers nsing conveutional compressed air scuba pear.
Divers using lhis gear can safely descend Lo a maximum depth of less than 75 m. However, il
ia likely that in the near fulure black coral divers will start using mixed-gas diving methods or
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re-breathers thal enable divers to increase botl: their safe diving depth and their botrom Line.
Already, soine harvesters are experimenting with lowed underwater camera sysiems and
other devices that may increase the outpult from old harvest areas and lead to the discovery of
new beds (URS Corp. in prep).

Manned submersibles and remotely-operated vehicles are still very expensive, bul duriug the
past two decades iunovarions in submersible technology in the petroleun and defense
indusiries have significantly reduced their capiral and operating costs (URS Corp. in prep).

1.3.3 Need for Comprehensive Ecosystem-Based Management, Monitoring,
and Enforcement '

Reefs extend across jurisdictional boundaries, and mechanisms for coordinated managemeni
among different government agencies are largely ad foc. Reefs in nearshore areas are under
the jurisdiction of the island governments. Other reefs are in national parks, manne
sanctuaries, national wildlife refuges, or navel defense areas, whicl are managed by various
federal agencies olher than NMFS. Fisheries throughoul the U.S. EEZ—including coral reef
fisheries—are 1nanaged under the authority ol the Magnuson Fishery and Conservation Act
of 1997, as amended {MSFCMA). This legislation delegates inuch of the responsiblity Lo
regional councils. The reef-related bottornfish and lobater fisheries conducted in the EEZ
around the NWHI have been aclively managed by Ihe Council for more than a decade.

The management objectives of the vanious agencies are not consistent. Even when effeclive
regulalions are in place enforcement is difficull, labor imtensive, and ofren inadequate.
Fragmented jurisdicrion and manageimenlt authorily complicate proseculion of violators,
Coral reefs represent an extreme in biological diversity, habilal complexity, and competing
demands for resource use, Only holigtic management is likely to be effective.

1.3.4 Need for Consensual and Adaptive Management

A wide range of consumptive and non-consumptive acrvities, commercial and uon-
commercial uses, and resident and non-residen! populations compete for coral reef resources.
Residents of the U.S. Pacific Islands include significani nnmbers ol indigenous people whose
cultures are dependent on frshing and seafood. Incresased tourism-relaled ocean recreation in
Hawaii, CNMI, and Guan means more island visitors who place 8 preinium on non-
consumptive uses of nearshore coral reef resources (Pooley 1993b).

There is almost universal agreement aboul the need for susiainable resoarce use, bul users are
divided by fundamentally different views on marine resources: how Lo study them, analyze
them, and 1nanage thain. Itis difficult, therefore, to define managemenl objectives and
“preferred” ecosystem outcomes thar are clearly desirable and recognizable by sll inlerests.

The council system, creuted by the MSFCMA, is more decentralized than other forms of
living resource management by U.S. governmenl agencies {e.g., national parks, forests and
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wildlile refages, endangered species). Under the council process management policies for
EEZ fisheries evolve during the preparation and amendment of FMPs, Participants in plan
development are diverse—they include regulators, scienlists, and resource users. The process
is elso very open: public participation—through advisery panels and al meetings—is early,
systemalic, and meaningful. The process encourages paricipalion by slakeholders
representing different views and cullures, facililating dialogue even in an adversarial
environment. Decision-inaking relies heavily on cousensual agreement, Typically, the
technical dala aveilable [or management decisions ere uncertain and incomplete. The
Council, therefore, follows an adaptive inanagement strategy that ellows for improvemenl of
FMPs as uew inlormalion becomes available. An adaplive management process is well
suited to coral reef fisheries management because of the diverse stakeholders and poor
biologicel and ecological understanding of the resource base.

1.3.5 Conslderation Given to Indigenous People in Plan Development

The iudigenous people of the U.S. Pacific Islands have centunes-old conneclions to coral
reefs Lhat pre-date European coutact and Western concepls of coral reef 1nanagement.
Begimiiug when the islands were first setlled, indigenous cullures evolved a physical,
econormic, and spiritual life defined by dependence on marine fishenes for food secunity.
Indigenous cultures believe thart the ocean and land envircwuents are inextricably connected.
Because of this holistic perspective, Pacific Islanders sec themselves as an jutegral part of the
ecosyslem, And because of their inlimacy with local inshore marine environments,
indigencus commnniiies developed a far more detailed nnderstanding of coral reefs than thal
of iInodern-day resource nsers and managers. This fostered the development of relatively
sophisticaled social controls over fishing, in order (o ensurc sustainable harvests. For
example, islanders recognized that fishing should not disrupt crucial life history bottlenecks
like sapawning aggregalions, and they often imposed corresponding resinetions on fishing
times and places. Because of lhe precision of these controis, traditional conservation
measures can be likened o a “nfle” as opposed to a “shotpun.”

In developiug this FMP, the Council has been ever appreciative ol these accomplishmenis.
As {inportanl, when preparing FMPs the Council is required to take inlo accounl the various
tradilional fishing practices of indigenous island residents. For exainple, marine protected
areas, one of the 1nanageinent measures outlined in this FMP, could be construed as a limited
access sysiem. In this case the MSFCMA dictates that the Council must take inle account
“histerical fishing practices in, and dependence on the fishery” and *“the cullural and social
framework relevant Lo the fishery’” (§303 (B)(6)).

Apari from considerations of historicel participation and cultural dependence on coral reef
fisheries, the Council is concerned that communities consisting of descendants of indigencus
Pacific Islanders have not sufficiently benefitted from the region’s fisheries. The MSFCMA
provides for the eslablishmenl of 2 community development program for Westem Pecific
fisheriea. This provision is intended o increase opportunilies for indigenous communibies (o
participate in and benefit from fisheries in the Council s jurisdiction.
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It is also important o note thal in numerous slatules the U.S. Congress has specially
considered aboriginal Hewaiians because they ere socio-economically disadvantaged and
there is a federal trust obligation stemming from Section 5 of the Admissions Act. In
addition, (he way (hat the U.S. pained contro] of Hawaii should be taken inlo account. As a
result, in 1992 Congress passed the Apology Bill, wlrich states thal “...the indigenons
Hewaiian people never dirzctly relinquished their claims Lo their inherent sovereignty as a
people or over their national lands Lo the United States, either through their inonarchy or
throngh a plebiscite or referendum.” In the absence ol any treaty or voluntary
relinquishinent, the lingering sovereignty claim by Hawaiians may dictate canlion in
establishing regulations that restrict the right of Hawaiians 10 harvest coral reef marine
resources, parlicularly in areas held by the State of Hawaii as part ol the Ceded Lands Trust
for the benefit of Native Hawaiians. Many of the submerged lands surrounding the NWHI
are parl o[ the Ceded Lands Trust.

1.4 Management Plan Objectives

The MSFCMA mandates fishery inanagemenl measures (hat achigve oplimum yield from
fisheries resources of the U.S., while preventing overfishing. However, i 1999 the
Ecosyslems Principles Advisory Panel (EPAP) submitted a report lo Congress argning for
management thal—while not ebandoning oplimum yield and overfishing principles—takes an
ecosystem-based approach {EPAP 1999). Heeding the basic pniuciples, goals, and policies
[or ecosystem-based management oullined by EPAP, the Council plans lo develop “Fizheries
Ecosyslem Plans™ [or each major ecosystem under ite jurisdiction. This Coral Recf
Ecosysiem FMP represents the [lirst ol these plans. While ouilining several new and
imporant coral-reef-specific manageinent measures, il also serves as a framework for
incorpomling ecosyslem approaches inlo the regulalory siructure creaied by the already-
implemented Bottomlisly. Crustaceans, Precious Corals, and Pelagica FMPs.

The overall goal of this managemen! program is to establish a manageinent regime lor the
enlire Western Pacific Region thal will maintain susiainable coral reef fisheries while
preventliug any adverse impacls Lo stocks, habilal, proiected species, or the ecosystem. To
further this goal the Council esiablished eight objectives for the CRE-FMP. The objeclives
promole: (1) suslainable usc of coral reel resources, especially by fishing communities and
indigenrous fishermen in the region; (2) an adaptive managainent epproach based on lishery-
dependent and fishery-independent research; (3) marine protected areas and habitat
consarvation; (4) cooperalive and coordinated management by the vurious agencies
concerngd with the conservation of coral reef resources; and (5) education to foster public
suppori for managemenl.

Objective 1: To fosler sustainable use of 1nulli-species resources in an ecologically and

culturally scnsitive inanner, through the use of Lhe precautionary approach and
ecosyslem-based resource managemenl.
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Objective 2: To provide a flexible and responsive management systein for coral reef
resources thal can rapidly adaplt 1o changes in resource abundance, new
scienlific informalion, and changes in fishing patterns among user groups or
by arce.

Objective 3: To establish inlegraled resource data collection and permiliing systeins,
eslablish 3 research and monitoring program o collect fishery and other
ecalogical informanon, and to collect scientific data necessary 1o make
informed managemenl decisions about coral reef ecosystems in the EEZ.

Objectlve 4: To minimize adverse hinnan inpacts on coral reef resources by establishing
new—and 1mproving existing—marine proiecled areas, managing fishing
pressure, controlling wasteful harvesi practices, reducing other anlthropogenic
stressors directly affecling coral reef resources, and allowing Lhe recaovery of
nalurally-balanced reef sysiems. This objeclive includes the conservation and
protection of essential fish habilats.

Objective 5: To improve public and governmeut awareness and undersianding of coral reef
ecosysleris and their vulnerabilily and resouree potential in order to reduce
adverse human impacts and fosler support for management.

Objective 6: To collaborate with other agencies and orgamzalions concerned with the
conservation of coral reefs, in order to share in decision-making and o oblain
and share data and resources needed to elfectively monitor this vast and
coniplex ecosyslem.

Objeclive 7: To encourage and promole improved surveillance and enforcement Lo support
the plan’s manageinent measures.

Objective 8: Provide for sustainable participation by fishing cormnuniiies in coral reef
fisheries and, to the exient practicable, minimize the adverse economic
impacts on such corminumities.

1.5 Management Plan Approach

Coral reefs are complex, multi-resource marine ecosystems comprising thousands of species,
few of which are targeled by exisiing fisheries. They represent an exireme in biological
diversily, ecological complexity and compeling demands for resource use. Therelore, only
holistic management is likely Lo be effective. However, the basics, mnch less the inlricacies,
of coral recf ecosystems are poorly understood. Furthermore, il is doubtful that there will
ever be enough dala available Lo calculate total removale, including incidenial mortality, and
show how they relate 1o standing biomass, production, optimwn yields, natural monality, and
wrophic structure. Ecosyslem-based management of coral reels, therefore, is a long-term goal
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lhat can only be achieved as new information allows for improved understanding and
decision-making. EPAP (1999) made recommendations 10 guide the further development of
ecosyslem management for fisheries, built around 1he following policies:

. Change the burden of proof,
. Apply the precantionary approacl.

. Porchase “insurance” against nnforseen, adverse ecosystem impacts.

. Leamn from managemenl expenence.

. Make local incentives compalible with global goals.

. Promole participetion, faimess, and equty in policy and managemeni.

To the extent possible, the CRE-FMP allemplis to incorporate these concepls. According lo
EPAP, a fishery ecosyslem plan should incorporate eight actions (EPAP 1999, pp. 27-32).
The way in which this FMP incorporates each of these action items is onllined below.

i Delineate the geographic extent of the ecosystem(s) that occur(s) within Council
authority, including characterization of the biological, chemical, and physical
dynamics of those ecosystems,

Tie geographic extent and ecological charactenzation of coral reef ecosystems around
the U.5. Pacific Islands are described in Chapter 2 of this FMP. High biological and
envirommental variability is 4 natural characterislic of thesa ecosyslems, wilh or
withont fishing. Iregular pulses of new recruits cause cycles in the abundance and
harvest potential of individual reef species. Environmental variability is bolh
spatial—related to differences in the qualily of habitat—and temporal—telaled to
monthly meon phase, and seasonal and longer-lerm environmental changes. Coral
reef resources are also affected by large-scale climahc shifts. Nutural disturbance
cycles in areas exposed (o large slorm waves can dramalically alter coral cover and
resulting hebitar quality. '

2 Develop a conceptual model af the food web.

The ECOPATH model, as applied 1o coral reel ecosyslems, is descnbed in Seclion
2.4 of this FMP. ECOPATH is a simple mathemalical mode] Lhal estimates mean
annual bioinass, production, and food consumplion for major cornponents (species
groups) of an ecosystem. Application of ECOPATH to French Frigate Shoals found
that the coral reef ecoayslem is controlled mainly by predanon from the top down and
primary produclion is controlled mainly by nutrients, photosynthelic rate limits, and
habitat space,
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3. Describe the habitat needs of differemt life history stages jor all plants and animals
that represent the “significant food web. ™

In addition to Chapter 2, Chapler 6 and Volume [II of this FMP, which descnibe and
discuss essential fish habilal, detail the habitat needs of different life history stages for
all species managed under this FMP, based on available scientific information.

4. Calculate total removals—inciuding incidenial mortaliny—and show how they relate
to standing biomass, production, optimum yield, naiwral mortality and trophic
SIrUCTUre.

Because available biological and fishery date are poor for all species and areas
covered by the CRE-FMP, il is nol possible to address this action item.

S Assess how uncertainty is characterized and what kind of buffers against uncertainty
are included in conservation and management actions.

The FMP acknowledges that there is nncertainty regarding the impacts of fishing and
other human activilies on coral reef ecosystems. As a bufTer against uncertainly, the
FMP establishes marine protected areas as insurance againgl this risk, and reporting
requirements to mouitor changes in the fisheries, as described in Chapter 5.

6. Describe available long-term monitoring data ond how they are used.

Section 3.3 includes an overview ol available long-term 1noniloring data while
Chaprer 7 describes research needs. Fishery monitoring and fishery-independent
research activilies will generale information that may be used for future adjustmenls
1o the CRE-FMP under 2 famework procedure thal allows for timely action,

7. Develop indices of ecosystem health as targels for management.

What constilules a “healthy” reel in the U.S. Pacilic Islands is difficult to define, but
should be considered wilhiu a specific geographic and temporal coutex(, considering
the qualily ol natural habirar, envirownental variability, naiural disturbance cycles,
and also the history of human impacts. Measuring chianges and dilferentialing natural
rhythms from fisheries’ effects, even in specific localities, preseut major challenges
becanse of the highly dynamic ecosystem. Because of these factors, no indices of
ecosystem health have yet been eslablished uuder this FMP beyond the MSY, OY and
gverfishing reference poinlts, as discussed in Chapter 4.

8. Assess the ecologicol, hunian, and institutional elements of the ecosystem which most
significantly affect fisherias, and are outside Cowncil/Depariment of Commerce
avthority. Included should be a strategy to address thase influences in order to
achieve both FMP and FEP objectives.
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Much of the previons damage lo coral reefs around U.S. Pacific Islands has occurred as 4
resull of non-fishing aclivilies such as coastal and harbor development, walershed land nse
practices and runoff, industrial discharges, non-fishing vessel operation, and military and
tourist use. The most severe impacts have occurred on nearshore reefs under island
government jurisdiction. Few reefs in the EEZ. are close enough to inhabited land areas to be
significantly affected by tourism, coastal development, upland runolf, beach erosion, and
other terrestrial impacts. Some impacis occur at a scale Loo large to be mitigated by unilaleral
menagement actions [or the Weslemn Pacific Region. These include: overpopulalion, ocean
warmiug and increased ullraviolel radiation, introduction of invasive exolic marine species,
and accumulation of manne debris.

Reels exlend across juriediclional boundanes, and mechanisms for coordinated menagement
mmong different govermnenl agencies are largely ad hoc. Inter-regional and intemational
management will be necessary to find solutions to this problem. Reef areas in near-shore
areas are under the jurisdiction ol the island governments. Other reels are in areas managed
by various federal agencies (e.g., national parks, marine sancluaries, national wildlife
refuges). The managemenl objectives of the various agencies are not consistent. Even when
elfeclive regulations are in place, enlorcement is difficult, labor intensive and often
inadequate. Fragmented jurisdiclion and menagement authority complicale prosecution of
violalors. :

To address these problems, several steps could be laken. The Council could negoliate a
memorandum of midersianding with states Lo increase the extent of marine protecled areas.
Reliance on island government permit and reporting for the EEZ adjacent to populated
islands, as described i1 this FMP could be enhanced. Through an mnendmenr to the
MSFCMA, the Council’s and NMFS’s authority could be expanded Lo address non-fishing
vessel impacis on habitat. Finally, the essemtial fish habital consullalion process, mandated
by the 1996 Sustainable Fisheries Act amendment Lo the MSFCMA, could be actively
pursued and enhanced. These possible measures are described in more detail m Chaplers 5
end 6 of the FMP,

1.6 Management Unit
1.6.1 Management Area
The Coral Reel Ecosystems Management Area (CRE manageinent area. or managemenl area)

includes the EEZ surrounding Hawaii, Guam, Samoa, CWNMI and Pacilic Remote Island
Areas,! (The Pacific Remole Island Areas, heregfier PRIAs, consisl of Palmyra Aloll,

' Generally, EEZ warters ere outside of 1etritonal waters, which extend from the shore m 3 niles, and within 200
miles from shore. However, jurisdictional issues in he CNMI are complizaed becanse the tederal povernment
claims jurisdicbon w the shoreling while the CHMI claims jurisdivitdon over the whoie EEZ. For purposes of
the CRE-FMP, walars from share 1o 3 miles olfshore are the manage ment responsibility of CNMI. Managemen
ol inchore warers around CHMI remaings with the regional anithorities because (1) cooperalion berween the
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Kingman Reef, and Howland and Baker Islands i the central south Pacific; Midway Island at
the northwest end of the Hawaijan archipelago; Johnston Aroll southwest of the main
Hawaiian Islands; and Wake Island in the Marshall Islands Archipelago.) The management
area for this FMP includes al least 11,382 km® of reef area, summarized in Table 1.1.
Approximalely 80% of the coral reef area that would be inanaged under the CRE-FMP is in
the NWHIL The nature and extent of coral reefs in EEZ walers around each Western Pacific
Region jurisdiction? are briefly described below.

American Samoa

American Samoa is composed of seven islands in the eastern part of the Samoan Archipelago
(14° S8, 168-173° W). The islands are small, ranging in size from the densely populated high
island of Tutuila (145 km?) 1o the remote and uninhabited Rose Atoll (4 km?®). Mean air and
sea surface temperatures (27.0° C and 28.3° C, respectively) vary liltle seasonally, although
average air temperatures rose sharply, by 2° C, in the 1990s. The high islands receive heavy
annual rainfall (300-500 cm on Tutuila) (Craig et af. in press}.

As shown in Table 1.1, coral reefs are limited in area end only 8.4% of them are located
wilhin the EEZ, mostly on oflshore banks {Green 1997). The main islands are volcanic
mountains that descend sieeply below sea level. They are [finged by narrow reef [lats {50-
300 m wide) that drop steeply 1o a depth of 3-6 m and descend gradually 1o 40 m. From this
depth, the ocean boltom drops rapidly, reaching depths of 1,000 m within 1-3 km from shore
{Craig ef al. in press). Almost 300 coral species occur in Amenican Samoa (Green 1997).
The reels also support a diverse assemblage of nearly 900 fish species. Dowutinant families
are damselfish, surgeonfish, wrasse, and parrotfish. Spawning for some, and perhaps most,
species occurs year-round, although peak spawning may be seasonal (Craig ef ai. in press).

regional govermment and the Counncil relies an recognition of local management authority of the state walers, (2)
the CNMI-based small vesse] lishermen are best managed by local hands-on mereclion and knowledge of Lhe
Issues, and {3) this tegime relaing consistency with the otler areas under Council jurisdiction.

Recognizing thal (he region comprises several different political ernities—a state, a commonwealth, rwo
Lermitories, and unincorporated federal lerritory—herealier, as shorthand, these canstituent parts (excloding
tederal territery) will be generically reterred Lo as states,
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Table 1.1: Coral reef area {in km? <100m degp) in nearshore watera {0-2 nmi from shoraj and
offshore waters (3-200 nml from shora} In sech location in the Western Pacilic Region (Hunber

1995).

Location 0-3 mni 3-200 nmi Tolal Coral

: Reef Area

American Samoa 271 25 246
Guam 69 110 179

Hawaii

Main Hawsiian Islands 1,658 880 2,535
Morthwastern Hawalian lelands 2,227 a.104 11,331
CNMI 45 534 579
PRIAs 820 g9 108
Midhway™ 203 20 223
TOTAL 5,080 10,762 15,852

*Midway is a PRIA located in the Hawaiian Archipelago.

Little 1s known aboul the biological assemblages on olfshore banks in the EEZ around
American Samoa, Species composilion on the offshore reefs inay be similar to Lhat on Lhe
outer reef slopes, althongh species diversity may be less because of the absence of estuarine,
reef flat and shallow lagoon habilals (Green 1997).

Guam

Siluated at 13° N lalitude and 144° E longitude, Guam is the soulhermnost and largest island
{550 km?) in the Mariana Islands Archipelago. Guain’s climate is warm and humid year
round. Annual ramfall ranges from approximalely 200 cm along the coasl lo 220 cm at higher
elevalions. The rainy season is generally firom July through November. Sea surface '
temperatures range froin a mmonthly mean of 27-28° C in February Lo 30° C in August. Guam
regularly expenences (yphoons, with winds greater than 65 knots. Typhoons are possible
throughoul the year, but their likelihood is grealest from July through December.

(Guam 1is largely a raised linestone island on a voleanic base. Approximately hall of the
shoreline 1s bordered by well-developed coral reefs wilh reef [lars as wide as 600 m. A broad
barrier reef encloses Cocos Lagoon al the southwest hp of the i1sland, A raised barner rect, 2
greatly disturbed barrier reel, and a coral bank enclose the deep lagoon of Apra Harbor. The
110 ki’ of coral reefs on offshore banks in the EEZ account for about 60% of the total reel
area m Guam {Green 1997).

Over 250 siony coral species have been recorded in the southem Mariana Islands (Birkeland
1997e). Guam’s reels also support a diverse assemblage of about 800 fish species. The fish
families mosl important lo coral reef fisheries—based on the number of fished species (hey
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contain—are the wrasses, groupers, surgeonfish, jecks, squirrelfish, snappers, parrotiish,
emperors, and goatfish (Green 1997).

Little is known aboul the biclogical asseinblages on offshore banks in the EEZ around Guam.
The lops of these banks are relatively deep (20-40 m) (Green 1997). Myers (1997) has
suggested species composition on these banks may be similar lo thal on the outer reef slope
around the island of Guain, althongh the relalive abundance of species would probably be
ditferent because of the isolation of the banks froin continuous reef tracts and from heavy
fishing pressure,

Hawaji

The Hawaiian Islands are the exposed parts of an elongated subinarine ndge that exrends [or
a length of nearly 2,400 km, between 19°-28° N latilude and longitudes 155°-178° W. Based
on geologic age, (he Hawaiian chain is divisible inlo three seclions: eight major velcanic
islande, mosl of which are inhabited, make up the southeastern part; several small islets and
pinnacles constitute the middle section; finally, low alolls, sand islets, and shoals compose
Lhe most northweslerly part of the chain. The islands have a combined land area of over
16,600 km?,

The northenunost alolls of Midway and Kure are exposed to cool temperatures during the
winter months, bul the rest of the chain is subtropical. The climate ig delermined by
prevailing northeast trade winds.

With 89% of the lolal, Hawaii’s coral reefs constitute the vast majorily of coral reef area in
the U.S. Pacific Islands. By the same token, this 10,004 km? of coral reefs is by far the
largesl area jn the Council Region, and 90%, or 9,124 km’cl Ihese reefs, is in the NWHIL
Almost all sizeable coral reef area (880 km?) in the EEZ surrounding the main Hawaiian
Islands (MHI) is localed on Penguin Bank between the islands of Molokai and Oahu.

The isleis and aiolls between Nihoa Island and Kure Atoll (excluding Midway Aloll}, are
known as the Northwesiemn Hawaiian Islands. Except for Kure, (hese 1slands are nalional
wildlife refuges, providing habitat for several protecied species, inclnding the green seu lurtle
and the Hawaiian monk seal.

The main Hewaiian Islands represent the young par of the Hawadian Archipelago;
consequently, they have less well-developed Iringing reefs, which have nol subsided as [ar
below sea level as those in the NWHI (Green 1997). The coral reefs of the MHI were mapped
extensively in the 19708 and 1980s, and have since been surveyed only intermitiently. Grigg
{1597} surmunarized Lhe condition of MHI reefs in 1996-97, based on a statewide survey of
lniowledgeable individuals and egencies. He reports, based on thar survey, that 90% of the
reefs in Hawaii are healthy. The besl reef development and highesl live coral cover in the
MHI are found in areas sheltered, or partially sheltered fromn, open ocean swell.
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Coral reef rescurces in Hawaii are characterized by relatively low biological diversity, but a
high degree of endemism. Hawaii’s isolation has produced a large proportion of endemic
coral reef species. It is estimaled that 20-30% of the fish, 18% of the zlgae, and 20% of Lhe
molluscs are endemic to Hawaii. Hawaii’s coral reefs are also unique because some species
that are relatively uncommon in other areas of the Pacific are quile 2bundant in Hawaii
(Fizlding and Robinson 1987). Only 47 species of reel-building corals have been recorded.
Coral species richness tends to be higher in the NWHI, wlere Lhe genus Acropora, not found
in lhe MHI, is present. Many reefs in the WWHI are comprised of calcareous algae (Green
1997). Black corals are found ofl promontories al depths o[ 30-100 m in bolh sate and
federal walers around Lhe MHI (URS Corp. in prep).

A total of 557 marine reef fish species have been idenlified from the Hawaiian Islands, and
abour 24% of these are considered endemic, Reef and coastal pelagic fish families wilh
species valued lor food include surgeonfish, goalfish, parrotfish, jacks, bigeye scad, mackerel
scad, and soldier fish. Coral reefs in Hawaii also provide habilat for over 1,000 mollusks,
1,350 other macroinveriebrates, and 400 scaweeds.

In general, fish species diversity appears lo be lower in the NWHI Lhan in the MHI. Although
the inshore fish assembiages of the two regions are similer, fish size, density, and biomass are
higher in the NWHI. Fish commumities in the NWHI are dominated by apex predators, such
as sharks and jacks, while communiries in the MHI are not. Some fish species are common
in parts of the NWHI that ere rare elsewhere in the archipelago (Green 1997).

Perhaps the mosl important faclor iu the population dynammics of many coral reef species in
(he NWHL and the ecosystem as a whole, are cyclical oceanographic events, which affect
produciiviry over large areas and may account for large fluctuations in population abundance.
I a comprehensive study of recent climalic and oceanograplic events and their effect on
productivity in the NWHI, Polovina ef ai. (1994) found that declines of 30-50% in a number
ol species from various irophic levels, from the early 1980s lo present, could be explained by
a shifi in oceanographic conditions. Before this, oceanograplic conditious lasting from the
late 1970s until the early 19805 moved nutrienl-rich deep ocean waler inle the suphotic zone,
resulling in higher survival of reef fish, cmstaceans, monk seals, and sea birds. The
researchers caulion that “resoaree managers need to be aware thal larget levels of
productivity (in the NWHI), for protected species, or suslainable yield for fishery resources,
may vary with mterdecadal climaie events,”

The new NWHI Coral Reef Ecosystem Reserve is a relaled management issue. Executive
Orders {EQ) 13178 (December 4, 2000) and 13196 {January 18, 2001), issued by Presidenl
Clinton, eslablished (he Reserve which spans Lthe 1,200 mile length of the NWHI by a 100
mile corridor. Conservation measures listed in Lthese EQs include:

. A cap on commereial and recreational fishing at the “previous year’s” {from
December 4, 2000) level of effort and take. (The bottomfish level would be hased on
an individual’s average over the previous five years.)
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- Establishing Reserve Preservation Areas that prohibit almost all activilies 10 100 fm
around mosl isiands. {Bul botioinfishing und recreational rolling would be ellowed in
walers deeper than 23 or 50 fm around some jslands.)

- Prohibiting anchoring on live or dead coral, where the bottom can be seen.

. Prohibiting anchoring where buoys are available or outside a yer-lo-be-delermined
designaled area.

. Prohibiting removal of living/non-living resources.

. Prohibiting laking or louching of living or dead coral.

’ Prohibiting discbargiug or deposiling any material, except cooliug waler or engine
exhaust.

. Additional restnctions on non-fishiug activities.

. Cerlain Nalive Hawaiian uses are allowed in yel-to-be-idenlified sub-areas. Aclivities

allowed in both the Reserve and Preservatiou Area would be restricled Lo subsislence,
cullural, and religious purposes.

The Reserve is inlanded Lo serve as a lemporary management regime unt:l completion of the
process to designale the NWHI as a Nalional Marine Sanctuary. On January 19, 2001, the
NOAA/NOS Olfice of National Marine Sanctuaries announced its intent 1o initiaie the
Sanctuary designalion process for the Reserve pursuant to seciions 303 and 304 ol the
National Marine Sanciuaries Act (16 1.8.C.1433, 1434). During this process, NOAA will
prepare an environmental impact statement and 1nanagement plan, which will examine the
management, boundary, and regulatory allemetives associated with sancruary designation.
As required, NOAA must also initiate public scoping meetings 1o solicil informalion and
comments on Lhe range and significance of issues related Lo sancluary designation and
management.

In designaling the sancluary, the EQs direct the Secrelary of Commerce to supplement or
complement the existing Reserve, and in consultation with the Govemor of the Srate of
Hawaii, delermine whether State subinerged lands and walers should be meluded as pant of
the Sancmary, The eflect of the reserve on the CRE-FMP, and existing FMPs, cannol be
fully assessed until an ongoing review of the EQs by the new Administration is completed.
Still ambiguous conservation measures also need to be clarified before the relation between
measures in tins FMP and Reserve regulalions can be resolved.

Commonwaaith of the Northem Manana Isiands

The Commonwezlth of the Northern Mariana Islands is a subset of the Manana Archipelago.
It encompasses 14 islands (15-21° N lantude, 144-146° E longitude) oriented along a north-
south axis streiching over a dislance of 740 km. The islands can be divided into rwo seclions
based on age and geology. Saipan, Tinien, Rota, Apuijan, and Farallon de Mediuilla, in the
southem part. of the chain, are old, raised limestone islands. In contrast, the northem
islands—Analalian, Sarigan, Gugnan, Alainagan, Pagan, Agrihan, Asuncion, Maug, and
Uracas—are geologically young volcanic islands with steep seaward slopes.
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The CNMI's 579 km? of coral reefs represent the second Jarges! recf area in the U.S. Pacific
Islands. The 534 km? of reefs in the 3-200 nm offshore zone (see foommote 1) account for the
muajority of this aree. The largest single tracl is off Farallon de Medinilla {311 km?).

Saipan’s best developed reefs occar in the 0-3 nm nearshore zone. These include finging
reefs, mshore and offshore parch reefs, and a well-developed barrier reef-lagoon system along
mos1 of the western leeward coast. In the northern islands in general, reef development is
poor 1o non-existenl. In addition, there are numerous shoals along the island chain {Green
1997). A chain of small, shallow banks topped with coral reefs lie in a parallel are 240 to
320 km to the west of the Manana Islands (Myers 1997).

The number of stony coral and reef fizh in the southern part of the CNMI is simlar to that of
Guam. Diversity drops markedly off the northemn volcanic islands, where only 159 species of
stony coral and only aboul 360 species of reef fish have been recorded (Birkeland 1997c).
Dominant fish fermnilies are the seme as in Guem.

Pacific Remaote Island Arcas

Howland, Jarvis, and Baker are artd coral islands located close 1o the equator in the southern
Line Island group. Kingman Reef is a coral reel shoal in the central Pacific in the northem
Line Islands. Palinyra Atoll is a wel aloll localed. Itis composed of three sub-lagoons and
over 50 separate islets that have been modified by construclion aclivity. Johnsion Aloll is an
open aloll in the north Central Pacific. Until the 1940s, there were only two islands, but by
1964 massive dredge-and-fill operations significanily expanded the original area of Johnston
Island. Wake Island is an isolated island north of (he Marshall Islands, and consists of three
islets and a reef enclosing 2 sheltered lagoon.

The total reef area around remole U.S. Pacific Islands (nol including Midway) is 709 kan’, of
which 89 kan’® is offshore {(3-200 nmi). The remote U.S. Pacific Island possessions range in
location from less thag 1° 5 latitude (o 20° N latilude and from 162° W 10 167° E longitude.
The climate regimes range from and 10 wet and equatorial Lo sub-lropical. Marine resources
are similarly varied. Several of these islands are of extreine scienlific interesl becavse of
their age, with origins In the Mesozoic era, and the inajority are designated or proposed as
national wildlife refuges. The biological diversily of coral reef ecosystems in these areas

- varies cousiderably from island to island. Fish densities and biomass are higher (han eround
the populated islands in the region. Rare species occar in soine areas. For example, giant
clams are prolific throughoul the lagoon al Wake Atoll {Green 1997).

Johnston Atoll has a unique mix of coral reel species not duplicaled elsewhere iu the Pacific.
Inveriebrates from both the Weslem and Central Pacific are present, sugzesiing thar the atoll
serves as a bridge connecting distriburions of Polynesian and Micronesian invertebrale fauna.
The coral fauna has a strong alfinity with that of Hawaii, but the appearance of the reel is
quite dilferent., This is due to the dominance of Azropora, not found in the main Hawaiian
Islands, and (he lack of the common Hawaiian species Poriftes compressa. Endangerad
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Hawaiian monk seals oceasionally visit the aioll, but are not known to pup there. NMFS has
teleased bachelor male monk seals (here Lo reduce harassment of femaies in the NWHI. The
extremely rare Cuvier's beaked whale is regularly seen offshore and may actually calve in the
lagoon {Green 1997),

1.6.2 Management Unit Taxa

As already noted, many differeni organisms inhabit the coral reef ecosystem. Numerous
species are cauglit in dilfereni reef-relaled fisheries. The biology and population dynamics of
many corel reef organisms are poorly understood and it is possible thar they may.be largeled
by commerciel fishermen in the future. In developing an FMP, councils musl identify
1nanagement unil species (MUS), which are those species that come under the purview of the
managerent plan. For al} the reasons just outlined, this is difficult for coral reel species. The
approach taken here is Lo rely on laxonomically more general designations and to divide these
laxa inlo lwo groups:

1. Currently Harvesled Coral Reef Taxa (CHCRT). Because these organisms are

commercially harvested, fishery informarion lor them is available, allowing more
¢ffeclive management. The species in (his group have been reporied on commercial
fishery catch repon records for federal EEZ waters bul are not MUS under any of the
Council’s already-implemented FMPs. Membetship in this group is based on two
criteria: {1} More than 1,000 1bs. annua! hurvest for all members ol a taxon, based on
cormmercial fishery catch reports, These laxa are fumilies or sublamilies. {2) Within
these laxa particular penera or species are ideniified, based on their appearance on
catch reports. CHCRT are listed iu Table 1.2, grouped by family or sublamily. Table
1.2 also lists Aquarium iaxa (discussed below.)

2, Polentially Harvesied Coral Reef Taxa {PHCRT). These are coral reef organisms that

are not known 1o be currenily canght, or for which very litlle fishery informarion is
available. However, emerging coral reel fisheries—such as (he rapidly expanding
merine omanental products (rade and the einerging industries for pharmaceulical and
natural products—may target them at soine future dale. Several family/subfmnily
laxa in the CHCRT list are also PHCRT. As noied in Table 1.3, which lists PHCRT,
all genera or species in hese taxa thal are nol listed as CHCRT are by defaull
PHCRT.

Because fishing for coral recf resources is light 1o non-existent in the EEZ, the CHCRT lisl
was developed as a functional means 10 facilitate data collection and monitoring of coral reef
ecosystern species that are currently being harvested, both directly and incidentally in
commercigl fisheries in slale/lerritorial and federal walers. 1t will also help fishery managers
to develop harvesl strategies and proxies so that they can begin managing the coral reel
ecogystem as a whole. The Currently Harvested Coral Reef Taxa also includes a subgroup of
species that equarium fish collectors presenily harvest. With the exceplion of the nearshore
waters of Wesl Hawaii (Big Island), the commercial collection of Aguarium Taxa is minimal
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throughout tlie management area, However, the taxa listed in this category represent
individuai species that have been harvesled in the EEZ and will likely continue io be
harvested in the EEZ. For this reason they are listed separalely at the end of Table 1.2. Their
inclusion in the CHCRT list wil] allow conlinuing dala collection by existing local
managemenl prograns. As 8 resull, the impacls on resources and habitais by aquarium fish
collectors in the EEZ ¢an be betier essessed. As thiscussed in Section 5.3.1, local fishery
management agencies will oversee permitring and reporting requiremnents for harvest of these
species,

Subdividing the MUS and limiting the number of species on the CHCRT list makes it easier
to eglablish baseline reference points. These reference points will be nsed (o assess changes
in species composition and abundance and will help 1o manage both currently harvesied
coral-reel-associated species and those likely lo be targeted, should a coral reef fishery in the
EEZ develop im the firtare. This subdivision also encourages cooperation ol fishermen by
reducing unreasonable permitling requirements, which also reduces winecessary
administrative and regulatory burdens,

The Potentially Harvested Coral Reef Taxa list consisis of literally thousands of taxa for
which little to no cateh or efforl date exist. For a great majority of these species scientific
knowledge about their life hisiories, habitat requirements, and other biological information is
completely lacking. Therefore, io begin daia colleclion for management purposes, special
permits will be required to target the PHCRT listed in Table 1.3 and for any species thal is
nol explicitly lisled on the CHCRT list. (Permitting is detailed in Section 5.3.)

The ecosystem concept considers the organisms themselves, grouped by taxa, their
interactions, and their relationship to hebitats. Taken together, these are the characteristics
that structure Lhe ecological relationships. Cooperation by fishermen, coupled with continued
data collection and analyses, are all necessary in order to further our understanding of the
mtricacies of these relalionships, Ecosystem-based management of coral reef resources will
continually improve as a resuit. Managemen! Unit Species designation is an important mitial
slep i this effort
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Table 1.2: Currently Harvested Coral Aeaf Taxa.

Acanthuridaa
(Surgaonfishes)

Orange-spot surgeanfish {Acanthuris ofivaceus)
Yellowfin surgeanfish {Acanthurus xanthopterus)
Convict tang {Acamthurus fniosfegus)

Eva-striped surgeonfish (Acanthurus dussumier
Biue-lined surgean (Acanthurus nigroris)
Whitebar surgeonfish {Acenffurus leucopareius)
Blue-banded surgeonfish {Acanthurus lineatus)
Blackstreak surgeonfish {Acanthurus higricauda)
Whitachesk surgeonfish (Acanfhuris nigricans)
White-spotted surgeonfish (Acanthurus guffatus)
Ringtail surgeenfish {Acanthurus blochi)

Brown surgecnfish (Acanthiurus nigrofusous)
Elongate surgeonfish {Acanthurus mata)

Mirmic surgeonfish (Acantfiurus pyroferus)

Yellow-ayed surgeonfish {Ctenochastus strigousus)

Striped bristletaoth {Ctenochastus siralus)
Twospot brisllemoth {Cienochaslus bingdalus)

Bluespine unicomsh {Maso unicomus)
Orangespine unicornfish (Waso fturatus)
Humpnese unicornfish (Wasc luberosus)
Black longue unicornlish (Maso hexacanthus)
Bignose unicemfish (Maso viamingii)
Whilemargin unicornfish (Waso annulaius)
Spotied unicornfish (Maso bravirostris)
Humpback unicornfish {Wasc brachycentron)
Barred unincomfish {Maso fhynnoides)

Gray unicornfish [Naso cassius}

Balistidas (Triggerfiehes)

Tilan triggerfish (Balistoides vindescens)
Clown trigoerfish (8. consgiciium)
Crangstriped triggerfish {Balistapus undulalus)
Finktail triggerfish {Mefichinys vidua)

Black triggerfish (M. nigern)

Blue Triggerfish {Pseutobalisfesfucus)
Picassofish {Rhinecanthus aculaatus)
Wedged Picassofish (B. reclanguius)

Bridlad triggerfish { Sufffarmen fraenatus)

Carangidae {Jacks)

Bigeys scad {Selar crumenophthalmus)
Mackerel scad (Decaplerus macarelius)

Carcherhinidae {Sharks)

Grey reef shark (Carcharhinus amblyrhynchos)
Silvertip shark {Carcharhinus albimarginatus}
Galapagos shark {Carcharhinus galapagenis)
Blacktip reef shark {Carcharhinus melanopterus)
Whitetip reef shark {Triaencdon chesus)
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Holocentrldae Bigscale soldierfish (Myrioratiz berndii)
(Soldiarfish/Squirrelfish} Bronze scldierfish {(Myripristis adusta)
Blotcheye soldierfish {(Myripristis murdfan}
Bricksoldierfish (Myroristis amaena)
Scerlet soldierfish {Myripristiz prafinia)
Vialet saldierfish (Myriprisiis viclacea)
Whiletip scldierfish (Myripristis vitata)
Yellowfin soldierfish (Myripristis chryssres)
Paatly soldietfish (Myripristis kuntes)
{Myripsistis hexagona)

Taitspot squirrelfish {Sargoceniron caudimaculalum)
Blackspeot squirrelfish (Sargocentron melsnospios)
File-linad squirralfish {Sargocentron microstoma)
Pink squirralfish {Sargocentron Heroides)
Crown squirrelfish {Sargoceniron diadema)
Peppered squirrelfish {Sargoceniron puncialissimum)
Blus-linad syuirrelfish { Sargocentron ffere)
Ala'ihl (Sargocsntran xanthersthrum)

{ Sargocentron furcatum)

{ Sargoceniron spinffarim)

Spotfin squirrellish{Meoniphaon spp.)

Kuhliidae {Flag-tails} Hawsiian flag-tail {(Kuhlis sandvicensis)
Barrad flag-tail {(Kuhifa mugily

Kyphosidas {Rudderfish) Rudderfish {Kyphosus higpibus)
{Kyphosus cincrascens}
{Kvphosus vaiglenses)
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Labridae {Wrasses)

Seddleback hoglish (Bodianus bifunutaits)

Mapoleon wrasse (Chellinus undufaius)
Triple-lail wrasse (Cheflinus tnfobetus)
Floral wrasse {Cheffinus chiorourus)
Harlequin wusklish {Cheflinus fascistus)

Ring-lailed wrasse {Oxpcheifinus unffescialus)
Bandcheek wrasse (Oxychadinus disgrammus}
Arenatus wrassa [Cxpchedfinus arenalus)

Razar wrasse [Xyricthys pavo)
Whilepalch wrassa {(Xyrichles anefensis)

Cigar wrass {Chailio inemnis)

Blackeye thicklip {Hemigymius melaplterus)
Bamred thicklip {Hemigymnus fascialus)

Threespat wrases (Halichoeres limaculalus)
Checkerboard wrasse (Halfichoeres fhrorlufanus)
Weeady surge wrasse (Halichoeres mangarilacous)
(Halichosres zeylonicus)

Surge wrasea { Thalassoma purpureum)
Redribbon wrasse { Thalfassoma guinguevitiatum)
Sunsel wrease (Thalassoma lufescens)

Longface wrasse (Hologynimosus dofiaius)
Rockmover wrasea {Novaculichlfivs tasnfourus)

Mullidae {Goatfishes)

Yellow goatfish {Mulleidichthys spp.}
(Mulloidichifys Pileuger)
{Mulloidichthys vanicolensis)
{Mulcidichthys laviclinealus)

Banded goatfish (Parupsneus spp.)
{Parupeneus barberinus)
{Parupeneus bifascislus)
(Parupencus heptacanihus)
{FParupeneus cilialus)
{FParupeneus cifiafus}
(Parupeneus cyclostomas)
{Parupeneus plaurostigma)
{FParupanaus indicus)
{(Parupsneus mulfifaciatus)

Bantail goatfish (Upensus args)

Mugilldae {Mullets)

Stripped mullet {Mulod caphalus)
Engel's mutlet { Moolgarda engeff)
Falze mullet (Meormyxus leuciscus)
Fringelip mullet {Crevirmugil crenifabis)

Final Coral Reef Ecosystemn FMP

26

October 2001



Murasenldae (Moray eels)

Yellowmargin moray { Synncihorax Ravimarginaius)
Gianl moray (Gymnothorax favanicus)
Lindulated moray { Gymnothorax undidatus}

Ocotpedidae

Oetopus (Cetupus cyvanes; O. ornatus}

Polynemidae

Thraadfin (Polvdactylus sexfilis} -Moi

Pricanthidae {Bigeye)

Glasseye (Heleropriacanthus cruentalus)
Bigeye (Priacanthus hamrur)

Scaridae [Parrotfishes) Humphead pamotfish {Bubomelapon muracaliim)
Parrotfishes (Scarus spp.)
Pacific longnase parrotiish [Hipposcatus fongiceps)
Stareye pamrotfish {Cafolomus carolinug)
Scombirdae Doglooth tuna (Gymnosarda unicolor)®

Siganidae {Rabbitfish)

Forkail rabbitfish (Siganus aregentus)
Goiden rabbitfish (Siganus guftaius)
Gold-spaot rebbitfish (Siganus puncialissimus)
Randall's rabbitfish {Sigarus randafli)
Scribbled rabbitfish {Siganus spinus)
Vermiculats rebbilfish {Signaus vermicufatus})

{turban shalls/green snails)

Sphyraanidae {Barracuda) Heller's barracuda (Sphyrasna hislar)
Great Barracuda {Sphyrasna barracuda)
Turbinidae Green snails {Turbo 5pp.)

*Moved frorm Pelagic MUS lisl as perl of this FMP.
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Aquarium TaxalSpecies

Acanthuridae

Yellow tang {(Zebrasoms Navescens)
Yellow-ayed aurgeon fish {Ctenochaeius sirgosus)
Achilles tang (Acanthurus achiffes)
Muraenidae

Dragon eel {Enchelycore pardalis}
Zanclidag

Mornish idel {Zancfus comulies)
Pomacanthidas

Angelfish {Centropyge shepardi and C.
Favissimus)
Cirrhitidae

Flame hawkfish {Neocirhiliss armalus)
Chaelodontidae

Butlerilyfish {Chaelndon avriga. C. funufa, C.
mefannoius end C. ephippium)
Pomacentridae

Damselfish {Chromis viridis, Dascyifus aruanus and D.

irimaciialys)
Sabellldas
Featherdusler worm {Sabaflidas)
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Table 1.3: Potentlally Harvested Corel Reef Texa (PHCRT). Several taxa in lhe CHCRT lisl appear
below, As noted in the table, all species in thase laxa lhal are nol listed es CHCRT are by defaull

FHCRT,

Other Labridee spp. {wrasses)

fThose specias not listed o CHCRT fisf)

Ephippidae (batfish}

Other Carcharhinidae, Sphyrnidae

{Those species not fisted on CHCRT lisf)

Monodactdidas {mona)

Dasyatididae, Mylichatidae, Mohulidae (rays)

Haemutidae (sweellips)

Olher Serranidae app. (groupsrs)

{Those species not mansged undsr the Boltomiish
FME)

Echineididae (remaras}

Carangidae (jacks/irevallies)

(Thass species not listed on CHCRT list or
managed under the Boltormifish FMP)

Melacanthidae {liefish)

Acanthoclinidae (spiny basslels)

Other Holocenlridae spp. (soldierfish/squirreifish)

(Those species nof listed on CHCRT list)

Pseaudochromidee {dottybacks)

Cther Mullidae epp. (goatfish)

{ Those species nof listed on CHCRT ligh

FPlesiopidae (prettyfing)

Other Acanthuridae spp. (surgeonfishfunicornfish}

{Those species not listed or: CHCRT lisf)

Tetrarogidae (waspfish}

Othar Lethrinidae spp. {emperors)

{Those species nat managed under the Boltomfsh
FMF)

Caracanthidae (coral crouchers)

Chiopsidee, Congridee, Moringuidae, Ophichthidas
{eels)

Other Muraenidae (morays eels)

{ Those specias not fisted on CHCRT list)

Grammistidae {soapfish)

Apogonidae {cardinalfish)

Aulostomus chinensis (trumpetfish}

Other Zanclidae spp. (mootish idals)

Fistularia commersoni {coranetfish)

Other Chaelodontidaa spp. {butterflyfish)

Anomalopidas {flashlightfish)
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Olher Pormacanthidae spp. (angelfish}

Clupeidae {hemings)

Other Pomacentridae spp. (damselfish)

Engraulidae {anchovies)

Scorpaenidae (scorpionfish)

Gobiidaa (gobigs)

Blenniidae {biennies}

Luljanidae

{Those species not managed under the
Bottorfish FMP)

Other Sphyraenidaa spp. {barracudas)

Other Ballislidae/Monocanthidee spp.

{Those species not fisted on CHCRT list)

Finguipedidee (sendpercheas)

Olher Siganidae spp.

(Those spacies nol iisted on CHCRT fist)

Gymnosarda unicolor Other Kyphosidse spp.
Bothidas/Scieidaa/Pleurnectidae (flounder/sole) Caesionidae
OCstraciidae (trunkfish} Cirrhilidae

Tetradontidae/Diodontidae (puffer/porcupinefish)

Anlenneriidee (frogfishes)

Syngnathidae {pipefishes/seahorses)

Stony corals

Echinoderms (&.g., $8a cusumbers, &&a
urchins)

Heliopora {hlue)

Mallusca

Tubipora {organpipe)}

Sea Snails (gastropods)

Azcoxanthellates (non-reafbuilders)

Trochus spp.

Fungiidae {mushroom corals)

Opistobranchs (sea siugs)

Smily Folyped Corals {endemic spp.}

PFinctada mamariifera (black lipped pean
ayster)

Millepora (firecorals)

Tridacnidae

Soft corals and Gorgonians

Other Bivalves

Anernones {non-epifaunal)

Cephalopods

Zoocanthids

Crustaceans {Lobslers, Shrimps/Mantis,
Trus Crabs and hsmnit crabs)

{Those species not managed under the
Crustacean FMP)

Sponges (non-epifaunal)

Stylasteridae {lace corals)

Hydrozoans

Solandetidas {hydroid fans)
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Brynzoans Annalids

Algae

Tunicetes (solitany/colonial) Live rock

All other coral reef ecosyslern marine plants, inveriebrates and fishes not lisled under exialing
FMPs.

1.7  Definitions and Acronyms Applicable to the Coral Reef Ecosystem FMP
1.7.1 Deflnitions

Adaptive Management: A program thal adjusts regulations based on changimg condilions of
the [isheries and stocks.

Byeatch: Any species canghl in a fishery, bul which are noi sold or kepl [or personal use, and
includes economic discards and regnlatory discards.

Barrier Net: A small-mesh nel used to capture coral reef or coastal pelagic fishes.

Bioprospecting: The search [or commercially valuable biochemical and genetic resources in
planis, animals and microorganisms for use in food production, the development of
new drugs and other biotechnology applications.

Bottomlish Fishery Management Plan: Council’s FMP for botlomfish and seamount
groundfish of the Westem Pacific Region.

Charter Fishing: Fishing from a vessel carrying a passenger for hire (as defined in section
2101(21a) of Title 46, United Stales Code) who is engaged in recreational fishing.

Commercial Fishing: Fishing in which (he fish harvested, either in whole or in parn, are
mtended to enter commerce or enler commerce through sale, barler or trade. For the
purposes of Lhis Fishery Management Plan, commercial fishing includes the
commercial exiraclion of biocompounda.

Consensual Management: Decision making process where stakeholders meel and reach
CONSEMEUS ON Management options to implemenl.

Coral Reel: All benthic substrala from O to 30 [athoms deep.
Coral Reef Ecosystem (CRE): Those species, inleraclions, processes, habitats and resources

of the water column end substrate located within any warers less than or equal to 50
Fathoms in total depth,
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Coral Reel Ecosystem Managemenl Area (CRE maragement ared, oF management aready.
all Hawaii, PRIA, American Samog, CNMI and Guam EEZ warers (from surlace lo
ocean [loor) that are oulside of slate or terrilorial walers and within 200 miles from
shore. Because the EEZ of the CNMI currently extends Lo the shoreline, it is
separated inle two zones: (he inshore zone (0-3 miles from shore) and the offshore
zone (3-200 miles from shore), with federal managemenl of Lthe coral reef ecosyslein
proposed for the offshore zone only. The inshore zone would continue to be managed
by local authoniies. The CNMI government shonld manage the inshore zones
because (1) cooperalion between the local governments and the Council relies on
recognilion of local management authority of nearshore walers, (2) the CNMI-based
small vessel fishermen are best managed by a local regime with hands-ou interaclion
and knowledge of the 1ssues, and (3) this regime retains consistency wilh the other
areas under Council junsdiction.

Coral Reef Ecosystem Management Unit Species (CRE MUS or MUS): an extensive list of
coral reef organisms, many inclhuded by [amily. Includes some managemenl unil
species from existing FMPs (bottomfish, cmslaceans, precious corals} for which
primary management would remain under their current FMPs but ecosystem effects
would be addressed via the CRE-FMP. CRE MUS are lisled in lwo categones:
Currently Harvested Coral Reef Taxa (CHCRT) and Potentially Harvesled Coral Reef
Taxa (PHCRT?}.

Coral Reel Ecosystem General Permit (CRE general permit, or general penmit): a permil
which would be required under some alternatives i[ deemed uecessary by the Couneil
1o harvest Currently Harvesled Coral Recl Taxa from all non-MPA coral reef
management areas. This permil would invelve simple applicalion procedures and
reporling requirements.

Coral Reef Ecosystem Special Permit (CRE special permil, or special permil); a permil
which would be required under some allernatives to (1) fish for any coral reel MUS
{both Currently Harvested and Potentially Harvesled Taxa) within low-use MPAs
{with some exceptions), and (2) (ish for any Potentially Harvested Coral Recl Taxa
ourside of MP As. This permil would be approved and issued on u case-by-case basis
and would have more complex application procedures and reporting requirements.

Coral Reef Resources: The currently or polentially exploitable resources in coral reel
ECOSYELEMmS.

Counell: The Weslern Pacilic Regional Fishery Management Council {WPRFMC).
Crilical Habitat: Those geographical arcas that are essenlial for bringing an endangered or

threetened species to the point where it no lenger needs the legal proteclions of the
Endangered Species Act (ESA), and which may require special manageimnent
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consideralions or prolection. {Thar is, the crilical habitat consists of those areas thal
must be managed (o permil an endangered or (hrealened species to recover to a level
where it is safe, for the foreseeable future, from the danger of extinction.)

Currently Harvested Coral Reefl Taxa (CHCRT): A sub-category of management unit
species {MUS) including species that have been reporied on commercial fishery catch
report records for federal EEZ walers bul are not MUS under any of the Council’s
already-implemented FMPs. Membership in this group 1s based on two criteria: (1)
More than 1,000 Ibs. annual harvest for all members of a taxon, based on commercial
fishery catch reporis. These taxa are families or subfamilies. {2) Within these laxa
particular genere or species are identified, based on their appearance on caich reports.

Drealer: One who buys and sells species in the fisheries management unit withour altering
their conditfion.

Depleted Coral Reef Taxon: Species or taxon that is locally in low abundance but not
overfished (by definition).

Drip Net: A hand-held net consisting of a mesh bag suspended from a cirgular, oval, square or
reclangular frame attached (o & handle. A portion ol the bag may be constructed of
material, such as clear plastic, other than mesh.

Ecology: The study of interactions between an organism {or organisms) and its (their)
environment (biotic and ebiotic). '

Ecological Integrity: Maintenance ol the standing stock of resources ar a level thal allows
the ecosysiem processes Lo continue. Ecosystem processes include replenislunent of
resources, mainienance of inleractions essential for sell-perpetuation end, in the case
of coral reefs, rates of accretion thal are equal W or exceed rates of erosion.
Ecological integrity cannot be directly measured but can be inferred from observed
changes in corel reef ecology.

Economic Discards: Coral reef resources that are the larget of g fishery but which are not
retained because they are of en undesirable size, sex or quality or for other economic
IEASOMA.

Ecosystem: The interdependence of species and communities with each other and with their
non-living enviromnent.

Ecosystem-Based Fishery Management: Fishery management aclions aimed at conserving

the structure and function of marine ecosystems, i addition to conserving the fishery
Tesource,
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Ecotourism: Observing and experiencing, first hand, natural environmenis and ecosystems in
a manner intended to be sensitive o their conservation.

Environmental Impact Statement (EIS): A document required under the National
Environmenilal Policy Act {NEPA), that assesses allernatives and addresses the impaci
on the enviroument of a proposed major federal action.

Essential Fish Hahitat (EFH): Those waters and substrate necessary Lo coral reef resources
for spawning, brecding, feeding or growth lo maturicy.

Exclusive Economic Zone (EEZ): The zone eslablished by Proclamation numbered 5030,
dated March 10, 1983, For purposes of application, the inner boundary of that zone is
a line colerminous with the seaward boundary of each of the coasial states,
commonwealths, territories or possessions of the United Stales.

Existing CRE Fishery: A fishery targeting organistus that are currenlly harvested from coral
reef areas, but not covered by existing FMPs

Exporter: One who sends species in the fishery management unil lo other countries for sale,
harter or atty other form of exchange {also applies to shipment to other slales,
lerritories or [slands).

Fish: Finfish, mollusks, crustaceans and all other forms of manne ammal and plant hfe other
than narine reptiles, marine mammals and birds.

Fishery: One or more stocks of fish Lhal can be irealed as a unit for purposes of conservation
and management and that are idemified on the basis of geographical, scienufic,
lechnical, recreational and economic charactenistics; and any fishing for snch stocks.

Fishery Managemen( Plan (FMP): A plan prepared by a Regional Fishery Management
Council or by NMFS (if a Secretariel plan) 1o manage fishenes.

Fishery Management Unit Species (MUS): The coral reel resources in the FMP, including
fish, corals, certain species associaled with live rock, reef-associaled invertebrates and
plants,

Fishing: The calching, laking or harvesiing of fish; the allempled calching, laking or
harvesting of fish; any other aclivity that can reasonably be expectzd to tesuli in the
catching, 1aking or harvesting of fish; or any operalions al sea in support of, or in
preparation for, any activily described in this definition. Such term does not include
any scienlific research activily thal ie conducied by a scientific researeh vessel.
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Fishing Community: A cormsnunity thal is substantially dependent on or subsiantially
engaged in the harvesi or processing of [ishery resources Lo mneet social and economic
needs and includes fishing vesse] owners, operalors and crews and United States fish
processors Lhat are based in sucl cormnunity. The FMP defines fishing communities
as: American Samee. the Northern Mariann Islands and Guam, and eacl: of the
inhabiled main Hawaiian Islands.

Food Web: Inter-relationships among species that depend on each other for food (predator-
prey palthway),

Framework Measnre: Managemeni measnre lisied in an FMP for fuure consideration.
Implementation can occar Lhrough an administralively simpler process than o full
FMP amendment.

General Permit: Permit, for possible furure implementation under the frmnework process, 10
harvesl and report take of coral reef laxa in non-MPA areas, issued upon meeling
bagic minimum requremenis.

Ghost Fishing: The chronic and/or inadvertent capture and/or loss of fish by losl or
discarded fishing gear.

Habitat: Living place of an organism or community, characlerized by its physical or biotic
propetties,

Habital Area of Particular Concern (HAPC): Those areas of EFH identified pursnani lo
Section 600.815(a)(9}. In determining whether a type or area of EFH should be
designeted as 8 HAPC, one or more of Lhe following crilerie must be met: (1)
ecolopical function provided by the habitat is important; {2) habitat is sensilive to
human-induced environmenlal degradation; {3) development &clivities are, or will be,
stressing lhe habitat type; or (4) the habilat type is rare.

Hand Harvest: Harvesting by handline.
Harvest: The calching or taking ol a marine organiam or fishery MUS by any means. Marine
organisms or MUS (hat are ceught but iminediately returned to the water free, alive

and undamuged are bycatch.

Hook-and-line: Fishing gear that consisis of one or more hooks attached to one or more
lines.

Incidental Catch: Any non-targeted species harvested while fishing for the primary purpose
of catching & different species.
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Large Fishing Vessels: a vessel equal to or greater than 50 ft length overall. (These vesszls
are prolubited from anchoring on Guain’s southern banks.)

Live Rock: Any natural, hard substrate (including dead coral or rock) 1o which is altached, or
which supporis, any living marine life-form associated with coral reefs,

Longline: A type of fishing gear consisling of 2 main line which is deployed honzonlally
from which branched or dropper lines with hooks are attached. |

Low-Use MPA: Manne Protecled Area zoned o allow limited fishing aclivity comrolled
under special permit.

Main Hawaiian Islands (MHI): The high islands of the State of Hawaii consisting ol
Niihau, Kauai, Oahu, Molokai, Lanai, Mani, Kaloolawe, Hawaii and all of the
smaller associaled 1slets (from 154° W longitude to 161°20' W longitude).

Marine Prolected Area {MPA): Designated area within Lhe federal EEZ, which is used as a
management measnre 1© allow or prohibil cerlain fishing activities.

Maximum Sustainable Yield: A management goal specifying the Jargesl long-term average
catch or yield (in terms ol weight of fish) that can be taken, continuously (suslained)
from a stock or stock complex under prevailing ecological and environmental
condilions, without reducing Lhe size ol the population.

National Marine Fisheries Service (NMFS): The component of the National Oceanic and
Atmospheric Administration (NOAA), Department of Commerce, responsible for
conservalion and managemenl of living marine resources.

No-Take MPA: Marine Prolected Area where no fshing or removal of living manne
resources is authorized.

Northwestern Howaiian Islands (NWHI): The EEZ of the Hawaiian islands archipelago
lying to the west of 161°20'W longitude.

Optimal Economic Prodoctivity: The grealest long-term nel economic benefit from the
resources. Economic benefits are defined as boih market price-based benefits and
non-market benelits.

Optimom Yield (OY}: With respect (o the vield from a [ishery “oplimum” means the amount
of fish that (a} will provide the grealest overall beneli (o the nation, particularly with
regpect to food production and recreational opporiunilies and laking into accounl Lhe
protection of marine ecosystems; (b) is prescribed as such on the basis of the MSY
from Ihe fishery, as reduced by any relevant economie, social or ecological factor; and
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(c) in the case of an overfished fishery, provides for rebmlding Lo a level uonsistent
with producing the MSY in such fishery.

Overfishing: Fishing at 2 rate or leve! (hat jeopardizes the cepecity of a stock or stock
complex 1o produce maximum sustainable yield on 2 continuing basis.

Pacifie Island Area: American Samoa, Guam, Hawaii, the Commeonwealth of the Northier
Mariana Islands, Baker Island, Howland Island, Jarvis Island, Johnsion Atoll,
Kingman Reef, Midway Island, Wake Island or Palmyra Atoll, as applicable, and
iooludes all islands #nd reefs appurtenant. o such island, reef or atoll.

Pacific Remote Islands (PRIAS): Baker Island, Howland Island, Jarvis Island, Johnston
Atoll, Kingman Reef, Midway Island, Wake Island and Palmyra Atoll and includes all
islands snd reefs appurtenant to such islands, reefs and alolls.

Passive Fishing Gear: Gear lefl unsitended for e period of time prior to retrievel (e.g., iraps,
gill neis). '

Plan Team (PT): A team appointed by the Council to help prepare an FMP under the
direction of the Council. The PT ulilizes inpnt from all committees and panels as well
as ontside sourees in developing the FMP and amendments.

Potenlially Harvested Coral Reef Taxa (PHCRT): A sub-uategory of MUS. These are
coral reef organisms that are uot known to be currently canghi, or for which very litde
fishery information is available. Several Currenily Harvested Coral Reef Taxa (listed
by [amily/subfamily} are also PHCRT. All genera or species in these laxa that are not
listed as CHCRT are by default PHCRT.

Precantionary Approach: The implementation of conservarion measures even in the
absence of scientilic certainty that [ish stocks are being overexploiled.

RA: Regional Adminisirator, NMFS Southwest Region
Recrentional Fishing: Fishing primarily for sport or pleasure.

Recruilment: A measure of the weight or nnmber of fish which enler a defined portion of the
slock such as fishable stock (those fish above Lthe minimum legal size) or spawning
stock {those fish which are sexually mature).

Reefl: A ridgelike or moundlike siructure buill by sedenlary valcareons organisms and
consisting mosily of their remains. It is wave-resistant and stands above the
surrounding sediment. 1t is characteristically colonized by communities of encrusting
and colonial inveriebrates and valcareons algge.
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Reel-obligate Species: An organism dependenl on coral reels [or survival.

Regalatory Discards: Any species canghl that fishermen are required by regulation lo
discard or 1o relain bul nort sell.

Regolatory Impact Review (RIR): Assessmenl of all cosls and benefits of available
regulatory ineasures, including the alternaiive of nol regulating (per Execulive Order
12866}, The emphasis ol the analysis is on the changes in the siream of net benefils
that wil] oceur as a result of each of the allemalive management measures. NOAA
requires thal this analysis, through a Regulatory Impact Review, be doue for all
repulatory actions thal are of public interest, such as those associated with new fishery
managemenl plans.

Resilience: The ability of a population or ecosystem 1o withstand change and to recover ffom
elress (natural or anthrapogenic).

Restoration: The transplenling of live orgamsms from their nalural habilal in one area lo
another area where losses of, or damage io, those organisms has occurred with the
purpose of restoring the damaged or otherwise compromised area lo ils origiual, or a
subsrantially iinproved, condition; additionally, the altering of the physical
characteristics {e.2., subsirale, water quality) ol an area thal has been changed throngh
human activities Lo return it as close as possible to its natural state in order Lo reslore
habitat for organisins.

Rock: Any consolidated or coherent and relatively hard, naturally formed, 1nass of mineral
malter.

Rod-and-Reel: A hand-held fishing rod with 2 mannally or electricaliy operated reel
atlached.

Scuha-assisted Fishing: Fishing, typically by spear or by liand collection, using assisled
breathing apparatus.

Secretary: The Secretary of Commerce or a designee.

Sessile: Attached 1o g substrate; non-molile for all or parl of the lile cycle.

Slarp Gan: A self-contamed, typicelly hand-held, tube—shaped suction device thet captures
organisms by rapidly drawing seawarer containing the organisms into a closed

chamber,

Small Fishing Vessel: a vessel less than 30 ft length overall. {(These vessels are exempt from
alternalives prolibiting anchoring on Guam’s southern banks. )
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Social Acceptability: The acceptance of the suitability of the FMP by stakeholders, taking
cultural, traditional, political and individual benefits into account.

Spear: A sharp, pointed, or barbed insirument on a shaft, operaied mannally or shot from a
gun or sling.

Special Permit: Permil with stringenl criteria for issuance and operation. Required for
tishing for coral reef laxa in low-use MPAs or for potentially harvested coral reel laxa
in non-MPA areas. Also required lor harvesiing live hard coral for aquacu]iure seed
stock, Iraditional indigenous use, scientific collecling and bioprospecting.

State: Recognizinug that the Council Region coinprises several diflerent political enlities—a
slale, a commonwealth, two lerritories, and unincorporated [ederal
terrilory—liereafter, as shonhand, these constituen parts (excluding federal territory)
will be genencally referred to as slales.

Stock Assessment: An evaluation of a stock in lerms of abundance and [ishing mortality
levels and trends, and relative to fishery management objectives and constraints il
they have been specified.

Stock of Fish: A species, subspecies, geographical grouping or other calegory ol [ish capabie
ol management as a umt.

Submersible: A inanned or unmanned device Lhal functions or operates primarily underwater
end is used to harvest [ish.

Subsistence Fishiug: Fishiug primarily (o obtain food for personal use rather than for sale or
recreation.

Susiainable Use: The use of components of an ecosyslem in a way and at a rale that does not
lead to Lhe long-term decline of biological diversily, size struclure or abundance of
any of its coinponents, thereby maintaining their polential lo mneet the needs and
aspirations of present and funire generations.

Target Resources: Species or laxa sought afler in a directed lishery.

Total Allowable Level of Foreign Fishing (TALFF): The portion of the OY ort an annual
basis thar will not be harvested by 115, vessels.

Trophic Web: The network thal represents the predator/prey interaclions of an ecosysiem.

Trap: A portable, enclosed, box-like device wilh one or more entrances used [or catching
and holding fish or masine organism.
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Unincorporated U.S, Island Pussessinﬁs: Johnston Island, Wake Island, Midway Island,
Palmyra Atoll, Kingman Reef, Jarvis Island, and Howland and Baker Islands.

Western Pacific Reginnal Fishery Management Council (WPREMC or Council):
Represenlalives from the State of Hawaii, the Termiores ol American Samoa and
Guam and the Commonwealth of the Northem Mariana Islands with authorily over
the fisheries in the Pacific Island Area EEZ.

1.7.2 List of Acronyms

B:

Brag:

DAWE:
DBOR.

DEIS:
DFW:

DLNR:
DMWR:
DOC:
DOk

E:

Eive:
EEZ:
EFH:
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Stock biomass

Minimum Bicomass Flag

Biomass Maximum Sustainable Yield

Biomass Optimum Yield

Degrees Celsius

Council on International Trade and Endangered Species
centimeiers

Commonwealth of the Northem Mariana Islands

Carch per unil effort

Catch per unil elfort Maxiinum Sustaineble Yield

Catch per unit elforl

Coral Reefl Assessment and Monitoning Program

Coral Reef Ecosystem '

Coral Reef Ecosysiem Fishery Management Plan

Coral Reef Task Force

Community Development Plan

Division of Aqualic Resources, Department of Land and Naturel
Resources, Hawai]

Division of Aquatic and Wildlife Resonrces, Depariment of
Agriculure, Guamn ’

Divisien of Boaling and Ocean Resources, Diepartiment of Land and
Natural Resources, Hawaij

Draft Envircrunental Iinpacl Statemeul

Division of Fish and Wildlife, Depariment of Land end Natural
Resources, CNMI

Departinent of Land and Natural Resources, Hawail
Departmenl of Marine and Wildlile Resourees, American Samoa
Departmenlt of Commerce

Department ol the Interior

Eflort

Eflort average

Exclusive Economic Zone

Essential Fish Habitat
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EIS:
Epey:
ENSO:
EQO;
EPAP:
ESA:

F:

Frsy!
Fov:
EFEP:
FDM:
FFS:
FLPMA:
fim:
FMP:

g

GIS:
HAPC:
HCRI:
HINWE.:
HIR:
ICRI:
IRFA.
km:

Ibs.
m:
maxFMT:
MHI:
min 88T
mn:
MMPA:
MPA;

MSFCMA:

MSY:
mi:
MUS:
NDSA
NEPA:

Nm or !

NMFS:

NMES-HL:

NOAA:
NWHI:
NWR.:
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Environunental Impact Statement

E ffort Meximum Sustainable Yield

El Niiio Southern Oscillalion

Execulive Order

Ecosyslem Principals Advisory Panel
Endangered Species Act

Fishing mortality

Fishing mortality Meximum Susiainable Yield
Fisming mortality Optimum Yield

Fishery Ecosystem Plan

Farallon de Medirrilla, CNMI

French Frigate Shoals, NWHI

Federal Land Policy Mapagement Act

lathoms

Fisheries Managemenl Plan

grams

(eographic informalion systems

Haebitat Areas of Particular Concem

Hawau Coral Reel Initiative Research Program
Hawaiian Islands Nalional Wildlife Refuge
Hawaiien Islends Reservalion

International Coral Reef Initialive

Initial Regulatory Flexibility Analysis
kilometers

pounds

meters .
meximum fishing mortality (hreshold

Main Hawaiian Islands

minimum spawning siock threshold
millimeters

Marine Maimnel Proteclion Act

Manne Protected Area

Magnuson-Slevens Fisheries Couservation and Management Acl
Maximum Sustainable Yield

melric ton

Manapement Unit Species

Naval Defensive Sea Area

Malional Environmenltal Policy Act

nauticel miles

Nalional Marine Fisheries Service

Nalional Mariue Fisheries Service - Honolulu Laboralory
National Oceanic and Atnospheric Adminisiration
Northwestern Hawaiian Islands

Maltiongl Wildlile Refuge
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NWRAA:
oy
PIAO:
PRA:
PRIA:
PT:

RA:
RFA:
RIR:
SFA:
SLA:
SPR:
S8C:
TALFE:
TSLA:
TUSFWS:
USCG:
VMS:
WpacFin:

WPRFMC:

Nationa) Wildlife Refuge Adminisiration Act
Oplimum Yield

Pacific Islands Area Office

Paperwork Reduction Acl

Pacific Remote Island Argas

Plan Team (for FMP development)

Repicnal Administrator, NMFS

Reguiatory Flexibility Act

Regulatory Impacl Review

Susiainable Fisheries Acl

Submerged Lands Aci

Spawning Potential Ratio

Scientific and Statistical Committee

Tolal Allowable Level of Foreign Fishing
Termitorial Submerged Lands Acl

United Stetes Fish and Wildlile Service

United States Coast Guard

Vessel Moniloring System

Westem Pacific Fisheries Informalion Network
Westermn Pacific Regional Fishery Management Council
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CHAPTER 2
DESCRIPTION OF THE CORAL REEF ECOSYSTEM

2.1  Coral Reef Ecosystems

Coral reefs are carbonate rock structures al or near sea level thal support viable populalions
of scleractinian or reel-building corals. Apart from a few exceptions, coral reefs are confined
to the wann tropical and sub-tropical waters lying between 30° N and 30° S. Coral reef
ecosysterns are arguably the oldesi and cerlainly the mosl diverse and complex ecosystems on
earth, Their complexity is manilest on all conceptual dimensions, inciuding geological
hislory, growil and structure, biological adaptation, evolution and biogeography, communily
structure, orgemsm and ecosystem metabolism, physical regimes, and anlhropogenic
interactions (see sources cited by Hatcher et af. 1989). There is a voluminons end expanding
litereture on coral reels and coral reef ecosystema (Birkeland 1997a), beginning wilh Charles
Darwin's 1842 volume, The Structure and Distribution af Coral Reefs, which remains the
semina] volurne on reef formation and structure, including reefs in the Western Pacific
Region. The symbiotic relationship between the animal coral polyps and algal cells known as
zooxanthellae is a key feature of reef building corals. hicorporated into the coral tissue, these
pholosynlhesizing zooxanthellae provide much of the polyp’s nutritional needs, primanly in
the form of carbohydrates. Most corals supplement this food source by aetively feeding on
zooplankton or dissolved organic nilrogen, dne to Lhe low mitrogen content of the
carbohydrates derived from plolosyithesis.

The corals and coral rzefs of the Pacific are described in Wells and Jenkins (1988} and Veron
(1995). The number of corel species declines in an easterly direciion across the Weslem and
Central Pacific in common wilh the distribution of fish and 1uvertebrale species. Over 350
gpecies are contained iu 70 genera on the Australian Barrier Reef, coinpared with ouly 30
coral genera present in Lhe Society Islands of French Polynesia. and 10 genera in Lhe
Marquesa and Pilcaim Islands. Hawaii, by virine ol'its isolated position in the Pacific, also
has relatively few species of coral (about 50 species in 17 genera) and, more imporiantly,
lacks mosl of the branching or “tabletop™ 4cropora species thal tonn the majority of reefs
elsewhere in the Pacific. The Aeropara species provide a large emount of complex three-
dimensioual structure and protected habitat for a wide variety of fishes and inveriebrales.

Mosl [onns of coral reel’ developmenl can be found in e Wesiern Pacific Region, mcluding
barrier reels in Guam and Saipan, fringing reefs in the Semoas and Hawaii, and patch and
submerged reefs, banks and shoals throughout the region, but particularly ubundant in Lhe
NWHI and williin the EEZ of the Northemn Mariana Islands. Olher habitats commonly
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associated with coral reefs include mangrove forests, particularly i estvarine areas. The
natural easiern limil of mangroves in the Pacific is American Samoa, although (he red
mangrove Rhizophora mangle, was inlroduced into Hawaii in 1902 and has become the
dominant plant within a number of large protected bays and coastlines on both Oahn and
Molokai (Gulko 1998). Apar from the usefulness ol the wood for building, chareoal, end
1anmn, mengrove foresls stabilize areas where sedimemation 15 occurring and, from a
fisheries perspeclive, are imporiant as nursery grounds for peneaeid shrimps and some
inshore fish species, and fonn the habitat for some commercially valuable cruslaceans.

Sea grasses are commol in all marine ecosystems and are a regular feature of most of the
inshore areas adjacent to coral reefs iu the Pacific Islands. According to Hatcher ef af.
{1989), sea grasses stabilize sediments because leaves slow current flow, thus increasing
sedimeniation of particles. The rools and rhizomes [onn a complex matrix thal binds
sedimenls and slops erosion. Sea grass beds are the habilal of ceriain commercially valuable
shrimps, and provide food for reefassociated species such as surgeonfishes (Acanthuridac)
and rabbitfishes (Sigamdae). Sea grasees are also important sourees of nultrition for higher
vertebrales such as dugongs and green turtles. A concise summary of the seagrass species
found m the western tropical South Pacific is given by Coles and Kuo {1995). From the
fisheries perspeclive, the fishes and olher orgenisms harvesied from the reef coral and
associated habirats such as mangroves, scagrass beds, shallow lagoous, bays, inlets, and
harbors, and the reef slope bevond the limit of coral reef growtly, contribule to the total yield
from coral reef-associated fisheries. Unlike other Council FMPs, which are broadly species-
based, ithis FMP is ecosystem-based. Il is concemned not only with the health of targel stocks,
but alse with the preservalion of the coral reef ecosystems wilhin the Weslem Pacific Region.
To do this requires an understanding of the ecosystem components and how these various
componenls interact.

2.1.1 Resf Productivity

Coral reefs are among the mosl biologically productive ecosystems in the world. The global
polential for coral reef fisheries has been estimared at 9 million 1nt per year, which is
Impressive given the small area of reefs compared io the exteni of other marine ecosysleins,
which collectively produce between 70 - 100 inillion mit per year (Mnnro 1984; Smnith 1978).
An apparen! paradox of coral reefs, however, are their location in the nutrient deserts of the
lropical oceans. In these areas the water is very clear because gross primary produclivity is
low, generally ranging between 20 to 50 gCm yr™". Coral reefs themselves are characterized
by lhe highesl gross primary produciion in the sea, with reef flats and margins sustaming
primary produciion rates of between 1,800-3,700 pCm?yr”, and sand and rubble zones ubout
370 gCm™yr'. The main primary producers on reefs are the benthic microalgae, macroalgae,
aymibiotic microalgae of corals, and other symbioni-bearing invertebrales, Zooxanthellae
living in the lissues of hard corals make a subslantial contribution to primary produeltivity in
zones rich in corals due to their density—grealter than 10° cells cm™ of live coral
surface~—and the Ligh rugosily of the surfaces on which they live, as well ae Lheir own
photosynthelic potential. However, zones ol high coral cover meke up only a small part of
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enlire coral reef ecosystems, and so their contribution Lo lolal reef gross primary productivity
is small. '

Allhough the ocean’s surface waters iu the lropics generally have low productivily, these
unprodnclive waiers, which bathe coral reefs, are contlinually moving. Reefs therefore have
access to substantial open-waler productivity, Thus, particularly in inshore continental
waters, shallow benthic habitats such as reels must not always be considered the dominant
sources of carbon for fisheries. Cutside sources may be importanl for reefs, and while this
significance is rarely estimaled, its input may be in living (plankton} or dead (detrital) forms.
I coastal warers detrital matter from land, plankton, and fringing marine plant coimnunities
are particularly abundant. There may be passive advection of parliculale and dissolved
detrital carbon onlo reefs, and active transport onto reefs via fishes thal sheller on reefs bur
feed in adjacent habitats. There is, therefore, grealer polential for nourishment of mshore
reefs than offshore reefs by extemal carbon sources, and Lhis inshore nonrishment will be
enhanced by large land masses.

For mosi of the Pacific Islands, rainfall typicelly ranges from 2,000 to 3,500 mm per year.
Low islands, such as makateas and atolls, tend to have less rainfall and may sulfer prolonged
dronughis. Further; when rain does [all on coral islands and makeieas that have no major
catchment area, there is little allochthonous nutrient input inte snrounding coaslal waters and
lagoons. Leguons and embayments around high islands are therefore likely to be more
productive than atoll Jagoons. There are however, some exceplions. Both Palmyra Atoll and
Rose Atoll are unique in thal they may reeeive up lo 4,300 mm of rain per year. These atolls
are among the few wet atolls in the world. The productivity of high island coastal walets,
pariicularly where there are lagoons and sheltered waters, is possibly reflected in the greater
abundance of small pelapic fishes such as anchovies, sprats, sardines, scads, mackerels, and
tusiliers. Furthennore, (he range of dilferent environments Lhat can be found in the
immediate vicimty of the coasts of high islands also contribnles Lo the greater range of bio-
diversily found in such locations.

Studies on coral reef fisheries are relalively recent, commenciug with the major study by
Munro and his co-workers during the late 1960s in the Caribbean (Munro 1983). Even loday,
only a relatively few examples are available of in-depth siudies on reef ishenes. Il was
initially thought thal the maximum snslainable yields for coral reel fisheries were in the range
o[ 0.3-5 tlan?yr"', based on limited data (Marten and Polovina 1982; Slevenson and Marshsli
1974). Much higher yields of around 20 vkm™yr"', for reefs in the Philippines (Alcala 1981;
Alcala and Luchavez 1981) and American Samoa (Wass 1982), were thought to be
unrepresentutive (Marshall 1980), but high yields of this order have now been independently
estimaled [or a number of siles in the South Pacilic and Southeas! Asia {Dalzell and Adams
1597; Dalzell et af. 1996). These higher estimales are closer lo the maximum levels of [ish
produclion predicled by trophic and other models of ecosystems (Polunin and Roberts 1996).
Dalzell & Adams (1997) suggest that the average MSY [or Pacific reefs is in the region of 16
Vkin?yr' based on 43 yield estimates where Lhe proxy [or [ishing efTort was population
density.
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However, Birkeland {1997a) has expressed some scepticism abont the sustainability of the
high yields reporied for Pacific and sonth east Asian reefs. Among other examples, he notes
that the high values for American Sainoa reported by Wass (1982) during the eatly 1970s
were followed by a 70% drop in coral reef fishery catch rates between 1979 and 1594,
Saucerman (1995) ascribed mich of this decline Lo a series of cataswophic events over the
same period. This began with a crown of (homs infestation in 1978, lollowed by hwricanes
in 1990 and 1991, which reduced the reefs 1o rubble, and a coral bleaching event in 1994,
probably associated with the El Nifio phenomenon. These various factors reduced live coral
cover in American Sanoa Irom a mean of 60% in 1979, io between 3-13%% m 1993,

Further, problems still remain in rgerously quanlifving the effects on yield estimates of
factors, such as primary proeductivity, deptli, sampling erea. or coral cover. Polumn ef al.
(1996) noted that there was an inverse conelation between estimated reef l[ishery yield and
the size of the reel area surveyed, based on a uumber of siudies reported by Dalzell {1596).
Arias-Gonzales et al, {1994) have also examined this feaiure of reef [isheries yield eslimates
and uoted thal this was a problem when comparing reef fishery yields. The study noled that
estimated yields ate based on the investigalor's perception of the maximum depth al which
true reel fishes occur. Small pelagic lishes, such as seads and fusiliers, may make up large
fraclions of the inshore catch from a panicular reet’ and lagoon system, and if included in the
total catch can greatly inflate the yield estimale. The greal variation in reef yields summarized
by autliors such as Arias-Gonzales et al (1994), Dalzell (1996} and Dalzell and Adams {1997)
may also be due in part to the different size and trophic levels included in caiches.

Another important aspect of the yield guestion is the resilience of reefs to fishing and
recovery potenlial when overfishing or high levels of [ishing elfori have been conducted on
coral reefs, Evidence from a Pacific atoll where reefs are regularly l[ished by community
lishing methods, such as leaf sweeps and spear(ishing, indicated that depleted bicmass levels
may recover Lo pre-exploitatiou levels within one (o two years. In the Philippines, abundances
o[ several reel fishes have increased in small reserves within a [ew yearts of their
establishment (Russ and Alcala 1994; White 1988}, althongh recovery in nmbers of [ish is
much faster than recovery ol biomass, especially in larger species such as groupers. Other
studies in the Caribbean and Souih East Asia (Polunin ef ¢l. 1996) indicarte thar reef fish
popnlatious in relatively small areas have the polential Lo recover rapidly from depletion in
the absence of [urther fishing, Conversely, Birkeland (1997a) cites the example of a pinnacle
reef o[l Guam fished down over a period of six mourths in 1967 that has still not recovered
thirty years later.

Estimalting the recovery from, and reversibility of fishing ellects over large reel areas appears
more difficull. Where growth overfishing predominares, recovery ollowing effort reduction
inay be rapid if the fish in question are [ast growing, as in the case of goalfish (Garcia and
Demetropelous 1986). However, recovery inay be slower il biomass reduction was due io
recruilment overfishing becanse it lakes time to rebuild adult spawning biomasses and high
lecundilies (Polunin and Morion 1992). Fnrther, many coral reel species have limited
distribulions; lhey may be conflined w a single island or e cluster of proxiinale islands.

Fmnel Coral Reel Ecosystem FMP 46 Cclober 2001



Widespread heavy fishing could cause regional extinctions of some such species, particulatly
if there is also associated habitat damage. Unfortunarely, the majority of species with a
limited range are also valuable lo the aquarinm Lrade, and in the future restriclions on capture,
possibly through CITES listiug, may be appropriate 1o prevent overfishing.

2.1.2 Extent and Distribution of Coral Reafs

Roughly 70% of the world’s coral reels, or 420,000 km? are located in the Pacific Ocean
(Bryant et af. 1998). Of al! reefs under U.S. jurisdiclion, 94%, or an estimated 15,852 km?® of
reef area, are associaled with 1U.8. Pacific [slands (Clark and Gulko 1999; Hunler 1995).
Table 1.1 shows (heir geograplical distribution. Note that many of these coral reefs are
located in ereas where there is no human populatiou, like the NWHI and the PRIAs, or in
island archipelagos, like American Samoa and the CNMI, where population is concentraled
on oneg or two islands.

2.2 Coral Reef Ecological Characteristics snd Resource Dynamics

Coral reefs and reef-bnilding orgamsms are confined lo the shallow npper photic zone.
Maximwn reef growth and productivily occurs berween 3-13 m (Hopley and Kinsey 1988)
and maximum diversity of reel species oceurs al 10-30 m (Huston 1983).  Thirly melers lias
been described as a crilical depth below which rates of growth {(accretion) of coral reefs are
often too slow 1o keep up with chanpes in sea level. This was true during the Holocene
transgression over the last 10,000 years, and many reefs below this depth drowned during Lhis
period. Coral reef habitat does extend deeper than 30 m, but few well developed reefs are
[ound below 50 m. Many reefs in the world are bordered by broad ereas ol shelf habitat
between 50-100 m. Many of these shelf habitats were formed by wave erosion during
periods of lower sea level during the Pleistocence period. Today, exlensive areas of shell
liabirat exist in the NWHI. These habitats consist primarily of carbonaete rubble, algae and
micro-inveriebrate communilies, some of which may be important nursery grounds for some
coral reef fish, as well as habitat for several species of lobster. However, the ecology of this
habilal is poorly known and much more research is needed in.this zone. This will help in
defining the lower deplh liinits of the coral reef ecosyslem, which by inclusion ol shelf
habilal, ¢could be viewed as extending to 100 m.

Availeble biclogical and fishery data are poor for all species and areas covered by the CRE-
FMP; therefore, it is not possible o implement the Fishery Ecosystain Plan action itein 4,
elaborated by EPAP.? Furthermore, high biological and environmental variability is a natural
characterislic of coral reef ecosysiems around the U.S. Pacific Islands, with or wilhout
fishing. Irregular pnlses of new recnuils (Walsh 1987) cause cycles in the abundance and

*As discussed on page 14 in this FMP, FEP aclion ilem four states “Calculale rotal removals—inchiding
incidenta) niortality—and show how they relate 10 standing biomass, production, eptimum yields, naural
mortality, and Tophic sbuctue.”
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harvest polential of individual reef species, Environmental variability is both spatial, related
lo differences in the quality of habitat (Friedlander and Parrish 1598a), and temporal, relaled
Lo monthly moon phase, seasonal and longer-term environmenlal changes (Friedlander and
Parrish 1998b).

Polovina er af. (1994) examined a large-scale climatic shift thar affected coral reef resources
in the NWHI from the mid-1970s 1o the late 1980s. During this peried, the ceniral North
Parific experienced iucreased vertical mixing, with a deepeming of the wind-stirred surface
layer into nuirient-rich lower waters and probable mcreased injzclion of nutrients inlo the
upper ocean. Resulting increased pritnary productivily likely provided a larger [ood base for
fish and animais ut higher tropic levels. In the NWHI, changes ol 60-100% over baseline
levels in productivity for lobslers, sea birds, reef fish, and monk seals were observed and
atlribuled to deeper mixmg during 1977-1988.

The highest qualily habitat on a coral reef is often where abundant living coral has created
high boilom relief. Natural disturbance cycles i areas exposed Lo large storrn waves ¢an
dramatically alter habitat quality. For example, periodic storms in the NWHI reduce live
coral cover lo 10% in some areas. Coral cover evenlually retums to 50% or more, depending
on how protecied the area1s (R. Grigg, 104th Conncil meeting, June 2000).

Unlike pelagic ecosystems, which are driven primarily by oceanograplic forces operaling on
a large scale, coral reef ecosyslems are strongly influenced by biological processes, habilal
niilizarion, and environmental conditions et a relutively small scale. Innnmerable ammals
and plants shelter, allach, or burrow o the reef structure, creating some o!f the most
biologically diverse and complex ecosystems on earth.

2.2.1 Ecological Relationships

Coral reef ecosyslems Liave exiated in geological terms for nearly twice as long as flowering
planls, and some of the coral genera are more ancieit than any prasslands. Therefore, the
ecological relationships have had more time lo develop complexity in coral reefs. A major
poriion of the primary production of the coral reef ecosystem comes from complex inter-
kingdom relatiouships of animal/plant photo-symbioses hosted by anmmals of many taxa,
most noiably stony corals. Mosl of the geological structure of reefs and habiiat is produced
by Lhese complex symbiotic relationships.

Complex symbiolic relationships for defense from predution, removal of parasites, building
of domiiciles, and other functions are also prevalent. Aboul 32 of the 33 animal phyla are
represented on coral reefs {only 17 are represented in terresinzal enviromments) and this
diversity produces complex paiterns of competition. The diversity also produces a
disproportionate representation of predators, which heve strong influences on lower levels of
the food web in the coral reef ecosystem (Birkeland 1997¢). Figure 2.1 shows, in a schemalic
fachion, inter-relationships between reef fishes and with the surmounding envirowment, and
how these relationships can affect population dynamics during dilferent life phases,
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Figure 2.1: Intermelationshlps within the coral reef ecosystem. Flow diagram
illustrating fectors determining Lhe abundance and sizefage structure of
populstions. Arows show direction of effecls. Dashed lines with 7 indicated
expected redationships bul withoul supporling evidence. (Source: Polunin and
Roberts 1981.)

In areas with high gross primary production but low nel pritnary production or yield—such as
rain forests and coral reefs—animals and plants tend to have a higher variety and
concenlration of nalural chemicals as defenses against herbivores, camnivores, coinpetitors,
and inicrobes. Because of this lendency, and the greater number ol phyla in the system, coral
reels are now a major focus for bioprospectling, especially in the southwest tropical Pacific
{Bitkeland 1997¢).

4.2.2 Goral Reef Habitat

Even within v thriving coral reef hubitut, not all space is occupied by corals or coralline algae.
Reefs are typically patchworks of hard and sediment bottomns. A reef provides a variety of
environmenilal niches, or combinalion of resources. The wide vanety of survival strategics
emploved by coral reef organisms allows different species to exploit some combination of
resouress better than their compelitors. The ecosyslem is dynamic, however. If condilions
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chanpe, a very specialized species may not be able 1o survive the rigors of (he new
environment or may be forced oul by another species more adept at using the available
resources, incloding space, lood, light, water motion, and lemperature.

2.2.3 Long-term Ecosystem Variability

Climate and ecosyslem shifts may oceur over decadal scale cycles or longer, meaning thal
resources managemeni decisions need lo consider changes in target level productivily over
the long-term as well as shorl-lenm inter-annual variution. For example, the climaiic shift
that occurred in the central North Pacific in the lare 1980s {see Section 2.20 produced an
ecosyslem shift in the NWHI 1o a lower carrying capacily, with a 30-50% decline in
productivity (Polovina ez al. 1994). This in turn reduced recruitment and survival of monk
seals, reef fish, albatross, and lobslers, Uuder lower carrying capacity regime, fishing alters
the age-slructure of the population and may also lead to stock depletion.

Al Laysan Island, where lobster fishing is prohibited, spawning biomass of lobsters was also
depleted by natural mertality. This suggests thal marine reserves may not guaranles the
prolection thal is iypically assuned (Polovina and Haight 1999). In response Lo this natural
variability, the Council adjusted ils management measures (e.g., limited entry, annual quola)
to reduce caich and eflort to aboul 23% of its 1980's level.

The destruction of coral reefs around Tuluila, the principal island in American Samoun, forced
fishermen lo move into predominantly pelagic fishing, imually wolling, and later, smali-scale
longline lishing. As a result, much of the reef fish consnmed iIn American Samoa now coines
from Western Swnoa. The reduction of fishing on coral reefs may also aid in the recovery of
live coral cover, but the long-term recovery of the reefs around Tutuila will principally
depend on a benign climale and marine environment over the next decade. Furthermore, these
destructive events cccurred dunng a long-term shift in the physical environment of the
equatorial Pacific Ocean, which began in 1977 (Miller e/ al. 1994). Condilions included
more clouds, more rainfall, warmer sea aurface temperalures, and weaker trade winds, similar
lo 2 weak decadal EI-Nifio slale, They were most pronounced in the cenlral equartorial Pacific,
so Anlerican Samoa was close to the cenler ol this shift, which persisted until 1999, when
conditions began to change. Whether 1999 marks another regime shift will not be known for
several years (Polovina pers, comm.).

The destruction ol Amencan Samoan coral reefs included, m 1994, a coral bleaching episode.
This phenomenon also affecled reefs in the Cook Islands and French Polynesia, and was due
lo unseasonably high sea water temperatures. Coral bleaching occurs when corals lose or
expel their zooxanthellae in large numbers, usnally due to some traumna such as high or low
temperatures or lower than usual salinilies (Brown 1997}, The corals that lose zooxanthellas
also lose their color, becoming white and hence the term ‘bleaching.” Although first
described in the 1900s, interest in this phenomenon was heighlened in the 1980s and 1990s
after a series of major bleaching events in the Atlantic and Pacific Oceans. Some of lhese
episodes were linked to the El-Nifo Southern Oscillation or ENSO evenlts (Gulko 1998).
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When bleaching occurs, some corals are able to regain zooxanthellae by slowly re-infecling
themselves wilh the algae, or through the reproduction of remaining zooxanthellae within the
colony. Frequently, the loss of larpe amounts of symbiotic algae results in the colony
becoming energy deficient; it expends more energy than it is consuming. If this occurs over
the long term the colony dies (Brown 1997; Gulko 1998}, Coral bleaching evenlts require
only 2 1-2° C increase in water lemperature. Thus, due w global warming, bleaching may
become more common. According to Goreau et al. {1997), similar events in the Artlantic and
the Indian Oceans sugzest thal worldwide corals ere acclimated close to thear upper
temperalure limits. As a resnlt, they are unable (0 adapt rapidly to an anomalons wanning
(Goreau et af. 1997). Consequently, global warming represenis a very serious Lhreat to the
survival of com! reefs.

Other physical phenomena thal may bring long-term change to coral reef syslems include the
impacl ol hurricanes and tecionic uplifi. Bayliss-Smith (1988) describes the chanpes in reef
islands al Outong-Java Atoll over a 20-year period following a severe hurricane. Mosl atoll
islands are on reef [lats in whal are [requently high wave-energy localions near lo seaward
reef margins. Unless composed of coarse shingle and rubble, these islands ere unstable.
Hurricanes will deslroy such small cays and scour modu beaches, and strip small or narrow
islands of fine sediment duning over-wash peniods. Bayliss Smith (1988} notes that while
hurricanes tend to erode islands, they also prodnee the material for their reconstruction. More
frequent, lower magnitude slorns contribute to the process by transporting the rubble
ramparis (hrown up by hurricanes. This reconstructs sconred beaches and eroded shorelmes.
Clearly, such destructiou and reconstruclion activily on reef flats will have an elfect on reef
organisms, including fish aud invertebrates, particularly where large areas of reef are
smothered by sand and silt following a hurricane.

The process of teclonic uplifi can profoundly influence coral reef syslems. It is a much
slower process, however, taking several centuries or even millennia Lo significantly change
coral reefs. Tectonic uplilt can push a productive reel flat above the water’s surface,
producing an exposed limesione lerrace. This rednces the amounl of reef area available for
fishing, as occurred at Nivalopntapu and m the Tonga archipelago (Kirch and Dye 1979).
Tectonic nplifi was also partially responsible for changing Tongatapu lsland’s central lagoon
from a marine to a brackish water environmeni. This resulted in Lhe loss of an important reel
mollusc resouree, Anadara antiquata, which could not survive the reduced salinity. A
similar event occurred at Tikopia in the Solomon Islands. There, a cireular bay with a narrow
entrance became a brackish coaslal lake as the bay entrance was sealed through a
combination of teclonic uplifl and increased sedimentation cansed by agriculiural runoff from
nelghboring slopes. Again, this major habital change wiped ont reef- and lagoon-associared
mollnscs, a major food source for the indigenous people (see sourees ciled in Dalzell 1998).

2.3 Coral Reef Communities

Coral reef communilies are among the most diverse and ecologically complex syslems
known. The structure of reef communilies is usually defined iu terms of the diversity and
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relalive abnndances of species characierisiic of a habitat type. Commonly, only a few species
compose over half the abundance, while hundreds of clhers are presenl in low numbers.

2.3.1 Life History

The literature on coral reef fish life histories is voluminous, bnt convenient entries into the
lilerature are provided by Sale (1991), Polunin and Roberts (1996), and Birkeland {1997b).
The life of a coral reel fish includes several stages. Typically, spawning occurs in the vicinity
ol Lhe reef and is characterized by frequent repelilion throughont a protracted time of the year,
a diverse array of behavioral patierns, and extremely high fecundity. The eggs of many
species are ferilized extemally and dispersed directly inio the pelagic environment as
plankton. Other species have demersal eggs, which upon hatching disperse larvae into the
pelagic realm. Plankionic mortality is very high and unpredictable. Recruitment is the
transition stage from the plankionic larval life to demersal exislence on a coral reef.
Recruitment {s botl spatially and temporally highly variable. This [s when posi-larval
juveniles begin their residence on reefs where many remain for life. Highesl predation
mortality occurs in the first few days or weeks, thus rapid growth out of the juvenile stage 1s a
COMmMOn stralegy.

Terrestrial animal populations are usually dispersed by adults, who deposit eggs or build
nests in selected locations. In conirast, the most frequent pattern for coral reef organisms is
dispersion of eggs and larvae in water currents, which determines the final locations of
adults. The adults are often sedentary or ierritorial. The differences in factors that bring
about success in Lhese two life hislory phases complicaie fishenes management (Birkeland
1997c). '

2.3.2 Species Distribution and Abundance

Species diversity declines eastwards across the Pacific from the locus of maximurn species
richness in Southeast Asia (especially in the Philippines and Indonesia), and is related in part
to the position of land masses in reiation to the Pacific Plare, the earth’s largest lithospheric
plate (Springer 1982). In general, species richness s grealest along the plate margin and
declines markedly on the plate itself. As a result, islands in the Ceniral Pacific generally have
a lower reef organism diversity, bul also a high degree of endemism. For example, Guam has
aboul 269 species of zooxanthellate Scleractnian corals, about 40 Alcyonacea and just under
a thousand species of fishes; Hawaii has far fewer in comparison. The proportion of endemic
spccies increases in the opposile direction. For example, the Hawaiian 1slands have about
18% endeirric zooxanthellale corals, 609 endemic Alcyonacea and 25% endeinic reefl fishes.
The proporiion of alien species in Hawajjan walers iz also greater, and it is increasing
{Birkeland 1997c).
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As noled above, among the diverse array of species in each 1axa on coral reefs, there are
usually only a few thal are consistently abundant, with the relative abundance of species
within a laxa possibly approximating a log-uonnal distribution. The majority of species are
relatively uncommon or only episodically abundant, following unusually successful
recruitment (Birkeland 1997c).

Individual sub-populations of larger stocks of reef species may increase, decrease, or ¢cease 10
exist locally withoul adversely afTecting the overall popnlation. The condition of the overall
populations of particular species is linked to the variability among sub-populations: the ralio
of sources and sinks, their degrees of recruitinent connection, and the proporiion of the sub-
populations with high variability in reproductive capacity. Recruilment to populations of
coral reef organisms depends largely on the pathways of larval dispersal and “downstream™
links. In considering recruilmen! mechanisms one must esk: Are the connections sufficient to
actually restock distani snb-populatioms or only enough lo meintain 8 homogenons genetic
stock?

2-1.1 Reproduction and Recruitment

The majority of coral reel animels are very fecund, bul temporal varfations in recruitment
success have been recorded for some species and locations. Many of the large,
commercially-targeted coral reef animals are long-lived and reproduce [or 2 nanber of years.
This is in contrast (o the majority of commercially-targeted species in the ropical pelagic
ecosystem. Long-lived species adapted o coral reef sysiems are often characterized by
complex reproductive patterns like sequential hermaphroditism, sexual maturity delayed by
social hierarchy, multi-species mass spawnings, and spaummg aggregalions in prediclable
locatons {Birkeland 1997¢).

2.3.4 Growth and Mortality Rates

Recruitmenl of coral reef species is limiled by high mortality of eggs and larvae, and also by
compelition for space 10 seltle out on coral reefs. Predation intensity is due lo a
disproporiionate number of predalors, which limits jnvenile survival {Birkeland 1997c). In
response some fishes—such as scarids {parrotfish) and labrids (wrasses)}—grow rapidly
compared with mosl coral reef fishes. Bt they still grow relatively slowly compared Lo
pelagic species. In addilion, scarids end labrids may have complex haremic lerritorial social
structures (hat contribute to the overall effect of harvesting these resources. Il appears that
mauy tropical reef fishes grow rapidly 1o near-adult size, and then ofien grow relatvely liltle
over a protracied adult life span; they are (hus relatively long-lived. In some groups of fishes,
such as damselfish, individuals ol (he species are capable of rapid growth 1o adull size, bul
sexual malturity is still delayed by social pressure, This complex relalionship between size
and maturity makes resource manugement more difficull (Birkeland 1997c).
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2.1.5 Community Varlability

High temporal and sparial vanability is charactenstic of reel communities. At large spartia)
scales, varialion in species assemblages may be due o major differences in habilal Lypes or
biolopes. Seagrass beds, reef flals, lagoonal parch reefs, reel crests, and seaward reef slopes
may occur in relatively close proximity, for example, bul represent notably ditferent habitats.

As sugpesled in Sectiou 2.2.3, reef fish communities from the geographically 1solated
Hawaiian Ielands are characterized by low species richuese, high endemism, and exposure 1o
large semiannual current gyres, which may help retain planktonic larvae. The NWHI is
furiher cheracterized by: (1} high lautude coral alolls; {2) a mild lemperaie to subtropical
climale, where inshore water lemperatures can drop below 18° C in late winter; {3} species
that are common on shallow reefs and attain large sizes, which to (he southeast occur only
rarely or in deep water; and 4} jushore shallow reefs that are largely free of fishing pressure.

24 Ecosystem Models

Several epproaches to mode]l mulli-species ficheries have been used by coral reel fishery
scienlisls wilth varying levels of success. Thie simplest approach Lias been to Lreal a
coinmunily as the sum of its species. These general mulli-species models have been applied
by several researchers to estimate yields in coral reef fishenes. They are based on
simultancous Loika-Yeollera equalions, which incorporate the impact of each species’
population size on every othier species through use of shared resources. Reseurcliers have
also incorporated predation and harvesting effects into these models. Unfortunately, with
highly diverse systems such as coral reefs, this leads to an exiremely complex model with
potentially hundreds of paramelers. Nonetheless, these approaches are mentioned as possible
avenues for fulurc assessmenl methodologies, although at present the lack of dats limils
confidence in their results.

An allemative is Lo divide the assemblage inlo separate trophic levels and model the energy
flow through the system lo eslimale polential yields. The two linked models described
more detail below take this approach.

241 ECOPATH

ECOPATH is 2 simple mathemaltical mode! that eslimates mean annnal bicmass, prodnclion,
and food cousumplion for major components—defined in lerms of species groups—of a coral
reel ecosyslem (Polovina 1984). Polovina used the [ollowing species groups 1o modz] the
ecosyslem at French Frigate Shoals in the NWHI: liger sharks, monk seals, seabirds, reef
sharks, sea turtles, small pelagics, jacks, reel fish {and octopus), lobsters and crabs,
deepwater boltomfish, nearshore scombnds, zooplankten, phytoplankion, heterotrophic
benthios, and benthic algae. A box model illusirates a biomnass budgel schemalic for major
predator-prey pathways and lists annual productiou and annual biomass for each group. The
model shiows a high pereent of internal predation, which parlially explains why fishery yields
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from coral reefs are generally low despile high pumary productivity. The allocation of
species Lo trophic compartments constrains the ECOPATH approach because it imposes an
artificial structure that may not coincide with actual community structure. This approach is
also data iniensive and requires information on each species’ diel, mortality, and growth
rules.

Extensive field work from French Frigate Shoals provided estimates ol parameters used lo
validate the model. Applicatiou of ECOPATH to French Frigale Shoale found thal (he coral
reel ecosystem is controlled mainly by predation from the top down and primary production
15 conlrolled mainly by uulrients, photosynthetic rate limits, and habitat space (Grigg ef af.
1584}. Fishery yields can be maximized by targeting lower Lrophic levels and croppiug lop
predalors to release pressure on preyv. Thus, a fishery targeting tiger sharks at French Frigate
Shoels should help ease predation pressure on endangered Hawaiian monk sezals and
Lhreatened green turlles. Coral reef ecosystems are susceplible to overfishing due to high
levels of natural mortality and low net annual produution. A study of coral reef fish
communities on paich reefs at Midway Atoll found that they were relatively resilient Lo
several years of fishing pressure ou lop predalors, while some control by predatiou was
detected (Schroeder 1989),

242 ECOSIM

ECOSIM is a computer model that nses (he oulput of the ECOPATH model. Tuput
paramelets by species (or species group) include nalural and fishing mortality, diet
composilion, and production lo bioinass ratio. The vulnerability level of prey to predators
¢an be edjusted and gear selecuivity levels can also be set. Predalion levels are then
determined. In order to determine gqualitative changes in the structure of the resource
coinmunily, the model can be run for several decades, Applying various levels of fishing
pressare can reveal which target and non-larget species increase and which decrease in
abundance, considering predalor-prey inleraciions (Kiluhell ef af. 1999),

2.5 Ecosystem D.\rerﬁshing

The special vulnerabilily of largeted coral-reef resources comes from life-hislory traits of
these economically valuable species, which live in diverse communities with strong predalory
and competitive forees. Coral reef species are adapled to reproduce oflen because so few of
their progeny are likely lo survive. Therefore, they grow slowly, delay first reproduution. and
are more territorial than pelagic species. These life history traits make recovery from
overfishing very unverlain. Some coral reef ecosystems, driven by biological inleractions,
have not recovered for decades following intensive harvest, and there are no indicatious that
they will recover. In contrast, pelagic fisheries, driven by oceanographic processes, nsually
do recover. For exarnple, black-lipped pearl oystets at Pearl and Hermes Atoll in the NWHI
were over-harvested lo comumereial extinctiou in the late 1920s; according to recent surveys,
stocks have still nol revovered after 70 years. Holothuroids {sea cucumbers} wera over-
harvested in the latc 1930s in Chuuk, Easterm Caroline Islands, and recent gurveys there also
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show no recovery afler 60 years. Dalzell et af. (1996) ¢ite several other exainples from the
Pacilic Islands where pearl oyster and sea cucumber populations have lailed to recover from
over-harvesiing, even afier severzl decades ol no fishing.

Some fishing aclivitieg, such as ovetfishing, may degrade coral reef ecosysteins and
ullimately affect ecosyslem processes. For example, the removzl of herbivorous fishes can
lead Lo the overgrowth of coral by algae, evenlually desiroying some coral reel resources.
Munro (1983; 1999) has suggested thar overfishing of predatory reel species may lead lo &
decline in the natural mortality of herbivores; iu response, their biomass increases. When ihe
lierbivores are in turn overfished, zlgal production is uncoutrolled. Most of the resulung
increase in algae and sea-grass biomass then tums o detritus. However, there are few well
documenled examples of such eflects cascading through ecosystems.

Munro (1999), ciles the north coasl of Jamaica as an example of reefs alinost entirely
overgrowll by macro-aigae and where the cover of live coral is extremely low. Althongh
scientists do not fully agree, il appears (bal (his can be altnibuled to the long-lerm effects of
overfishing, The very narrow island shelf (less than one kitometer wide) was covered by
fourishing coral reefs notil 1984. Then severzl evenls combiued to change the situation.
Firsl, the herbivorous loug-spined sea urchin, Diadema antifiarun:, spread rapidiy thronghout
the Caribbean. Then the uorth coast of Jamaica look a direct hit from a major hurricane. The
reefs were pulvenzed by heevy seas and large corels were stripped of tissue. Macro-algae
colonized all these newly exposed surfaces. In the absence of sea urchins and herbivorous
fish, the macro-algae have remained dominent (Hughes 1994). Otlier paris of the Canbbean
with less heavily exploiled fish stocks also lost their urchin populations and snffered
hurricanes, bul these reefs were not massively overgrown with algae. While it cannot be
proven Llhat overfishing was lhe cause of this catastrophe, the evidence points in that
direction.

The MSFCMA requires manegers to identify the individuzal species composing a fishery
inzanagement unil and caleulate Maximum Sustainable Yieid {MSY) for cach. But on coral
reels, aithough there are thoughl to be thoneands of economically valuable species, many of
them have not beeu nemed or described by scientisis. However, bio-prospectors—the major
near-lenn users of reef resources—will try 1o find as many pharmaceulically nsefnl species as
possible, whether or uoi they have been officially described by scienlists. If 1inanagers have Lo
name each species, and estimate their MSY, it wiil be many decades belore an FMP can be
completed and these kinds of economic uses can begin. Thus, the sorl of ecosystem-level
approach espoused by EPAP is well suited to the complex mulli-species coral reef ecosysteni.

In concert with the ecosystem approach, an zlternetive overfishing definilion seems mosl
appropriale for the CRE-FMP. In contrast to the single-species approach, the ecosystem
overfishing concept considers how fishing pressure can cause clianges lo species composilion
in a mulli-species setting, ofien resulling in changes in ecosyslem funclion (DeMartimi et ai.
1999). This can be detecled by shifts in species composition or lrophic web dynamics. Using
this concept can also guard againsl single-stock recrmilment overfishing, where applicable.
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There are other reasons for adopting this approach. First, the loss of some species in the
multi-species coral reef ecosyslem—due io overfishing or other human impacts—could allow
often less valuable generalist species to predominate. As in the example cited above, these
types of changes 1o heavily fished reefs have been reporied for a iumber of ropical stocks
from various areas around the world. Second, mnlii-species syslems become more
vulnerable to environmental fluctuations as exploilation increases.
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CHAPTER 3

DESCRIPTION OF THE FISHERY AND FISHING COMMUNITIES

3.1 . Introduction

Chaprer 2 of this FMP oullined the biology and ecology of coral reefs. This chepier describes
how people use and depend on Lhose resources. The discussion is divided into two perls. The
first pari, Sections 3.2 thiough 3.3, describe various aspects of regional fisheries as they relate o
coral reef resources, The next section provides an overview of the many uses of coral reefs in the
region and identifies those uses—defined as “sectors™—thal the management measures in this
plan will directly affecl. Section 3.3 surnmarizes the available dara that can be nsed to
characterize regional fisheries, and usiug these dala briefly describes two important fisheries
sectors. Seclion 3.4 reviews the ex-vessel value ol regional fisheries under Council management
and Section 3.5 describes bycalch by coral reef fisheries with special attention to the main gear
types employed in these fishenies, The second parl of (his section, comprising Sections 3.6 and
3.7 describes fishing communilies in the region and how they depend eon coral reef resources.
This discussicn, in Section 3.6, provides a regional overview aud descriptions specific to each of
the jurisdictional areas in the Council region. Section 3.7 contains a brief statement aboul the
definition of commuuities, as reqnired by the Magnuseon-Stevens Fishery Conservation and
Managemenl Act {MSFCMA), and their dependence on coral reef resources,

3.2 Description of Coral Reef Uses

Ecosystem-based fisheries management—the principle that informs this FMP—recognizes that
fisheries and other forms ol resource harvest afTect more than jnst the targel species. Because of
ecological linkages, olher species and their habitats are affected loo, and these effecis may be felt
in other reef-relared fisheries. An ecosystem approach should also ke into account value that
accrues from nol extracting resources, such as scermic or recreational use. In the summary that
follows, current and potential uses of coral reef resources are called “seclors.” Since the Ceuncil
enly manages fisheries, and this FMP covers (he coral reef ecosystem, management measures in
this FMP only apply to the fishery sectors summarized in the [rst calegory below. (These
fisheries are defined as those that take coral reef MUS in depths between 0 and 50 fathoms.
When coral reef fisheries are discnssed in the remainder of this section this definition bounds the
resources under consideraiion.) This includes coral recfMUS caughi incidenlally by other FMP-
managed fisheries. The first two seclors, food and sport, are briefly described in the next section.
(The remaining three coral reef fishery sectors—omamentals, natural products, and '
inariculture—have not yet developed in the EEZ.} Non-fishery sectors are described elsewliere,
as indicaled i the descriptions below.
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Coral Reef Fishery Sactors

Food All commercial, subsislence, and recreational coral reefl
resource harvests generally for food production.

Sport Fishing for coral reef resources mainly motivaled by
recreation.
Omamentals Harvest of coral reef resources, including fishes,

inveriebraies, and live rock for use as ormamentals, for
home and local use and commercial trade.

Natural producrts Harvest of coral reef resources for all other purposes, such
as coral for bone grafis and production of pharmaceuticals.

Mariculturs - Ar-sea maricullure of coral reef resourees, and harvest of
coral reel resource broodstock for land-based mariculture,

Non-coral Reef Fishery Sectors

Deep-waler bortom fisheries Fisheries for finfisl, crustaceans and precions corals, in
benthic enviromnents deeper than 50 fathoms, including for
food, sport, and omamentals, as described above for coral
reef fisheries.

Pelagic fisheres Fisheries for finfish in pelagic ecosyslems, including for
food and sport. In general, the pelagic fisheries are nol
directly related Lo the coral reef ecosystem.

Non-fishery Sectors

Tounsm (non-fishing) Visitors engaging in scuba diving, snorkeling, boaling,
swimming, viewing of coral reefs, and other coral reef-
related activilies, including eco-tourism. The economic
vaiue of tourism lo dilferenl island areas is discussed in
Section 3.6, which details ﬁshery—i‘elalﬂd ecounmic and
social conditions in each of the Council’s member
jurisdiclions.

Recreation (non-fishing) Residents engaging in scuba diving, snorkeling, boaling.
swimming, viewing of coral reefs and other coral reef
related activilies. Nou-consumplive values and uses are
discussed in Section 5.11 of the Environmenlal Impaci
Statement.
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Minmg _ Extraction of fossil coral and sand from the coral reef
gcosystemn. The effects of dredging, rining and filling is
discussed in Seclion 6.4 of the FMP.

Brealowater Coral reel ecosystems funclioning 1o protect shorelines
from erosion and to provide sheller for navigation and
mooring, and other activilies. The value ol coral reef
ecosysteins functioning 1o protect shorelines from emsion
is not discussed in the FMP,

Ecological support Coral reef ecosysteins functiorang as nursery areas,
spawning areas, or olherwise in suppon of resources,
protecled species, essenria) fish habitat, fisheries, and
ecological services in other ecosysiems. Ecosystem eflects
on MUS are discuszsed in Sections 3.0 and 5.2 of the EIS.

Informalion Coral reef ecosysiems providing values associaled with
gaining and sharing inlonnation, or the nou-extractive,
“discovery'” aspecls of research and edncaltion, and the
values associated with the consequenlial developinent and
production of marine natural products.

Bicdiversily Coral reef ecosystems providing values associated with
varied genetic resources. The bicdiversity of coral reef
ecosysiems is discussed in section 3.1.2. of the EIS.

3.3  Summary of Data Describing Fisheries in the Council Ragion
3.3.1 Available Data

The ability to descnbe, assess, and manage fisheries depends on the amoual and quality of
available fisheries data. Local junsdictions in the Council Region collect much of the data used
for management. Table 3.1 mmminarizes data availabilily, which iz delailed for each area below.
The Slale of Hawail requires fishermen who sell any portion of their catels 10 hold 2 commercial
marine license and to complete and submit u monthly Division of Agualic Resources’ Fish Cuich
Report for every trip conducled dunng that peried. The licensee musl report the type of fishing
gear used {c.g., trap, diving, net), area fished, and number and/or weiglit of each species caughi.

Hawaii 15 one of the few coastal stales thal does nol require 2 marine recreutional fishing license
and associaited reporting. Therefore, obtaining estimales of the recreational catch or effort in the
coral reef fisheries is very difficult. However, there is some iuformation available on the
nearshore recreational catch from past creel surveys. Several of these surveys have shown the
recrealional carch to be the equivalent or grealer than that reported in the commervial fishertes
landing data (Friedlander 1996).
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In American Samea, the Oflshore Creel Survey administered by the Department of Marine and
Wildlife Resources {DMWR) collects fishery information from both commercial and recreational
fishermen on the number and weight of each species, method of fishing, lime fished, and area
fished. In addition, the survey includes informarion on the disposition of the catch. DMWR
applies a set of algonthms to estimate the commercial landings based on the eslimale of total
landings and catch disposition information derived from the survey. DMWR also directly
monitors the commercial fishery by collecling “trip-licket” receipts from lish sales to local fish
markels, slores, hotels, and restaurants.

In Guam, lhe Division of Aqualic and Wildlife Resources (DAWR) adininisters both the
Offshore and Inshore Creel Surveys. The surveyors interview fishermen Lo collect informalion
on the length and weighl of each species cauglt duning fishing mps, method of fishing, number
of gear used, lime fished, area fished, and weather conditions. The disposition of the calcl is
only recorded as part of the Oflshore Creel Survey; therefore, differentiating commercial and
recreational landings in the inshore fishery is almost impossible. Tolal iandings are estimated
from survey data by applying fairly complex stralum-based expansion factors, which are
celculaled by integrating date collected from participation surveys with the creel intercept and
interview dala. DAWR also collecls information on commetcial landings through a voluntary
trip licket receipl program with major fish dealers. Eslimales of lolal commercial landings are
calculated by applying expansion factors to the receipt book dala.

In ihe Coimnonwealth of the Neorthem Mariana Islands, data on commercial Jandings are
collecied by the Division of Fish and Wildlife {DFW) through the Commercial Sales Receipt or
“Trip ticket” Program, which, like Guam and American Samoa, documents locel fish seles to
commercial eslablishments. Landings, species composiiion, revenns, and the number of
fishermen or boals selling calch are estimeted from infonnation provided on the forms. The
Oflshore and Inshore Creel Surveys adrmnislered by DFW were suspended in 1996. The
information collected from surveys included the number and weight of each species caught
during commercial and recreationel fishing trips, fishing inethod used, number of gear used, area
fiched, fishing time, weather conditions and perceatage of the (otal catch that is sold. In 2000, _
ihe boat-based Q[fshore Creel Survey was reimplemented and redesigned to include charter boats
1n addition to recreatjionel and cornmercial vessels. The Council supports DEW’s efforts to
reestablish the inshore survey to collect information on coral reef fisheries.

No other recrealional fishing surveys have been conducled recently in U.S. Pacific 1o supplement
information collected by local creel survey programs. The Council fully supporis proposals by
NMFS 1o conduci such marine recreational fishing surveys. For the tiine being, the portion of the
catch reported as sold in creel surveys is considered the commerteial componenl, whereas the
unsold portion represents the recreational/subsisience component. According to the MSFCMA,
unsold fish should be classified as commercial if traded or barlered. It is not practicel or
appropriate for data collection systems in the region to make this distinction. The customary
exchange ol fish with no immediate expeclalion of return is nol regarded in Pacific Island
societies a§ a commmercial aclivily, bnt represents & fraditional use.
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This FMP will require detailed reporting in a logbook as a condition for holding a permit Lo
larvest coral reef resources in the EEZ. The Council recommends (hat 110 exception be granted
for subsistence fishermen from permilling or reporting. This revision should not greatly alfect
exclusive subsistence fishermen since they generally do not fish in federal waters. The logbook
would report types and quantilies of gear used, numbers and weights of species kept, number
released alive, number released unknown, area fished, length of trip, specific effort information
and other information required as a condition of holding (he permit. The annual report required
under the CRE-FMP would smmnarize and analyze the information collecred.

Table 3.1: Summary of data availahility for major fishing sectors in the Western Pacific Region

Commercial Recreationalisubalstanca Chartar
American Samoa Yes Yes NiA
Guam Yes Yes Yes
Hewaii Yes Limiled** Yas, neads improvement”
CHMI Yes Limied*** Yes, under improvement

* Data collected through reporting forms but no separated from commercial information

** Some recreational information available from past creel surveys

***Data only available from boat-based fishing activity,. Current survey program does not collect
information from shore based fishers.

3.12.2 Food Sector

Pooley (1993b) noted that “the dislinclion between ‘cormmercial’ and ‘recreational and
subsistence” fishing in Hawaii is a weak distinction.” The same is tme of other U.S. Pacific
Islands. The coastal fisheries of the region are dominated, at least in terms of numbers, by small-
scale pari-time fishermen who have variously inixed motivations 1o fish. They derive benefils as
both producers and consumers—that is, consumers of boih seafood and enjoyment. For example,
the category of small-boat fishermen in Hawaii termed expense fishermen by Hanilton and
Huffman (1997) sell al least part of their catch to oflset their fishing expenses, bul their expenses
still ontweigh their revenues. These fishermen are undoubledly receiving enough consumer
surplns (1.e., enjoyment) to monelary losses.

In each of the island areas il is almosl impossible w label the majority of these fishermen or
fishing vessels as cormmereial or recreational. It is inore appropriale o categonze the fish canght
as commmercial or recreational/subsisience during a particular mip. Most of the fish caught in
‘recrearional fisheries’ are not released alive, Althongh some harvesl occars in the EEZ, existing
fishenies for coral reef resources are concentraled in the nearshore waters (0-3 1niles) around
American Samoa, Guain, Hawaii and CNMI. Harvesting of inshore resources is frequently
shore-based, whereas fishing offshore reefs is smal] boal-based.

Recreationa)l fishermen lend 10 harvest a greater variery of species than do commercial fishermien,
so the diversity of the recreatioual catch ir underestimated in commercial dalabases. For
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example, the Hawaii DAR databese contained only 28 commercial taxa for Hanalei Bay, whereas
a creel survey of the area included 95 taxe, although the catches of many taxa were Irivial
{Friedlander 1996). :

Cormunercial and recreational components employ the same fishing methods, although the
recrealional fishery rypically utilizes a wider range of harvesting methods than the commercial
fishery (Friedlander 1996). Inshore gear types wilh the highest proportion of commercially sold
calch (1nore than 50%) are fish traps, crab nets, surround nels, and gill nets. Spearing and mid-
depth handline are less importam for commercial harvest (30-359% of catch sold) and casting is
almosl exclusively for recreation (less than 6% ol commercial caich) (Friedlander 1996 after
(Hamm and Lum 1992). Creel surveys show that gear types used primanly for
recreational/subsistence purposes contribule much mere Lo the lolal calch than the gear 1ypes
used for commercial purposes (Green 1997).

3.3.3 Sport Sector

Of the five regions within the Council region, American Samoa is the only area withoul a real
chaner boar fleet. Infrequently, privale vessels are used for “‘charter” (rips, bul o 1 very limirted
extent. Recenlly, in addilion to the iraditional trolling charters, a bottomfishing charter fishery
developed in Guam Lo target the deep and shallow-water emperors, proupers and snappers, as
well as wrasses, squirrel fish, triggerfish, and olher coral reef species. The size of the vessels
range from typical charter boals carrying tliree lo six anglers Lo larger parly boals accommeodating
up to 3 persons. During Lhe tourist season, boels make one to three trips per day at two 1o six
hours eacl trip. Fish are frequently released on shallow-water bottomfishing charters. DAWR
estimales |,700 charter trips in 1999 lolaling 4,000 hours boltomfishing. From an elfort of
35,000 gear-hours and a to1al catch of 13,000 |bs., the catch rale was estiinated al (.38 lbs. per
gear-hour,

Of the dozen or so charter vessels in the CNMI, several are targeting bottomfisl. DFW reports
thal shallow-waler charters generally last two liours and are conducted up Lo four limes per day
that could include occasional nighl Irips, Charters generally fish ourside the barrier reef in 80-
200 feet of waler ftom Chalan Kanoa in the south, up o areas off Nikko Hotel in the north. In
2000 there were two vessels that strictly charter for shallow-waler bottom/teel fish. With the re-
implemenlation of the oflsliore creel survey, routine sampling of the charter fleet includes
derailed inlerviews for botlomfish chariers, iucluding numerating and measuring all retained
catch,

Shallow-water bolromfish charters have also receutly begun in Hawaii, Charler vessels range
from smailer boats accommodating four to six passengers Lo larger party boats of 30 or more.
Trips are generally four liours long and conducted 1wice daily. Vessels routinely operate within
three miles of their porr. Average depth of operation is from 80 1o 200 feer. It is estimated that
less than a dozen botromfish charters operate in Hawaii.
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Caich and elfor informaiion from bottomfish charter operators are collected through the HDAR
Commercial Marine Licenses or sales reporting forms (C-3 forms). However, because
bottomfish charlering is relatively new in Hawaii, HDAR cannot tell whether reported bottomfish
landings are taken during a charler tip or commercial trip.’ Fish sold from a bottornfish charter
operation would be included on a C-3 form and probably credited toward a normal commercial
trip. The C-3 form does not require bottomfish charter operators to indicaie if the fish was raken
during a charter trip. Fish hal are released or conswmed may not be reported under the current
system. A new form may ueed lo be specifically developed to ensure caich and effort data is
collected froin the Hawan; boltoinfish charier sector. HDAR has developed and will soon
iinplement & new charter trol| report form.

Low levels of recrealional and/or subsistence fishing occur al Palmyra, Johuston, Wake, and
Midway Atolls. Sportfishing is & major attraclion at Midway for ecotourists. The no-take zone
MP As proposed for Lhe other Pacific Remole Island Areas (see Seetion 5.2.) will deter fature
lourism development at these remote localions.

Most coral reef ecosystem resowrces in the EEZ are beyond the reach of the average recreational
fisherman, Recreational fishiug is limited and generally coufined to shallow and deep-reef slope
speeies which geperally occur in slale or lerritorial walets. The U.5. EEZ slarts at the base of the
CNMI shoreline from which recrealional harvest of coral reef species occurs. However, under
this FMP, lead managemeni of these resources within three miles of shore has been given lo Lhe
local governmenis.

J.4 Ex-vessel Value of Coral Raef Rasourcas

Tables 3.2 and 3.3a-3.3f summanize the recent approximale tolal annual ex-vessel value for each
of the domestic marine fisheries of the Weslern Pacific Region’s island groups. They focus on
fisheries lor coral reef resources. Bul rough estimales of the crustacean and precious coral
fisheries {calegorized as deep-bottom), and pelagic fisheries, also appear. This allows these
fisheries to be compared Lo coral reef fisheries. It also highlights the potential follow-on effecls
of the managemenl measures in this FMP. Table 3.2 is a regional summary, while lables 3.3a-
3.3f break down Lhe information by island erea. Mouelary value is expressed in 1999 doliars.
Ex-vessel values ere the esiiinated lolal annual gross value of landings from each Lishery,
whether sold or not. The ex-vessel valnes for the spori sector represents charter [ees. The
landings value [or these fisheries are included in the [ood sector. Il should be noted thal there is
a variable, and in some cases quile high, level of uncertainty as to the accuracy of values in
Tables 3.32-3.31.

The tolal ennual ex-vesse] value of the region’s fisheries for coral reef resources in receut years
has been about $15 million, $14 million of this derived from food fisheries (mostly botomiish
and lobsiers), $1 million froin omamentals (from 0.5 million pieces) and $0.6 million from sport
fisheries (from 12,000 angler-irips). The deep bottoin fisheries (mostly bottoinfish and lobsters
harvested from greater than 50 fathoms) realized an approximale annual ex-vessel value of 34
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million annually. The value of the natural products and mariculture seclors are assumed to be
minimal, but more in-depth invesligalion might reveal otherwise.

Hawair’s share of lolal coral reef resource harvests is about 77 %, or $12 million, of which §8%
cornes from the main islands and 12% from the Northwestern Hawaiian Islands. The ex-vessel
value of Guam’s harvesled coral reef resources is about $1.6 million, the CNMI’s about $1.3
million, and American Samoa’s about $0,7 million.

Ovwerall, it 15 very roughly eslimated that 10% of the tolal ex-vessel value of harvesled coral reel
resources is laken in federal waters (or the “management zone™ ol the CNMI). The estimated
percentages of lolal ex-vessel value canght in the FMP area are 1% in American Samoa, 4% m
the CNMI, 8% in Guam, and 11% in Hawaii.
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Table 3.3a: American Samoa fisheries by area, annual valume, and ex-vessel value,

Annual Total FMP portion
% of harvest
Valume Yalug from Volume { Value
{ibs} {$1,000) FMP area Iks) ($1,000)
Coral reef area harvests:
Food
Finfish:
live ] 0 Q o 0
dead 216,000 293 2 4,000 8
Crustaceans: 7.000 26 1] 0 o
lobster
other crustaceans
Echinodarms 432,000 a7 1] 0 0
Mulluscs: 73,000 146 1] 0 0
mother-of-pear|
gther molluses
Other invertebrates 2,000 20 o 1] 0
Seaweads min min D 0 0
Sport min min 1] 1] |
Crnamentals
Fishes and other 5,000 10 4] 1] a
Hermatypic coralflive min min o 0 o
Black coral a g 0 o
Marine natural products a 4] 0 Y
Mariculture min min 4] 0 0
Total coral reef area 681 B
Deep bottom area harvests:
Food 27,000 g4 | o 1]
Sport min min Q 4] 0
Ornamentals 0 a ¥ 4] ]
Total deap bottom 64 0
Palagic fisherias:
Food 400,000 444 ] 0 )]
Spart 120 10 ] 0 1]
Total pelagic harvests 454 o
Total all fisheries 1,199 a

All volume figures are in pounds per year, except the sportfishing sectors, which are in number of angler-

trips per year, and ornamentals {except black coral), which are in number of pieces or organisms per year.

“min" means minimal.
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Table 3.3b: Northem Mariana Islands fisheries by area, annual volume and ex-vessel value.

Annual Total FMP portion
% of harvest
from
Volume Valus FMP area Volume Value
{bs) {$1,000) { Ihs) {51,000}
Coral reef:
Food
Finfish:
live a 4] 0 0
dead 448,000 1,070 5 22,000 )
Crustaceans:
lobster 4,000 18 0 0 0
other crustaceans
Echinoderms 25,000 68 0 0 0
Molluscs:
mother-of-pearl 20,000 g0 1] 0 0
other molluscs
Other invertebrates
Seaweads min min o 0 o
Sport 1,600 80 5 80 4
Ornamentals
Fishes and other inverts min min 0 0 1]
Herrnatypic corallive min rmin 0 ¢ 0
Black coral 0 0 Q 1
Marine natural products o o 0 0
Mariculture ] 4] 0 o
Total coral resf 1,297 58
Deap bottom:
Faod 50,000 186 1] 1] 0
Sport 200 30 0 0 0
Cmamentals 0 it 0 a
Total deep bottom 1896 0
Pelagic:
Food 800,000 g&0 0 & 0
Sport 0.000 800 ] 0 1]
Total pelagic 1,850 0
Total alt fisheries | | 3,343 | | |

All volume figures are in pounds per year, except the sportfishing sectors, which are in number of angler-
trips per year, and ornamentals (excepl black coral), which are In number of pieces or organisms per year

“min™ msans minimal,
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Tahle 3.3¢c; Guam fisheries by area, annual volume and ex-vessal valusa.

Annual Total FMP portion
% of harvest
from
Velume Valug FMP area Volume Value
(b} {51,000} { Ibs) {51,000}
Coral reaf;
Faod
Finfish:
live 0 H 0 0
desd 400,000 1,178 10 40,000 118
Crustaceans:
lobster 5,000 19 0 0 1]
other crustaceans
Echinoderms
Moliuscs:
mother-of-paarl 3,000 G 0 0 o
other molluscs 4,000 o 4] 0 )]
Other invertebrates 1,000 2 0 0 4]
Seawesds gome | unknown o 0 4]
Sport 10,000 306 5 310 15
Cmamentais
Fishes and other inverts 24.000 48 o 0 o
Hermzatypic coralilive min min "} 0 4]
Black coral 0 0 0 4]
Marine natural praducls 0 0 0 0
IMzriculiure 4] 1] a o
Total coral reef 1,567 133
Dezp bottom:
Food 45,000 158 0 0 o
Sport 10,000 305 0 ] o
Ornamentals 4! ] a
Tatal deep bottom 463
Petagic:
Food G60,000 B58 a ] 0
Sport 21,000 1,238 1] )] 0
Total pelagic 2,096 4]
Total all fisheries | [ a127 | | | 133

All voliume figures are in pounds per year, except the sportfishing sectors, which are in number of angler-
trips per year, and omarmeantals {except black coral), which are in number of pieces or organisms per year.

“min” means minimal.
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Table 3.3d: Main Hawallan Islands flsheries by area, annual valume and ex-vessel value.

Annual Total FMP portlon
% of harvest
from
Volume Value FMP area Volume Value
{Ibs) {$1,G00 { Ibs) {$1.000
Coral reaf:
Food 1,004 800 9,381 340,001 1,078
Finfish:
live:
vead 443,800 7.571 10 432,000 a0
Crustaceans:
lobster 10,000 128 ¥ 0 a
other crustageans 100,000 417 41 41,000 173
Echinoderms 1,000 1 3 2 0
Maolluscs:
mother-of-pear
other molluses 369,000 825 16 60,000 150
Other invertebrates
Seawseds 81,000 339 1 1 3
Sport 500 71 10 50 7
Ornamentals
Fizhes and other 430,000 937 0 0 0
Hematypic corallive min min 0 o 0
Black coral 3,000 66 0 0 0
Marine natural products unknown | unknown unknown unknown | unknown
Mariculture unknown | unknown g 0 0
Totat coral resef 10,465 1,082
Deep bottom:
Food 413,000 1,455 0 0 o
Sport 5,000 707 0 0 0
Ormamantals 0 V] ) 0
Total deep bottom 2,162 0
Pelagic:
Food 22,000,00 48,200 - 0 0 0
Sport 95,000 14,000 0 0 1]
Total pelagic 62,200 _ 0
Total all fisheries 74,827 1,082

All volume figures are in pounds per year, except the sportfishing sectors, which are in number of angler-
Irips per year, and crnamentals (except black coral), which are in number of piecas or organismes per year.
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Table 3.3e: Northwestern Hawaiian Istands fisherles by area, volume and ex-vessel value.

Annuval Total FMP portion
% of harvest
from
Volume Value FMP area Volume Value
{Ihs] {$1,000) { Ibs) {$1,000}
Food
Finfish:
live ] 0 0 0
dead 16,000 14 82 16,000 11
Crustaceans:
lobster 246,000 1,280 0 0 ¥
other crustaceans min 1 51 min min
Echinpderms 0 0 0 a
Moluscs:
mather-of-pearl
other molluscs a 0 0 0
Other invertebrates a 0 0 0
Seawsads a 0 0 0
Sport 375 159 100 375 159
Ornamentals
Figshes and other invers a g i 0
Hermatypic coralilive rock 0 o a 0
Black coral 0 0 o 0
Maring natural products 0 o 0 0
tariculture ] a 0 o
Total coral reof 1,454 171
Deap bottom:
Food 374,000 1,161 0 0 o
Sport min min 0 0 o
Cmamentais 1] Q 0 0
Total desp bottom 1,161 0
Palagic:
Food 4,000,00 8,764 0 0 0
Sport avs 159 D 0 0
Total pelagic 8,923 0
Total all fisheries | 11,538 | | | 171

All voluma figures are in pounds per year, except the sportfishing sectors, which are in numbsr of angler-
frips per year, and ornamentals {except black coral), which are in number of pistes or organiams per yesar.

“min® means minimal.
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Tabie 3.3f: Other Islands fisheries by area, annual volume and ex-vessal value.

Annuai Total FMP portion
% of harvest
from
Volume Value FMP area Volume Valus
{ths) {%1,000) { ths) {%1,000]
Coral reef:
Fand
Finfish:
live a 0 ) 0
dead 10,000 20 100 10,000 20
Crustaceans:
lobster 200 1 a 0 0
other crustaceans 200 min 100 200 rmin
Echinoderms 0 )] 0 o
Malluscs:
mother-of-paarl
ather moliuscs 100 min 100 100 min
Other invertebratos 4] a 0 0
Seawesds ] ¥ 1] 0
Sport o 0 o 0
Ornamentals
Fishes and other inverts min min 100 rmin min
Hermatypic coralfiive rock min min 100 rmin min
Black coral 1] 0 o 0
Marine natural products 0 0 a )}
Mariculture 0 0 0 0
Tatal coral reef 22 21
Deep bottom:
Food min min 0 0 0
Sport 4] 0 Q o
Omamentals g 4] 0 0
Total deep bottom 1] 0
Pelaglc:
Food 5,000 10 0 0 1]
Sport 0 0 o 0
Total pelagic 10 0
Total all fisharles | | 32 | | | 21

All volume figures are in pounds per year, except the sportfishing sectors, which are in number of angler-
trips per year, and ornamentals (except black caral), which are in number of pieces or groanisms per year

“min" means minimal.
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3.5 Description of Flshing Gear Used and Associated Bycatch
3.5.1 Existlng Bycatch Management Measures

Although the Counuil’s existiug FMPs do not specifically address coral reef fishenes, there are
aspecls of these plans and their manendmenis that may have an influence on coral reef fichery
bycalch and on the potential for reporiing bycaich. Measures in the Council’s Bottemfish,
Crustaceans, end Pelagic FMPs are summarized below.

The Bollomlish FMP prohibits cerlain destructive fishing techniques—inclnding explosives,
poisons, lrawl nets, end bollom-set gillnets—all of which have the capacily to generate high
levels of bycatch, especially the use of Lrawl neis. Bottemfishing, end henue the volmne of
resulling bycalch, is regulated by the Bottomfish FMP. The permit and reporling system [lor
bottomfish fisheries in the NWHI allows Lhe reporting of catch and discards.

The Crustaceans FMP, adopted in 1983, included a minimuin size limil for spiny lobster in the
NWHI trap fishery, A minimum size for slipper lobsters was implemented later under
Amendment 5. The amendmeni banned (he taking of egg-bearing females and established a
mandalory logbock program. Byeatch from the NWHI fishery initially included regulalory
discards of undersized or egg-bearing (emales, while the logbook program provided & means 1o
monitor the bycalch of largel species. Amendment 9 to the FMP implemented a retain-all
[ishery, thus miviinizing the volume of undersized or egg-beariug female discards. Some
discarding was believed to lake place through high-grading. but subsequent cbserver revords
from the fishery showed that this was minimal. Potentzally, a large range of coral reel fishes and
inveriebraies can be taken in lobsler traps, bul Lhe use ol escapement panels in these Lraps
minimizes the relention of other non-target species. A limiled entry program implemented
through Amendmeut 7 1o the FMP, and a more recently established annual harvest guideline for
the NWHI fishery, limil total catch volume and therefore the associated bycatch.

Fishing activily targeting highly migratory species rarely interacts with reel lishes. However,
some of the provisions of the Pelagics FMP and amendments have tangentially inlluenced
potenlial bycatch from coral reefs. Curreutly, the FMP managemenl unii contains four shark
lamilies—Alopiidee, Lamnidae, Sphymidac, and Carcharhinidae—which include many iushore
shark specias found on and arcund coral reefs. The FMP contains & ban on the use of drifi
gillnets, which can take large nwmbers of sharks. Some of the species caught by drift
gillnels—such as liger sharks, Galapagos sharks, and harmnerheads—are commeonly found on
end around coral reefs. The FMP also esiablished a 50 nm longline closed area around the
N'WHI and & 50-75 om ¢losed eree around the MHI, which also reduce Lhe likelihood that
longliners will catuh sharks common 1o nearshore areas and voral reefs. Lastly, one of the
measures in Amendment 9 to the FMP, although pending implementation, would ban bottom set
longline fishing in federal waters whiuh in the past has targered coastal shark species. Many of
these species are also part of the CRE-FMP management unil. Ameudment 2 of the FMP
implemented a logbock program, which includes 8 provision to revord catch and discards,
including shark species.
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As parl of CRE-FMP implementation, it is recommended that the Pelagics FMP be amended so
that nme coastal shark species—-currently classified as Pelagic MUS because of Lheir
membership i the four shark families identified in that FMP—be reclassitied coral reef
ecogystem MUS, managed under this FMP. As coral reel ecosystem MUS they should be
identified by species.

3.5.2 Coral Reef Fisheries Bycatch

All gears used lo calch coral reef species are essenlially artisanal in natre. Calch rates are
miuimal, usually only e few pounds per man-hour or other unit of effor. Large carches Lhus
depend on fishing methods employing a lot of people, such as driven-in-nel fishing or group
spear fishing. Because of Lhe characterislics of gear and methods, in most cases coral reef fishing
generates very little bycatch. Bycatch is further reduced because ehnosl all reef fish taken are
caten. For more detailed iufonnation consull Appendix A, which catalogs fishing gears and their
impact ou essential fish habitat.

In the Pacific Islands, discards, where they occur, are nsually due to cultural or practical reasons.
In seme cultures customary taboos may slill adhere. For example, people mey avoid nearsliore
copraphageous scavengers, such as surf perches (Theraponidae) for this reason. Taboos may elso
stem from the associalion between a species and gender, as 15 Lhe case with moorish idols
{Zanclidae).

Reel fish prelerenee is also strongly mfluenced by urbanization: many city dwellers eat a
narrower range of reef fish than their brethren in (raditional villages on the same island or of'the
same cuiture. For example, in Guam toggerfish, bullerflyfish, angelfish, and damselfish are
typically rejected because Lthey are considered (oo boney and lacking sufficient meat, while in
rural areas in Micronesia these species are readily consumed. Some reef fish in Hawaii state
walers are alse subject 1o minimumn size and weight restrictions for sale or for caplure by
spearfishing. These include species of parrolfish, goatfish, jacks, surgeonfish, mullel, milkfisl,
and thread fins.

In other cases, ish may be avoided due to toxicity. Puifers, toad fish, and porcupine fish
(Tetrandontidae, Diodontlidae) carry ichthyotoxins, while ichthyosarcotoxicily due to ciguatoxins
and related toxins ¢ause people (o eveid & wide range of species, including the snapper Luijarnus
bohar, surgeon lish Crenochaetus spp., moray eels (Mumenidae), groupers (Serranidas),
amberjeck (Sericla dumerilli), and baracuda (Sphyraenidae). Trianni (pers. comm.) suggesls
that in the Mariana [slands, the red snapper Lutifamis bokar, groupers of the genus Variofa and
Cephalopholis, jacks, and large barracude are avoided due o cigualera. Mnrf:. or less the same
species are avoided for the same reason in Amencan Samoa.

People in he Weslemn Pacific Region consume a wide range of invertebrales. Titcomb (1972)
catalogs an extensive list of inveriebrales used by Nalive Hawaiians, including many types of
crustacgans, sea cucumbers, sea urchins sponges, corals, and various manne woons. In the
Samoan Islands, the annual appearance of the gonadal stage of the marine polychaete worm, or
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palolo, 1s eagerly anticipated becanse il is regarded as a delicacy (llano and Buckley 1988).

Some traditionally-consumed marine invertebrates may be avoided by some people in the
Weslemn Pacific, particularly as dietary habits become more Westemized. Also, some religions,
like the Seventh Day Adventist faith, follow dietary rules similar to the kosher dietary restrictious
and avoid pork and shellfish. Inadverient caiches of shelltish would likely be discarded by
Adventists and mey be included as bycaich.

Three fishing gears predominate ju Pacific Island coral reels and lagoons: hook-and-line or
handline, spearguns and gilluets. The bycatch characteristics ol each ol these gear types is
summarized below,

Hook-and-Line Calches

Hook-and-liue calches generally largel carnivorous species of fish, although herbivores can be
enliced to lake baited hooks. Catch and seleclivity of hook-and-line gear is a function of hook
size, bail used, and the depth fished. Hook size and bail can select for size, with larger hooks and
harder beits tendiug to calch larger fish. Similarly, fish size rends to increase with depth on the
reel slope, although species diversity lends to decrease. Fishermen 1nay use coinbinations of
these factors lo sharpen the [ocus of their fishing, particularly targeting bottomfish on the deep
reef slope.

The ambegack Seriofa dumerilii, frequently a part of deep-slope bottomtish catches in the
NWHI, are discarded because they are thoughl to carry worms and the ciguetera toxin which
makes markeling ihis species dilficull. This is reinforced by the selectivily of fish by the fish
aucticn al Houolulu which do not accepl these fish. However, small amount of amberjack may
be retained for use as bait i crab pots. The other major discard in this fishery is the thick-lipped
irevally or butaguchi (Pseudocaranx dentex), which has a fairly short shelf life and commands a
low price in local markets. Therefore, it is ofien discarded in the early days of a Irip to avoid
losiug room for more valuable fishes, but are retained in the later days to fill fish holds if
NECessary.

Spearfishing

Underwater fishing with spearguns—=ither with scuba or snorkels—is extremely seleclive, since
the act of capture involves a deliberale choice of largel. Bycalch is likely restricled to speared
fish thal escape wilh mmor wounds. Spearfishing tends lo select by size, with a bias rowards
larger size fish and larger sizes of a given species (Dalzell 1996). Calch composition may also be
dilferent between day and might when differenl groups of fish are aciive or sedentary. Nighl
divers can take advantage of lhe sleeping habils of some parrotfish (o cluster {n “dormilories™ on
lhe recf and therefore be especially vulnerable lo spearing.

Hawagiian spearfish catclies are dominated by parrotfish, sargeonfish, octopus, and squirrelfish.
In areas with preater reef fish diversily, such as Guam, spearfish catches are sl maly
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dominaled by surgeoufish, and parroifish. Other common families—such as rabbitfish,
emperors, snappers, and jacks—also contribule 1o calches.

Fish Traps

Fish trapping for finfish is not widely practiced in the Western Pacific Region, and is only
conducted with any frequency in Hawail, Traps, like nets, take a large random assortmenl of
different species Lhat probably rellecis the proportions of difierent species groups on coral reefs.
Surgeoufish dominale calches in Hawaii, making up 31%: of commercial landings, and are
comparable to reef fish calcles in traps elsewhere in the Pacific (Dalzell 1996).

The main commercial trap fishery on Hawaii’s coral reefs is in NWHI It targels spiny lobsler
and slipper lobster, rather than reef fish. The forlunes of this fishery have waxed and waned over
two decades, with catches in excess of 2 million lobsters annually in the 1980°s, bul with much
more modest calches of between 100,000 and 300,000 lobsters in the late 1590's. The lobster
traps also catch a wide range of other coral reef species, mainly reef fisl and reef crustaceans. In
the initial years of the fishery, many oclopus were also caught and kept, bul oclopus cawches
dropped ofl 10 negligible amounis by the 1 99)'s becanse of the nse of escape vents. The lobsler
traps are two-piece plaslic halves joined with pins (hat dissolve iu seawaler, preventing ghosl-
fishing by lost traps. They also have a series of small holes in the trap walls 1o allow undersized
lobster and other small bycalch species to escape. Polovina (1993) reports Lhat an estimated
2,000 traps are lost annually in the NWHI. Parrish and Kazama (1992) found that while lobsters
may enter these traps, they were also able to exil and there were no observed mortalilies
assoclaled with ghost fishing. Tlhese researclers conclnded thal lobsiers ntilized the traps as
shelter.

Selection effects in traps are a fniction of the soak lime, mesh size, materials used to construcl
the traps, Lrap design, and the depth and position of the set. Traps set in relatively shallow waler
with little or no bait will generally maximize calches within 4-5 days. Traps baited with hsh
such as kv (skipjack tuna) or sardines and sel on deep reef slopes may catch sizeable gnantilies
of fish in a matter of hours rather than days, but (he composilion is very different, rellecling the
generally large highly mobile carnivore complex of the deep reef slope. Lost traps may become a
problem through ghost fishing, although evenally ingress and egress from the iraps reaches an
equilibrium, Aswilh the lobster traps, seawater-degradable pins or penels cen be built into traps
so that they lose their abilily 1o hold fish.

MNels

In Hawaii, gillners mostly calch the bigeye scad or gkufe. Other dominant species include
surgeonfish, snappers, goatfish, and ruddetfish, Goatfish, surgeonfish, parrotfish, and siganids
are dominant featnres of gillnet catches in Gnami. Tliere are differences between night and day
gillnet calches, with some noclumally aclive species such as slipmouths composing part of night
gillnet sets,

Finel Coral Reel Ecosystem FMP ir October 2001



For smootl fusifonn—or cigar-shaped—fish, gillnets rend 1o select 2 nonnally distribuled size
range, with the lower and upper size limits dependant on mesh size. Spmy fishes may be very
vulnerable Lo gillnet calches, regardless of mesh size, because of tangling. Seasonalily can also
inflnence gillnet calches. Fish become more vulnerable during spawning season because gonad
development increases their girth and spawning changes behavior (Ehrhardr and Die 1988). The
selection effects of gillnets are further complicated by the type of material used, the hanging ratio
or measure of meshes per unil of length, the way the net 15 deployed on a reef, the lime of day sel,
and length of soak. If gillnels are not checked regularly, bycatch may increase. Entangled fish
build up in the ner; if they are nol removed, they are either preyed on or rot and become
unsaleable.

Seine nels are actively deployed around sehools of fish, as opposed to gillneis, which—like fish
lraps—are a passive gear. Beach seines, as the name implies, are set in an arc from the beach.
Both wings are drawii together on the beach and hauled o concentrate the fish in the head of the
nel, from where they can be buckeled ashore. Setne nels can also be used for drive-in-net, or
murc-ami, fishing. A barrier net is sel in the lagoon or on a reef, and fish are driven with scare
lines into the apex of the uel, which is then closed to catch the fish. The amount of bycarch from
this lype of fishing depends on whether people are largely urbanized and used Lo ealing a narmow
range of reef fish, or whelher they mainly rely on fishing for subsistence and eat a broader range
of fisb.

Surround seines can also be set on open schools in a lagoon in the same meanner as a beach seine.
This ishing method is employed in Hawaii Lo calch schoels of big-eye scad or akule, which are
located by spotling from light aircrafi. This method of fishing is extremely seleclive, bycatch
resuits when not ell the captured school is kept and excesa fish will be released. In such cases the
release of fisl is commendable since they are nol wasted as dead bycatcli.

Lastly, cast or throw nets are also common in parts of the Pacific, where lishennen want lo make
modesi catches, usnally of small nearshore schooling reefl species. These catches are laken
mainly for subsistence, and Gshennen will select and stalk on foot schools of fish such as
surgeonfish, herrings, rabbitfisl, and mulleis in the hope of obtaining a catch (Dalzell et af.
1996). As with spearfishing, there is a high degree of seleclivity in the target catch, so bycaich is
negligible.

3.5.3 Bycatch Reduction

It is [mportant to understand thal virtually all coral reef fisheries production in the weslern
_Pacific comes from state walers and not [rom waters under federsl control. Consequently, il
mighl be argned that there is no bycaich problem for coral reel fisheries under federal control.
However, under the MSFCMA there is no minimum acceptable threshold for bycatch. Whalever
the bycaich, the Council must try to reduce it, where practicable. However, nsing the simple
gears deployed on coral reefs in a way that calches only the targel species is dilficult, il not
impossible. Specialized gears, such as kites and spider-web lures that calch garfish, are used in
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the Pacific Islands, but many of the other umversally employed gears will invariably lake species
thal people generally refuse lo eal.

Incentives Lo reduce bycatch are limited. People will not eal suspected cignatoxic fish and may
regard any attempts to subvert taboos on olher specier as culturally insensitive. Coral reef
fisheries are composed of inany fishermen and small vessels without observer programs. This
makes il difTicult to enforce regulations mandating a *1ake-all fishery™ 1o eliminate bycatch.
Further, where fish are suspected of being ciguatoxic, prudence dictates that catches should
coulinue Lo be discarded. Ciguatera lest kits exist, but these are relalively expensive and are
designed for amateur fishermen who want Lo test individual fish. It is not a test that can be
applied wholesale on a cost-effeclive basis lo even a modest commercial reef fish catch.

It probably makes Lhe most sense to focus regulations and incentives on (hose gears thal usuvally
produce the most bycaich, especially on passive geurs, such as traps and gillnets. Fish traps may
be regulated by varying mesh size to exclude undersize fish and non-targer species, or requiring
escape vents for the same purpose. As mentioned earlier, some kind of degradable panel or
faslening can be einployed to open traps after a given amounl of lime, thus minimizing ghost-
fishing by lost traps. The nuinber of traps that a person is allowed to sel could also be liinited.
Specifying the maximum soak time could also reduce the number of fish unnecessanly lost or
killed due 10 2 long set lime. By the same token, not only could gillnet mesh size be regulated,
bul also the lengih of the net and ihe duration of soak lime.

Educalion campaigns might be run (o alert fishermen to the bycarch issue and encourage them to
avold damaging fish that must be relurned to the sea. Where fish have suffered as a result of
raising them from depth, fishermen may be convinced to return fish by first deflating distended
swiin bladders. Similarly, greaier care and atrention lo releasmg fish from the common gears
1nay minimize release mortality. Circle hooks, for example, because they hook in the mouth
nsiead of the stoinach or gills, could effectively reduce bycatch mortality of discarded handline-
caughl fish, Trap-caught reef fishes can also be refumned to the sea in good condition, if handled
appropriately, with gloves, and rapidly removed from iraps with. minimal trauma.

It is difficult, however, to conceive of ways in which speared fish can be safely released withoul
traume, although release has been successful in some reef fish tagging experiments. But the
selection by fishermen of fish to spear should 1ninimize inost spearfishing bycalch. It is more
difficult (o release fish from gillnets and other seines in good condision if fish are gilled or
langled. Aside from the measures outlined ahove, there is very little direct regulatory action (hat
will ininimize bycarch. Instead, making fishermen more aware of the need lo minimize discurd
volume and mortality might be more elfective. Fortunately, traditional Pacific Island socielies
usually ebide by this ethic already.
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3.5.4 Reef Fish Bycatch Data

The WPacFIN program has recently begun to collect dala on bycaich in American Samoa, Guam
and the CNMI as part of the rouline creel surveys carried oul by local agencies. Members agreed
at recent Council Plan Team meetings (hat the most crilical and plausible information o colleci
on bycnich during creel surreys was the species naine, the number of fish discarded, and whether
lhey were discarded elive or dead/injured. The overall coverage rates of these surveys end the
experience of the personnel involved is sulficient to achieve good estimales of bycatch species
and bycalch rates in most fishenes. Voluntary observer programs are also being discussed lo
obtain more reliable estimales [Tom certain sectors, such as the charter bottomfish fishery.

I Hawaii, the main commercial catch database does not, {n general, contain discard data, except
for the NWHI botiomfish caich. This fishery has also been monilored in the past by observers.
However, creel surveys—nitially focused on shoreline calehes on the Big [sland of Hawaii—are
being expanded to Mani and will 2lso include boal landings. The surveys will include questions
on discards in commeon with these in the CNMI and the terrilories, and there are plans lo seek
funding lo expand the surveys o all the MHI archipelago.

3.6  Description of Island Areas in the Council Region: Economy, Fishing
Communities, and Use of Reef Resources

This section describes fishery-related economic and cultural characteristics of each of the five
jnrisdictions in Council region. Section 3.6.1 provides a regional overview, describing the nature
of conlemporary island communilies, how they depend on coral reef resources, and how Lhey
used these resources in the past and continue nsing them loday. Section 3.6.2 generally repenis
lhis format for each of the five jurisdictions in the Council Region: American Samoa, the CNMI,
Guam, Hawaii, and the PRIAs.

The whole of Section 3.6, then, concems the socio-culturel espects of the fishery, which includes
shared technology, custonis, terminology, attitudes, and values, Fishermen may be Lhe most
direct beneficiaries of the fishing lifestyle, but the broader social coniex! also needs to be
considered. Those who participate in the markeling or consumption of fish, or in the provision of
fishing supplies, may also share in the fishing culiure. An integral pad of this web of inleraclions
15 the broad network of inlerpersonal social and economic relations through which the enltucal
altributes of a fishery are (ransmitted and perpelvated. The relations that originate from a shared
dependence on fishing and fishing-relaled aclivities (o meel economic and social needs can have
far-reaching elfecis in the daily lives of thoss involved.

Island cultures are maintained by systems of inlerdependence and social reciprocity, inciuding
sharing of scafood gathered by fishing. Beyond their dielary importance, fish have value for
exchange and gifi-giving that promoles social harmony, communily cohesion, and cultural
identity. Vurious types of sealood served on holidays or during celebrations may become imbued
wilh specific symbolic meanings.
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Finally, the socio-cultura) coniexl of fishing may include the contribution fishing makes to the
cultural identity and continuity of the broader community or region. As a result of this
contribnlion, the aclivity of fishing inay have existence valne for soine meinbers of the general
poblic. Individueals who do not fish themselves, and are never likely to, may derive salislacliou
and enjoyment from knowiug that this activity conlinnes Lo exist. They may valne the knowledge
that the traditions, cnsloms and life ways of fishing are being preserved (URS Corp. in press}.

3.6.1 Regional Overview
Isiand Communities in the U.S. Pecific
The Conlemporary Socio-economic Conlext

The social and economic histories of the popnlated U.S. Pacific Islands dilfer considerably from
that of the conlineutal US. The Samoan, Hawaiian, and Meriana Islands were originally setiled
in ancignt times by scafaring peoples. In 1nosl areas, the dearth of terrestrial resources led to
great dependence on fishing for food security. This dependence shaped the social organization,
cultural values and spirilual beliefs of the indigenous populations.

The era of European discovery brought the island cultures in direct conflict with westem
traditions of proprietorship. Repealed coniact with weslern culture eroded the stability of the
social structures and subsislence economies crealed by indigenous people. The beginning of the
twenlieth cenlury broughlt American adininistrators to the Pacific aud acceleraled the process of
westermizalion.

‘World War II cansed dramalic changes in all of the populated U.S. Pecific Islaud groups. 1t also
ceused an influx of Caucasians into Hawaii, New harbors, airports, and other infrasiructure tied
lhe islands closer to the U.S. mainstream. This increased the impons of goods, and exposure to
* American laws, educalion, media, and technology. The islands inoved rapidly away frem
subsistence and loward cash economies.
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Table 3.4b: Statute mile distances betwaen population centers In the Region,
and to Washington, D.C.

Garapan, Pago Pago, Honoluly, Washington,
CHMI American Samoa Hawaii D.C.
Agana, Guam 136 3,598 3812 7.306
Garapan, CNMI 3,604 3707 7,802
Pago Pago, 2,558 7.028
American Samoa
Honolulu, Hawait 4,835

With: the exceplion of American Smnoa—and small enclaves in Guam, Hawaiz, and the
CNMI—1he conternporary descendanis of indigenons Pacific [slanders are dispersed as part of
cosmopolitan populations. Island societies have become pluralistic, and many aspects of their
econonues and cultures have evolved in modem limes. Yet, the vast majority of contermporary
island inliabitanis conrtinue to depend on coral reef resources for consumplive and non-
consumplive uses. Most are consumers of seafood and many are al least pari-lime fishennen. In
addition to providing food and recreation, the harvest of coral reef resources is also important as
a means of preserving and perpetualing indigenous enltural idenlities and values. Table 3.4a-b
provide general socic-economic and geographic data for the four populated jurisdictions in the
{Council Region.

Fishing Communities in the U.S. Pacific

The U.S. Pacific tslands vary significantly in land area, population levels, and the size of their
associated EEZs. They have had significantly different courses of political development and
historical relaiionships with the U.S., but they share a common economic and social dependence
on merine fisheries, especially coral reef resources, This dependence iraces back thousands of
years, when the islands were first settled by sea-faring peoples. Their dependence on fishing for
food secunty sheped ILhe social organization, cultural values and spirituzal beliefs of the
indigenous cultures. Contemiporary island societies are pluralistic in population and culture and
few people depend solely on fish catches for protein.

Contemporary communilies resull from webs of social interaction that people creale by taking
advantage of shared cultural nnderstanding and ideutity. Fishing communilies in the U.S. Pacific
Islands are based on shared participalion in fishing-related activilies thal occur over larger
geographical scales than single villages or lowns. At least one-third of the resident population of
(he U.S. Pacific Islands perlicipales in some level of fishing, and all towns and villages include
some proportion of regidents who are part-time fishennen. Fishermen [rom one town travel to
other parts of the island and between islands to visil family and friends. Fishing is one of the
most common shared activities at such gatherings. Fishermen frequently trailer amall boats from
one side of an island lo the other to take advantage of seasonal fish avaijlabilily and wealher
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conditions. Fishing ccoperalives in the U.S. Pacific Islands have island-wide memberships and
seatbod markels are supplied by widespread on-and ofl-island harveslers.

Communily Participation in Coral Reef Fisheres

Conlemporary participalion in coral reel [isheries in the U.S. Pacific Islands has grown oul of
anclent radilions. Near Lhe more popnlated islands, however, the impacts of fishing have been
magnified by population growth and the introduction of modem, manulactured gear {e.g.,
monochlement nets, aa.:ubh].

Coral reef products thar enler commercial markels typically undergo very litile processing and
the chain of sale is very short, from harvesters 1o relailers Lo conswners. There are no known
perlicipants whose primary business is processing coral reef products. Wholesalers of coml reef
producie are also rare. The predominant use of coral rcel resources is for subsistence, where the
product moves dirscily from harvester Lo conswner, often within the same family or viliage.

The harves! and consumption of coral reef resources has beeu a parl of (he way of life since Lhe
islands were first seftled several thousand years ago. Pacific Islanders of old were considered
maslers in their knowledge of figh, their habits, and the means of capluring them. Through oral
tradition, one gemeration laughi the next about the dynamics of inshore marine rescurces and
passed on the skills needed to harvest them. Based on their familiarity with specific places and
through trial end error, the Pacific Islanders were able to devise social conlrols e fosler, in
inodem letminology, “sustainable use” of marine resources in localized areas. Periods of scarcity
broughi aboul an early awareness that marine resources were limited. This reinforesd a shared
social obligation to exercise self-resirajnt in resource exploitation. Irtesponsible resouree nse
was tanlamount Lo denying future generations their bidthright and means of survival. Virtually
every method utilized in modern fisheries inanageinent was in use in the Pacific Islands centuries
ago. Many of the ancient fishing techniques survived into the twentieth century, but today Lhess
traditional management ineasures are rarely applied in the U.S. Pacific Islands.

The methods and paiterns of coral reel fisheries that have evolved over the years in the U.S.
Pacific Islands grew out of these (raditions. Fishing for pelagic fish in offshore walets is
consirained by the need for seaworthy vessels, distance to fishing grouuds and weather. n
conirast, nearshore coral reef resources can be harvesied wilh low capital outlay, and less l1me
and risk. Relative o other fisheries resources in thel.S Pacific Islands, coral reels are more
accessible and are used by a larger and more diverse population of fishermen, which employs a
wider variety of gear. Table 3.5 lists a broad specirum of coral reef taxa, which are harvesled for
MALY PUrposes.
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Table 3.5: Coral reef taxa harvested by Indigenous and contemporary fishermen In the U.5. Pacific

islands.
Harvested by:
Taxa indigenous People C‘;T;ﬁr:rﬁ:::rf

Acanthuridae {Surgeonfish) F,.C,M,{1) F, A
Algae (Seaweeds) GFEMB F. A
Annelid {Seaworms) M B, A
Antipathes spp. (Biack coral) M A,
Apogonidae {Cardinal fishes) F F,A
Architeconicidae (Sundial shells, Sea hares) F.C LA,
Aulostomidae (Trumpetfish) F A
Balistidae {Triggerfish) F A
Blsnnidae (Hlennics) B B, A
Carangidae {Jacks, Trevally) F F,A
Carcharhinidae (Sharks) F.C.{1) F, M, (1)
Cassididae (Helmet Shell} F, T F, A
Chaetodontidas (Butlerflyfish) A
Cheloniidas (Sea lurlles) FMT F, A

Cirrhilidae (Hawkfish) F A
Clupeidae {Herrings) B
Cnidara {Sea anemones) F A
Conidae (Cone shells) F AT A
Crustacea (Crabs, shrimps, labsters) B,F,M B,F. A
C}rpraeida;a {Comries) F.aT.M T
{1} Skins of some species used for drums
A. Aguaria or ormamental uses B. Used lor bail
C. Ceremonial Uses F. Uessd for Food
M. Medicinal Uses T. Tool Uses
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Tahla 3.5 {cont.}

Harvestad by:
Contemporary
Taxa Indiganous People Flshermen
Dasyatididae,
Myliobatidze, F, A
Mobuiidas [Rays)
Decapterus/Selar spp (Scads) B, F B, F
Echinoderms {Sea cucmbers,eea Urchins) B, FT, F, A
Engrautidae (Anchovies)
Fasciolariidas {Spindleshell) T P
Fistularidae (Cometfish) A
Gobiidae {Sobias) B,F,C B, A
Holocantridae (Soldierfish) F F
Kuhliidae {Flaglail) C,F F
Kyphosidae {Rudderfish) F, M, F
Labridae (Wrasses) F,C F
Lethrinidae {Emperor fish) F F
Littarinidae {Kukae kolea) F
Lutjanidas {Snappers) F F
Melampidae (Ca) F
Moringidae
Muraenidae
Chicpsidae
{1} Skins of some species used for drums
A Aguaria or ornamental uses B. Us=d ior bajl
C. Ceremgnial Uses F. Used for Food
M. Medicinal Uses T. Tocl Uses
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Tahle 3.5 {cont.]

Harvested by
Contemporary
Taxa Indiganous Flsherman Flshermen
Congridae, .
Ophichthidae (Eels) F FAB
Muliidas (Goatlishes) F F
Meritidae (Shails) F.AT F, A
Cotopodidae (Octopus) F F
Patellids (Opihi) F.M,C,T F
Folynemidae (Threadfing F F
Pomacsanthidae spp (Angellish) LA,
Pomacsniridae spp (dameeifish) A
Priacanthidae {Digeye) F F
Pteridae (Oyealers} F. T F. A
Scaridae [Parrotfish} F F
Scorpaenidaa (Scorpion fishes) F F. A
Semranidae {Grouper, Sea bass) F F, A
Biganidae {Rabbitfish) F F
Sphyraenidas {Barracuda) F F
Terabridae {Auger shells)
Verenidas {Clams) F. T
Zanclidae {Moorigh |del) A
Zocanthids (Sofi Corals) M A
{1) Skins of some species used for drums
A. Aquaria ot ornamental uses B. Used lor bait
C. Ceremonial Uses F. Used for Food
M. Medicinal Uses T. Tool Uses
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Historical and Contemporary Coral Reef Uses

Coral reef resources sustained indigenous populations iu the T.S. Pacific Islands for hundreds 1o
thousands of years before Ewropean contact. More recently, coral reef resources have been
harvested for recreational and commercial purposes as well. Reef species have been harvested
for food, the aguarium trade, consiruction materials, curios, jewelry, pharmaceulicals and
traditional medicines.

In modern times, some reefs have been degraded by a range of human activilies. Comprelensive
lists of liuman threais o coral reefs in the U.S. Pacific Islands are provided by Maragos et al.
(19596), Birkeland (1997b), Gngg (1997), Jokiel er af. (1999), and Clark and Gulko {1999}, In
general, reefs closest (o larman populatiou centers are more heavily used and are in worse
condilion than those iu remole locations {Green 1997). Table 3.6 summarize corel reef use in Lhe
various jurisdictions in the Council region.

Table 3.6: Summary of coral reef resource use levels in nsarshore areas (0-3 nml from shore} and
offshore areas (3-200 nmi from shore} in sub-areas of the U.5. Pacific Islands {modified from
Green, 1997).

Localion 0-3 nml 2-200 nml

American Samoa Nil-Moderale Nil-Light
CNMI Nil-Heavy Nil-Heawvy
Guam Light-Heavwvy Mi-Haavy
Hawall

Main Hawaiian |slands Lighl-Heavy Mil-Heawvy

Morthweslern Heweilan lalanda Mosty Nil Nil-Moderate
Ramote Islands Nil-Light Mosly Nil
Qverall Nil-Heavy Nil-Moderate

3.8.2 Island Area Descriptions

American Samoa
Socio-economic Overview

American Sainoa is an nnjncorporated lerritory of the U.S. comprising seven islands with a total
land area of only 77 square miles. Because most of the islands are mountainous, there is very
little area snitable for e agriculture. The Territory™s population is about 60,000, and is growing
rapidly, with a doubliug tirae of only 20 years (Craig et al, in press). {Table 3.7 provides basic
demographic dala for the Termitory.} Of ell the U.S. Pacific Islands, American Samoa has the
lowesl gross domeslic product and highesl donor aid per capita {Adams ef ai. 1599).
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Table 3.7; 2000 U.S. Bureau of Census Data for American Samoa.

Population {n] | Population (%) Land Area Land Area
{sq. miles) B Y
American Samaa Total 57,291 1000 7rd 100.0
Tutulla laland and 55,876 7.0 54.8 70.8
Aunu‘u Island
(Eastern District) 23441 40.9 259 335
(Westaern District) 32,435 56.6 2889 ar4
Manu'a Islanda 1378 24 218 283
{Ofu and Nu'u lslands) 288 0.5 2.8 3.6
{Dlosega Island) 215 0.3 2 2.6
{Ta'u Island) 873 15 171 221
Rose Island 0 0 0.1 0.1
Swains Island 37 <008 0.6 0.8

American Samoa has a small developing econoiny, dependent mainly on (wo pritnary income
sources: the American Samoa governmeni, which receives income and capilal subsidies from the
federal governmenl, and two tuna canneries on the jsland of Tulila. These two income sources
have given rise to a third: a services seclor thal derives froin and complements the first two. In
1993, ihe lalest year for which American Samoa government has compiled detailed labor force
and employmeni data. the local governinent emnployed 4,355 people, or 32.2% of total
employment, followed by the two canneries with 3,977 people (29.9%) and the rest of the
services economy with 5,211 workers (38.4%). Aliogether, the three segments employed 13,543
workers, while 2,718 people were registered as unemployed (that is, aclively seeking
employment). This gives a total labor force of 16,621 and an uneniployinent rale of 16.7%. A
large proportion of Lhe territory’s workers are from Samoa. formerly Weslern Samoa. While
Semoans working in the temitory are legally alien workers under U.S. law, they share a common
culture, history, and family lies.

Because ol its luna canneries, Pago Pago is the leading U.5. port in1 lenns of dollar value of fish
landings. Star-Kisl Samoa has become the largest tuna cannery i the world. Ancillary
businesses associaled with the luna processing indusiry also contribute significanily to Amenican
Samoa’s econoiny. Page Pago Harbor supports mostly large fishing vessels, tankers, and
conlainer ships. Shoreside infrastructure for small doraesiic fishing vessels is minimal.
Commercial fisheties for bottomfish and reef fish make a minor contnbntion to the Terrilory’s
overall economy. The social and cullural importance of coral reef resourees in American Semoa
dwarfs their comunercial value.
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With a iola] populalion estimaled in 1993 at 52,900, the labor force represenied 30.7% ol the
populalion, which is very low when compared with the overall 17.5. labor lorce ratio (well over
50 percent) bul typical of the smaller developing Pacific Island economies. Of the 31,822
regidents |6 years or older, the total labor force was equivalent o 51.1%. Thar half of the 16
years-plus population is not in the labor force is explamed by American Samoa’s lack of major
industry other than govemment and fish canning. Work opportunities are ceriamnly limited, bul
nol heving a job in the money economy does nol necessarily equate with unemployment because
subsistence aclivily conlributes to the exiended fainily’s toial well-being.

Official dala notwithslanding, by many measures American Samoa is not a poor economy. Ils
estimated per capita income of $5,000 is almost twice Lhe average for all the Pacitic [sland
economies (&t $2,700) (Bank of Hawaii 1997a). Per capita income in Aunerican Samoa does nol
represent the same markel baskel and value ae it would, for example, in Honelulu. There are
aspects of work and the creation of value in communal socielies of the Pacific Islands thal are not
captured by markel measures. For instance, American Samoa’s tightly organized arfge (extended
fainily) system helps 1o keep young people from becoming economically unproductive and
socially disruptive. Unlike the vast majority of youth in the Pacific Islands, Ainerican Sainoan
youth can emigrare to the Urmiled Stales, where an estimated 70,000 Samoans live, 20,000 of
them in Hawaii.

The policy of the American Samoa govemnmenti, as expressed in the Revised Constitution (1966),
15 “... lo protect persons of Samoan ancesiry againsl ... the destruction of the Sarmoan way of life
... [and] 1o protect the lands, customs, cullure, and tradilional Samoan family organization of
persons of Samoan ancesiry, and o encourage busiluess enlerprises by such persons....”

Community Participation in Coral Reef Fisherias

The majorily of fishennen in American Samoa harvesl coral reef resources for subsistence and do
not sell their carches. Sainoans have cullural obligations to extended families, traditional leaders,
and village minislers that require the exchange of food and other resources. Undertaking fisiiing
on a part-time basis, rather than as a full-time business, provides residents with the flexibility (o
fulfill these obligations, which are an integral parl of f& ‘o Samog {the Samoan way of life).

There are no data on the proporiion of the population thai engages in fishing, bl 1the number
must be greater than 50%. Inlerviews with men and women in 42 villages of Tuluila, revealed
that most men and women fished in the reef environment between one and four times per week
and thal they ate meals of those fish between one and six limes per week (Des Rochers and
Tuilagi 1993). The number of sometime food fishermen probably ranges from 10,000 to 30,000,
with less than 1% of lhese iuvolved in commercial harvesting.

Fishing has been interwoven with all aspects of Samoan community life and cultural identity
since Lhe islands were first settled 3,500 years ago. It shaped the tradilional Samoan religion,
diet, material culture, oral traditions and calendar (Severance and Franco 1989). Fishing and its
products also played a fundamenial role in the social structure, Ceremouial and culrural demands
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involve exchange of food and other resources lo support extended families and traditional
leaders. Participation in commercial activilies, wage Jabor, and a cash economy has not
weakened this network of social obligations as much as provided new opportunities for
customary exchange of goods and services wilhin American Samoa’s tightly held aiga (exlended
family) syslem. '

Fishing conlributes not only to (he extended fanily’s welfare, but also to social cohesion within
the broader islend community. Il olfers individuals an occuparion that s consislent wilh Samoan
cultural values and the island lifestyle. Furthennore, to the exient thal menploymenl anong the
younger populalion can canse both economic and social ills, commercial fishing provides an
additional opporiunity for young people to be economicelly productive and socially responsible.

In conlesnporary Samoa, seafood harvesled from inshore coral reefs continues to be a major
component of the local diel, Wass (1982) reported that annual per capita consumplion of seafood
in American Samoa is 148 lbs., which is several limes higher than the U.S. nalionsl uverage.
Local catches are insulficient to meel such high demand, and they are supplemented by imports
of reef fish and bottomfish from neighboring Samoa,

Despite increasing commercialization, fishing continues to contribute lo the perpeluation of
Samoan culture and social cohesion of American Sainoa communities. The role of lishing in
cultural continnily is at least as important as the conlributions made 1o the nuiritional and
economic well-being of island residents. Continuing access to fish is important for the
perpewalion of fir'a Samoa (lhe Samoan way of life), as well as for lood.

Traditional Sainoan valies slill exert a strong influence on when and why people fish, how they
distribnte their catch, and (the meaning of fish within the culture. Fishing hae become
increasingly commercialized, bul fish, whether caughl or purchased, remains a significant
component of the customary exchange system. Fish catches are distributed according to a stnct
prolocol. Even the fish that is sold may be [ulfilling obligations to friends and members of tle
extended family. A recent survey of American Samoan fishermen revealed (hat a significant
portion of the catch that is sold is done so at a rednced price lo friends and kinsmen as an
expression of a established social relationship (Severance el, al. 1998). When distribuied, fish
and other resources move throngh a complex and culturally embedded exchange system that
siupporis the food needs of the afga, and enhances Lhe slalus of the matal and village ministers.
{The matai is the anthonty, chief, or specialist on Jand, while the fawsars is the authority, chief, or
specialist on the sea (Severance ef afl. 1998). A range of separately named types of customary
exchange have been docuniented,

Meyer (1987) emphasizes that reef-aszociated fish are not imporiant just as food resources bul
that “fish #nd fishing are embedded in Samoan cnliure and wisdom.” Both Severance and
Franco (1989) and Meyer (1987} illnstrate the imporiance of [ish in Sainoan cnlture throngh long
lists of proverbs that feature fish and fishing gear. An important communily event, and one of
the few remaining group fishing activities, is the harvest of pafois worms (Eunice viridys).
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During just a few nights each year, the reel~burrowing polychaets releases egg- and spenn-filled
body segments that are delicacies in Samoa (Des Rochers and Tuilagi 1993).

Historical and Present Coral Reef Uses

Coral reef fishes and invertebrates are harvesled in subsislence and small-scale commercial
fisheries. In 1994, the only year when both components of this fishery were measured, calches
were 86 mt and 76 mt, respeciively, and cousisied primarily of surgeonfish, parrotfish, groupers,
oclopus and sea urchins (Craig et al. in press). Sixty-nine different laxa were harvesled in 1991.
The migratory atule (Selar crumenophihalmus, or bigeye scad) is an importanl calch cemponent
{(Green 1997).

As recently as 20 years ago, the harvest of reef fish and invertebrates from reef flals fronting the
nost densely populated section of coast on Tutnila was as high as 26.6 mukm’ per year (Wass
1982). A decreasing irend in reel-relaled fish caiches was observed iu (he early 1990's. Giant
clams, and perhaps other favored inverichrates, have been overfished in most areas, except Rose
Atoll (Craig ef af. in press). lu general, the reefs adjacent to population cenlers on Tutuila Island
appear l¢ be in worse condition than (hose near less populated or unpopulaled islands (Green and
Craig 1996).

Most ol the coral reef fisheries in Ainerican Samoa occur in nearshore waters, Much of the
bottoinfislung activily by small boals is conducted on banks in die EEZ, and some of the
shallow-waler snappers and emperors they calch can be considered reef fish species. Al presenl,
the calch from this fishery is minor (Green 1997). Omameulal fish colleclion has occurred on a
amall seale m recent years. Live rock laken from shallow reel areas was exported during 1999,
bul this fishery has since been prohibited by the fono {Ainerican Sminoa Legislature).

Fisheries statistics show that in recent years coral reef lisheries have accounted for §2% ol the
enmual catch of 154 mt and 70% of the $619,000 aunual catch value. This eslimale is low
because it does nol inchide the shoreling subsisience harvesl, which is assumed to be subslantial.
Nor does the estimale include shallow-waier species of botlomfish, which are raken in a
cotrunercial small-boat fishery. The annual harvest of the latter fishery has been small in recent
years (11 ml valued al $46,000), so the contribution to the total reef fish harvest is insubstantiai.

Mosl of the landings in the known reef-related fisheries in American Samoa are figsh (98 mt/year},
molluscs {33 mbiyear) and echinoderms (19 mt/year), bul sinall amounts of crustaceans {3
mt/year} are also reported {Green 1997}, A much smaller commercial [ishery, using ten-meler
boals, catches bottomfish (principally emperors and snappers) around the islands and offshore
banks, using hook-and-kne. lu 1997, this fishery harvested 12 mi {Craig el. al. 1999).
Chambered nantilus has occasionally been raken by researchers and public aguana ar depths of
abont 200 m on offshore reef slopes (Ilano pers, comm,), Virtually pothing is known about the
reels on these offshore banks because they are relalively inacccasible. It is assumed, however,
thal they are in belter condition than lhe nearshore reefs because diey are deep and remeote froin
most hurnan eclivities.
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Coral reefs around American Samoa are recovering from a series ol natural disturbances thar
occurred over the past two decades: a crown-of-thormns mvasion (1978), three hurricanes (1986,
1990, 1991), and mass coral bleaching (1994), as well as chronic human-induced impacts along
the populated coests. Beaches, wetlands, and coral reefs have been exiensively allered due lo
highway ¢onstruction and urban expansion, particularly along the south shore of Tutuila. Coaslal
erosion is amplified by the removal of large quantilies of beach sand and coral rubble from the
shoreline for nse around liownes. Together, these shoreline alterations have largely eliminated the
use of the central south coasl by nesting sea turiles. Direct losses of coral reef habilats are related
to dredging for harbors and filling lo build the mternalional alrport runway.

Possible degradation of reefs has also ocenrred due Lo chronic water gnality and sedimentation
problems. Because of the main islands’ sleep lerrain and high rainfall, hillside runoff causes
heavy sedimentation in adjacenl coaslal waters. Landflls, sewage disposal, and—in Pago Pago
Harbor—discharges from shoreside industries and spills from vessels in port have aiso liad a
1najor impacl on Lhe reef environment {Craig et af. in press). Remole Rose Aloll, prolected as 2
National Wildlife Refuge {established througl a mnperative agreement between the Territory of
American Samoa and the U.S. Fish and Wildlile Service i lI'l 1973), was damaged in 1993 by a
ship grounding and related oil spill.

The condition of nearshore reefs around American Samoa varies according Lo location. Reafs on
the main island of Tuinila are in the worst condition because of a comnbination of natural and
luman elfects (hurricanes, coral bieaching, pollution, sedimentution), whergas the reefs on the
more remole and less populated islands tend to be in good condition {Green 1997). Evidence
from recent fisheries statistics, scienlific resource surveys, and interviews with village elders and
fishermen snggesis thal the more accessible coral reefs are sericusly overfished., Scuba-assisted
fighing i= a major contributor to this problem, especially at nighl. Green sea and hawksbill turtie
populations have seriously declined due to harvestiug of lurtles and eggs and degradntion of
nesting and inshore habitats.

Commonwealth of the Northem Mariena Isfands
Socip-economic Overview

The Northem Mariann Islands was part of the former Trust Temtory of the Pacific Islands,
adininistered by the U.S., before becoming a commonwealih by plebiscite in 1998, It has 2 total
land area of 179 square 1niles spread over 264,000 square miles of ocean and consists of three
main i1s]ands, Saipan, Tinian, and Rote, and several small islands and atolls. The southemmost
inland, Rota, lies some 50 miles northeast of Guam and 430 miles soulh of CNMI’s northernmosl
island, Uracus. The amall islands of the northem part of the chain are lightly populated. In 1990,
the popnlation ol the northemn islands was 36, bul has dwindled down to only 6 according Lo
2000 Census Bureau Dala. The main [slands are grouped together in the southem part of the
chain. The Commonwealth’s capilal is Saipan, but no localily on thal island is recognized
specifically as the capital; several govermnent offices are localed in the CDP of Capital Hill, but
the legislature meets in Susupe. Ninely percent of its of 69,221 residents live on Lhe island ol
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Saipan and almosl al the rest on Tinian and Rota. (Table 3.8 provides basic demographic data
for the Commonwealth.) Chamorro is the mosl commenly spoken native language,

Table 3.8: 2000 Bureaur of Census Data for the Northerm Mariana Islands and Guam.

Population (n} Papulation {%} L.and Area Land Area {%}
isq. Miles)

CNMI Tetal €9,221 100.0 178 100.0
Morthem Islands 3] =01 o8 3a.4
Rota Istand 3,283 4.8 a3 168.4
Saipan Island 82,392 9.1 44.6 249
Tinian Island 3,540 5.1 41.7 233
Guam tatal 154,805 100 212 100

The Bureau of the Census estimares that the population of the Northern Meriana Islands grew by
235,867 persons between the 1990 census and 2000 Lo an estimated 69,221 persons. Iiis
estimated that approximately 59% of this increase is a result [rom migralion to (he 1slands,
principally from Asian comitries. The Chamerro and Carplinan ethnic groups natjve 1o the
islands represenled some 29% of the CNMI's population (Bureuu of Census, Intemnational Data
Base, 12/29/99).

The early hisiory of the Northern Mariana Islands parallels that of Guam. Spanish and other
explorers firel visiled the islands in the sixteenth century, and they were colonized by Spain in
the seventeenth century. Spain seld the islands in 1899 1o Germany, followiug the end of the
Spamish-Amencan War. In 1914, Japan entered Werld War [ on the side of the Allies and took
possessiou of the islands. A fler the war, Japan retained the islands under a League of Nations
Mandate. In 1944, the Uuited States gaimed coutrol of the islands from Japan and in 1947, along
with other parls of U.8.~coutrolled Micronesia, these islands became a Uniled Nations Trmst
Terfiiory under U.S, administratiou. The islands were admimistered by the Defense Department
until 1961. However, administrative authorily was vested in the Department of the Interior in
1951, In 1978, a separale governmenl [or the Norihern Mariana lslands was esiablished and
Commenwealih stalus was granted in 1986.

The main islands are each organized as a single municipality, with its own elecied mayor and
1nunicipal cowucil. Saipan’s municipal council alse serves the Nerthem Islands municipality. In
1990, there were 16 CDP’s identified al the time of the Census. Each of these cermununities had
locally recognized boundaries, a population of 1nore than 300 pecple, and was enumeraled i lhe
decennial aud economic ceususes.

The aboriginal people of the CNMI include the indigenous Chamorros, original inhabilants of the
islands, and the Carolinians, who are Micrenesians that reseilled on Salpan during the 18d(s,
Carolinians are a small minorily of the populaiion, bul they are kunown for their seafaring and
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fishing skill. Their fishing aclivity lergely cenlered on the harvesi of lagoon and reef species, bul
small paddling canoes were sometimes used 1o fish a short distance owside Lhe reef (Amesbury
and Hunter-Anderson 1985). In the two decades since these islands achieved commonwealtls
s1alus their demographic, economic, and social structure has changed dramarically. When the
CNMI opened to foreign capital and labor, it was transfonned from a small economy supported
largely by subsistence and govenumenl. Lo a large regional lounst destination and a garmenl-
manufacturng haven. Allthough tourisin has been CNMI’s largest income source, the Asian
financial crisis of the late 1990s caused visilor arrivals from Japan and Korea 1o drop by one-
third. At present, garmenl production is CNMI’s fastest growing industry and is credited with
preventing an economi¢ depression following the decline of the tourist industry.

The developmenl of lourisl and garmen! indusiries based on foreign Iabor has had a dramaiic
impact on CNMI’s population growth, which increased from 16,780 in 1580, (o 79,429 in eerly
1995 (Hank ol Hawaii 1997b). The majority of the currem populalion are non-residenl workers
from the Philippines and other parls of Asia. There are also workers from Republic of Belau and
the Federaled States ol Micronesia. Early 1999 data reveal that on Saipan only 28% of the
population, and 22.6% of the labor force, are U.S. citizens. In addition lo the garment indnsiry,
[oreign workera hold most jobs in the construclion, hotel, and retail sectors. The govenument
provides approximately 12% ol the jobs, and U8, ¢ilizens make up most of this work force.
They also make up 35% of the unemployed. The unemployment rale among Saipan’s U.S.
cilizen labor force i early 1999 was 13.4%, compared to 3.2% among loreigu workers (Bank of
Hewaii 1997b). With thie exception of a2 now defunct purse seine support base on the island of
Tinian, CNMI has never had very much infrasiructure dedicated to commercial fishing.
Commercial domestic fishenies for reef fish and bottomfish make a minor contribution lo the
overall economy. The social and cullural importance of coral reef resources in the CNMI dwarfs
their commercial value.

Community Participation in Coral Reef Fisheries

Under Japanese rule, the Northern Muriana Islands became a2 major fishing base, primarily for the
harvest of skipjack tuna. However, the Chamorros or Carolimans of the Northern Murianas had
little or no involvement in these industrial-scele fish harvesting or processing operations.
According to Joseph and Murray (1951), Japanese colonial policy prohibited commerezal
fishing—and most other remunerative enterprises—by Chainorros and Carolinians. Presumably,
during tlus period the Chainorros and Carolimans relied heuvily on subsistence use of inshore
marine resources (Amesbury and Hunler-Anderson 1989). When the Americans assumed control
of the islands at the end of World War 11, the fishing industry was left in the hands of Japanese
civilian prisoners, until their repatriation in 1546.

The post-World War IT years saw a pradnal involvement of the Chamorros and Cerclinians of the
Northern Manana Islands in commercial fishing. According to Orbach (1980), the Carolinians
were the leaders in forming crews for fishing enterprises involving larger craft and offzhore
fishing. Orbach atiributed the predominance of Carolinians in these imitial offshore fishing
venlures to the importence of fishing in traditional Carolinian culture. The closely-knit family
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and communily structures within Carolinian settlements on Saipan facilitated cooperative fishing
eflort,

By 1980, several boals over 25 ft i length were actively engaged in coimnercial fishing for
bottom{ish and pelagic species (Orbach 1980). One vessel was operated by a Carolinian
company; one was owned and operated by the Tinian Fishing Cooperative, whose meinbership
was Chamorro; and two other boats were skippered and crewed mainly by Tapanese [ishermen.
In addition, some ol the charter vessels that had been operating m the CNMI since 1978, catering
lo the Japanese tourists, were also being used to carch fieh for sale to hotels and restaurants on
Saipan (Orbach 1980),

Many of the early oflshore commercial fishing ventures involving large vessels received snpport
frein the CNMI government in the form ol loans and fsling snpphies (Orbach 1980), However,
all of the [ishing enterprises falied wilhin a [ew years becanse of inadequale marlets, lack of
inanageinenl experlise, angd other faclors. Afler some liine, a2 number of other large vessels
entered the bottom{ish fishery, bul they too eventually dropped out. This considerable lurnover
paltern of entry and exil has continued over Lhe past two decades. In 1999, there were two major
bottomfish [ishing operations. One of the owners suspended his entire operation loward the end
of (he year becanse of linancial probleins. The downtumn in the Asian economy has had a severe
impact on the lourism induslry in the CNMI, and the demand for bottorufish by local holels has
declined. However, anolher conipany has started its own fishing operatiou with two multi-
purpose vessels. In addition, another individual is considering converting a deep-sea shriinp boal
to bottoinfish fishing (Trianni pets. comm.),

The CNMI boitomfish fishery consists inainly of small (less than 24 fi} boats engaped in
commercial and subsisience fishing within a 20-nile radius around the islands of Saipan, Tinian,
and Rola. However, larger vessels thal are capable of traveling to (he northein islands have
periodically entered the fishery. The larger vessels fish priinarily for commercial purposes and
largel bolh deep-water and shallow-water bottom{fish species, the latter primarily on the extensive
banks and reefs surrounding Farallon de Medinilla (WPRFMC 1999). The smaller vessels fish
both commercially and for subsistence and larger shallow-waler species.

The number of somelime food fishermen in 1he NM1 may be from10,000 (o as inany as 30,000,
depending on how aclively the large populatiou of non-resident Asian workers is engaged in
fishing. Few depend on fishing for all of their income. The primary motivaltion for fishing is o
provide food for home consumption and gifis to family and friends. According to Hamnett ef al.
{In press), each fishing trip had 1nultiple purposes and the calel was used in a variety of ways,
even though the primery reason for the fishing trip may have been associaled with a specific
evenl. Sixly-five percent of those surveyed conltributed fish to a family or church fiesta. All of
those who contribuled fish 1o an event also took some ol Iheir catcls home, gave fish 10 extended
relatives, or sold some of their calch. Interviews with those surveyed revealed that fishermen
who fished with the primary inlent of making a coniribution to an event, rarely sold par of their
catch and usually took hene fish for consurmpiion.
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Orbach (1980) notes that Lhe fisheries in CNMI are inextricably involved with the lifestyles and
plural-occupational patterns of the participants. Pari-lime fishing performed in conjmiclion with
other activities has a prominent place in the socio-economic adaptations of local residents.
People fish for bottomfish and pelagic species 1o supplement their family subsistence, which is
gained by a combination of small-scale gardening and wage work (Ainesbury and a] 1989).
Orbach suggests that the availabilily of economic activilies like pari-time fishing is among Lhe
major reasous that CNMI has not experienced more ol the problems of other island entilies such
'as ont-nigration or high rates of crilne and juvenile delinquency.

Because they are acculturaied (o fishing and seafood consmnption practices in their home
counlries, Asians are likely to harves! a wider spectruin of coral reef resources [or food and are
less discoureged by declining calch rates. These attitudes are differsnt from those of the
indigenous islanders.

Fishing in Guam and the CNMI is slill importanl, because it both contributes to the Chamorros’
and Carclimians’ subsistence needs and helps thein to preserve their history and identily. Many
aspects of traditional Chamorto and Carolinian cullure have been-lost. Bnl fishing has helped
Chamorros and Carolinians to keep alive what remains of their maritime (radition and maintain
their conuection to the ses and its resources. '

The social obligation to share one’s fish catch extends to part-time and tull-lime commercial
fishennen. In Guam and the CNMI locally cavght fieh are ofien sold infonnally (Amesbury and
al 1989; Amesbury aind Hmiter-Anderson 1989). The buyers are mainly friends, neighbors, and
relatives, especially in the CNMI. This non-enonymous, very personal “markel” tends to restrain
the price asked and paid.

In 1980, an observer wrote thal “although subsistence fishing is clearly not as prevalenl as it has
been in the past, subsistence and nixed economy fishing are imporiani to all seginents of the
populalion as income and nutrition sources, as recreation, and as an inlegral part of family and
commurity life and reinloreement of cultural tradilions™” (Orbach 1980).

The CNMI is well-known for its communily celebrations known as figslas, which are held on
such occasions a8 birthdays, baptisms, marriages and village palron sainis’ days. The fiesta
serves several social funclious, one of which is to promote and ceinent social cohesion. A large
assortment of food, including locally-caughl reef fish, is served in prodigious quantities (McCoy
1997).

There continves to be high demand for coral reef resources as seafood in the CNMI becavse of
the indigenous cnltures and the presence of & large population of non-resident workers from Asia.
Total seafood consumplion in the CNMT has becn estimated ai about 56 Ibs. per persou
(including 1ourists). Locally-harvested producis accounted for slightly less than hall of the tolal
supply. Reef fish landings, by weight, are a inore important component of the local caich than
bottomfish or pelagic fish. Estimates of the annual catch of reef fish in the CINMI are about
150,000 Ibs. for sale and 280,000 lbs. for subsistence. The major commercial outlets for Jocally-
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caught reel fish are amall relail markeis, hotels, and restaurants on Saipan. Chainorre and
Carolinian consumers are the mos! inportant retail fish buyers (Radke and Davis 1993).

Historical and Present Coral Reef Uses

Belore World War II, the Japanese exploiled sea cucumbers, trochns (topshell), precious corals
and many other coral reel resourees in the Japanese Mandared Islands, which included the
present Commonweallh of the Northern Mariana [slands. Commercial fisheries for (rochus and
sea cucumbers were re-opened during the mid-1990s for the first lime in recent history. Overan
| B-month penod iu 1995-1996, 268,000 sea cucumbers were collecied {Green 1997).

It is difTicult to assess Lhe total harvest of present-day coral reef fisheries in the CNMI because of
shortcomings in fisheries stalisiics. Virtually no recent information s available for ushore
subsistence and recrealional calches of coral reef resources, This harvest 1s assumed to be
substantial, especially in the more accessible areas like Saipan Lapoon. Coral reef fisheries in the
CNMI are mostly limiled 1o uearshore areas, especially off the islands of Saipan, Rota, and
Tiuvian. Finfish and inverebrales are the primary targets but small quantilies of seaweed are also
laken. All of the recenit dala are for commercial landings: 62 - 80mb'year of reef fish and 1 -1.3
ml/year of spiny lobster. Au unknown proportion of the bottomfish landings {n the CINMI are
shallow-waler snappers, emperors, and groupers, which may be considered parl of the coral reef
fishery {Green 1997).

Little is known of (he coral reef fisheries in (e northem islands of CNMI, but the calch by
doinestic fishermen is believed to be mivor. The exceplion was in 1995, when the nearshore
recfs around six of the northem 1slands (especially Aunalalian and Sarigan} were fiched
commercially for several months. Dunng that lime, these areas yielded g harvest of 15 mt of reef
fish and 380 pieces of spiny lobsier. Poaching by foreign fishing boats may occur in some places
{Green 1997).

Coral reefs near some heavily populated areas in the southem islands of the CNMI have been
degraded by heavy fishing, sedimentation, and 1ourist recreetiou {Green 1997). Limited
information suggests that most ol the nearshore reels elsewhere in the CNMI are in good
condition. Reels off the souihern islands experienced a massive slarfish outbreak in late 1960s,
bul corals recovered rapidly from this disturbance. Reefs around the northem islands are in good
condilion becanese of their isolalion from human activities. Local dainage, on Pagan and Farallon
De Medinilla for example, may have been caused by storm waves, volcanic eruptions, or military
activilies (Birkeland 1997c; Greeu 1997).

Virually nothing is known about the condilion of offshore reefs, but they are assumed to be in
good condition because of their isolalion. Offshore reefs generally receive little fishing pressure
because of the limifted range of (he sinall boal fishery. The exceplions are banks thal are
relatively close 1o the main islands, like Esineralda, and ihe extensive bank off Farallon de
Medinilla, where a fishery for shallow water boltomfish is conducted by small boats,
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Guam
Socio-economic Overview

Guamn and the Meriana Islands wers first setiled abont 3,000 vears ago, bul Lheir present social
and demogtaphic strucmnre 1s largely the result of colonial experiences of Lhe last 300 years.
Guamn’s total populalion is estimated to have reached 154,000 in 1599, nearly doubling the 1970
total of 85,000, QI the total reported labor foree of 72,700 (Tune 1999), 61,460 were employed
and 11,060 were unemployed, for an official jobless rate o 15.2%. In September 1997, al Lhe
heginning of the current econoinic and employment downtum on Guam, the uneinployment rale
wus only 9.2% {Bank of Hawaii 1997c).

Guam’s economy has become so dependent on lourisis from East Asia, particularly Japan, thal
any significanl economic, [inancial and foreign exchange development in the region has had an
immediate impacl on ihe territory. During the mid- to lare-1990's, a8 Japan experienced a period
of economic stagnalion and caulious cousmner spending, visitor arrivals from Japan dropped,
and the inipact wes fell as much on Guamn as in Japan. The U.S. military presence on Guam has
dimimshed to the lowest level in decades. Neveriheless, the military remains a vital stabilizing
gconomic faclor for Gnam, particularly in limes of regional economic crises. The Governmenl of
Guam currently supplies more than 20% of all civilian jobs in the lerrilory. Recent deficits have
resulted from a steady rise in government spendiug without a concomitant increase in lax
revenues due to a stagnant {ax base (Bank of Hawaii 1997¢).

Guam’s most significant commercial fishing atlnbute is ita status as a reglonal luna
transshipment center and re-supply base for foreign tuna fleets (Hamnell and Ptz 1996). Guam
1s the fourth leading U.S. port in lerms the dollar value of fish landings, which are mostly for
transshipmenl to i markets in Japan. Commercial domesiic fisheries [or reel fish and
bottomfish malke a relatively minor contnbution io the Guam economy. The social and cultural
importance of coral reef resources in Guam dwar(s their commercial value. (Table 3.8 provides
basic demographic dala for Guam.}

Community Participation in Coral Reef Fisheries

Prior o the arrival of Europeans in Guam and Lhe other Mariana Islands in the sixieenth century,
the Chamorros, as the orginal inbabllants of these islands were called, possessed large sailing
canoes Lhat enabled them Lo fish on offshore banks and seamounts (Amesbury and Hunter-
Anderson 1989). However, during Lhe 1700's these large oceangoing canoes were systemalically
destroyed by the Spanish colonizers in order io concentrate the judigenous population in & few
setilements, thereby facililating colonial mile as well as religious conversion (Amesbury and
Hunter-Anderson 198%). After the enforued denise of the sailing canoes, lishing for offshore
species was no longer possible. By the mid-nineteenth century, lhere were only 24 outrigger
cances on Guam, all of which were used only for fishing inside the reef (Myera 1953). Another
far-reaching effect of European colonization of Guam and other areas of the Meriana archipelago
was a disasirous decline in the namber of Chamomnos, from an estinialed 40,000 persous in the
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lale sevenleenth century Lo approximaltely 1,500 persons a hundred years later (Amesbury and
Hunter-Anderson 1989).

Afler the U.S. acquired Guam in 1898, following the Spanish-American War, the U.S. colonial
povemment held training programs to encourage local residenis to participate in offshore
commercial fishing (Amesbury and Hunler-Anderson 1989). However, because they lacked the
capilal necessary to purchase and maintain large enouigh boats, most couldn’t participate. They
were also largely unwilling Lo slay at sea for more than a day or so. Shorily afier the end of
World War II, the U.S. mlitary assisled several villages in developing an inshore commercial
fishery using nels and traps. Posi-World War IT wage work enabled some fishermen 1o acquire
small boats with cutboard eugines and other equipmeni for offshore fishing (Amesbury and
Hunter-Anderson 1989). However, even as Jate as the 1970, relatively few people in Guam
fished offshore, even on the prolected leeward side of the island, because boats and deep-ses
fishing equipmenl were 1oo expensive for most people {Jeunison-Nolan 1979).

In the decades following the end of World War [T, the ethnic composition of Guam’s population
changed markedly. By 1980, less than half of the inhabitanis were Chamorros (Ainesbury and al
1989). In the lale 1970's, a group of Vietnamese refiigees Hyving on Guam fished commercially
on & large scale, verifying the marker polential [or locally-caught reef fish, boltomfish, luna, and
mackerel (AECOS 1983). The Guam Fishermen’s Cooperative Associalion began operations
during thal time. Until the co-op established a small marketing facility at the Public Markel in
Agana, fishermen were lorced to make their own individual marketing arrangements after
returming from fishing trips (AECOS 1983). In 1980, the co-op acquired a chill box and ice
‘machine, and emphasized wholesaliug. Today, the co-op’s membership mcludes over 160 full-
time and pari-lime fishermen, and it processes and markels (retarl and wholesale) an estimated
80% of the local commereial catch {Duenas pers. comm. ).

As Guam's Lourism industry grew iu thel980%s, a fleet of manua-berthed charter vessgels
developed, which were used by rourists and residents for bottomfish fishing (Myers 1993). The
charter boals made mulliple two-hour to four-hour trips deily. Two lypes of charter bollomfish
fishing Lrips were organized. The more typical charter boals involved three Lo six patrons, while
the larger “party-boal™ vessels carried as many as 30 patrons on a single trip. Mosl of these
bolttom{ish charters operaie oul of the Agal Marina and primerily target the shallow-water
boltomfish complex. Since most of the charter fishing Lrips are shor, il is unlikely thal many of
these trips enter federal walers (WPREFMC 1999).

Participants in iuehore reef fishenes are predominantly of indigenous Chamorro anceslry. Their
harvest accounts for 79%, of the non-commercial component of the inshore calch, One study
concludes thal “probably no one was supporied full-time by this fishery, but probably a great
many people added a uselul income [or themselves and their families through it” {(Knudson
1987). In characterizing Guam’s fishenes, Knudson (1987} concludes that *“the commercizl
fishery on (Guam is the product of many relatively small sales by a large number of *semi-
commercial’ fishermen and that the non-cornmercial fishery is the product of a cousiderable pool
of subsistence fishermen plus another rizeable pool of recreational fishermen,” and that, *on the
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whole, catches in the Guam fishery are small, bul (hat the number of participants is quite large.”
The number of sometime food-fishermen who harvest coral reef resources in Guam may be on
(he order of 20,000, with less than 1% engaged in commercial harvesting.

For the past two decades botlomfish fishing around Guam has been a highly seasonal small-scale
commercial, subsistence, and recreational fishery. The majority of the participants in the
bottomfish fishery operate vessels less than 25-{t long and primarily terget the shallow-water
bottomfish complex (WPRFMC 1999). The shallow-water component is the larger of the two 1n
terms of participation because of the lower expenditure and relative ease of fishing close 1o shore
(Myers 1993}. Participans in the shallow-water component seldom sell their catch because they
fish mainly for recreational or subsistence purposes (WPRFMC 1999). The commereially-
onenled highliner vessels tend to be longer than 25 f, and their elfort is usually concentrated on
the deep-water bottomfish complex.

Fishing for coral ree[ resources has oceuned throughout the island’s history. Archaeological
evidence reviewed by Amesbury er ai. (1985) snggested ... an apparent tendency thronghout
prehistory and historic times for Mariana Island nalive groups 1 have relied more on mshore fish
species than olEshore ones ...."

In the late 18B0s, the Spanish governor of the Mariana Islands wrole of Guam thal “inside the
reef (indigenous people) calels differcnt varieties (of fish) all year long.” Whetler the preference
for reel fishing had anything to do with restrictions on the use of ocean-going canoes is not clear.
The Governor also noted the importance of the seasonal arrival of rabbitfish (warahak} in
inshore areas (*‘lhe populace then appears en masse to fish™), which is still an imporiant event in
Guam’s reef fishery in modem times. Hensley and Sherwood (1993} note that the tradilional
practice of sharing the catch of atulai (Sefar crumenophitalyius) from a surround net continnes
today, with equal porlions given to the owner of the nel, the village where the fish were cauglt,
and the pronp Lhat participated in the harvest.

Amesbury et af. (1989) concluded thut “in the decades prior to the Second World War, inshore
but not ofIshore fishing was pari of the subsistence base of the nalive people.” One document
they reviewed was a list of the “principal fishes of Guam” wrilten by a scientifically trained naval
officer. Nearly all the fishes listed were reef-associated. The first year that a pelagic fish species
was inchided in the cateh reporis of the posi-war Guam civilian government was 1956, Uniil
then, all catch reports were of reef-associated species (Amesbury ef al. 1989).

Based on creel surveys of fishermen, ouly about one-quarter 10 one-third of the inshore catch s
sold. The remainder enters non-commercial channels (Knudson 1987). Reef fish continues to be
imporiant lor social obligations, ench as fieslas and food exchange with friends and families.
Ome study found a preference for inshore fish species in non-commercial exchanges of food
{Amesbury et af. 1989). The local harvest ol reef fish s insnflicient to meet commercial
demand, end there are subslantial imporis from the Federated States of Micronesia and the
Philippmmes. Annual seafood consumption in Guamn is on the same order as (hat in the
CNMI—56 Ibs. per capita.
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Over the centuries of acculturation, beginning with the Spanish couquest in the late seventeenth
century, many elements of traditional Cliamerro and Carolinian cullure in Guam and the
Northem Mariana Islands were losl. But certain traditional values and attitudes were retained
and have been melded wilh elements ol Wester cnlture thar are now a part of local life and
custoin. High value is placed on sharing one’s fish catch witls relalives and friends. Sometimes
fish are sold in order to earn money to buy gifis for friends and relatives on important Catholic
religious occasions such as novenas, births and chrislenings, and other holidays (Ainesbury ef af.
1989).

In addiiicn, the pecple of Guam and the CNMI participale in many benquets throughiout the vear
associated with neighborhood parties, wedding and bapiisinal parties, and espeeizalty the village
fiestas thet follow the religions celebrations of village patron saints. All of these occasions
require lerge quantities of fish and other radiiional foods (Orbach 1380).

Historical and Presenl Coral Reef Uses

Since World War II, Guam’s ¢oral reef fisheries bave shifted from an exclusively subsistence
focus Lo an artisanal fishery that blends subsislence, recreational, and commereial purposes
(Hensley and Sherwoaod 1993). The more accessible reefs are considered overfished because of
declining catch rates, declining size of target fish species, and grealer prevalence of less desirable
species (Bikeland 1997¢; Green 1997; Kamik 1982).

Pricr 1o World War I, trochus was taken in large quantities for food and jewelry work. By the
1970%, the irochus populaiion had recovered sulficiently to allow a limited fishery that is
currently regulated by size restrictions. Stony and precious corals have been harvested in the past
for ornamenial use and jewelry work. Residenis and visilors, including foreign fishing crews,
collect siony corals and mollusks as curios. Coral harvesting is illegal on Guam without a permil
and several violators have been convicled (Green 1957).

Since the lale 1970's, the percenlage of live coral cover on Guam’s reefs and (he recruitment of
small corals have decreased. This trend has been ettribuied 10 poor recruitment by comal larvae,
inereased sedimentation of reef hebitat, and domination of reef habilat by tleshy algae. Corals
have also been affected by natural disturbances {Birkeland 1997¢). Pervasive events include
sterfish predation between 1968 and 1970 and exposure of corals due to extreme lides during El
Nifio evenls. Heavy wave aclion, associated wilh Lyphoons, has had more localized effecls.

Shore-based fishing sccounts for most of the fish and inveriebrate harvest from coral reefs
arounnd Gnam. In recent years, (he estimaled inshore harvest has ranged from 38 to 108 mt. This
estimate excludes highly varfable catches of juvenile rabbitfish and bigeye scad by traditional
fisheries (har are still praciliced seasonally (Myers 1993). While spearfishing is the principal
method of harvesting, it 15 highlv seasonal because of weather conditions. lu the fiscal years
from 1985 1o 1991, spearfishers mostly landed parrotfishes (36%), surgeonfishes (17%), and
wrasses (7%) (Myers 1993). '
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The coral reef fishery harvests more than 100 species of fish, including the families
Acanthuridae, Carangidae, Gerreidae, Holoceniridae, Kyphosidae, Labridae, Lethrinidae,
Luijanidae, Mugilidae, Muilidae, Scaridae, and Siganidae {Hensley and Sherwood 1993). Myers
(1997) noled that seven families (Acanthuridae, Mullidae, Siganidae, Carangidae, Mugilidae,
Lethrinidae, and Scaridae) were consistenily among the top ten species in any given year froin
FY91 to FY95 and accounted for 45% of the annual fish harvesl. Approximalely 40 laxa of
inveriebrales are harvesied by Lhe nearshore fishery, including 12 crustacean laxa, 24 mollusc
taxa, and 4 echinoderm laxa (Hensley and Sherwood 1993; Myers 1997). Species that became
rare on shallow reefs due to heavy fishing include bumphead parrotfish (Bsibometapon
muricatum), humphead wrasse (Cheilinus undulatus), slingrays, parrolfish, jecks, emperors, and
groupers {Green 1997).

Many of the nearshore reefs around Guam appear lo Lave been badly degraded by & combination
of natural and human impacis, especially sedimentalion, tourist overuse and overharvesting. In
the laal few years, (here has been an increase in comunercial spearfishing using scuba at mghit.
Catch rates have increased because of improved lechnology (high capacity tanks, high lech lights,
and bang sticks) thar allows speariug in deeper water (30-42 m). As a result, many larger species
thal have already been heavily fished in shallow waler—such as bumphead parrotfish, humphead
wrasse, slingruys, and larger scarid species—are now reappearing in the fishery catch slabistics
{Green 1997).

Virtually no infonination exists on the condition of the reefs on offshore banks. On the basis of
anecdolal infonination, most of the offshore banks are in good condilion because of Lheir
isolation. Observetions by divers sugzest that anchor damage is having a major impact on
branching coral lormations on some of the ofTshore banks. Anchors dragged by small boats dig
small furrows, bnl anchors from large fishing vessels leave large craters.

According Lo Myers (1997}, less than 20% of the total coral reef resources harvested in Guemn are
taken from the EEZ, primarily because they are associated witl less accessible offshore banks.
Finfish make np most of the catch in the EEZ. Most oflshore banks are deep, remole, shark
infesled, and subject to strong currents. Generally, these banks are only accessible during calm
weather in the summer montls {May 10 Augusi/September}. Galvez Bank is Lhe closest and most
accessible and, consequently, fished most often. In coutrast, the other banks (While Tung, Santa
Rose, and Rola) are temote and can only be fished during exueptionally good weatlier conditions
{Green 1997). Local fishermen report Lthat up (o len vormnercial boats, with two lo three people
per boal, and some recrealional boats, usc the banks when the weather is good {Green 1557).

Al present, the banks are fislied using two methods: bottomfishing by hook-and-line and jigging
al night for bigeye scad {Sefar crumencphthafmus) (Myers 1997). In recent years, the estiinated
annual calch in these fisheries has ranged from 14 1o 22 mt of shallow boliomfish and 3 to 11 mt
of bigeye scad (Green 1997). The shallow-waler uomponent accounted for almost 68% (35,002
o 65,162 Ibs.) ol the aggregete bottomfish landings 0 FY92-94 (Myers 1997). Catch
composition of the shallow-bottomfish complex (or coral recf species) is dominated by
lethrinids, with a single species (Lethrinus rubrioperculatus) alone accounting for 36% of the
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total catch. Other impertanl components of the bottomfish calch include lutjemds, carangids,
serranids, and sharks. Holoceulrids, mullids, labrids, scombrids, and balistids are minor
coinponents. Ii should be noted that al least two of these species (dprion virescens and Carenx
fugubris) also range iuto deeper water and some of the catch of these species occurs in the

deepwater [isherv.

The najority of bigeye scad fishing occurs in iermritorial waters, bul also occasionally lakes place
in federal walers. Estimated annual olfshore landings for this species since 1985 have ranged
from 6,393 to 44,500 lbs., with no apparent trend {Myers 1997). It is unclear how 1much of this
olfshore bigeye scad fishery has occurred in the EEZ

Hawaii
Sociv-aconomic Ovarview

Ocean resources are very imporant to Hawali’s economy. For example, tourism, the largest
industry in Hawaii, is heavily dependenl on oceanic resources. As imporiant, boih the
indigenous and nou-indipencus population depend npon the ocean and oceanic resources for
recreation aud social interactions. As a result, the State of Hawaii {s broadly engeged in
1nanagement of the ocean and ocean resources. However, Hawaii's economic situalion changed
dramatically in the 1990s. Several major economic seciors—such as plantation agriculture,
lourisin, and the mnilitary—suffered downturme. As a consequence, Hawaii uever entered the
peried of economic prosperily thal inany U.S. mainland states expenenced. Since 1998,
Hawazii's lourism industry has recovered substantially, mainly because the strength of the
naticual economy promoted growth in visitor arrivals from the conlinental US. Eftorts to
diversify the econoiny, and thereby render il less vulnerable to future economic downtums, have
mei with little success 10 dale (Bank of Hawaii 1998). Commercial fishing has tastoncally
represented a small share of Hawaii’s total economic activity. In contrast to (he sharp decline i
soine industties of loug-standing importance in Hawaii, lowever, the fishing industry has been
lairly stable durng the past decade. More fmuportantly, fishery resources, especially coral reef
IESOUTEEE, represent an importanl source of subsistence, providing food, income, opportunity for
social inleractiou, and cultural exchange for Hawaii's residents during periods of economic
recesaion. As a result of the tise in tourism-relaled ocean recreation in Hawaii, 2 premium has
been placed on non-consumptive uses of nearshore 1narine resources (Pooley 1993b).

In 1998, Hawaii’s ethnic makeup was 22%, Cancasian, 21% Hawaiian or part Hawaiian, 18%
Japanese, 13% Filipino, 7.3% Hispanic {1990), 3% Chinese, and 1% African-American; other
ethnicities inade up the balance (DBEDT 1999). (However, Office of Hawaiian AfTairs dala
reveals thal a significant part of the population lists their ethnicity as “other/unknown.™)
Hawaii's population has been growing et the rate of 7% during the past decade, and was
estimated to be 1,193,001 in 1998, Table 3.9 provides additional demographic information.

By 1nosl. stanistical measures, people of Native Hawailian ancesiry have the lowesl incomes and
poorest health of any ethnic group in the Siate {OHA 1998). Federal, state, end privale programs
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have been established Lo benefit Hawaiians. There is also an active ¢ulmral renaissance among
* Native Hawailans, with efforts to restore the language, aris, and subsislence activities, including
tradifional fishing practices. As part of Lhis renaissance, Native Hawaiians continug lo assert
their rights of access 1o oceanic resources. In Hawai, all shoreline to 1he highwaier inark and
undeveloped areas mauka (inland, toward the mouniains) are public areas that can be aceessed
for cultural and traditional practices, a holdover from the days of the kingdoin. These Native
Hawaiian gathering rights, including shoreline access, have been reaflinned iu courl decisions.

The islands of the Stale of Hawaii were discovered and settled by Polynesians between the third
and seventh centuries A.D. Caprain James Cook, the first European lo reacli Hawaii, armived in
1778. Europeans and Asians began to setile ou the islands in the nineteenth cenlury wilh the
development of pineapple and sugar plantations. In 1898 the islands were ceded lo the United
States and Hawati became (he fifiieth state in 1939,
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Tahle 3.9: 1998 DBEDT astimates of population, employment and unemploymant In Hawaii.

Population Population Civilian Labor | Unemployme
{%a} Force nt (%)

Stale of Hawaii 1,183,001 100 597,800 8.2
Gty & County of
Honolulu gr2.4re Ta.13 427,650 54
Hawaii County 143,135 12.00 68,850 oy
Maui County 120,785 10.12 T1.650 6.8
Maui Island 105,336 883 66.850 nia
Kauval County 56,603 4.74 28,700 g8
Kayaj Island 50,847 4.27 nia n/a
Molokai Island 6.838 0.57 3050 | nia
Lanai Island 2,885 0.25 1,750 n‘a
Niiheu Island 230 n.02 nia nfa

Hawaii is a siring of 137 iglands extending in an arc across the Pacific Ocean from the northwest
to Lthe southeast. The eight larges! islands—measured by size, population, and economic
agtivily—are al the southeastern end of Lhe arc, some 2,400 miles from the United States. They
are divided inio [our municipal coumies: Haweii Counly, Maui Counly, City and Counly of
Houolulu and Kauai Counly. The land area of the island chain is estimated Lo be 6,423 squarc
niles.

Community Participation in Coral Reef Fisheries

Archaeological evidence reveals that seafood, particularly coral reef species, was part of the
customary diet of Lthe earliest human inhubitants of the Hawaiian Islands (Golo 1986), Fishing
and related aclivities in traditional Hawaii were also olten highiy ritualized and nnportant in
religious beliefs and practices. The Kwnulipo, or Hawaiian crealion legend, says that fish were
ereated efier corals and mollusks, bul before insects and birds {Beckwith 1951). Cerlajn species
of fish were venerated as personal, family or professional gods, called gumakua, Like the Nalive
Hawaiians, nineteenth century Asian immigrants imbued fish with symbolic meaning, exlending
Lheir cullural significance beyond thelr value as a dietary staple. Although no longer the only
source of prolein, seafood consumplion in Hawaii ie still al least twice as high es the U.S,
national average (URS Corp., in prep).

The social and symbolic value of fish, reflecied early Naltive Hawalian traditions, 1s related to the
shanng of fish in the exiended family and community. This social responsibility remains an
nnportant in the lives of many Naiive Hawaiians, It is regularly reenacled duriug weddings,
communions, school gradualions, funerals, or a child’s first birthday (baby luau}, where fish is
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considered an importani customary food item (Glazier 1999). The importance of sharing fish is
also found in other ethnic groups in Hawaii. For example, Japanese tradilion diclates reciprocal
exchanges of gifts according to an iutricale pattern of established norms and procedures {Ogawa
1973}. Those who neglect the obligation (o reciprocale risk losing the trust of others, and
eventually their support.

Comumercial fishing has been part of Hawaii’s economy for nearly two centuries and the socio-
cultural context of fishing in Hawaii has been shaped by the mulli-ethniciry of local fisheries.
Although certain ethnic groups have predominaled in Hawaii’s fishenes mn the pasl, and ethnic
enclaves continue to exist in cerlain fisheries, the fishing tradilion in Hawaii is generally
characterized by a partial analgamaiion of cultures. The remnants of the varied techuology,
customs, and values of Native Hawailans and immigrani groups from Japan, China, Europe,
America, the Philippines, and elsewhera appear in the methods used by comemporary Hawaii
residents to harvesl, distribute, and consume seafcod.

A history of commercial fishing in Hawaii begins with the arrival of British and American
whaling flects during the early nineieenth century. Along with the mmodnetion of a cash
economy and the growth of ihe foreign—or non-Native Hawaiian—community, whalers fostered
its development. Inilially, commercial fishing in Hawaii was monopolized by Native Hawaiians,
who supphed the local market with fish, nsing canoes, nets, traps, spears, and other traditional
fishing devices (Cobb 1902; Jordan and Evermann 1902; Konishi 1930). However, the role that
Nalive Hawaiians played in Hawaii’s fishing industry gradually diminished through the latier half
of the nineteenth century. During this period, successive waves of immigrants of various races
and nationalities armived in Hawaii, increasing the non-indigenous populaiion from 5,366 in 1872
lo 114,345 in 1900 (OHA 1998). The new armivals included Amencans, Chinese, Porluguese,
and Filipinos.

The arrival of a large number of Japanese, in particular, had a long-lerm impacl on the fishing
industry. Like [he majority of lhe early immigrants, they were conlracted 1o work on Hawaii’s
sugar cane planlalions. But many of these Japanese iinmigrants were also skilled commercial
fishermen from the coastal areas of Wakayama, Shizuoka and Yamaguchi Prefectures in Japan.
When their contract terms expired on the plantations, they tumed to Lhe sea for a living (Okahata
1971). Later, experienced Japanese fishermen came 1o Hawai] specilically to fish commercially.
During much of the twentieth century Japanese nnmigrants to Hawaii and their deseendants wera
preeminent in Hawaii’s commercial fishing indusiry. Although ihese fishermen of Japanese
ancesiry became more Americanized, many Japanese fishing lraditions persisted. As late as lhe
1970s, the full-time professional fishermen in Hawaii were predominalely of Japanese descent
(Garrod and Clhiong 1978). However, by lhen hundreds o[ loca) tesidents of various ethuicilies
were also participaling in Hawaii’s offshore fisheries as part-time commercial and recreational
fishermen.

During the early years of the commercial boltoml[ish fishery, vessels restricled their effort 1o
areas around the MHI. The fishing range of the sampan [leer mcreased subslantially after the
introduclion of motor powered vessels in 1903, Fishing activily around the NWHI began al least
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as early as 1913, when one commentator recorded: “Fishing for ufuaz and kzhala 1s most popular,
using bonile lor bait, fishermen seek this (sic) species in 2 500 mile range toward Ton-Juna
(NWHI)” (Yamamoto 1970, p. 107). Wilhin a few yesrs, 1nore than a dozen sampans were
fishing for bottomfish around the NWHI (Konishi 1930). Fishing irips to the NWHI Lypically
lasied 135 days or mnore, and the vessels carried seven io eight tons of ice to praserve iheir calch
(Nakashima 1934). The number of sampans traveling to the inore distant islands gradually
declined due to the limired shelter the islands offered during rough weather, and ihe dilficulty ol
inantaining the quality of the calch dunng extended trips (Konishi 1930). However, during the
1930, at least five bortomfish fishing vessels, ranging in size from 65 1o 70 i, contimied
operale in the wulers around the NWHI (Hau 1984). These sampans harvested lobster, reef fish,
lurtles, and olher marine animals in addilion to boulomfish (lverson et. al. 1989). During World
War II the boltomfish fishery in Hawali virtually ceased operations, bul it recommenced shortly
after the war etided (Height et al. 1993). The lale 1940s saw as many as nine vessels fishing
around the NWHTI, but by the mid-1950s, vessel losses and depressed fish prices, resulting from
large catches, had reduced the number of fishery participants. But in 1948, the Pacific Ocean
Fishery Invesligalion began researching polenlial commercial fishenes mn the NWHI. In 1950,
Leo Ohai, owner and captain of the Sea Queen, transporled a small aircrafl 1o French Frigate
Shoals o support akufe fishing and Buzzy Agard, using a DC3 cargo atreraft, flew calches of
akuie from French Frigale Shoals (o Honoluln, He also captained the Koyo Maru (o catch akule
at Nihoa. During the 1960s, ouly oue or two veszels were operaling around the NWHIL

Commercial fisheries saw a rise and subsequent [all in both participation and landings duning the
firal half of the twentieth century. There were 2,000 to 2,500 commercial fishermen o 1900
{Cabb 1902). In 1947, the number was abourt 3,500 {Hida and Skillman 1983), but by 1985 the
number fell to about 2,600 {Shomura 1987). Thus, while Hawaii’s inolorized [leet grew
remarkably dunng the lwentieth century, participation in the commercial fisheries did nol,
Landings saw a similar nse and fall during this period. Hawaii’s commercial catch statistics
show an increase frem aboul & mallion lbs, in 1900, lo abour 19 million 1bs. in 1953, and a
subsequenl decrease to 11 million Ibs. in 1986. Nol surprisingly, most ol the increase was in the
pelagic fishery. The reported commercial calch of the “coastal” fishery—reef, bays, and
nearshore habilals—in fact declined from about 3.6 million lo 0.6 million Ibs. from 1900 to 1986
{Shomura 1987).

There was renewed inlerest in harvesting the boltomfish resources of the NWHI iu the late-
1970s, following a collaboralive siudy of the marine resources of the region by slale and federal
agencies {Haight ef g/, 1993). Several moder boats entered the NWHI fishery. As a resuit, the
supply of high-valued bottomfish—such as opakpaka and orgga—increesed. This regular and
consistent supply of relatively fresh fish allowed the 1ounsm-linked restanrant market to expand
(Pooley 1993b). Merkets for Hawaii botlomfish further expanded afler wholesale seafood
dealers began sending fish Lo the U.S. mainland. By 1987, 28 vessels were active in the NWHI
boltom{ish fishery, althongh only 12 were fishing for botlomiish full-time. Some of the part-
time boltomfishing vessels also engaged in the pelagic or lobsler fisheries (Iverson ef al. 1989).
In 1989, the WPRFMC developed regularions that divided the fishing grounds of the NWHI
boltomfish fishery into the Ho'omalu Zone and Mau Zone. The Council established limiled
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entry prograins lor the Ho*omalu Zome and Mau Zone in 1989 and 1999, respectively, to avoid
economic overfishing (Pooley 1993a). Since 1993, the number of vessels allowed to fish in the
Ho‘cinalu Zone has been capped at seven. Cuwrrenlly, only len vessels are allowed to bottomfish
in the Mau zone (URS Corp. in press). The NWHI lobsier fishery, centered around Necker
Island, underwent e similar evolution. Il developed in the lale 1970s, reached 2 peak of 16
vessels in 1983 and 1986, and subsequenily decliued, with mine vessels aclive in 1997 (of 15
allowed under the limited access system) (Pooley and Kawemoto 159B).

The 197('s also saw major changes in the composition and operalions of the bottomfish fishery
around the main Hawaiian Islands. The fishery changed froin one dominated. in terms of catch
and efforl, by a relalively small number of full-liine professional fishermen to one doininated by
hundreds of parl-ime commercial and recreational fishermen. This change was due lo 8 number
of faclors. The popuiarity of offshore fishing increased in Hawaii with the increase in the
aveilability of locally-buill and imporied small fibetglass boats. In addition, thenise in fuel
prices duning the 1970s made fishing for bottomfish particularly aitrective io fishermen because
il consumed less fuel than (rolling and generated higher-value fish calches to offset fuel costs.
Fmally, as navigalion systems, bottom-sounders, and hydraulic or eleciric powered reels became
more alfordable, the skill level aud experience necessary o successtfully fish for bottomfish were
reduced and the labor associated with hauling up the long lines was considerably lightened.

The development of a 1nuch larger marker for botlomfish in the early 1980s resulted in premium
prices. This motivated fishermen on the 1nain Hawaiian Islands fishing grounds 1c increase their
landings (Pooley 1593b). However, the number of vessels participating in the MHI fishery
declined after reaching a peak of 583 in 1985. This decrease in fishing elfort suggests thal some
bottomnfish fishermen perceived a growing shortage of boltomfish in the MHI fishery and
swilched io other fisheries. In 1998, concemns about decreasing catch rales led the State of
Hawaii lo ¢lose certain areas around the MHI te bottomfish fishing, including parts of Penguin
Bank in the EEZ. In addition, new stale rules esiablished a recreational bag limit of five onaga
or ehu, or a mix ol botly per person.

In addition to Lhese food fisheries, Hawail is the only area of the ULS. Pacific Islands where a
significant omainental reel fish fishery has developed. The State of Hawaii regulates omemental
collecting by permil. Mosl of the coinmercial collecling occurs around the island of Hawaii
{Miyasaka 1997). At least 60 businesses, employing al least 255 people, are involved in
collecting, wholesaling, retailing, impotiing, and exporting omamenial reef producls in Hawaii
(Miyasaka 1991).

Hawali also has a large and apparenly alill growing recreational fishery, which overlaps
considerably with the commercial and subsistence components. A 1996 national snrvey of
recrealional fishing (in which “recreation” included charter fishing) estimated thet 244,000
recreational 1narine anglers, about half of them residents of Hawari, made 2.3 milbion angler-trips
(2.9 million angler-days) in Hawaii (U.S. Fish and Wildlife Service and Buresu of the Ceunsus
1998).
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The enllural significance of this hislory of commercial development is underlined by ils
significance in the collective memory of some of Hawaii’s major ethnic groups—the Japanese
and Native Hawaiians in particular. In 1999, for example, the Japanese Cultural Cenler of
Honolulu organized an exIribition commemoraling the past involvement of Japanese in Hawaii’s
commercial fishing industry. Some Hawaii fishennen leel a sense of continuity with previous
generations of fishermen and want 1o perpetuate the fishiug lilestyle. A 1993 survey of
participants in the NWHI boltomfish fishery found that half of the respoudents who fish m1 the
Ho'omalu Zone were motivaled to fish by a long-term family tradition (Hamilton 1994). This
sense of conlinuity is also reflected m Lhe importance placed on the process ol leaming aboul
fishing from “old limers,” and tranamitiing that knowledge 1o ithe next geueration.

The importance ot seafood, and the discriminating tasies of Hawaii's consumers, have made
quality—and quantily and variety ioo—hallmarks of Hawaii’s sealood 1narkels. As a resull, fish
markels have became important instilutions in Hawaii society. Long-established fishing-relaled
mfrastructure in Honolulu, sueh as the fish market and the Kewalo Basin mooring area, have
helped define Lhe character of the city. Consequently, even though much fish relailing now
occurs through self-service supermarkels, Honolulu’s fish market has endured and continues to
be a center of social inieraction for soine island residents. The retai] inarket is mainly composed
of single proprietorship-family lype operations. Cloge social conneclions have developed
berween retailers and consumers. This stems from the need for successful fish dealers to
maintain good relalions with their customers and thus keep a stable clientele (Garrod and Chong
1978). The larpe variely of sealood typically oflered in Hawaii’s seafood markets reflecis
Hawali’s ethnic diversity and each ethnic group’s preferences, Iraditions, holidays, and
celebrations (URS Corp. in prep).

Given Lhe hisiorical significance of commercial fishing in Hawaii, il is likely thal some residenis
vongider the fishing industry an important part of the cultural identity and heritage of the islands.
Even people who have never fished, and do nol intend 1o, may nonetheless wish that others
continue to fish because ofi1s contribulion lo Hawaii’s social, cultural, and economic diversity,
This existence value tnay be expresged in vanious ways. For example, soine people inay engage
in vicarions fishing through the consumption of books, magazines, and television programs
describing the fishing activilies that others are pursiing in (he walers aronnd Hawai,

Just as Hawaii’s fishing tradition 15 an inlegral pan of the islandse’ heritage and characler,
Hawaii’s image has becoine linked with some Lypes of locally caughl conswned seafood. Among
the fish species that have become closely identified wilh Hawaii are opakapaka and onoga. As
noied by a national scafood 1narketmg publication, this syinbolic associalion has an important
ECONONLIC ASPECT:

“When it comes to selling seafood the Hawaiians have a distinct advantape. Their product
comes with built-in aloha mystigne, and while they've emphasized ihe high quality of the
fish taken fromm thelr walers, they’ve also laken fall advantage of the aura ol exotic
Hawaii itself in promolion on the mainland and, now, in Europe™ (Marnis 1992, p. 75).
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The availability of seafood is also imporiant lo Hawaii’s tourist industry, the mainstay of the slale
economy. Japenese tourists visiling Hawaii oflen wanl 10 enjoy the traditional loeds and
symbols of Japan while they vacation in Hawali, including various types ol high quality fresh fish
(Peterson 1973). Hawaij tourists from the U.S. mainland, and other areas where fisl is not an
integral part of the customary diel, typically want to eat seefood because il is part ol the unique
experience ol 8 Hawaii vacation. Conswning fish thal is actually caught in the waters around
Hawaii further enhances thatl experience (WPRFMC 2000), -

Today, the people who participate in Hawaii’s reef-related fisheries constilute an ethinically
mixed and spatially dispersed commumily numbering thousands of individuals. A large
percentage of the populaton harvests coral reef resources lor subsistence and customary
exchange of food with friends and family. Although it is hard to tell how many people this
seginenl ol the populalion represents, it has been estimated ihat some-time food fishermen range
betareen 100,000 to 400,000 individuals.

There are & few rural villages in the state where mos! residents are at leasi partly dependent on
fishing [or their livelihood (Glazier 1999). Bul generally Lhere are not particular lowns or cilies
where the balance of the residents depend on or engage in fishing to make a living. Instead,
fishing communities—in the sense of social groups whose members share similar lilestyles
associaled wilh fishing—are sub-populations within metropolilan areas or towns.

Today, Hawaii fishermen fish for e varieiy of reasous. In fact, the same person can cile a range
of molivations (Glazier 1999). In the small boai fishery around the MHI the dislinclion between
“recreational” and “commercial” fishermien is extremely lenuous {Pooley 1993b). Hawair’s
seafood markel is not a5 centialized and industrialized as U.S. mainland fisheries. Tlws, it is has
always been feasible for small-scale fishermen to sell any or all of their calch for a respectable
price. Money eamed from part-time commercial fishing is an Important supplement to the basic
incomes of many Hawaii fainilies. Even full-time commercial fishermen cile other reasons,
besides mouey, for why they fish. For exainple, a 1993 survey ol owner-operators and hired
caplains who participate in the NWHI botromfish fishery found thal enjoyment of the lifestyle or
work ilself are importent motivalions for participants {Hamilton 1994).

Historical and Present Coral Reef \Uses

In recent decades, there has been a notable decline in nearshore fishery resources in the main
Hawaiian Islands (Shomura 1987), Overfishing is considered Lo be one of the major causes of
this decline (Grigg 1997; Harmen and Kalekaru 198B), bt coaslal construction, sedimentation,
and other effecis of urbenizalion have caused exlensive damage to coral reefs and benthic habilal
in locelized areas near the populaied islands.

Fishing gear types thar mainly target inshore and coastal pelagic species accounted for abont 10%
(or 1.5 million Ibs.} of the mean annual commercial fish catch in the State of Hawaii from 1990
to 1995. Recreational end subsistence calches are not reporied in Hawaii, but crecl surveys at
Kaneohe, Hanalei, and Hilo Bays suggest that the total inshore catch fiom reef areas 1s al least
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equivalent to ihe reported commercial catch, and may be two or three limes greater than thal
(Friedlander 1996). '

The majority of the tolal commercial catch of inshore fishes, invertebrales, and seaweed coines
from nearshore reef areas aronnd the MHI, The exceptions are crustaceans: over 20% of the
spiny lobster landings come from the NWHI and over 50% of Kona crab landings from Penguin
Bank. Nearshore reels in the MHI are (he focus for commercial reef ornamentals harvesting and
bleck coral collecling (Friedlander 1996).

The collection of black coral from depths of 30 1o 100 m by scuba divers has continued in
Hawaii since black coral beds were discovered ofl Lahaina, Maui, in the late 1950's, although
harvest levels have Nlucluated wilh changes m deinand. Siuce 1980, virtually all of the black
coral harvested around the Hawalian Islands has been taken froin a bed located in the Avau
Channel. Most of the harvest has come from Stale of Hawali waters and no black coral diver has
ever received a [ederal permil to harvesi precious coral in the EEZ. However, a substantial
poriion of the black coral bed in ihe Auau Channel is located in the EEZ. Recently, with the
growing popularity of household inarine aquaria, lhe demand for small, immature black coral
colonies has increased. In 1999, concern about the potential for grealer harvesting pressure on
Lhe black coral resources led Lhe Slate of Hawaii to prohibit taking from slale waters black coral
with a base diamerer less than 3/4 juches. The Council has recommended that a ininimum $ize
[imit also be established for black coral harvested in the EEZ (WPRFMC 1999).
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Table 3.10: Mean actual catch {Ibs) by gear type from Penguin Bank {2-200 nm),
based on data from DAR reported commercial fishery catch statlstics from

1891-1995 {modified from Friediander 1996),

Gear Type Catch {Ibsfyr)

Oftshore gear

AU pole & line &7 486
Trolling 26,607
Tuna handline 1,285
Subtotal 85,388
inshora gear

Desp handlines 83517
Mel 14,191
Inshore handline 2485
Olher 573
Trap 483
Diving 22
Subtotal 101,281
Total 186,670

After two decades of nininal aclivity, the domeslic lishery for pink, geld and bamboeoe precious
corals in the EEZ o[ Hawaii resumed in Deceinber 1999. One company uges two one-man
submersibles to survey and harvest the resource at depths between 400-500 m. These
technologically advanced devices are capable of diving to 700 m, with 2 maximum bottem lime
of six hours. To dale, they have only surveyed and begun harvesting in areas around two of the
seven known beds between the islands o Oal end Hawaii. The company has plans to search
for addilional beds 1u both the MHEI end NWHI.
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Table 3.11: Mean annual catch {lbs) of the most commeon raported inshore fish species from
Penguin Bank {2-200 nm} based on reported DAR commercial fisheries catch statistlcs from 1991-

1995 {modified fram Frledlander 1996} and from 1996-2000 {D. Hamm, pers. comm.}.
Species/Taxa 1091-1985 1888-2000
Bigeye scad (Sefar crumsnophthalums) 537 474
Goatlish {Mutfeidichthys vanicolensis) 284 165
Surgeonfish (Acanthurus xanthopterus) 204 65
Scad (Decapterus spp.) 152 41
Wrasse (Bodianus bilunulatus) 148 62
Barracuda {Sphyraerna heller) 111 55
Wrasse (Xyrichthys pavo) 111 176
Sharks {misc.) 85 3,805
Other goatfish {Parupensus spp.} K §
Big-eve-fish {Priacanthus spp.) 28 20
Parrotfish {Scard spp.) 22 -
Trumpetfish (Auwustoma chinensis) 14 1
Soldierfish (Myripristis spp.) 12 3
Lealherback {Scomberoides ivsam g 6
Surgeoniish [Acanthurus dussumien) 4 1
Surgeonfish {A. offvaceus) 4 -
Goatfish [Parupeneus porphyreus) 2 1
Unicornfish {Maso spp.) 1 1
Threadfin (FPolydactyius sexfilis) 1 -
Wrassa (Cors spp.) 1 3
Flyingfish (Exocoetus spp.) - 1

The deep-slope boltomfrsh fishery in Hawaii concentrales on species of eleline snappers,
carangids, and a single species of grouper concentrated at depths of 30-150 tm. The fishery can
be divided into iwe geographical areas: the inhabited main Hawaiian Islands, with their
surrounding reefs and efTshore banks, and the NWHL In (the MHI abont RB{)% of the bottornfish
habilal lies in slale walers. Boltomfish fishing grounds within federal waters incinde Middle
Benk, most of Penguin Bank, and approximalely 45 nm of 100-fathorn bottomfish habital in the
Mani-Lanai-Molokai complex,
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Historically, Penguin Bank has also been one of the most important botipmfish fishing grounds
io the MHI, becaose it is the most extensive shallow shelf area io (the MHI, and it is within eagy
reach ol major populetion cenlers. Penguin Bank is particularly important for the MHI calch of
wku (Apriou virescens, or gray snupper), one of the few bottomfish species available in
substantial quantilies to Hawaii consumers during summer mouths, Table 3.12 compares
bottom{ish landings at Penguin Bank during rwo periods as a percenlage of wotel MHI
coimunercial landings, for five major bottomfish species. It shows Lhat the bank has increased in
importance over the years.

For the period 1991 to 1995, 8% ol the licensed commereial fishermen who participated in the
MHI botromfish fishery reported catches from Penguin Bank {WPRFMC 1996). Penguin Bank
lhias long been known to support a productive bottom “handline™ fishery for snappers and
groupers. It is also a popular bouemfish fishing ground for recreatioual anglers. However, the
magnilude and value of the recreational landings, while significant, are poorly documenied
(Friedlander 1996). However, Holland (1985 in Friedlander 1996) noted thal the Kewalo Basin
charter fishing fleeil uses Penguin Bank as one of its major fishing areas. Offshore and inshore
fishing gear are used on Penguin Bank in aboul equal importance. Table 3.10 lists, in decreasing
order of catch, offshore gear and inghore gear. Table 3.11 lists Lhe mosi commou reefinshore
fich species reporled in cormmereial landings from Penguin Bank over the past decade, by five-
year periods. Catches for most species are generally comparable for both periods with slighily
less laken in the lasl period (1995-2000). Sharks appear Lo have been under-reported in the
earlier period (1991-1995).

Table 3.12: Average percentage of total MHI commereial eateh and average commercial catch of
major botlomfish species harvested from Penguin Bank, Sources: WPRFMC {1996) and
unpoblished data from HDAR.

Average annual perr.ent Average apnual
of tatal MHI catch catch {Ibs}
1980-1984 | 1991-1935 19971999
Opakapaka 9.63 15.11 20,609
Liku 12.06 44 04 28,785
Onaga 14 87 20.24 2.277
Ehu 1215 17,60 3,380
Hapuupuu 4.31 6.64 a0s

Limited information is available on coral reef fish community struciure al Penguin Bank. An
invesogalion of deepwater artificial reefs on he bank, nsing manned snbmersibles, recorded 62
1axa {25 famnilies), of which 32 were considered resident, 25 transient, and five incidental
(Friedlander 1996). Eaiimates of mean biomass ranged from 3-290 mUkm? for resident species
> 90-2,460 mUkm’® for Lransient species. However, Lhese eslimales are considered high for the
area, since several sindies have shown thal artificial reefs tend to support u higher biomass than
natural reefs under siinfler circumstances.
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An investigation ol the deepwater macroalgal community, using a 1namied subinersible, provides
informalion on algae al Penguin Benk (Agegian and Abbotl 1983). The bark consisis of a broad
carbonale platform {~60m Jdeep) covered with loose carbonate rubble and coarse sediments [rom
the calcareous green alga, Halimeda. The algal coimnunity, coinprising 54 species, is
characlerized by two deepwaler species aud 1nany species that occur in shallow water. The
deeper areas of the benk (182 m) are dominated by crusiose coralline algae.

When reel-associated species thal are presently managed under other Council FMPs are excluded
from the analysis, almost all of the coral reef fisheries in Hawali lake place in inshore (state}
waters in the MHI (Friedlander 1996). For exaniple, in Hawaii less than 12% of the inshore
fishes are cauglit in federal waters, based on reported cornmercial caich from 1991-1995.
Similarly, only 18% of molluscs, 1% of seaweeds, and no echinederms are harvested in federal
waters, Of the crustaceans, less than 50% of the reported commercial calch o kona crab—or
14,191 lbs, valued at $57,436—were laken in lederal walers on Penguin Bank. Overall, only 1%
ol tolal catch, measured either by weiglil or value, comes froin EEZ walers.

The top species by weight and value in the DAR inshore fish category were soldierfishes
{(Myripristis spp.), parrolfish (Scarid spp.), surgeonfishes (incinding dcantinirus dussumieri, 4.
trostegus and Naso spp.) and goatfishes {including Mulloidichthys app.). Inshore fishennen
largel some of these species (especially the goalfishes Paruperews porphyreus and P.
eyelostomus), since they can felch a high price in some seasons (Friedlander 1996). Tilapic spp.
ranked high in terms of catch, but because it sells lor a low price, il does not rank very high in
terins of value. In the MHI, 89% ofthe calch of these species came froin slale walers.

Crabs are also an important gronp for commercial, recreational, and subsistence fishermen in
Hawaii, with a mean annual commercial value of $182,182 (Friedlander 1996). The dominanl
species il lhe calch is kona erab (Raning ranina) with more than 28,000 1bs. caught amually. By
weipht, 51% of kona crab are caught ou Penguin Bank, which has long been an importani
location for kona crab nel harvests ol {Onizuka 1972). In conirast, almost all of the other erabs
species were caught less than 2 nm from shore in the MHL

Surveys of the NWHI demonstrale that coral reefs are in good condition wilh high standing
slocks of many reef fish. Nearshore coral reefs receive liltle human use because of their
remoteness, exposure to harsh seasonal ocean conditions, and their protecled status as part of &
national wildlife refuge. Most of the shallow reefs of the NWHI lie within the boundaries of the
State of Hawaii, where access and resource use conlrolled by special permil,

There is a long hisiory of fishing in the NWHI. Iverson ef of. {1989) [ound ample evidence of
fishing by the ancient Hawaiians as far northwesl as Necker Island, Srtarting m the 1920%, 2
handful of commercial boals ventured into the NWHI (o fish for shallow and deepwaler
boltomfish, spiny lobsters, and other reel and inshore species. Black-lipped pearl oysters al Pearl
and Hermes Reef in the NWHI were overfishied in (he late 1920'% and recent surveys indicate that
stocks have still not recovered, due to lack of suilable oyster shell habiial (Green 1997). As
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discussed in the previous section, from the laie 19408 to the late 1950s, there was a fishery for
akule and reef fish around French Frigate Shoals and Nihoa Island.

During (he 1960', and as recently es 1978, Asian fleers harvested (una, billfish, precious corals,
and groundfish in and around (he NWHI using longliners, pole-and-line vessels, draggers, and
trawlers. Foreign fleets were nol excluded {rom the 200-inile EEZ surrounding the islends uulil
after the Fishery Conservalion and Managemeut Act was signed into law in 1976, and the
Council began developing inanageinent plans for domestic fisheries in 1978. Even so, over the
two decades ffom 1965 to the late 1980's, dozens of foreign vessels mtermillently and illegally
lharvested precious corals in the walers around the NWHI. Because they used tangle-nst boliom
dredges, much deepwater habitat was destroyed (Grigg 1993).

As discussed in the previous sectiou, both the deep-slope bottom{ish and lobster fisheries grew
rapidly, beginniug in the early 1980s. Bolh fisheries have declined froin peaks late in that
decade. They are now managed by the Council under limited access programs Lhar fix the
number of permils. The lobster trap fishery is also subject to a harvesl quota, set annually al 13%
of MSY, and it i3 one of the inost intensively managed U.S. EEZ fisheries. Conservative
managemenl measures reduce the risk of overfishing and help prevent protecled species
interactions. The lobslter fishery is managed for low fishiug mortality, which is spread across a
wide geographic region. However, the population structure of the lobsler population in the
region as e whole and the magnitude of oceanographic changes on the recruiument dynamics of
the population are nol fully understood. Spiny and slipper lobsters are harvesied at many banks
and on reefs deeper than 10 fathomns. The lobster trap fishery catches octopus and hermil crabs
incidentally. But the incidenla} carch of reef fish is ininimal because the lobaler traps have
escape vents. Bank-by-bank allocation of the 1999 harvest guideline caused permit holders in
Lhe lobster trap fishery to distribule elfor inlo new trapping sites, inuluding some areas where
relrieval of wap lmes may damage live coral.

Currently, there are no other major fisheries in the NWHIL. Commercial trolling for owe occurs
seasonally in some areas of the NWHI, For a shorl line in 1999, experimental fishing for coastal
sharks was permitted. Many of the shellow reefs are in the NWHI are within the Nalional
Wildlife Retupe and will likely remain off limils (o fishing. Chapter 5 of the EIS discusses
docwnented and potential fisheries inleractions with protecled species in the NWHI. Occasional
visitors, including federal government persounel and coniract workers al Midway, sometimes
fish reureationally in the NWHI. However, Midway is considered part of the PRIAs and
tecreational development is disenssed in that section.

The 1nost serions problems in the NWHI al present are accumulation of marine debns, vessel
groundings, and oil spills. Most of the debris [s derelict gear lost from North Pacific fisheries. In
eddition Lo the physieal damage (o coral reefs, Ihe debris enlangles protecled speeies. ghost
fishes, and may introduce alien marne species (Green 1997). Prior military oceupation has
resulted in significant impacts at Kure Atoll, Midway Islands, and French Frigate Shoals due to
dredging, filling, and conlamination by the release of toxins from dumped transformers {Green
1997).
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Pacific Remole Islend Arees
Socic-economic Overview

During the nineteentl: century, the United Slales and Britaiu actively mined guano deposits on
Howland, Jervis, and Baker Islands. They became possessions of the U.S. in 1936, and have
been under the jurisdiction of the Department of the Interior since that time. From 1935 o 1942,
the three 1slands were occupied by Hawaiians, sent to consolidate U.S. claxms. They were used
as weather slalions and military ourposts during World Was II, and debris from that peniod
remains. The threc atolls are presently Natienal Wildlife Refuges adminisiered by the U.5. Fish
and Wildlife Service. They are uninhebited but visited periodically by scientists, researchers and,
occasionally, expeditions of ham radio operators, Entry is controlled by special permil.

Palmyra was claimed by the American Guano Company in 1859, It was annexed (o the Kingdom
of Hawaii 1n 1862, but becamne privately owned in 1911. In 1922, the Fullard-Leo famnily
purchased it. Il was laier annexed to the United Siates, bul specifically excluded from the
Terrilory and State of Hawaii. In the late 1930's, in preparation for World War IT, a seaplane
base and other delense facililies were construcied on Palmyra. The U.5. Navy or other federal
inslallations continucusly occupied the atoll unti] 1949. It was also used lor nuclear fesling
programs 1n 1962, The Navy's atleinpt o regain control of Palmyra efier World War II ended
with a U.S. Supreme Courl decision io retum ihe atoll to the privare owners, the Fullard-Leo
farnily, who also claiin ownership of Kingman Recf. In Januvary 2001, The Nature Conservancy
negotiated exclusive purchasing rights o Palmyra lsland with the Fullard-Leo family. They
repori thar two-thirds of the island will eveniuelly be designated a National Wildlile Refuge, run
by the UUSFWS, and one-third will be nsed for ecotounism, On January 18, 2001, the Secrelary of
the Interior, through Secreturial Order 3223, declared Kiugman Reef and the surrounding
snbmerged lands and waters as a National Wildlife Refuge out 10 a distance of 12 nm.

Secretarial Order 3224, issued the same day, declared the waters of Palmyra Aloll as a nalional
wildlife refuge oul 1o a distance of 12 nm. However, lidal waters, snbmerged lands, and
emergent Jands were excluded from this Order. The MSFCMA estabiishes the Council’s
Jurisdiction over EEZ walers surrounding Palmyra to the mean high waler mark, including the
waters of the lagoon and the aree within the 12 nm refuge boundaries.

The written hislorical record provides no evidence of prehistonc populations on Wake Island, but
Marshall Islanders occasionally visiied Wake, giving 1l Lhe name Enenkio. The island was
annexed by the Uniled Siates in 1899, Before the 1930's the only visilors were scienlists and
survivors of shipwrecks. The Navy received adminisirative conirol of Wake iu 1934, and
established an air base on the atoll in January 1941. Wake Island figured prominently in World
War [I. The U.5. re-cccupied the atoll after the war, and administralive authorily was held by Lhe
Federal Avialion Administration until 1962, wheu it was transferred (o the Depariment of the
Inierior, which in turmn assigned authonty 1o the U.S. Air Foree. Siuce 1994, the Department of
the Army has memtained Adininistrative use of Wake Island.
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I 1858, both Hawaii and the U.S. claimed Johnstou Atoll. Guano deposits found on Lhe island
were exploiled for a short period in the nineteenth century. Johnston Atoll is still controlled by
the U.S. mililary. Starting in the late 1940's, Jolwston Atoll played an imporiant role in the U.S.
nuclear testing program. In 1962, three rockels accidentally exploded on or above Johnsion
Island. Chemical munilions have been stockpiled on Johnston Atoll for storege and destruction
by means ol a specially designed chemical munilions incinerator.

A recently established eco-tourism operalion in the Midway Aioll National Wildlife Refuge has
improved public access lo the NWHI. An agreemnent between Midway Phoenix Corporaticn and
the USFWS ellows up Lo 100 people to visit the atoll each week. These visitors nennally get to
Midway by air, on charter flights trom Honolulu. Tvpical aclivities inchide charter fishing,
diving, and wildlife observation. The company emphasizes this last aclivity in its prometional
1naterial, promoting wildlife lours that ler visitors “gain first hand knowledge of the albalross,
resident seabinds, migrant shorebinds, threatened green lurties and endangered Hawaiian monk
seals.” The Public Use Plan for the Refuge oultlines other ontdoor recrealional
activities—inclnding shoreline fishing, lobstering, night diving, night fishing. kayaking tours,
and glass-botlom boet excursiens—that could be offered to visitors in the future (USFWS 1997).
These aclivities should result in increased recrealicnal use ol WWHI inarine resources. Because
of their location and hisiory, no genuine cemmunity participalion in coral reef fisheries can be
ideniified for ihe PRIAA. The next sectiou discusses coral reef resource use by part-time
residents on these islands and atolls.

Historical and Present Coral Reef Uses

Litile is known abourt the present zlatus of coral reefs in most of the remolte U.S. island
possessions, although anecdelal reperts suggesi that they are mostly in good condiiion.

Localized impacis on coral reefs have ocenrred due lo coastal construclien and pellution on some
islands occnpied by the U.S. military. Hurricanes and siarfish infestations have occasionally
affected soine areas,

Fishing is light in most areas. Hawaii-based vessels have been reported Lo make sporadic
commercial fishing trips to Palinyra and Kingman Reel for bettom fishing, harvesting coastal
sharks [or inning,. The past extent of harvesting by passing yachts or poaching by foreign
[ishing vessels is unknown (Green 1997). Since May 2000, the Nature Conservancy has been
conducling small scale experimental ecotourism activities, including, diving, snorkeling,
kayakiug, fishing, and wildlife pholography. The Nalurc Conservancy has also proposed
eslablishing an inshore/offshore sportfishing operation. It would include a catch-and-release
program for pelagic species, bonefish {4fbule spp.),-and olher recl fish, particularly the giant
trevally (Cararx ignobiis). The proporal also includes menitoring of ish slecks, and conducling
‘biological invesligations on the migratory, reproduciive, and recruitment pattemns of those stocks
{Chuck Cock pers. coimn. 2001). Data on catch and elfort from the recreational [fighing will also
be recorded. In addition, pursnant o 2 license agreemen! with the Nalure Conservancy, Palmyra
Pacific Sealoods, LLC has established and is currently eperating a commercial fishing operation
en Palmyra Atcll. Pahinyra Pacific Seafoods, LLC is operaling under rights granted Lo il by the
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Fuilard-Leo family, and ils existing fishing areas and business interests include the rescurces m
the vicinily of Kingman Reef (F. Sorba, pers. coinm 2001).

Thete arg no permanent residents on any of Lhese islands, although on Wake and Johnston there
are temporary work forces who have e long history of recreational fishing and shell collecting.
The fishery at Johnston Arwll was described over & six-year penod (1985-1990), based on Lhe
results of a creel census by Irons et af, {1990). They found that long-lerm ‘residents’ —almosl
all employees of the prime contracior for Johnston Atoll operations—did most of the fishing and
thus produced a large proportion of the catch. These residents fished for enjoyment, o add fresh
fish 1o their diet, and 1c accumulate fish Lo lake home on leave. The remainder of Lhe calch was
harvesled by *transients,” mililary personnel and conltractors slalioned on the island for one or
two years. However, thiough cooperetive management between the USFWS and the 1nilitary, the
praclice of shipping coolers of fish back to Hawaii by workers slalicned on the alolls was
stopped. Likewise, the colleclion and shipmenl of live corals by recreational divers were also
stopped.

Irons ef al. {1990) reported that the saldierfish (Myrispristis amaenus) composed (he largest
proportion of reef fish calch al Johnston (see Table 72 in Green 1997), Other importani fish
species included bigeyes (Prigcanthius eruentatus), agtails (Kuhlia marginata), mullel
(Chaenomugil leuciscus), goatfishes (Mulloides flavolineatus, Psendupeneus bifasciatus, P,
cyelostomus, and P. multifasciatus), yacks (Caranx melampygus and Carangoides
orthogrammus), parrotfish (Scarus perspiciflatis), surgeonfishes {Acanthiurus triostegus and
Clenochaetes strigosus), and bigeye scad (Sefar crumenophthalmus). Gear lypes varied with the
iarget species and included hook-and-line fishing, spearfislung and throw nets. All of the more
heavily fished areas al Johnsion are localed [n nearshore walers. Irons ef al. (1994) also nated
Lhat recreational divers at Johnslou collected pieces of coral lor souvelnlirs. Acropora cytherea
and the hydrovoral Distichopora viofacea were the two main species collected, althouph smal]er
quanlities of Acropora vatida, Millepora and Fungia were also collected.

The original Johnston Aloll has been extensively modified by dredging and flling. An estimaled
4 miillion squere melers of coral were desiroyed by conslruclion, and an additional 25 million
sqnare meters were dainaged by the resulting sedimentation. By 1964, dredge and Al operalions
lhiad enlarged the cnginal 1sland by over tenfold and had added two manmade islands. Fishing
regulations have changed at Johnston Auoll in recent years because of concems that fish were
being exported and thal coral collecling had become excessive and was incompalible with the
philosophy of the refuge (Green 1997). Cumrent DOI policy prohibit coral collecling and the
expori of any reef fish or invertebrates from the island. However, colleclion of selected
organisms and shelis is pennitted in restricted areas by recrealional divers. Since Johnstonis a
closed military base, only local residents engage in such activilies. No recenl fisheries slatisties
are available for the area

Naliona)] Wildlife Refuges have been established at Baker, Howland and Jarvis Islands, Palinyra
Aloll Xingman Recf and Johnston Atoll. Nalural resources are raanaged by the USFWS and

Fmal Coral Reef Ecosyalermn FMP 120 Octobar 2001




access is by special use permit only. Wake Aioll is also a candidate for Naiional Wildlife
Eefuge sratus,

3.7 Magnuson-Stevens Fishery Conservation and Management Act Definition
of Communities '

The MSFCMA requires that FMPs take into account the importance of fishery resources Lo
fishing communilies, in order to provide for Lhe sustained participalion of such coinmunilies and
to the extent practicable, minimize adverse economic impacts on them. For the purposes of Lhe
Coral Reef Ecosyslems FMP tiere are no communities subalantially engaged in, or substantially
dependent, on the harvesling and processing of coral reef resources from the EEZ, as defined by
the MSFCMA.
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CHAPTER 4

SPECIFICATION OF MSY, OY AND OVERFISHING, AND
DOMESTIC HARVESTING AND PROCESSING
CAPACITY

41  Introduction

Seclions 301, listing National Standards, and 303 of the Magnuson-Stevens Fishery Conservation
and Management Act specify required provisions of fishery management plans. First and
foremmost, an FMP must describe how management measures will prevent overfishing end
achieve optimun yield for managed stocks (§301(a)(1} and $303{a)(1){A)). It musi also describe
how much cf the optimum yield can be harvested by domestic vessels end how much can be
processed domestically (§303(a)(4)). Since il is usually impossible 1o measure stock size
directly, inanagers must identily various indirect measures, or indicators, that they can use 1o
determine slock status, the impact of fishing, and the degree to which (he stock is being fished al
oplimum yield. They must then develop a set of conirol rules that specify how managemeni
aclion should respond o any given indicator value. Maost imporiantly, if the indicators snggest
that a stock is bemng overfished, managers need 1o 1ake action to reduce fishing pressure end
begin rebuilding stocks. This chapler discusses liow measures of stock condilion—maximum
sustainable yield (MSY), optimum yield {OY), end overfishing—have been developed, and the
mndicalors that will be used to determine these levels. Ii also speeifies how much of the optimum
yield domestic fishermen are capable of harvesling end how much can be processed
domestically.

As detailed in Chapter 2 of this FMP, the coral reef ecosystem consists of thousands of speeies;
regulation of the enormons number of species with indrvidual harvest control rules would prove
unwieldy, and it is winecessary. One stralegy laken in this FMP, deseribed iu Seetion 1.6.2, 1s to
divide the coral reef ecosystem managemenl unil mto two groups, Currently Harvesled Coral
Reef Texa (CHCRT) and Potentially Harvesied Coral-Reef Taxa (PHCRT). This division of the
management unil focuses atlention on and helps lo prevent overfishing of currenlly harvested
taxa. For those taxa for which scientists have limiled dala, il will make it easier to get the
scientific daia needed 1o estimate biclogical reference poinls. For CHCRT, available catch and
effort dala will be used (o estimate relerence poiuts. If insufficient data exist for a given species,
data from similar areas or species will be used imslead o estimate reference points. If there is
absolutely no information that can be brouglit to bear, then reference points may be eslimalted by
proxy usmg dala collecled from the developiug fishery. As fishenes for PHCRT develop, those
taxa will be moved lo the CHCRT eategory,
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Figure 4.1; Representation of M3Y, OY, and overfishing.

4.2 MSY, OY, and Overfishing

The gosl of the MSFCMA is Lo ensure long-term fishery sustaimability by halting or preventing
overfishing, and by rebuilding any overfished siocks. By definilion, overfishing occurs when
fishing morality {F} is higher than (he level al which fishing produces maximum sustainable
yield (MSY). MSY is the maximum long-term average yield that can be produced by a stock on
a conlinving basis. A stock is overfished when slock biomass (B) Las fallen o a level
subslantially below what is necessary 1o prodnce MSY. So there are two aspects that managers
must monitor o determine the status of a fishery: the level of F in relation to F at MSY (Fugy).
and the level ol B in reletion o B at MSY (B ).

The techuical guidance document for Naticnal Standard | (Resirepo ef al. 1998) requires that
“control rules” be develeoped thet identify “good™ versns “bad” stock condilions. It also requires
ihat control rules describe management action that will influence a control variable (e.g., F) as a
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function ol some aiock size variable (e.g., B), lo achieve “good” stock conditions. Each control
rule must identify reference poinis called “status delerminalion crileria™ one for F that identifies
when overfishing i3 ocourring, and one for B thal indicates wheu the stock is overfished. The
status delenninalion criterion for F is (he maximum fishing mortality threshold (MaxFMT).
Minimum stock size threshold (MmSST) is the status determination criterion [or B. When

F/F 5y exceeds the MaxFMT, overfishing is occurring, and when B/B,,g, falls below MinS3T 1he
stock is overfished. When either ol these two conditions cccur, NMFS musl nolify Congress: thal
the slock is overfished, and fishery inanagers must take ection to halt overfishing, and rebuild the
stock. A reasonzble MSY control rule lemplate for application to western Pecific coral reef
ecosystems may be derived from the default MSY comirol rule suggested by Resirepo et al.
{1998}.

Managers musl exert some control over F/Fyy the y-axis labeled in Figure 4.1, which is a
function of B/Bysy on the x-axis. The default MaxFMT recommended by the technical gnideline
documenl cited above is an upper limit set at Fyxy, shown as a horizontal line af 1 = MaxFMT =
E/F sy I applying the MSY control rule, fishing eflort—expressed as the raiio F/F,gy—must
not be allowed to excecd lhe MaxFMT, althougl: a stock with a biomass well above By, can
support larger F values for a limiled time, while B declines iowards Bygy. Olher lypes of control
rules would allow higher F levels under specified conditions, bul such rules require reliable
measures of B and a very good understanding of stock dynamics.

The MinSST is shown in Figure 4.1 by a vertical line at a biomass level substantially below
Bysy. This allows for some natural fluctuation of biomass around Bg, under an MSY harvest
policy. When B falls below MinSST, however, the slock is considered (o be overfished and then
F must be reduced below the MaxFMT by an amount that depends on the severily of the slock
depletion, the slock’s capacity to rebuild, and the desired recovery time for the stock. A
miniinnm biomass flag (see Figure 4.1) slould also be defined so that i'B drops below it,
manegers are prompted 10 implemenl remedial action before biomass reaches the MinSST.

When slock biomass falls below the MinSST, fishery councils are required (o develop slock
rebuilding plans. Diflerent conlrol rules may be used in rebuilding plans. A precaulionary
approach dictates thal managers follow an “oplimal yield” (OY) control rule, as illustraled by the
line labeled Foppuupme in Figure 4.1, OY is MSY as redneced by relevant socioeconomic faclors,
ecological considerations, and fishery biological constraints to provide the greatest long-lerm
benefiis Lo the nation. Under the snggested OY control rule (adapted from the Reslrepo ef al.
1998 default guidelines}, when B is below B,y , F is comrolled as a linear function ol B, until a
rebnilding target ol By is reached al F,,. A final OY 1arget (B, ) somewhat greater than B,y
is achieved by keeping fishing effort a1 Fyy, (see Figure 4.1). Simululion results show thal when
fisheries are managed at F,,, equilibrium biomass will be maintained at about 1.30 B,,g, and
resulting equilibrium vield (OY) will be at about 95% of MSY (Mace 1594).
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4.3  Application of the MSY Control Rule to the Coral Reef Ecosystem
4.3.1 Overfishing Criterla in Coral Reef Ecosystems
It is difficult 1o determine overfishing criteria for coral reef fisheries because the coral reel’

ecosystem conlains 1nany species and this produces a complex web of ecologicel
interrelationships. Russ (1991) defines four non-mutualiy-exclusive overfishing categones:

. growth overfishing, which occurs when fishing inlensity prevents fish from reaching
older age classes;

. recruitment overfishing, which oecurs when the spawning stock of a population is
reduced below the level at which adequate reproduction can maintsin the population;

. econormc overfishing, which occurs when a fishery is no longer cosi-elfeclive; and,

» ecosyslem overfishing, which occurs when fishing pressure causes changes to the species

composition in a inulli-species setting, oflen resultmg in changes in ecosyslem fanelion
(DeMartini e/ al. 1996}

The Council manages most other EEZ fisheries through its four implemented FMPs. These
FMPs have used either the recrnitment overfishing model to identify overfishing crileria—such
as spawning potential ratio, or SPR—or thie growth overfishing model, using MSY metlods.
However, the ecosystem overfishing concepl, detecied by shifts in species composiiion or trophic
web dynainics, 1nay be mosl appropriate for the CRE-FMP. This epproach can guard againsi
single-slock recruitment overfishing, where applicable. Because the coral reef ecosystem is a
mulli-species communily with a long coevolutionary history, removing certain species—if il
reduces species diversily—could lead Lo the unwanled predominance of ofien less vaiueble
generalist species. Changes i species dominance patierns in coral reels expenencing hishing
pressure have been reported for a number of tropical slocks {rom various areas around the world.
It is also well known thal the sensilivily o mulli-species systeins (¢ environmental [luctuations
mcreases as the level of exploilation increases.

4.3.2 Estimating Reference Points With Limited Data

Available biological and fishery data are poor for all species and island areas covered by Lhe
CRE-FMP. Data ¢ollection systenis are managed by the local island governments, and they vary
widely in format and coverage. Data are generally restricted lo commercial landings records for
g handfu! of species. Total effort cannot be adequately partitioned between the vearious
management unil species (MUS) for any fishery or area. Biomass, maximum sustainable yield,
end fishing mortalily eslimales are not available for any single MUS. Ewven though it seems
likely thai fisheries largeting coral reel ecosystem resources will continue to expand, possibly
inlo the EEZ, there is scant information on the life histories, ecosystem dynanics, fishery impact,
corunumily structure changes, yield potential, and management reference points for many coral
reel ecosyslem species.
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Cmce these dara are available, fishery managers will then be able to establish limits and reference
poinis based on the mulli-species coral reef ecosystem as a whole. In accordance with the
Netional Standard guidelines ciled above, whenever possible, the MSY control rule should be
applied to the individual epecies in a multi-species stock. When this is not possible, MSY may
be specified [or one or more species; these values can then be nsed as indicarors [or the mulli-
species slock’s MSY. Clearly, any given species thar is part of a mulli-species complex will
respond differently Lo an OY-determined leve] of fishing effort (Fgy). Thus, for a species
complex that is fished at F,,y,, managers still must track individusl species’ mortality rales
order le prevent species-specific population declines that would lead to strict protection, as
reqmred by the Endangered Species Act. For the fisheries encompassed by the CRE-FMP, the
mnlli-species complex as a whole will be used Lo establish limils and reference points lor each
aree. Where possible, availabie dala lor a particular species will be used Lo evaluale the status of
individual MUS stocks in order lo prevent recruitment overfishing. When better data and the
appropriate mulli-species stock assessment melhodologies become available, all siocks will be
evelualed indepenrdently, withont proxy. Spatial bounds will initially follow the five island
groups (hat are parl of Lhe managemenl area,' bul will be refined as stock bounds and ecosystem
structure become better undersiood.

Coral reef hishery scienlists have used several approaches to model multi-species fisheries willy
verving levels of success. These have been discnssed in Seclion 2.4, Briefly, the simplesl
approach has been Lo consider a colnmunity (0 be Lhe sum of ls species. Bul lhe coral reel
ecosystenm is too complex to use these methods. Instead, the syslem cau be divided into separate
trophic levels to model enerpy flow and estimate potential yields. The ECOPATH model,
discussed in Section 2.4, is based on Lhis approach {Polovina 1984}, When coupled with enotlher
compuier inodel, ECOSIM, which uses outpul from ECOPATH, abundance of bolh target and
non-targel species can be estimated when different levels of fishing pressure are applied to the
system (Kilchell er al, 1999). It may be possible 1o use these models in (he future, bul night now
there is nol enough data on corel reef species and fisheries to use them.

4.1.3 Establishing Reference Point Values

Standardized values of catch per unit effort (CPUE) and effort (E) will be used Lo establish limit
and reference point velues, which will act as proxies for relalive biomass and fishing moriality,
respectively. Limits and reference points will be calenlaied in lerms of CPUE,,3y and E,oy
included in Table 4.1.

'American Samoa, CWMI, Guany Hawaii, and the PRIAs. See Section 1.6.]1 lor a description of the manapement
area.
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Table 4.1, CPUE-based ovetfishing limits and reference points for coral reef species.

Value Praxy Explanation

MaxFMT (F ) Evcer 0.91 CPUE 5,

Fr 0.75 Eyer suggesled defaull scaling for largel

= CPUE, . operalional counlerpart

By 1.3 CPUE., simulation results from Mace (1884}
MinSST 0.7 CPUE, &y suggestsd default (1-M)B,,q, with M=0.3"
Braz 0.91 CPUE, . suggestad default (1-M)B,, with M=0.3*

"inlerim velue of M=0.1 is applied.

When reliable estimales of E,, ¢y and CPUE,,, are not available, they will be estimaled froin the
available time series of catch and eflort values, standardized for all identifieble biases using the
best available analytical lools. CPUEygy, will be calculated as one-half a multi-year moving
average relerence CPUE (CPUE). This value has not been finalized yel; however, preliminary
values from the types ol data presenily available for Hawaii are shown in Figures 4.2a-c. These
are time series of data from the State of Hawaii commereial catch reports, screened to include
only CHCRT from all gear iypes [or the enlire area of the MHI. CPUE is estimated as the
ageregate weight reported for thal year, divided by Lhe number of records for that year. A
twenty-year lime window is used for Lthe multi-year average. Figure 4.2a presents all CHCRT in
aggrepale, Figure 4.2b is for menpachi (Myripristis spp.) while 4.2¢ is for weke (Mulloidichthys
spp.). These two lalter examples were chosen because they are well-represented in the calch
report database. CPUE,, and E., could be estimaled directly {rom this, as shown in the
figures. Allematively, followiug Restrepo ef af. (1998}, they could be estimated as Eyey = Eaves
where E,,; represents Lthe long-lenm average eflort prior lo declines in CPUE. When mulliple
eslimales are available, lhe more precaulionary value will be used, AN values will be calenlaled
using the best available data. When new dala become available, reference point values will be
recalculated,
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Figure 4.2a: Time series of aggregate CHCRT CPUE from HODAR data.
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Figure 4.2h: Tima sarles of menpachl {Myrpristis spp.) CPUE from HDAR data.
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Figura 4.2¢: Time series of weke (Mulloidichthys spp.} CPUE from HDAR data.

Weke CPUE

120 5 f f f f
JCPUE REFsE1 B9’

A0 4 B M3Ya30.00

H OTs40.04;

E w MISTa. 5
! H: Fllﬂ'lzﬂ-ﬂl'
- Lo

§ o
0 4 '
47 B ] -] [} -1 ™ TS Th -=] a7 [: 1] [ o
YIS

Final Coral Reefl Ecosystem FMP 129

Qctober 2001



4.1.4 Preventing Recruitment Overfishing

The limits and reference poinis illustrated in Figure 4.2 can be applied to both mulli-species
stocks and to mdividual component species slocks, realizing however, thai much of the data n
the Siate of Hawaii commercial catch reports are oflen at the genus or family level. As slaled
earlier, while menaging (he multi-species stock to provide maximum benefit, fishery managers
must also ensure thal the resulling fishing mortaliry rate does nol reduce any individual species
stock to a level requiring proteciion under the Endangered Species Acl. Preventing recrcitment
overfishing on any component stock will satisfy Lhis need in a precautionary manner, Best
available data will be used [or each fishery to estimaie these values, These reference poims will
be related primarily lo recruiiment overfishing and will be expressed in unils such as spawniug
potential ralio or spawning slock biomass, However, no examples can be provided at present.
Species for which managers lave collected exlensive survey date and know their life hisiory
paramelers, such as growth raie and size al reproduction, will be the best candidaies for
detemiuing these values. .

4.1.5 Prevaenting Ecosystem Overfishing

Using the best available dala, managers will monitor changes in species abnndance and/or
composition. They will pay special ailention to those species they consider important because of
their trophic level or other ecological imporiance lo the larger communily. For Hawai, a
preliminary approach aggregales HDAR data inlo two five-year bins for comparison, an early bin
comprising 1948-1952 and a recent bin compnsing 1995-199%. Table 4.2, which may be found
al the end of this chapier, ranks CHCRT based on Lheir proporiiou of tolal landings in the 1948-
1552 data bin. Although il is difticult to draw conclusious from this exercize, it does show, ina
preliminary wey, how in an exploiled ecosystem species composition has changed over time.,

4.4 Specification of Harvesting and Procassing Capacity

Section 303(1)(4) of the MBFCMA requires thai all FMPs “assess and specify- (A) Lhe capacity
and the extenl lo which fishing vessels of the Uniled Slales, on an annual basis, will harvest the
cplimum yield..., (B) the portion of such optimum yield which, on an annual basis, will not be
harvesled by fishiug vessels of the United Siales and can be made available for foreipn fishing,
and (C) the capacity and extenl 1o which Uuited Slales fish processors, on an annual basis, will
process thal porliou ol such optimum yield that will be harvested by fishing vessels of the United
Stares.” :

Information used to compile this FMP, togeiher with infonnation in the other Weslern Pacific
Council’s FMPs and relaied documents, was examined 1o assess and specify the 1.5, fishing and
processing capacily in this region. FMPs from other regions and related documents, inclnding
Owr Living Oceans (NMFES 199%) (available online al hup://spo.nwr.noaa. gov/olo99.htmm)
provided additional infonnation on U.S. harvesling and processing capacily. This information
clearly indicales thal fishing vessels of the U.S. currenily have the capacity to harvest the
opumum yield on an annual basis. As such, no part of ithe optimum yield will be made available
lor foreign fishimg. Similarly, the capacily of U.S. fish processors is of suflicient size 1o process
the entire optimum yield.
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Table 4.2; Change In landings for selected Hawali CHCRT, 1948-1852 compared to 1985-1999,
Species are ranked based on 1948-18952 landings.

1948.1852 agyregate 19985-1999 aggregate
Hawaiian, English & Latin namee [~ " ST FE— " —
?,ff;‘,;ﬂi;i‘;jg‘j’"“ 415252 | 18.54 1| 218,781 | 15.04 1
?,,ng?;m;'pff;f;? muliet 421,480 | 14.35 2| 27285 | 188 12
}'f,,i’}f;,-ﬁ}',‘;,‘;’,;g“ﬂj" 305.108 | 13.62 3 | 148,128 | 10.18 a
?;?m”ﬁgﬁiﬂj‘iﬂ,gja’"“ 172,49 | 770 o | 20856 | 1.42 19
mifg‘é?éh':ﬂ”ﬁg:':ﬁam“ 101189 | 452 s | 1049008 | 7.24 5
ﬁﬂ;ﬁﬂg sexdils) 96,385 | 430 8| 5128 | 035| 28
ﬂi’;’ﬂ;ﬁ,ﬁ;" ;;;:Egus} 88,335 3.04 7 | 70448 4.84 7
fﬁ;’;};‘,’,’ﬁ‘fﬁ gﬂiﬁéﬂf n 86,445 | 3.86 8| 23620 | 162 13
f;;}',i’fai,,';‘fﬂ:,’,z,?f’“':”“ 84,075 | 275 o | 15588 | 107 21
i?;‘;’ ;,ﬁ,f,? ; E';;r:i‘;f;;} 82,062 | 3.66 10 | 14,847 | 1.02 22
fgﬁ;i;;f;';iﬁ} 80,050 | 3.61 11| 8016 | 674 6
,%Zﬁn%a;;?mh 40705 | 222 12 | 150262 | 10.85 3
E:‘iﬁ;,‘;‘jﬁ{?:ﬁgﬁ;;,’ggggf‘; biookiy | 46338 | 207 13| 28020 | 193 11
ﬁ’;:?,‘,;,;’:ﬁ‘jt{jﬁ::j;‘;g;““ﬁ*“ 43084 | 1.92 14 | 165464 | 1135 2
oo ey 32088 | 143 15| 22133 | 1852 14
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Table 4.2 [cont.)

1948-1952 aggregate 1995-1999 aggregate
Hawaiian, English & Lalin names Pounds ” Rank Pounds o Rank
(Ko santh o) 31637 | 1.41 16 | 21827 | 149 18
ﬁ;iﬂ”:;ﬁ nfish 27727 | 1.24 17 | 66886 | 458 8
f:;ﬁ% Sr::g;ﬁ;h 27156 | 1.21 18 | 56,628 | 2.8 B
{ng;;gi c‘jﬁ;‘i“’[:s?e' 20,616 | 082 19| 1,378 | o008 33
?;;?égjﬂsﬂ?mumws} 20,173 | 0.90 20 | 13576 | 053 25
gfﬁfitffﬂ:f: :g:fh Cymalutes lechuss) 17,559 | 0.78 29 | 22014 | 151 15
?ﬁéﬁ;ﬂs grandoculis) 15,937 0.71 22 | 11,479 0.79 26
N e amciaous) 15873 | o7t | 23| 2858 | o018| 30
fé”a’?;’:t?d”a”;‘;’ tnggerfish 14,460 | 065 24 g73 | ©.06 38
;‘;am;a’;;; P atus) 10540 | 047 25 | 21,867 | 1.0 17
ﬂi’:ﬁﬂﬂgﬁg“"m 10,067 | 045 26 | 17953 | 123 20
?ﬁ:ﬁﬁ%‘:j’;‘:’gﬁ“& ra0centron spp.) 6718 | 043 27| 1376 | o000 a4
(Caotomm oy e 8,417 | 036 28 | 5316 | o0ar| 27
fgﬁ;ﬁg?ﬁefﬁz; wrasse 2,035 | 009 29 227 | 0.02 39
s 1768 | 008 | 30 0| oo0| 43
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Table 4.2 {cont.)

1843-1952 aggragate 1995-19499 aggregate
Hawalian, English & Latin names | paunds o Rank |Pounds % Rank
ff;ﬁﬁﬁ;:ﬂﬁ:ﬂgh;”ﬂm““““ gd5 | 0.04 a1 | 28500 | 197 10
Eﬂaﬁ“&?jﬁ mullet 376 | 0.02 3z 421 | 0.3 38
;?;c:g;ﬁ;ma:r:gﬁ}i?g 255 | 0.01 a3 | 2233 | 015 a2
fg::ggﬂf;‘:g::ﬁ;ﬁ;ﬁff 65 | 0.00 34 | 12,882 | 085 23
o bt g | om| w| o] ow|
f‘é‘;";’;ﬁ:ﬁ;;ﬂ‘:;ﬂ:fvm} 32 | 000 3g gra | o006 37
{Pza;?]r: :éﬁ: }T‘Z'Lge scons) 23 | 0.00 ar a7 | 0.0 41
fﬁ;‘gﬁgﬁ;g’;&?m butterflyfish 1| ow0 38 1| o000 a2
Ei’;i‘;ﬁ”;;i’;ma” goatfish 8| o000 39 s0 | 0.0 40
ﬁ\,‘f;g ﬁi’fa ;;.-:?.'?;:?Sh o| o000 40 | 22001 1.51 16
?;‘;’;ﬁb:g'epu?bﬁ;tg;?u " o| o000 41 1072 | o007 35
?‘;?rﬂggzﬁhz";iﬁg;gﬂs} o| o000 42 | 13821 | o095 24
Fé:‘pf;g:;;ﬁs arqus) o| oo "1_3 2304 | 0.16 a1
f&ﬁ??&;;w“ﬁs” o| 00 44| 3744 | 026 29
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CHAPTER 5

MANAGEMENT REGIME

5.1 Introduction

The preceding chaplers have mainly described the selting for manageinent: what areas and tlaxa
will come under the FMP, (he nature of he coral reel’ ecosystem, the way that resources withn
thal ecosyslein are used by people in various coimnunities in the region, and the coteria that will
be used to assess the status of managed species. This chapler outlings the actions thal (he
Council is implementing to manage fisheries on coral reefs under Council jurisdiction. The
overall goal of (his management progam is to establish a management regiine for the entire
Western Pacific Region that will maintain susiainable coral reef fisheries while preveuting any
adverse mmpacls 1o stocks, habiiat, prolected species, or the ecosystem. Developing managemnent
objectives thart support Lhis goal was an iinporiant slarting point in delenmining the kinds of
measures that shonld be impleuented. The reader is encouraged to review Section 1.4, which
lists and deseribes these objectives. Jnal as this whole plan has been shaped by the ecosystem
epproach advocated by the Ecosystem Principles Advisory Panel (EPAP 199%), the management
regime outlined hiere has been developed with these principles in mind. Section 1.5, describes
Low Lhis FMP conforms to the eiglit aclions thal the Ecosystem Principles Advisory Panel argues
should be included in any “fishery ecosystem plan.”

Presentiy, there.is litile or no fishing or harvesting of coral reef ecosyslem species in federal
walers of the Weslemn Pacific Region. This is due partly to access restrictions imposed in some
coral reef habital areas by various federal agencies. Within these areas, certain activilies may
also be reatricled thiouph regnlations thal in effecl serve as a de facto managemenlt program. The
managerment program described liere will 1ot superzede any of the valid restrictions imposed by
these federal authorities. However, these areas encompass only a small porlion of the total coral
recl habilal in the region. Thus, most of the coral reef ecosystem in the region is currently not
managed. This FMP managemenl regime will strengthen and extend protection and managemeut
of the ecosystem Lo zll areas witlin the region's EEZ.

The coral reef management area includes all EEZ waters {from the surface Lo the ocean [loor)
ihat are outside of stale or lerritorial waters (0-3 nmi) and within 200 nmi from shore. (See
Seclion 1.6.1 for u detailed deseriplion of the management area.) The inanagement arce includes
some areas where the Council shares jurisdiction witl other federal agencies, such as National
Wildlife Refuges. State walers have also been considered, zlthough the management measures
described here will only epply to waters within federal jurisdiction. CRE-FMP management
measures are meant to simplify regnlations for coral reel areas by developing consislency
between the management regimes of these various state and federal entities.
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Tle reinainder of this chapter deserzbes the mapagement measures, which fall in four categeones.
Seclion 5.2 describes marine prolected areas, which would resirict fishing in certain areas.
Seclion 5.3 outlines permilting regimes. This FMPF would iinplement a specizal permir and
reporling regime for certain aclivities. A less restriclive general permit may be implemented at a
later date. Section 5.4 describes gear restrictions thet would be imposed ou coral reef fisheries.
Seclion 3.5 enumerales several other components of the management regime thal are not
regulatory ineasures. Tlese inchide measures to adapl the management regiine lo chenging
condilions, the enforcement program Lhat will supper the regiine, and non-regulalery measures
lo facilitate coordination between the various groups and agencies involved in managing EEZ
MArne resources.

5.2 Marine Protected Areas

Marine prolected argas (MPAs) are an auractive option [or ecosystem-based fisheries
managemeni. The selection of an MPA does not require detailed knowledge of the managemenlt
umit species in order to holistically conserve multi-species resources and (the funclional attribules
of marine ecogysiems. They can also provide “insurance™ against periods of poor recruitment of
individual stocks.

MPAs can alse vary in scope and extent. They can be areas designated for limiied use, seasonal
use, or areas thal are complelely restricted froin consumptive use (uo-take). Although completely
resiricted areas are thought Lo provide the highest degree of prolection lo marine ecosystenis, less
resirictive areas also provide some protection with fewer economic and social impacls.

The optimum size of an MPA depends on 1nany faclors, including the resources managed,
managemenl poals, enforesment capabilities, and social and economic consirainis. However,
researcliers do nol yet fully undersiand the retaiion between the area covered by en MPA and
resulting benefits in the lorm of ecologically complete corzl reef ecosysiem protection. To be
useful Lo fisheries and o promote the conservation of coral reef resources on a broader scale,
MPAs shonld serve as sources of reproduclive outpui Lo replenish larger surrcunding or down-
current areas. Tlie presenl approach of eslablishing sinall and izolated MPAs is inadequate for

this purpose.

Few, if any, studies have sought to verify whether MPAs established in the U.S. Pacific Islands
do actually benefit nearby fisheries. It is clear thal fish populations that build up in small areas
teinporarily closed Lo fishmg are quickly reduced when [ishing is resumned, as evidenced by
sludies in Hawaii and (he Philippines. Existing MPAs in the U.S. Pacific Islands have been
crilicized for being either loo small and fragmented or for not encompassing suflicient depth
range and high qualily habitat to provide broad coral reef ecosystem prolection or recruilmient
benefits to fisheries.

It has been suggesred that linking the populations in different MPAs over a broad area is
necessary Lo assure long-lerm sustainabilily of coral reef fisheries. Some argue for complete
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protection from ficshing, whereas others believe MPAs are more valuable when they can serve as
natural laboraiories for fishing experiments and to test adaptive management stralegies.

In determining the localions in the CRE-FMP, the Council considered the [ollowing critena:

. Natural resource values- biogeographical representation, biodiversity, ecosyslem
integrity, ecological significance, species mainlenance, habilal structure/features, and
other special elements;

. Human use and historical values- renewabls resources of importance for sustainable uses,
recreational resources, research and monitoring, educational and inlerprelive opportunity.
historical and ¢ultural resources, and acsthelic resources;

. Impacis of human activilies- observed environmental impacis and projected impacts; and,

s Managemenl! concemns- coordination with other programs, size and boundary
consideralions, accessibility, surveillance and enforcement, economic considerations,
network-wide aclivilies, and urgency of thizals.

Two types of MPASs will be used to inanage coral reef ecosystem fishenes. The [irst Lype 1s the
no-take MPA, where all exiraclive aclivities, with a few carefully monitored exceptions, will be
prohibiled. Certain carefully managed fisheries will be allowed in the second type, the low-use
MPA. However, as new information is acquired through resource inoniloring, the imitial MPA
designations could be adjnsted and additional MPAs added in the future through the adaptive
management process.

521 MNo-take Marine Protected Areas

Under this plan. no-take MPAs will encompass federal walers shallower than 10 fathoms in the
NWHI and warers shallower than 50 fathoms around Jarvis, Howland, Baker, Kingman, Laysan,
French Frigale Shoals, the northemn half of Midway Aloll, and Rose Atoll in American Samoa.
{The Council recogmzes the co-management agreement between the Terrilory ol American
Samoa and Depariment of the Interior for the Rose Atoll National Wildlife Refuge (0-3 nmy),
togelher with Departmenl ol Commerce’s jurisdiction 1o the shoreline.) Figures 5.1 - 5.13 show
the locations of the MP As implemented by this FMP. Derailed maps of each MPA may be found
at the end of this chapter. The Crustaccan FMP provides additional prolection by prohibiting
fishing for lobaier within 20 miles around Laysan island. Moreover, other resirictions may also
apply inside areas managed and regulated by other federal authorilies. The localions of uo-take
MP As are described in the draft regulations of this FMP (see Section 8.1).

Amendments to Already-implemented FMPs

The CRE-FMP designales no-lake marine prolected areas within the managernent area.
Commercial, recreational, subsisience, or cultural take of any marine species within these areas is
prohibited. No described or undescribed gear is exempl from this designation. Fisheries
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managed under the Council’s four already-implemented FMPs' are mostly exempl from the
regulations outlined in this CRE-FMP, and wil] observe the management regime of their
respeclive FMPs. No-lake marine protecled areas are the main exception: they will apply Lo all
Council-managed fisheries. Chapter 5 o the EIS accompanying this plan analyzes Lhe impacts of
these area closures on thiese foar already-implemented FMPs. Te ensure designaled no-lake

MP As effeclively appty lo all of the fisheries managed under Council FMPs, each of the four
already-implemenied FMPs muat be amended to ensure the no-take slatus of these ereas. The
following four subsections serve as amendmenis 1o those FMPs.

Amendment ¥ to the Bolomiish and Seamount Groundfish FMP

It is prohibited to harvest the bottomfish management unit species listed in Teble 5.1, and all
tuture additions to the bottomiish MUS list, in no-lake marine prolected arcas designated i the
Coral Reef Ecosystem FMP, and in any marine protected areas that may be designated by
amendment to the Coral Reel Ecosystem FMP. The locations of the no-take MPAs are:

(1) lederal walers shallower than 10 fathoms m the Nortlwesten: Hawaiian Isiands; and,

{2) federal waters shallower than 50 fathoms around Jarvis Island (0°23' S, 160°01' W),
Howland Island {0°48' N, 176° 38" W), Baker Island {0° | 3' N, 176°38' W), Kingman
Reel (6°23'N, 162°24' W), Laysan [sland {257 45' N, 171°45' W), French Frigate Shoals
(237 45' N, 166°15" W), Lhe Northern hell of Midway Atoll (28° 14' N, 177° 22' W), and
Rose Aloll (14° 33" S, 168° 09" W

Table 5.1: Bottomfleh management unit spacles list.

Englizsh Cammon

English Cemmon

Scientlflc Name Name Scianlific Mame Name
Aphareus rufitans red snapper'silvermouth | Prisliponicides aurkcilia yallowlail snapper
Aprion virescens gray snapperfjobfish F. Mameniosus pink snapper

Caranx fgnobifis giart trewvallyijack F. fiavipinnis yellowsye snapper

C. fugubris black trevallyiack F. seiboldi pink snapper

Epinaphelus fasciatus blacklip grouper F. zonalus shapper

E. quemus ses baga Pseudacarany denfex thicklip trevally

Eiefiz carbunculus red snapper Seriola dumenti amberjack

E. coruscans red snappet Variofz louti lunartail grauper

Lelhrinus amboinensis ambon empercr Beryx splendens affonsin

L. rubricperciiats redgill empersr Hyperoglyphse japorica ratfish/butterfish
FPseudopeniaceras

Lutfanus kasmira blusline snapper richardsoni ammorhead

'The Bomoamiish and Seanwunt Groundfish, Cruslaceans, Pelagics, and Precious Corals FMPs. Additionally, Lhe
Council is currenily developing an amendnient to the to include the CNMI and the PRIA under Council-developed
FMPs and designates 26 additional botomiish MUS, These FMPs and tieir fisheries are summarized in Chapter 3 of
the EIS thal acconmpanics this CRE-FMP,
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Amendment 11 to the Crustaceans FMP

It is prohibited to harvest the cruslacean manegement unil species Jisted in Table 5.2, and all
[uture additions to the crustacean MUS list, in no-1ake marine protected areas designated in the
Coral Reef Ecosystemn FMP, and in any marine prolecied areas (bat may be designated by
amendment to the Coral Reef Ecosyslem FMP. The iocations of the no-take MPAs are:

(1) [ederal walers shallower than 10 fathoms i the Northweslern Hawaiian [slands; and,

(2) federal warters shallower than 50 fathome around Jervis Island (0°23' S, 160°C1" W),
Howland Island (0°48' N, 176° 38' W), Baker Island {0° 13' N, 176°38' W), Kingman
Reel' (6°23' N, 162°24' W}, Laysan Island {25° 45' N, 171°45' W}, French Frigate Shoals
(237 45' N, 166°15" W), the Northemn hall of Midway Atoll (28° 14' N, 177° 22' W), and
Rose Atoll {14° 33' 5, 168° 09" W),

Table 5.2: Crustacean management unit species list.

Scientific Name English Commaon Name
Panclirus marginalus Spiny lobster

Panulirus peniciilatus Spiny lobsler

Family Scyflaridsea Slipper lcbster

RBnina ranina Kona crab

Amendment 10 to the Pelagic FMP

Il is prohibited to harvest the pelagic management unit species listed in Tahle 5.3, and all future
additions to the pelagic MUS list, in no-lake marine protected areas designated in the Coral Reef
Ecosystem FMP, and in any marine protected areas that may be designated by amendment o the
Coral Reef Ecoaysten1 FMP. The localions ol the no-take MPAg are:

(1) [ederal waters shallower than 19 fathoms in the Norihweslermn Hawalian Islands; and,

(2) federal waters shallower Lhan 50 fathorus around Jarvis Island (0°23' §, 160°01" W),
Howland Island (0°48' N, 176° 38' W), Baker Island (0° 13' N, 176°38' W), Kingman
Reef (6°22' N, 162°24' W), Laysan Island (25° 45' N, 171°43' W), French Frigate Shoals
(257 45'N, 166°15" W), the Northemn bLall of Midway Aloll (28° 14' N, 177° 22' W), and
Rose Aroll {14° 33' 8, 1687 09" W).

The Council also recormmends that the Pelagic FMP be amended to specifically identify only the
nine pelagic shark species Lhat are 10 remain as Pelugic MUS. In doing so, all other oceanic
sharks belonging to the families Alopiidag, Carcharhinidae, Sphymidag, and Lamnidae will be
removed froin the Pelagic MUS list at that time. The Council further recommends that all
coastal shark species belonging to these families are to be managed under the CRE-FMP.
Therefore, the Pelagic FMP is minended 1o:
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(1) Remove all species of shark belonging to the lamilies Alopiidae, Carcharhinidae,
Sphymidae, and Lamnidae from the Pelagic MUS list except for the nine shark species
listed in Table 5.3.

(2)  Remove dogtoolh tuna {Gyminosarda wiicolor} from Lhe Pelagic MUS lisl. (Gyminosarda

unicolor is to be managed under the CRE-FMP.)

Table 5.3: Pacific Pelagic managerment unit spectas list, as amendad.

Sciantfic Namea English Commuon Scientlfic Hame English Comman
Namea Nama
Conyphaens spp. Mahimahi ISUIUS oxyrinchus Shortlin mako shark
{dolphinfishes)
Acanithocybivm solandri | Wahoo f511s pALCUS Lengfin maks shark
Makaira mazara: Indo-Pacific blue marlin Lanmna ditropis salmon shark
M. indica Black marin
Tefrapturus avdax Striped marlin Thunnus afalunga Alhacore
T. angustirosirs Shorbill spsariish T. chesus Bigaye una
Xiplvas gladiug Swordtish T. albacares Yellowlin luna
{faliophorus plalypiarus Sailfish T. {hynnus MNorthern bluefin luna
Alapias palagicus Felagic thresher shark Kalsuwonus pelamis Ekipjack fun: '
Alopias superciliousus Bigeye thrasher shark Euthynnus affinis Kawakawa
Alopias vuipinus Common thresher shark | Lamiprfs spp Moanfish
Carcharhinus falciformis | Silky shark Gampylidae Qilfish family
Carcharfinus Oceanic whitatip shark family Bramidae Pomfret
fongimanus
Priongce glauca Blue shark Auxis spp, Scomber spp; | Other Wna relalives
AffpthuRus Spp

Amendment 5 to the Precious Corals FMP

It is prohibiled to harvest the precious corals management unit species listed in Table 3.4, and all
future additions to the precious corals MUS list, in no-l1ake marine prolected areas designaled in
the Coral Reef Ecosystem. FMP, end in any inarine protecled areas Lhat may be designaled by
emendment to the Coral Reef Ecosystem FMP. The localions of the no-take MFAs are:

(1} federal waters shailower than 10 fathoms in the Northwestern Hawaiian Islands; and,

(2) federal waters shallower than 30 fathoms around JTarvis Igland {0°23' 5, 160°01' W),
Howland Island (0°48' N, 176 38' W), Baker [sland (0° 13' N, 176°38' W}, Kingman
Reef (6°23'N, 162°24' W}, Laysan Island (23° 45' N, 171°43' W), French Frigate Shoals
(237 45'N, 166°15' W), the Nodhem half of Midway Alcﬂ.l (28° 14' N, 177° 22' W), and
Rose Atoll {14° 33' 5, 168° 09" W).
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Table 5.4: Pracious Corala management unlt specles list.

Sclantiflc Nama English Common Namea Scientlfic Hams English Common NHame
Coralivm secundiurm Pink coral Lapidisis olaps Bamboo coral
{als0 known as red coral)
Coralfium regale Pink coral Acaneffa spp. Bamboo coral
{also known as rad coral)
Corallium laauense Pirk coral Amtipathes dichafoma Black coral
{alsc known as rad coral)
Gerardia spp. Gold coral Antipathes grandis Black coral
Marefia spp. Gold coral Anfipathes ulex Black coral
Calypirophora spp. Gold coral

5.2.2 Low-use Marine Protected Areas

MPAs that allow for limiled consumptive activities are becoming 2 popular tool for conservation
of marine resources. Low-use MPAs—while effectively prolecting coral reefs—have lewer
social and economic impacts than no-take arcas. Low-nse MPAs may also serve as ngturzl
laboratories to conduct research and fshing experiments, and to lest adeplive management
measures, At the same lime, through carefully managed exploitation they can provide lor food,
mediciue, and ofther benefits.

This FMP establishes low-use MPAs in federal walers between 10 and 50 fathoms decp in the
NWHI, anid around Palmyra Aloll, Wake Island, Johnston Aloll, and the southern hall of Midway
Atoll in lederal walers shallower than 50 fathoms. The drak regulations of this FMP {see
Section B.1) provide detailed descriplions of (he localion and extent of these low-use MPAs.
Fishing for coral reef ecosystem MUS will be carefully regnlated and monitored in the low-use
MPAs established under this FMP through a special permit regime described m Section 3.3.

Any vesse] operaior’ intending io fish in a low-nse MPA must notify the NMFS Regional
Administralor (RA) at ]east 72 hours belore the vessel leaves port (not including weekends and
federal holiduys). The nolice must be transmilted directly to the RA’s office or via a telephone
nnmber designated by the RA. It inuai provide the officiel number of the vessel; the name of (he
veesel; Lthe intended departure date, time, and location of the name ol the operator of Lhe vessel;
and the name and lelephone number of the agent designaied by the permil holder that NMFES can
contact on any weckday 8:00 a.m. to 5:00 p.m. {Hawali Standard Time).

*The vessel operator will be presumned to be an ageni designated by Lthe pernut holder unless the NMFS Regicmal
Adminismraror ig otherwizse notified by the permil holder.
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5.2.3 Opermtional Restrictions in MPAs

Mosrt of the operational restrictions are inherenl in MPA designation, as is the case with no-lake
MPAs, or stem from lhe permit regiine described in the next seclion. {Other restriclions result
from the gear resirictions oullined in Section 5.4.) However, tliere are two 1nore general
measures, First, all fishing vessels, including (hoge regulaled by existing FMPs, operating in or
transiting an MPA must carry insurance (o cover the cost of vessel removal and pollution liability
in lhe evenl of a grounding. The insurance liability so required will be based on vesszl caiegory,
permit Lype, and fishing area. Additionaily, the Council will work with the relevant authorities lo
prohibir cruise ships from operaling wilhin eslablished no-take and low-use MPAs. The Conncil
will also work with the relevant authorilies to aulhorize other vessels operating within MPAs o
carry insurance siinilar (o that which will be required for fishing vessels, as just described.
Second, anchoring will not be permitied by vessels Jarger than 50 feet on Gnam’s Soulhern
Banks. (It shonld be uoied (hat the Southern Banks are not designaled ann MPA under this FMP,
s0 none of Lthe other MP A-related restrictions apply o thal area.) In the event of an emergency
caused by ocean condilious or vessel malfunclion, vessels would be exempled from this
prolibition. Bul they must be able 1o document the condition or malfunction after the fact.

The Comicil considered designaling sub-zones within low-use MPAs that would be reserved for
use by indigenous people on populated islands adjacenr to the MPAs. However, the size,
location, and specific rights of use have not been determined in any detail. Therefore, indipenous
use sub-zones will not be implemented as part of [his FMP, but could be a proposed 1neasure for
future framework aclion.
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5.3 Fishing Permits and Reporting Requirements

Permits are a fundamental management lool, and are used as a basis for participation in 1nany
U.S. doinestic fisheries. Permits establish the legal rights, privileges, and obligalions of
fishermen. They are thus a vehicle for specifying the conditions under which fishing occurs. For
example, performance standards can be set as qualifying crilerie for obteining and renewing
permits. Permils can also specify thal fishermen provide basic data for fishery inonitoring and
management. Th:s monitoring can extend to permil holders’ success in complying with permil
requiremenls; by evalualing their records, managers can maintain a register of those permit
helders in good standmg. Permits will be issued only to U.S. cilizens or nationals. Permils are
not assigned lo specific vessels, although (he vessel being used during fishing operations will be
identified on Lhe permit application.

A permit process Lhat allows managers (o monitor participation, effort, and catch contribules to
seven of the eight FMP objectives outlimed in Section 1.4. Objective 4, which calls for measures
1o minimize adverse lwinan impacls, is particularly addressed by permitting. More specifically,
special permit conditions will allow managers lo carefully monitor emerging coral reef fisheries
and fisheries in low-use MPAs. Permils focus management altention on the specific reef
resources and areas to be exploiled and the harvest inethods (o be used. Periodic analvsis of
catch/effort data collecled through permit reporting facilitates adeptive manegement. Fimally,
special permits can encourage applicants 1o more carefully consider their proposed aclivities and
the potential impacls.

Table &.5: Summary of CRE reporting requirements.

. Fishery Raporting
Fishery Type Allowed In: Parmit Type Reguired Raquiremant
All igherias Al low-use Spacial permit , , .
{except exdsting FMP fizsheries) KMPAs Framework for genaral permil via special permit
Currantly harvesled CRE taxa Outside no- Framewnrk for geneval or vig [gcal monkoring!
{oxisting fisher|ea) take areas spocial parmii coordinalion
Fotenlially harvested CRE laxa Cutside no- Speclal parmit - : .
{new fisheras) : take areas Framework for ganaral parrmit via special permil
Exemplions to ban on take of wild live Cutside no-
rack and coral (bioproapecting, BKe areas Special permit via special permil
indigenaLsa)
Report [ncidental
Exigling FMF fisheries (bottomfish, Outside no- Follaw permit requirements in | take of CRE taxa via
Cruslaceans, precious corals, pelagics) | take ameas respeclive FMP respective FMP
requirements

The permit regime adopred through this FMP will regulate the harvest of coral reef ecosystem
manegemenl unit species (described in Section 1.6.1) under Council jurisdiction. As already
noled, the management area covers EEZ coral reef resources m the Council region, incinding the
remote 1.5. island possessions directly under federal control, where permils would apply fo
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fishing from the shoreline to the outer edge of the EEZ. (In no-take MPAS, of course, marine
resowrces harvesting is proltibited).

8.3.1 Permit and Reporting Regimes

Two types of permits will be used (o manage coral reef fishenes. Firsl, a special permit will be
required to fish in low-use MPAs and to harvest Potentially Harvesled Coral Reef Taxe
(PHCRT). A second permil type, the general permit, may be implemnented at a later daie, using
the framework process described in Section 5.5. General permits, if implemented, would be
required to fish for Currently Harvesied Coral Reef Taxa (CHCRT) in the EEZ outside of MPAs.
In tlie meanliine, existing permit regimes in the region will be used 1o 1nanage CHCRT harvests
outside MPAs. For the most part, these permit regimes, admiinisiered by local agencies in the
varjous jurisdictions in the Council region, efleclively manage current coral reef isheries, (o the
degree thal these fisheries are aclive. Hawaii and American Samoa have these locally-
adminislered permitting systems. In Hawaii, any person who sells their catch is required to bave
a commercial fishing licence granted by the Depanment of Land and Natural Resources. In
American Samos, the Depariment of Marine and Wildlife Resources issues a variety of fishing
pennils and commercial licences via a regional general form. Fishing for CHCRT in CNMI and
Guam does not require a permil, Neveriheless, information on numbers of vessels fishing,
[ishing eflort, aud caich data are collected through standardized sales receipts and creel censuses.
I, in the future, these locally-adminisiered permir regimes are deemed inadequare, a federal
permit, such as the general permit inentioned above, could be inplemented by the framework
procedure.

Anyone wishing to fish in the EEZ must contact their local marine fisheries olfice 1o confirm if a
permir is needed, based on the speeific larget resources soughl and the area 1o be fished. Local
manne fisheries offices will handle requests for participation in all existing fisheries in
coordination with the NMFS Pacific Islanda Area Office (PTIAQ), unless by ineans of a
framework mneasure the Council has specified some other process. [ appropriale, the PIAO will
explain the proper procedure 10 the fishennan and 1nake available permil and logbook forms as
needed.

The Special Permit and Reporling Regime

Special permits will be required for:

{1} - hehing for coral reef taxa m a low-use MPA;

(2) largeling all PHCRT anywhere fishing is allowed in the EEZ; and,
{(3) bioprospecting.

The Council thinks that, n general, harvesting significant quantities of wild live rock and live
coral should be prohibited because of the harm it conld do to the coral reef ecosystem. However,
they recognized thar limited harvests could be allowed by special permit in two circumstances:
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{1} collection of seed stock by aguaculmre operations; and, (2) collection by indigenous people
for tradilional and ceremonial uses.

Once enough dula has been acquired from fisheries largeting PHCRT, the framework process
could be used to classify the laxon as a CHCRT. A special permit would then no longer be
required Lo harvest the taxon, In addition, in order to use fishing gear that is not oue of the
allowable gear types listed i Section 5.4, & person will have to apply for a special permit. The
applicant must fully describe the gear and its mode of deploymenl on Lhe pennil applicaiion.
These applications will be reviewed using the same process as wonld be used for any other
special permil application.

Currently, residents on and visitors to Palmyra, Johnston end Wake [slands and Midway
Atoll—which nnder this FMP will be snrrounded by low-use MPAs—are allowed to fish
tecrealionally, in some cases using catch-and-release. Although these fisheries are repulated by
the USFWS, they are nol regnlated by any of Lhe Council’s already-implemented FMPs.
Therefore, under this FMP peopie who want to take coral reef resources for recreation and
personal on-island consumption will have o obtain a special permil for this purpose. They will
have to provide an estimate of their total take (in pounds) and this musl be approved by the local
authority. Any local fishing regulations in effeci should also be followed. If these procedures are
followed, the NMFS PIAQ may allow he on-sile resonrce manager to issue these permits. Since
the USFWS already regulates and mormitors these aclivilies, their programs will be 1aken into
consideralion as part of the permil applicalion process.

ecial Permit Applicalion and Review Proces

Anyone who wants lo fish in the EEZ and meels any of the cotena lisled above for the special
permil requirement musl contact the PTAQ in order lo obtain an application. They may contagt
lhe oflice directly, or they may be directed to the PIAO by the fishery management egency in
their jurisdiction. A compleled application must be submitied along with any specified [ees gt
leasi 60 days prior Lo the desired date of permit action. The fee will be calculated based on
admimisirative cost, in accordance with procedures in the NOAA Finance Handbook. (A sample
application form with directions may be found in Section B.2.} The applicent musi provide the
following information:

1. the species or laxa to be targeted by the fshery;

2. . the estimated smount of calch (in pounds);

3. the general areas/banke that will be fished; and,

4. Lthe gear that will be used and methods of collection.

Within 10 business days after they receive the application the PIAQ will notify applicants if they
nead (o submit addilional information in order lo process their application, Incomplete
applications will not be processed unlil comrectad in writing.
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Afier receiving a coinpleted applicalion, the PIAO Administrator will consult with the Council
and the director of the affected slale fishery management agency. The Council will then inform
PLAQ of ils decision to approve or deny the application. Al the discretion of the Council, it may
invite the applicant to appear in snpport of the application at the next Council meeting. In its
review, the Conncil will consider anlicipated cumulative elfects of fishing end other aclivides i
the proposed srea, environmental factors which could compound effects of fishing pressure, and
other relevant scientific information before 1naking recommendations. Afier reviewing the
Council’s decision end supporting material, the PIAQ Administrator will notify the applicant in
writing whether the application has bezn approved or denied. If the application is denied,
reasons for denial will be senl 1o the applicant in wriling within 60 days. Permils can be denied
for a nuniber of reasons. Reasons include but sre not limited to:

. The applicant has failed 1o disclose material information required, or has made false
statements as lo any malerial fact, in connection with his application;

. According to the best scientific informalion available, the harvest 1o be conducted under
the permit would be significantly detrimental Lo the population of any species of fish or
fishy habitat;

* Aclivities 1o be conducled would be inconsisient witl the intent of the special permit
program or the management objectives of the FMP; and,

. The aclivity proposed under the special permnit would create & significant enforeement
problem.

Appeals for denied permils are outlined in Seclion 5.3.3,

Special Permil Logbooks

Catch reporting is an essential part of the permitting regime. Special permit holders will have to
maintain a logbook lo record and report their fishing activity. Logbook format end data reporiing
1inethods will be determined during the special permit approval process. However, any permit-
specific requirements are in addition to e following basic requirements. The permittee must:

L. Report calch, effort end discards by species, location, lime, and other {actors as specified
by the Council;

2 E.eport protecled species observutions;

3, Report eny lost gear or damage Lo the coral reef (wilth no penalty 10 permittec);

4 Complete a daily logsheet within 24 hours after coinpletion of the fishing day; and,

3. Submit reports within 30 days of returning to port,

For a more complele descriplion, an example special permil daily calch report, and the directions
to fill out the form sec Section 8.2

The operator of a vessel harvesling coral reef resources in a low-1se marine prolected area must
cowtact the USCG, by radio or otherwise, at the 14th District, Honclulu, HI; Pacific Area, San
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Francisco, CA; or | 7th Dhistrict, Juneau, AK. at least 24 hours before landing, and report the port
and the approximate date and time ai which the coral reef resources harvested on Lhe trip will be
landed.

As noted above, only recrearional and on-island consumplion fishing is allowed on Palmyra,
Wake and Johnelon Islands and Midway Atoll. The USFWS has programs in place to monitor
these fisheries. If, after applying for a special permit through PIAQ, (he Council determines this
reporling is adequale for the MSFCMA, and daia are properly processed and provided to the
appropriate Council advisory bodies, no further data collection will be required.

The General Permit and Reporting Regime

As mentioned ebove, general permits could be required 1o harvest CHCRT m any area of ihe
EEZ not designated en MPA. If the Council determines that any exlant locally administered
permitling and reporting system is inadequate, because il i3 inconajstenl with the objeclives of
this FMP, the general permil regime could be implenented by 1neaus of a ffamework measure
{see Section 5.5.1). This framework procedure can be imtiated in one of three ways:

1. I after reviewing the Coral Reel Ecosystem annual report the Couneil finds that data
collection is inadequale, overfishing is occurring or there is the polential for overfishing,
or other relevait scientific data show (hat there 1s a need for additional managemeni

measures;

2. If the Coral Reef Ecosyslem Plan Team issues a report to the Council outlining concerns
thai need to be addressed at the next scheduled Council meeting; and,

3. If ar any lime regional 1nanagemeni authorilies bring concems 1o the atlention of the
Couneil.

General permits can only be issued if Lhe applicanl 1neets certain minimum requireinents, such as
he or she is al least eighteen years old, a U.8. cilizen or national, has no criminal record, and has
complered the application fonn. Applications will be denled 1{ the applicant does not meel any
oue o! the minnnum requirements or il'in the past the applicant has been ciled for nol complying
wilh regulations or reporling requirements. A general pennit and reporting requiremnent would
allow fishery manugers to assess individual fishing effort and methods for a given target species,
and associated bycaich. Implementing a general permit wonld result in more effective and
adaplive managemenl because consequent mandatory reporting would allow more specific dala
1o be collected. The general permil application and review process would be administered by the
PIAO in a manner similar to thal described above for the special permit. Also like the special
permit, a denied permit applicalion may be appealed, as described in Section 5.3.3.

General Permil Logbooks

For existing coral reef fisheries that harvest CHCRT oulside of MP As—lypically in EEZ walers
around the inaim Hawaiian Islands, Guam, CNMI, and Armerican Samoa—data reporting will be
coordinated (hrough the fshery management agencies in local jurisdictions. As with locally
adminislered permirting, these reporting regimes—covering snbsistence, recreational, and
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commercial fishers—currently provide sufficient information for management. Mechanisms
currently in elfect include dockside creel surveys, loghooks, and/or sales reports in American
Samoa, Guam, and the CNML. Since these methods are adequate, no changes are recommended.
Fisliery managemenl agencies in these jurisdictions, and in Hawaii, also collect data through
commercial purcliases from buyers and wholesalers, The CNMI government has requesied all
fish buyers (o fill out data forms since 1983, While commercial fish catch reporting is also stll
voluprary in Guam, a relatively high percent coverage has been maintained since 1982 through
cooperalion of the major fish dealers there. In Amenican Samoa, the Depariment of Marine and
Wildlife Resources requires fish buyers to fill out a form that mcludes the date, species, weight
of fish purchased, and additional economic information. Fishermen who land their catch in
Hawaii are required to fill out a fish catch report; it includes area fished, type of gear, and weight
and numbers of fish caught hy species,

I the Council determines data collection 10 be inadequale [or the given fishery, the general
permil could be implemenied through the framework process. In addition fo the permit, this
regime would also require a “general coral reef taxa daily catch report,” which will be provided
by NMFS. NMFS can coordinate with local fisheries agencies to facilitate the collection,
distribution, and processing of dala via established WPacFIN protocols. Section 8.2 contains an
exainple of this form and associated directions. Calch report or general permil loghook format
and data reporting methods will be determined during the framework implementation process.
However, any permit-specific requirements are in addition (o the saine five basic requirements
listed helow for the special permirt logbook. The permitice must:

1. Report catch, elfort and discards by species, location, tiine and other faclors as specified
by the Council;

2 Report protecled species observations;

3. Report any lost gear or damage to the coral reef (with no penally 1o permitlee);

4 Coinplete daily logsheet within 24 hours afler completion of Lhe fishing day; and,
5 Subinil reports within 3¢ days of reluming io port.

It should be noted ihat the PIAO Adminisirator may, after consullalion with the Council, initiare
rule-making to modify these or any fishing record forms.

5.3.2 Federal Permit Exemptions
Two aclivities are exempled from the special permit and any fulurc general permit requirement:

Scientific Research: Scientific research is permitted in all areas of the EEZ, including both no-
take and low-use MPAs, if epproved by the NMFS-Southwest Regional Adininistrator (RA),
Science Cenler Direclor, or designee. The RA will, upon a formal request for a scientific permil
for a given project in u designated area, conlact Lhe regional authority and consull with both the
Council and the regional management agency al a subsequent Council meeling and prior to
issuing a scientific permit. Foreign scienlists who want to conduct research iu the EEZ of the
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Western Pacific Region must also contacl the RA with a formal request. The RA will also
colitacl Lhe appropriete regional authority and tien consult with the Couneil in the same manner
as for domestic scienlific permils.

Fishing permitied by other Council FMPs: Fishing for species managed under one of the
Council’s implemented FMPs already requires a pennil, as specified by the relevant FMP.

Therefore, participanis in those fisheries will not be required to get a second CRE permit to fish
in the CRE management area. They are already required 10 report any incidental cateh of coral

reef taxa under Lhe relevant FMP permit and reporting regime. This information will be shared
among managers Lthrough formal and informal coordinalion (see Seclion 5.5.3).

5.3.3 Appealing a Denied Permit

Within 30 days of receiving reasons for denial of & special or general permil from the PIAO
Adminisirator, the apphcent must submit in writing to e NMFS Southwest Regional
Adminisirator an explanation of why he or she is appealing the decision, including supporting
material lor the appeal, and copies of the original application and reasons for denial. The
applicant may also request an informal hearing.

Appeals io decisions will be heard by the RA, who will consult with the Council prior to making
a determination. The RA bhas the discretion (o graut the informal hearmg. If no hearing is
granled, the RA will nolify (he applicant and other interested parties in wriling of the decision
within 30 days,

If the RA determines that a heariug is necessary, a uotice of the time, place, and subject will be
published in the Federal Register. The hearing shall be Leid betore a hearing oflicer withiu 30
days of the FR nolice. The appellant and all interested parties are invited o give testimony.
Within 30 days of the close of the Liearing, the hearing officer will make a writlen
recommendation Lo the RA on his decision. Within 30 days of receiving this recommeudation,
the RA will notify the appellant and other interested parties ebout the final action. Time limirs
may be extended for a period no longer than 30 days by either the RA or through a reqnesl from
the appellant, based upon a writieu requesl stating good cause.

5.3.4 Data Processing and Annual Reports

For other FMP fisheries, dala processing procedures have been established for Hawaii, Guam,
CNMI, and American Samoa, The CRE-FMP will follow these established procedures. Creel
survey, logbook, and/or commercial buyer's data will be collecied and processed by the relevant
local ugencies in each jurisdiction. A cooperalive program, funded in part by NMFS, augments
exisling fisheries moniloring efTorts 50 that they more elfectively support FMP objectives. As
parl of this cooperalive agreement, NMFES stalf make regular visits to the insular areas (o
coordmale data programs and to help produce the other FMP3® annual report modules, This
cooperalive program can supporl CRE dala analysis in the same fashion, including NMFS staff
visits. Island-specific annual report modules will be produced by CRE Plan Team merabers from
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each respeclive island jurisdiction. Additional data come from federal logbooks, which are
submitted directly o the NMFS-Honolulu Laboratory. Once all this information is given to the
Coungil, il will be combined with other required malerial to produce the CRE-FMP Annual
Report, which must be published by July 31 of each year. Annual reports are divided inlo six
regious: MHIL, NWHI, PRIAs, American Samoa, Guam, and CNMI. They iuclude sununaries of
the status of the fisheries, the health of Ihe ecosyslem, status of cwrent research, economics of
the fisheries, and potentizl or emerging issues. They also include a section delailiug fishing and
non-fishing impacts to Essential Fish Habilal {(EFH} and Habilal Areas of Particular Concern
(HAPC) for both nearshore and EEZ waters tiroughout the Council region. Finally, these reports
include actions taken in the pasl year by the Council; recommendatjons from the Plan Team,
Advisory Panels, and the Scientific and Statistical Cormmittee; reports from enforcement; and a
report on the status of protected species,

5.3.5 Other Pormit-retated Matters

Fishing Regifations

Upou receipt of a special permil (or general permil if implemented), the user mnsl alfix the
permil lo the vessel for which the permit was issued in the manner ontlined in regulations
pursuanl lo this FMP. Regulations that will affect fishing operations iuclude, ermmong others, gear
and area restrictions.

Transshipment Logbooks

Any vessel engaged in Lransshipment of coral recf ecosysiem resources tu the EEZ must have a
pennil issued for such aclivity as outlined in reguliations pursuant to this FMP. These vessels
musl have an accurate and complete NMFS transshipment logbook. Section 8.2 contains an
example form and directions. All required information must be recorded on the fonn within 24
hours afler transshipment is completed. Tlis infonnation must be submitted Lo NMFS within
seven days of landing tranashipped coral reef ecosystem resources in port.

State Reporting

Vessels required to complete a federal logbook must still follow any state laws and regulalions
regarding reporting and submit those forms lo Lhe appropriate staie agency. These records shall
be made available for tederal inspection and copying if an authorized oflicer so requests.

5.4 Fishing Gears and Methods

Pacific Islanders have fished on coral reefs for several thousand years. Sustainability resulted in
pari from the inefficiency and selectivily of the gear thal they used. Many of these Lraditional
methods are still used in contemporary fisheries, althouglh the introduclion of manufactured gear
and population growth have increased the impacts. Today’s fishermen employ a wide vanety of
gear and methods 1o harvest extremely diverse resources nuinbering hundreds of species. Most
of these methods are very inefficient when compared to industrial [ishing lechnology, such as
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bottorn trawls, all-termain trawls, bollom dredges, or industrial netling—used in U.S. conlinental
shelf fisheries bul prohibited in many benthic fisheries around the Pacific. However, several
polemial threals to coral reef resources in the EEZ around ULS. Pacific Islands remein, due to the
use of destructive fishing methods.

Unregulated live reef fish harvests for food and ornamental markets are already a problem In
Southeast Asia, and could fiud their way to U.8. EEZ walers, especially in remote, difficull to
moniror areas. Controls are needed to prevent the possession or use of destructive gear such as
poisons, explosives, and imtoxicating substances. Gillnets also need 10 be controlled because
they can be very unselective, if lefi unattended. Along with other non-selective gears and
methods, they result in substantial incidental catch or bycatch. Scuba-assisted spearfishing al
night can be very efficienl because highly-prized fish, which sleep ainong coral heads and in reef
crevices, can be sought out and easily speared. Bioprospeclers may also wish to harvest reef
resources. Despite the polential benefits to society, any harvesting must be carried out in a
controlled manner. The collection of these organisms, many of which are srill unknown, will
ulilize novel lechniques that are difficull to anticipate.

Because certain pear types can damage habitat and result in high levels of bycatch, FMPs are
required o list allowable gear types, In addition lo meeling this requirement, specifying
allowable gear Lypes addresses several FMP objeclives including Objective 1- sustainable use of
resources, Objeclive 4- minimizing adverse human impacts, and Objective 7- effeclive
surveillance and enforcement.

Three criteria have been used to rare fishing gear that has been or may be used in the coral reef
ecosysten! environmenl. First, how selective 1s the gear, or how well does it catch the targel
species and not other organisms? Second, does the gear damage essenlial fish habitat? And third,
to what depree does the gear or method of use allow species to find refuge from capture?

5.4.1 Restricted Gear

The use of poisons, explosives and inloxicaling substances are specifically banned in al! areas of
the EEZ. Scubs-assisled spearfishing at night is prehibited in the PRIAs and N'WHI, end in other
areas, scuba-assisted spearfishing could be prehibited vie future framework action so as to be
consistenl with local regulations.

5.4.2 Allowable Gear

Existing FMP fisheries shall follow the allowable gear and methods oullined in their respective
plans. For coral reef fisheries, only the following 11 seleclive, non-destructive fishing gears are
allowed: (1) hand harvest; (2) spear; {3) slurp gun; {4) hand net/dip; (3) hoop net (for kona crab)
nel; (&) throw net; (7) barrier net (for aquarium fish); (8) surround/purse nets lot targeled schools
(e.p., akule, baitfisl, weke) wilh a minimum of bycalch; (9) hook-and-line {inclndes powered and
unpowered handlines, rod-and-reel, and trolling); (10} traps (with condilions); and (11) remole-
operaling vehicles/submersibles.
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Auyone who wants lo fish with gear thal is nol on this list must describe the gear and its method
of deploymenl in the special permil application. The PIAQ Adminisirator will rule on the
acceplability of a proposed gear type afler consulling with lhe Council and the director of the
effected state fishery managemenl agency. While fishing for coral reef resources in the EEZ, il is
prohibited 10 possess any gear not approved under 30 CFR &60.108 (a) or not approved by Lhe
PIAQ Adminigtrator as part of the permit approval process.

5.4.3 Unattended Gear and Gear Identification

Because any allowable gear type, il improperly used, has Lhe potential io canse damage, specific
conditions of operation are oullined in the gear catalogue { Appendix B). In swnmary, nets must
be tended at all limes {except hoop nets for Kona crabs) and traps must only be used in
appropriate areas and only operated under appropriale condilions. These condilions are meant Lo
minimize bycalch mortalily, produce negligible habitat iinpact, and mimmize Lhe possibility of
ghost fishing. In addilion, all traps on board a vessel possessing a CRE-FMP permit or deployed
by this vesgel in the EEZ mus! be penmanently and legibly marked to identify the owner. NMFS
personuel, or an authorized officer, may seize and dispose of traps found that do not comply with
CRE-FMP regulalions and are unatiended in EEZ waters. By the same token, they may dispose
o[ unattended surround nets or bait seine uels. The U.8. Coast Guard has sulhornirty to board any
vessel in Lhe EEZ to check for violalions, including gear compliance.

5.5 Other Components of the Management Regime

This seclion describes three parts of the management regime thar are noi immediately
implemented as regulatory measures. Section 5.5.1 describes procedures to adapt the
management regime to changing environmental and fishery condilious. These are the framework
and minendmenl processes for implementing new 1nanagement measures. Section 5.5.2 oullines
how menagement measarcs will be enforced. Fimally, Section 5.5.3 list non-regulalory measures
thar will improve inter-agency coordiuation, and highliglits educalion programs to raise pnblic

- AWHATCTIESES.

5.5.1 Adapting the Management Reglme to Changes in the Environment and
Fishery

Since Lhe status of coral resourees and their exploitation can chiange over ime, any management
regime musi be able 10 adapt to those changiug condilions. Flexibilily is also necded to change
ianagement mMeasures in response to new infonnalion on ecosystem funclion, including how it
responds to alteration, and on productivity limits. Implementatiou is also a leaming process and
regulations sometimes need to be changed if, for exainple, Lhey do not work as inlended.
(enerally, the process of changing the management regime begins with recommendaiions made
in the annual report and/or at Council or other advisory body meelings. There are two ways lo
implement new manapement measures, by the framework procedure, for established measures,
and by FMP ainendment, for new measures.
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Framework Actlions for Eatablished Measures

Estahlished manegemenl measures can be changed m an admimstratively simpler and more
timely fashion through the framework process. Framework measures are measures that have
been evelualed in this FMP or one of its amendments. These changes, or “adjustments,” must be
congistent with the original intent of the measure and within the scope ol analysis in any previous
docuinents supporting the existing measures. All adjustments must address the objeclives of this
FMP, which taken together promote sustainable resource management of coral reef ecosystems.
Provided that a proposed adjusimeni meels these crileria, a draft docuinent is prepared. It
oullines the need for actiou, analyzes allernatives, provides supporting material, and describes
how other federal laws may be applicable. A notice is then placed in the Federal Register and the
document is made available for public comment. A public hearing may 2lso be required. After
recejving and addressing 21l public comments, the docmnent is revised prior Lo the next Council
meeiing, when the Council voies on it. If the measure is approved, the RA is asked to begin rule-
making.

This seclion identifies [ive such measures, which could be implemented at a later dale using this
procedure. These are: (1) mooring buoy msiallation and an anchoring prohibilion, {2) a vessel
moniloring systein (VMS) reqnirement for vessels operaring in specilic coral reef areas, (3}
implementation of the general pennit and reporting regime, (4) moving MUS on the PHCRT list
to the CHRCT list, and (5} designating indigenous sub-zones within low-use MPAs, Additional
measures could be implemented through the framework process too, if their impacts are
evaluared in a subsequent amendinent Lo this FMP; otherwise a full FMP amendment is required.

These [ive measures are not slated for immediale implementation (or several reasons. Delails lor
actions 1, 2 and 5 still need Lo be worked oul, For aclion 1, mooring bnoy locations have 1ol yel
been delermined, althougl all parties agree on their imporance. For aclion 2, a closer look at the
needs ol vessels operating in MPAs and a better understending of EFH and HAPC will be
required. [l has not yei been determined whether the federal gevernment will pay [or the
installation and operation ol VMS in this [ishery. For aclion 5, the size and localion of
indigenous sub-zones have not been decided and legal issues were not fully explored. Although
the management espects of frainework measures 3 and 4 have been explored in this FMP, their
implemenialion depends on the availability ol new information on the hishery and its
environment.

1. Deslgnate zones in the EEZ where mooring buoys will be {nstalled in order 1o
protect EFH [rom anchor damage. In areas with approved mooring buoys, probibit
anchoring of fishing vessels within a radins indicated on the bnoy.

Ratignale: “No anchor zones” in specilic habitat areas wonld prolect coral reefs from devastating
anchor damage., Moonng buoys have been used successfully in Hawali and elsewhere 1o the
Pacilic as an &llernaiive to anchoring, particularly i high use areas. The buoys would be nsed on
a [irsl-come-[irst-served basis and 2llowed lime limils would be specilied so that no one boat
monopolizes a buoy, This process would ensure (hat the use of these buoys and the concomitant
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accesa Lo the resources would be fair and equitable Lo all fishermen, consistent with National
Srandard 4. Only oue boat would be allowed to moor at a time al each bnoy. The prelubition of
anchonng would limit the number of secured boats fishing an area 1o the number of moornng
buoys al the site. While this may concentrate fishing effort around the buoys, it would also limit
the number of vessels fishing at one time, increasing vessel safety and minimizing fishing
pressure on coral reef resources.

Beneficial Impacits:

. Prevents anchor damage lo reef habirats and allows anchoring for safely reasons in EFH
and/or HAPC.

. Limits number of vessels Aishing on the banks al one lime, increasing vessel salety and
minimizing fishing pressure on coral reef resources.

- Increases salety ol fishermen by making anchoring {and ils hazards) unnecessary and
reducing risk of anchor dragging.

. Is consislent with requirements of the Suslainable Fisheries Acl by minimizing

degradation of coral reef habitats.

Adverse Impacis:

. Limits number of vessels able to fish in a designated mooring zone at one lime.

* Mooring buoy maintenance may be difficull.

* May coucenirale fishing elfort in areas with buoys.

* Inclndes a cost for inslallation and maintenance of buoys.

. May encourage “rafting” ol vessels at cach moonng buoy (even though il would be

prohibiled under the measure}, which i3 a safely concem.

2. Require fishing vessels to carry remoie electronic vessel monitoring systems (YMS)
as part of an effective moniloring and enforcement system [or state and federal
agencies. This reqnirement could be applied to coral reel Misheries in specific
geographical nreas (e.g., the NWHI). This measure will only be enacted if the cost of
such a system is [nlly subsidized with federal fonding.

Rationale: VMS is an effective system for managing vessels operaling in areas with different use
zones, such as the MPAs, and with different licenses/permits, and for encouraghnig and
documenling compliance wilh pennil conditions. The vessel’s precise localion would be
transmilted via sate]lite to 2 Land Earth Station and from there to a compuienzed monmtoring
slation where the information would be kept in a secure and confidential database. If the vessel
enters a designaied buffer zone or MPA, an aulomatic signal is senl lo both the ship’s caplain and
the appropriule management agency. Such a sysiem may prove 1o be 2 cost-effective compliance
tool for real time and accurale posilioning of vessels and instant recognition of a breach of
perniified activities, as well as a ool Lo locale vessels in distress. VMS also has been ehown to
be an effeclive tool for moniloring vessels” localions in relalion to navigatioual hazards and,
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when used in conjunction wilth eulomated bufler zones, 1nay serve as an additional waming
mechanism to prevent vessel groundings.

Beneficial Impacis:

. Protects coral reef resources by providing early waming of a vessel approaching oo close
to a reef slope, thereby protecling both the reef and the vessel froin grounding damage.

. Protects coral reef resources by providing a tool thal can dramatically improve
cownpliance with FMPs.

. Is consistent with the requiremenis of the Sustainable Fisheries Act.

. Provides precise location informalion 1o assist in emergencies and rescues.

* Provides documentation o1 vessel movements, which c2n be used to clear up
misunderstandings regarding liability or accusations of responsibilily for environmenral
damage,

. Requires no inpul by captaint or crew Lo nmi the aulomatic system.

. Can make enforcement casier and potenlially much less cosltly.

Adverse Impacts:

. Cost of implemenlalion may be burdensome to federal government.

. Implemeniation will require fiscal and personnel resources,

. Fishennen are concerned over the use of ¥MS infonnation (security and confidentiality
of data).

A Require general permits Lo flish for CHCRT MUS outside ol MPAs in the EEZ, in
the event that reglonal management is determined inadequate to protect the specles
and/or ecusystem.

Ratignale: This iramework measure is described i Section 5.3.1 in the subseclion outlining Lhe
genera] permil and reporting regime, Initially, general permils will not be required for existing
CRE fisheries, This oplion Lo inplement a general pemmit requirement would allow fishery
managers lo assess individual fishing elfort and methods for a given targel species and associaied
bycatch before any vessel begins fishing. This more detailed dsta collection and mandatory
reporting would facilitate more eflective and adaplive managemeni. This framework measure
can be enacled 1f the Council delermines thal a locally administzred permit and reporting regime
does not adequalely address CRE-FMP objeclives. A general permit, issued by NMFS-PIAQ,
would then be required (o harvest CHCRT MUS in the EEZ outside of MPAs.

A number of methods could be used 1o instligale this franework procedure; (1) as s tesull of the
Council reviewing Lthe Coral Reef Ecosysiem Annual Report for adequate dala collection,
overfishing or potential for overfishing, and other relevant scientific dara which reflect the need
for addilional manspement ineasures, (2) the Coral Reef Plan Team issuing a repon oullining
concems 1o the Council to be addressed at the [ollowing scheduled Council meeling, or (3)
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regional management authorities bringing their concers Lo the attention of the Council ar any
lime.

American Samoa cen be used as an example of how a general permit and reporting regime could
be implemenied and applied, using framework procedures. This example is particularly apposite
because reel fisheries occur both in territorial and federal waters. The American Samoa
Department of Aquatic and Wildlife Resources issues permits 1o fish for coral reel species and
collects data through both creel surveys and commercial purchases. These reef fisheries are
small-scale operations, with individuals calching a (ew Lo & couple hundred pounds of fish on a
given day. Il oue or more large-scale operations began elficiently targeling these species in the
EEZ, increasing the total catch substantially, regional managernent might uol be suflicient 1o
address this development. The Counecil could then iminate the framework process Lo require a
general permit for reef fisheries in the EEZ. ol American Samoa.

While details about who would be affected and how the measure would aftect fishing are unique
and unforeseesble, general procedures can be outlined here. Federal regulation 5¢ CFR 660.13
details current permitling procedures, which would also apply to this CRE general permit.
Permils would be valid only for the fishery management suberea specified on the permit and
remain valid [or the period specified unless transferred, revoked, suspended, or modified. A
permittee first requests an official Southwesl Region Federal Fisheries permit applicution form.
After filling out all required information and atlaching necessary documenis (see example form
in Section 8.2), the permirtee retums the application along with any fees, as specified. The PIAO
will review and process all completed applications within 15 business days. Permittees will be
nolified of incomplele or incorrect applications. If deficiencies are not corrected within 30 days
following nolificetion, the applicalion will he considered abandoned. Within |5 business days
after receiving a compleled applicatiou, he adminisirator of the PLAO will issue a permil to the
applicant under the CRE-FMP or send & written notification of denial, which will include the
reasons for the denied application.

Beneficial Impacts:

. Requires specific dara reporling of catch, effort, area, and method of fishing.

. Aliows for a thorough understanding of the wotal fishing efforl for given areas and given
larget species. _

. Provides information on bycatch and protecied species.

. Allows for standerdization of reporting, assisling fishery managers assessmenl of impacts

. Makes fishermen more aware ol concerns ol impacts from fishing througl completing
both permit form and logbooks.

v Assists adaptive management with crucial dala on fishery.

Adverse Impacis;

- Increases administrative burdens (tiine and cosis) due to the permil process.

. Increases burdens to fishenmen not used 1o completing this type of paperwork.
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. Removes management [rom regional authority which had (radilionally managed these
fisheries,

4. Allow particnlar MUS on the PHCRT lis( to be moved to the CHCRT list when
snfficient informaltion has been gathered for less restrictive management.

Rationale: If a markel develops for potentially-harvested species, fishennen will request to fish
lhose species under a special permit. The special pennit embodies the precaulionary approach.
Pennit approval reguires a thorough description and evaluation of all aspects of the fishing
method for each applicant. Addilionally, penniltees will be subject to strici reporting
requirements, including submitral of bycatch and discards information. The data gathered from
the vessels will Lelp managers determine MSY, QY, and potential for overfishing. Wlen enough
daia has been gathered for a given species or species complex and its associated bycatch to
understand eumulalive impacts on Lhe species and Lhe ecosystem, the Council can deteninine
whelher to lessen the stringeni requirements by moving such species to the currently harvesied
list. This reduces administrative and regulatory burdens al the appropriale tine withoul causing
risk 1o the resource.

Beneficial impacis:
. Relieves unnecessary administrative burdens associaled with fishing for species for which

nmanagement is better understood.
. Reduces burden Lo the Council and the PIAQ Administrator lor pennil approval.

. . Eases burdens on fishermen who have complied with regulations, allowing for given
species 10 be re-listed as CHCRT.
- Procedure 1o re-list MUS prompts fishery managers Lo better understand species and the

ecosyslern to facilitaie effective managemenl.

Adverse Impacts

. Has the polential 1o pul species at nsk, which couid require more siringent management
Measures.
. Could [acilitate additional fishing pressurc for given species due to less siringent permit

requirements for allowed harvesting,

s. Designate a set percenlage of Lbe area within low-use MPAs for sole nse by
indigenons people, with the percentage based upon the percentage of indigenous
population in the area around the low-use MPA.

Ratianaie: Discussions during the planning process centered around access for Nalive Hawaiians
to the NWHI for traditional and ceremonial purposes. Later on, other island cullures were
included in these discussions, with details to be worked out in the firture as uew MPAs were
designaled in their EEZs. Al this time, however, details are lacking even for the NWHI. Details
include where the areas would be, the exacl perceniage of low-use MPA thal would be sel aside,
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and also the legal issues surrounding the proposal. Nevertheless, the CRE Plan Team and other
groups strongly believe in the premise. As discussed in Section 1.3.5, the indigenous people of
the Samoan, Hawaiian and Mariana islands have close hislorical aud cultral relatronships with
the marine environment and coral reef resources. Increasing restrictions on cuslomary and
traditional uses of marine resources are jecpardizing cultural continuity in many areas of ihe U.S.
Paciflc. The designalion of no-take zones in the NWHI could resull in some negalive impact on
the Hawaii fishing commurity by causing a loss of eaming potential, investment value, and
lilestyle for some bottomfish and lobster fisheries participanis.

A 1993 survey of participants in the WWHI botieinfish fishery found thai half of the respondenis
who fish in the Ho’omalu Zone were motivated 1o fish by a long-term family iradition {Hamillon
1994). This sense of continuity is also reflecled in the importance placed on the process of
leaming about fishing from “old tiiners” and (ransanitting that knowledge to the nex! generation.
Huwaii’s commercial fishing industry dales back nearly 200 years and closure of some fishing
grounds in the NWHI would also likely have a uegalive impact on those who valne the continued
existence of Hawaii’s 1naritiine tradilion and culture. In view of the historic and cultural
importance of fishing over the last 2,000 years for Native Hawaiians, this deprivation of the right
lo ake a living at keq (see Kahuulelio 1902, pp. 22, 24), which they have been accustomed lo
frequent in the NWHI, is an especially onerouns penalty. Two evenis have exacerbaled this
siluation, Firs(, annexation of Hawalii by the U.S. opened access Lo fishery resources 10 any U.S.
cilizen (Kosaki 1954). Second, this action increazed fishing pressure on resources chistomarily
used by Native Hawajians and weakened cultural norms that controlled the proper conduct of
fishing,

Beneficial Impacts

. Helps preserve and reesiablish island cultures and families whose history of tradilional
and ceretnonial use of coral reef resourees dales back thousands of years.

. Adds additional protection within low-use MPAg, by elfeclively limiting the amount of
users in the area.

. Will make the permittmg process for certain activities simpler becanse usage in these
areas can be expected Lo be uniform across these selecl user groups.

. Potentielly supports subsislence f{ishing.

Adverse Impacts

. Could be challenged legally on gronnds of discriminalion.

. Locealions and size of the sub-zones could canse conlention between user groups.

. Concenis have been expressed regarding whar constitules culral take, For example,

inodern gear and lechniques could alter the purpose ol the sub-zone.
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FProcedure for New Measures (Amendmenis)

These procedures apply lo regulalory measures thal have nol been included in previous
regulations and/or whose impacts have not been analyzed previously in the FMP. These new
measures include, bul are not limiied to, caich limits, resource size limits, closures, and effort
limitations. New regulalory measures will [ollow Lhe procedure outlined for amendments in
NMFES' Operational Guidelines, Fishery Management Plans (May 1, 1997 revision).

A Federal Register nolice will be published describing any proposed new managemenl measure.
The notice will solicit public commenlt. At the subsequent Council meeting, the Council will
formally address ihe specific measure for which they will consider recommendations. A Federal
Register nolice will be prepared summarizing the Council’s deliberations, rationale, and analysis
for the preferred action, and include the time and place for any other Council mectings o
consider the measure. Al subsequent meelings, the Council will consider public comments and
other information received and will drafl a documeni with a recommendation to the Regional
Adrministrator.

Within two weeks of Lhe decision, the RA will propose regulations to carry ont the action or offer
a wrillen explanation supporting the denial of the recommmendation. The Council may eppeal &
deuial by wriling to the Assistanl Administrator, The Assistant Administrator must respond to
the Council within 30 days. If ihe RA agrees with the recoimnendation, the RA and the Assistant
Admimsirator will make (heir decision in accordance with the MSFCMA and other applicable
laws. Finally, NMFS may impleinent any recommendation made by the Council by nule-making,
if approved by the Regional Admimisirator.

5.5.2 Enforcement

Enforceinent burdens and costs have been enalyzed in the draft Regulalory Impact Review (RIR)
and luitial Regulatory Flexibility Act (IRFA) enalysis found in Appendix B. Enforcement can
occur either ar sea with use of air and/or boat palrols or dockside throngh vessel and logbook
inspeetion.

Al-Sea Enforcement

The major additional enforcement burden required by this FMP is directly related (o the
designatlion of no-lake and low-use MPAs. In the NWHI, these areas follow the 1¢ or 50 fathom
depth contour in the EEZ. Dne to the iiregular shape of the bathymetric contours that define
MPAs, it may be difficult for enforcement officials to determine whether a vessel is inside or
outside an MPA. Large-scale maps of the MPA with boundary coondinates will help determine
whether a vessel is in violation of MPA provisions. Improving the accuracy and delail of maps
of coral recf ecosyslems and associated habilat is & priority for both the Council and NOAA.

Prior io implementation of framework action 2, mandating VMS lor every vessel operaling in _
any MPA, the ouly method to enforce MPA regulations is through direct al-sea monitoring with
either aerial or vessel patrols. The cosl and time needed to patrol the coral reel ecosysiem of the
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NWHI, the PRIAs, and the other insular areas is analyzed in the associated RIR and EIS.
Mandatory installation and use of VMS for every vessel operaling in MP As would greatly reduce
the need for al-sea patrols, simplify Lhe process of determining whether vessels are operaling
within or outside an MPA, and grearly reduce the cosl while increasiug overall coverage.

Enforcemenl agencies may, if deemed necessary, boerd any vessel and request to conducl an at-
sza inspection of Lhe catch, gear, and logbooks. Reiained catch should be recorded in the
loghook enlries. Fishing date forms should be filled out within 24 Lours of completing fisling.
If on-board gear should be specifically identified (e.g., traps), compliance can be checked.

Unaitended surround uets or bait seine nets or traps without owner ideniification, as described in
the CRE-FMP regulations, and found deployed in the EEZ, will be considered unclaiined or
abandoned property. Enforcement officers may dispose of these in any manner considered

appropriale.

Dockside Inspection

While many o[ the aclivities stated above could gccur at sea, it is much more elfeclive to juspect
geer compliance, validity of permits, and logbooks and reporting of catch when a boat retums
from a fishing tnip. Vessels (hal have Ashed in low-use MPAs are supposed lo noiify the Coast
(Guard at least 24 hours prior to returming to port. This makes dockside inspection much casier
than ar-sea iuspeclion.

5.5.3 Non-regulatory Actions

Sirengthen inter-agency Cooperalion

Cohetent management of coral reefs and beller enforcement of island goyermment fishiug
regulations, which presupposes regulatory consistency in slale and federal waters, can be
achieved through cooperative agreements between federal and izland government natural
resource management and enforcement agencies. The enforcement agreements between NMFS
Southwest Law Enforcement and enforcement agencies in American Samoa, Guam, and Hawaii
are good examples ol such cooperalion. Such agreements may vary from area to area. They are
manpower inlensive and require 2 subsiantial commilment to training. With joint enforcement
by island government and federal agencies, local regulations might be enforced as landing laws
io control the harvest ol coral recf resources in areas oulside state walers. Coral reef areas where
fishing is prohibited or restricted and which Fauclion as de facto MPAs could be expanded by
island governmenls and federal agency designalions.

Process to Faciitate Interagency Coordination to Assess Non-fishing Impacts and
Threats to Coral Reef Habitat

This document identifies and describes MPAy, Essential Fish Habitat (EFH), and Habitat Areas
of Particular Concern (HAPC). Many of (hese areas fall under stale or territorial jurisdiction
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{i.e., within 3 nm from shore), while others are under partial jurisdiction of (he Diepartinent of
Inlerior and the Depariment of Delense (e.g., National Wildlife Refuges or Delensive Seas
around some parts of the NWHI and the PR1As). Under the EFH provision of the MSFMCA,
federal agencies are required to consult with NMFS for any ection that may alfeci EFH. The
EFH provision also allows for NMFS and the Council 1o comment on any federal or state agency
gclion that may impact EFH. Therefore, designation of these specific areas witliin the whole
inanagement area will help lo provide additional focus for conservation end menagement eflorts.

In the popnlated areas, much of the non-fishing impacis are land-derived and the potential
impacts from these aclivities will nol initially affecl the EEZ waters under Couneil jurisdiction.
Bul these spillover effects may eventually impact resources under the Council’s jurisdiction.
Therefore, elficient inter-agency coordinaiion is vital to effective conservation and resource
management.

In order to facililale interagency coordination to assess the impecis of non-frshing aclivities on
the marine environment, specific concems that would initiate inter-agency coordination mnsl be
identified. These issues include, but are not limited Lo the following:

. Significanl damage Lo habilal or high likelihood of significant damage;

* Size of a coastal construction project {dredging, likelihood of erosion);

. Large-scale agricultural aclivity (pesticides, herbicides, nnirient loading);
. lucreased nurine lourism (anchoring, shell collecting, cruise ships);

. Military activities {bombing and training operalions, construction);

. Boal activity (oil / fuel spills, vessel grounding};

. O¥shore mining (sand, coral, manganese);

. Power planl and water treatment plant discharge;

* Scientific projects;

. Marine debris (fishing gear); and,
. Introduclion of exolic species (ballast'bilge walers, aquaculiure).

The Nalional Environmental Policy Acl requires thal an environmenlal impacl statement be
prepared for any major federal action that significantly aflects the environment. Simnilarly, the
EFH provisions require that any fderal agency must consult with NMFS and the Council :f the
action (hey propose is conducted or may rmpacl en area desipneted as EFH or HAPC. Afrer this
consultation, the permiiting agency must make an initial assessment of how the proposed activity
may aflect EFH and must respond 10 any recommendations provided by NMFES or the Council.
This consultation merges the requiremenis of other environmental laws (e.g., Clean Waler Act,
Endangered Species Act) 50 as not to cause undue burden on the permiliec, the permitiing
agency, NMFS, or the Council. If en action or project is proposed by any state or terrilorial
agency thal may impacl an area designated as EFH or HAPC, NMFS and the Council may
provide recommmendations to minimize or eliminale the impacts to those areas.
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Formal Process for Coordination among Plan Taams to [dentify and Address
Impacts to Coral Reef Ecosystemns

A formal process will be established {under the Council’s Standard Operating Procedures and
Practices) Lo ensure coordination of the CRE-FMP witl: the existing Bottomfish, Crustaceans,
Pelagics and Precious Corals FMPs. The plan leam coordination procedure is described here.
The CRE Plan Team (CRE-PT) ideniifies an ecosyslem issue perlinent to Lhe activilies of another
Council FMP. Conversely, ecosystem issues inay also be brought 1o Lhe atiention of the CRE-PT
by other plan leams, the Scienlific and Statistical Commitlee, the Council, fishennen,
governmenl agencies, NGOs, or the public. The CRE-PT then prepares u written descniption of
the 1ssue, togelher wilh various oplions or measures o minimize the identified fishery-relaled
impacts lo the coral reef ecosysten, and submits it Lo the respeetive FMP plan leams lor review.
The other FMP plan leams then prepare a summary of proposed altematives lo miligate the
impacts, including pros and cons, i consullalion with the CRE-PT. The plan teams, al Lheir next
regularly scheduled ineeting, then formalize their proposed mitigation measures in their meeting
reports and reeommend a preferred allemative o the Council. The Conncll reviews these
altenialives al its nexi regularly scheduled imeeling and directs an appropriale course of action.
The Council’s program planning “milesiones™ document, which is regularly updaled, also
describes cross-FMP aclivities and needs, including research.

Fducation

The Council has established an education and public outreach program for FMP-managed
fisheries. The program will be expanded 10 in¢clude 2 sirong educational cutreach componem 10
raise public awareness of coral reel ecosysteins and (o improve compliance with regulalions
conltrolling the harvest of coral reel resourees.

Final Coral Reef Ecosystem FMP 163 October 2001




LO0Z 1260130 3l ding WaisAsooz jaay [eio) [eurd

{uy pg-0) 531ENE0TE JgyUaG [T sass edluowm
ausz 1mumd epads ast-An] samasar Jaag 1o pazndoad auy o1y Aesap iy 10,

G 05 05 1) 1ewasq 103 snopard sremidsap renvrod [

Suez penuoad erod snovesd ssiemdeng

Awwes ornawiyiey 1§ 007-05

{uy ps-pY¥sunz yrrad Eoads asn-moT2amosar jass feon pazodorg

(N v &ewepIjal 30 JT= yua 3] pue s[eoYS s e84 youas] ‘wesie])
(up (<-0) auoz (ndef) axe-onaamosar gaa s pernd pasodordg

{ug [1-0) IV0Z AE]-0u 371N05T Jaal Jeioo pesndorg

(SNPEI 2[R (7 ) AU0Z 19]$G0] PAS0[D WaATMY) -
pUR] pUROTE AISpUNOeq T £ —_—
] &

SEaIy paldajor ] 2une
SPUR|ST UBTeMe ] UIS1S3MIITON] 1Y) 1af -uﬂuwu]._” depy

‘puable; dey (TdW) Bosy peoeluy auuey IHMN :Z's 84nb1



LOOE J8qOLa0y

32 18 dWd WnsAsoos Jeay el [euy

7 - - - N j —— e
- S AL T R |
: ) - . - ,.am_.:wEm_:wE:___oE\v -
) . ..:.. ) - .ot Ewh& Lﬁtgz
SE Y P3)09] OX g SULIe JA] S " N
PUS[S] I3 N] 01 COYIN] )

‘BENY pAjoa]0sd SULIBN PUB|E] JONISN O BOYIN | £'C aunfi4



LOOE 120190

ogl

did Wasisong Jaay g0 [|ud

- _ . - -
- - T - - T !
el - . o B e ™ e ™|
R . - - T smor a0, gz !
(ededetryopr) - D 1 o . " T - . i
; - - - _ - _ M -
¥ Ty N
tnusipuny L 4
. .. SB[~ RS TEE I
T LA et T
R R e T . NG BHEY
_ - g Tt T e h T
| . - - * - !
- " - w1} z - - - - Cat e
: - oo R " - -
) T e : o . - e 0
T SEAY P21oa)oL] UL [A] oo ... ) - ..%a- "
’ . queg T1ey 01 sjeoyg Nedfug youwan,y | SR L

"BOSY PBJOTIAI] BULIR JUBE B[RY 0} S|y Aebiiy youasy 1p'g aunByy



FOOZ 49q20

P10 diNd WalsAsoo]) Jaay [BioD) [Buly

" — - m
Lo L ' NS o a 0%
T
| .
g
RN
fouodbpde) -
| pisuefsit
i ”
| -
] . - '
s e e e .
BEEMY .—Un!-.nvﬂﬁim .U.-..-..H.HEE 5 em e — _| e e
DISUBISF[ 03 JARY O | - . . .

B3N BR)I9104d AUJBN PURIS| I9SURIS| O} J9ay ouepy (g5 asnbiy




L00Z 1200130

291

dWd Wasdsoo] Jaay (o jauy

- : _ — " . . !
. i _ - D . |
; ) - - . ! o e—
T . _ L L ST ok .0 0z
. T ! - R o ST ) rl. . . ) i
.. T e e - mv LT Tt T T Im +
ook e T ; . y - - ‘
. o6y~ - e s
. JOd) SBULIBH puUb HES -2 - .
T o ey R -
_ - - ) . |!..,!....£. _ - — - - ’
" T -- .....“. | . - Z
m . _ o - - (l,Byofiwatien)
i _ HOYy Ay
I_I
3 BEIFYS P3IDIR0OTJ IVME JA]
.n*- [[0FY 21y puUw huhrmumz SaWIs Y pue pea g

"paly pelaelold FULIER ||OTY ARMDI 0) Jo2Y SALIAY pue |Jeag :g'¢ aunbiy




FOOT J9qo0

881

diNd wialshsong |say [elo) el

BRI ¥

15E FI

e BT

a0 BRIl

{aBnyad 33 M TR0 e ) PIR] pUNLE AIRpUmoY (A0 [ ——

(OT 0T

©Itp 20| feak geg U0 g e spEocaudd v,

wEEIOET g - Tdag ]
e

.\\.\1..11|[r...rllffr

SE P

JLIL A -0

S0 B0

a1 E%91

BaTY PIPA)0 L] IULIMTY 3B L-ON
o1y asey

"eany pAReI0ld BUBA [10YY @50y ;2 amnbig



Figure 5.8: Howland Island Marine Frolected Area.
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Figure 5.10: Jarvis
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CHAPTER 6

IDENTIFICATION AND DESCRIPTION OF ESSENTIAL
FISH HABITAT

6.1 EFH Background

The Suslainable Fisheries Acl—which amended the MSFCMA in 1996—rtequires several new
FMP provisions. The identificalion and descriplion of essenlial fish habitat (EFH) for ail
managed species’ is among the most important of these additions. According to the MSFCMA,
EFH is "those waters and substrate necessary Lo fish for spawming, breeding or growth o
matunity,” This new mandaie represents a signiticant shift in fishery management policy.
Because councils must now consider managainent unil species’ ecological role, they must move
beyond traditional single- or muiri-species management to a broader ecosystem-based approach.
This fits well with the objectives of (his fishery ecosyalem plan, and more generally, the
principals sel [orth by the Ecosystem Principles Advisory Panel (EPAP 1999}, which have
guided this plan’s development. As their report pointed out, many exisling MSFCMA
requirements—EFH in particular—coniribute Lo the ecosystem approach, if effectively
implemenied,

The EFH provisions are especially inportant because of the procednral requirements they
impose on both councils and federal agencies. Firsl, in their FMPs, councils must identify
adverse inpacts lo EFH resulting froin botl: fishing and non-fishing activilies, and deseribe
measures 10 minimize these impacis. Second, couneils can provide coimnents and make
recommendations to federal or slale agencies that propose aclions that may afTect the habitat,
including EFH, of a managed species. Based on these comments, and comments from olher
agencies, the Secretary of Commerce makes recommendations Lo the aclion agency on how to
minimize the adverse iinpacts of their actions. Within 30 days, the aclion egency must provide a
written response, describing how they itend (o minfinize or mitigate identified adverse impacis.

EFH designations i this FMP are based on the best available scienlific information, including
both environmental and fisheries dete. This information was obtained through a series of public
meselings of the Council, Scientific and Statistical Committee, FMP plan leams, and fishing
industry advisory panels. In addition, lhe Comicil worked in close cooperation with NMFS
scienlists.

'Subseqguent guidance allows either individual species or species assenblages 1o be described.
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6.1.1 Description of EFH

NMFS guidelines for EFH implementation require that in their FMPs councils:

. Identify and descibe EFH for all species managed under an FMP;

. Describe adverse impacis to EFH from fishing aclivities;

. Describe adverse impacls to EFH from non-fishing activilies; and,

. Recommend conservation and enhancement measures to minimize and miligale the

adverse impacts 10 EFH regulling from fishing- and non-fishing-related activiiies.

The guidelines recommend that each Council prepare a preliminary inveniory of avajlable
environmental and fisheries inlormaltion on managed species. Such an inventory is useful in
describing and identifying EFH, and helps to identify missing informarion about the habitat of a
particular species. A wide range of basic informatiou is needed Lo identify EFH, including dala
on current and hisloric stock size, the geographic range of the managed speacies, the habilal
requirements by life history slage, and Lhe disinbution and characteristics of those habilats. Since
EFH has to be idenrified for each major life history stage, information abont a species’
distribution, density, growth, monality, and production within all the habitats it occupies, or
formerly occupied, is also necessary. The inventory should classify these date according Lo their
qualiry, using ihese four categeries:

Level I: All that is known is where a species occurs based on distribntion data for all or
part of the geographic range of the species;
Level 2: Dala on habilal-relaled densilies or relative abundance of the species are available;
Level 3: I}ata on growth, reproduction or survival rales within habilals are available; and,
Level 4: Production rales by habilal are available.

With higher quality data, those habilals most Lighly valued by a species can be identified,
allowing 2 more precise designation of EFH. Habitats of inlermediate and low value also may be
essential, depending on the health of the fish population and the ecosystem. For exemple, i a
species is overfished, and habitat loss or degradation is thought Lo contribuie to its overfished
condilicn, all habitats currently used by the species may be essential. However, no Level 3 or
Level 4 data are yet available for CRE MUS.

Diespile these data limilations, this FMP describes EFH in text and tables thal provide
information on the biological requirements for the egg, larvae, juverile, and adult life stages of
all MUS. Because of these limitations, the Council adopted a precaulionary approach to EFH
designation. As resull, the Council’s EFH designation for CRE MUS covers all 1the waters and
habitar at depths from the sea surface lo 50 [athoms exlending from the shoreline (including slale
and lerrilorial lands and walers) to Lhe ouler boundary of the EEZ. This broad EFH designalion
will ensure Lhat enough habitat is prolected lo sustain managed species.
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In addition lo lext and tabular descriptions, the distribution and geographic limils of CRE MUS
EFH were mapped, using a compuier-hased geographic informaiion system. This facilitales
analysis and presentatiou. More detailed and informalive maps will be produced as more
complete informalion aboul population responses {e.g., growth, survival, or reproductive rates) to
labilal charactenistics becomes available,

The Western Pacific Region comprises u range of marine ecosystems used as habilal by caral reef
organisms, and each conslituent stare differs in the 1ype of reef habitat that they contain (Green
1997). (Table 6.1 summarizes their disiribntion.} Most of the reefs m the Main Hawaiian

Islands are large non-structural or friugiug reefs. There are also a few barrier reefs and banks or
shoals. In contrast, mosl of the reefs in the NWHI are banks/shoals, although there are also a few
atolls, and non-structured and fringing reefs. Siinilarly, the reefls in the CINMI lend fo be mostly
banks/shoals or non-structnral reefs, although there are some fringing and barrier/lagoon reels.
American Samoa has mostly fringing reefs, with two remole atolls and two non-structural reafs.
Most of the reefs on Guam are a 1nixture of banks/shoals, barrier/lagoon and fringing or non-
structural reefs. Other U.S. Pacific Islands are eilher atolls or have fmnging reefs.

Table 6.1: Occurrence of hahitat types in the Western Paciflc Region.

AS CNMI Guam Hi Other

Eatuaries x X H i

Fringing Reefs X X X % x
Atolls A X X
Barrier/Lagoon ¥ x X X

Nan-structural Reef X X X X

Banks and Shoals X X x b X
Seagrass Beds _ X x x X
Mangroves x % X x x
Felagic/Open Ocean X % % X x
Deap Slope Terraces X x x X 2
Patch Reefs x X X X X
Reef Communities! Apran Reefs ¥ X X ¥ ¥

Habilal predection is an esseniial componenl ol a coral reef ecosystem management regine.
Clearly, healthy and intaci habitals are fundamental to the health and survival of coral reef
species. At he same time, very little data are available 1o adequalely document the extent of
these habitals, to identity those (hal may be parlicularly erilical o various lile phases of
significani commercial and recrealional species, or to best locale appropriate areas for marine
Ieserves.
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6.1.2 EFH Designation for MUS

Ten aliernalives [or EFH designation were considered: (1) no action/slatus quo; (2) species-by-
species; (3) fainily-by-lamily; (4) habitat/behavioral group; (5) reel obligale species/reef-
associated species; (6) designate MUS at a higher taxonomic order; (7) representative species; (8)
indicator species; (9) habitat composites; and {10) designate Lhe sessile benthos MUS (e.g., reef-
building corals) as EFH for those orgamsms themselves and for associated apecies.

This FMP uses an approech similar (0 one used by both the South Atlantic and the Pacilic
Fishery Management Councils. Using this approach, MUS are linked 10 specific habunal
“composites” (.g., sand, live coral, seagrass beds, mangrove, open ocean) for each life hislory
stage, consistenl with the depth of the ecosystem to 50 fathoms and io the limit of the EEZ.
These designations could also proteclt species managed under other Council FMPs (o the degree
ihai they share these habatats,

Except for several of the major coral reel associaled species, very little is known abont the life
hisleries, habitat ulilization patterns, food habirs, or spawmng behavior of most coral reef
associated species. For this reason, the Council has designated EFH using a two-liered approach
based on the division of MUS into the Currently Harvested Coral Reef Taxa (CHCRT) and
Polentially Harvesled Coral Reef Taxa (PHCRT) calegories {see Seclion 1.6,2). This is also
consislent with the use of habitat composiles.

Currently Harvested Coral Reef Taxa MUS

In the first tier, EFH has been identified for species which are: (1) currently being harvested in
state and federal walers and for which some fishery information is available, and (2) are likely lo
be targeled in the near fulure based on histoncal catch data. Table 6.2 summarizes the habilat
types used by CHCR.T species, grouped into higler taxonomic orders. (Tables 6.2-6.6 may be
found after Section 6.2.) The designations of EFH for these MUS are summarized in Table 6.3,

Ta reduce the complexily and the number of EFH identifications required for individual species
and life stages, the Council has designated EFH for species assemblages pursuanl 10 50 CFR
600.815 (a)(2)(1iYE). The designation of these “complexes™ is based on Lhe ecological
relationships ainong species and their preferred habilal. These species complexes ere grouped by -
the known depth distributions of individual MUS. For a broader description of the lile history
and habilal utilizanon patterns of CHCRT, see Volume II1.

Potantially Harvestad MUS

EFH has also been designated for the second lier, Potentially Harvested Coral Reef Taxa. These
1axa include literally thousands of species ellcompaszing almost all coral reef fauna and flora,
However, there is very liltle seientific knowledge abour the life hisloties and habitat requirements
al the thousands of species of organisms that compose (hese laxa. In facl, a large percentage of
these biota have not been described by science. Therefore, the Council has used the
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precautionary approach in designating EFH for PHCRT so that enough habitar is protected to
sustein managed species. Table 6.4 summarizes the habilal types used by PHCRT species,
grouped into higher laxonomic orders. The designation of EFH for these MUS is summanzed i
Table 6.5. As with CHCRT, the Council has designaied EFH for species assemblages pursuant
lo the federal regulations cited above, end Volume ITT also conlains more detailed descriplions of
PHCRT.

8.2 Habitat Areas of Particular Concearn

In addition to EFH, the Council alse idenfified hiabitat areas of particular concern (HPAC) [or
Coral Reef Ecosystern MUS. HAPCs are specific areas within EFH thal are essential to the life
cycle of important coral reef species. In delermining whether a iype or area of EFH should be
designated as an HAPC, one or more of the lollowing criteria established by NMFS 1nusl be met:
(1) the ecological funclion provided by the habilal is imporiant; (2} the habitat is sensilive (¢
human-induced environmental degradation; (3) development activilies are, or will be, stressing
the habilal type; or (1) the habital type is rare. However, il is imporant 1o nole that if &n area
meels only one of the HAPC criteria, it will nol necessarily be designated an HAPC,

Because of the already-noted lack of scianiific data, the Council considered locations that are
known lo support populations of Coral Reef Ecosystein MUS and meet NMFS crileria for
HAPC. Althongh nol one of the eritena eslablished by NMFS, the Council considered
designaling areas thai are already protected—[or example, wildlife refuges—as HAPC. The
HAPCs identified in Table 6.6 have mel al least one of the four crileria listed above, or the ifth
criterion jusi identified. However, & greal deal of life history work needs 1o be done in order Lo
adequalely identify the exlent of HAPCs and link them te panicular species or lile stages.
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Table &.5: Habltat Areas of Particular Concemn for CRE MUS.

Rarlty of Ecological Busceptibil ity LikeNhood of Existhg
Hablrat funcilon o Human Devoalopmental Protective
Impact Impacts Btatus
NWHI
All substrate 0-10 fm X 3 ¥ X
Laysan: All substrate 0-50 fm % X
Midway: All subgtrate 0-50 fm X X X %
FFS: Al subslrate 0-50 fm X X X X
Main Hawaiian lslands
Kaula Rock {entire bank) X x X
Nilhau {Lehua laland) X X X
Kauai (Kaliv Point) X x
Cahu
Fupukea (MLCO)Y x X X X
Shark's Cove (MLOD) x X X
Waiklk| (MLCD) % X x
Makapuu HeadTide Pool X x X
Ree! Avsg
Kaneghe Bay X x X X
Raera Painl ] X
Kahe Real X X
Maui
Molokini X X K X x
Olowalo Reef Area X X X
Henolua-Mokuleia Bay X X x
{MLCDy
Anhlhikl Kinau Natural Area X X X %
Reserve
Malgkai (south shore reefs) ® X
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Table 6.6 [cont.).

Rerity of Ecoloplcal Buscaptibility | Likallhood of Existing
HabHal hunclion e Human Devaelopment Protectiva
Impast al Impacts Status
Maln Hawaiian la. {cont.}
Lanai
Halops Bay ko X
Manels Bay X X X
Fiva Megdias X X
Hawaii
Lapakani Bay State Park x X X
{MLCD}
Faukc Bay and Reef X X x
{MLCA
Kaa_lalwkua x X X
Waialea Bay {MLCD) X X X X
Kawaihaa Harbor-0dd Kona x X x
Airparl {MLECD)
Additicnal Areas
All long-termm rasaarch giles ¥ F
All CRAMP slles x x
American Samoa
Fagatele Bay X x X
Larsen Bay . X X
Steps Point ¥ ®
Pago Pago (Morth Coast of X X % X
Tuluila), Natlane! Park of
American Samoa
Aunyy Istand ® ® ® x
Ruosa Atoll X % x
South coast Ofu {marine x x % X
areas)
Ay Transecl- Pago Pago X % X %
harbor, oldest coral reel
fransect
Tau Island ® X X
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Table 8.6 {conL.)

Rarity of
Habhal

Ecslaglcal
lunclion

Suscapl (bility
ta Human
Impact

Likelihood of
Davelopmen
al Impacts

Exlsting
Fratecilve
Gtatus

Guam

. Cocos Lagoon

Urcte Foint Ecolaglcal
Reserve Ares

Haputd Poim Ecological
Resarve Area

Ritidian Poinl

Jade Shoals

CMNI

Saipan (Sgipan Lagoon}

US Pacific Remote Islands

Wake: Atoll

Johnston Atoil

Palmyra Atall

Kingman Reef

Hawdand Island

Baker Island

Jarvis Island
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6.3 Fishing Activities That May Adversely Affect EFH

The Council is required Lo 2¢t 1o prevent, mitigate, or minimize any adverse effects from fishing
il there is evidence that a fishing practice 1s having an idenlifiable adverse eflect on EFH for eny
management umil species {MUS) covered by an FMP. Table 6.7 summarizes EFH for species
managed by other FMPs. Adverse fishing intpacts may include physical, chemical, or biological
alterations of the substrale and loss of, or injury Lo, benthic organisms, prey species, and their
liabitat or other components of the ecosystem. FMPs must also contain an assessmenl of the
potential adverse effects of all fishing equipmeni types used In waters described as EFH. This
assessment should consider the relalive impacis of all fishing eqnipment types used in EFH on
diflerent types of habilal found within EFH.

The predominant fishing gear types—hook-and-line, longline, troll, traps—used in the fisheries
managed by the Council cause few fishing-related impacts to the benthic habitat utilized by coral
reef species, botlomfish, crustaceans, or precious corals, The currenl menagement regime
prohibits the use of bottom trawls, bottom-set nels, explosives, and poisons. The use of non-
sclective gear to harvesl precious corals in the MHI is prohibited. Under this FMP, only selective
and non-destruclive gear 1nay be allowed o fish for CRE-MUS. Additionally, any gear type nol
lisled in Sgetion 5.4.2 must first be evaluared by the PLAQ Administrator in consullation with the
Council end the director of the alfected state fishery management agency before any such gear
may be used. The Council has determined that current management measures to protect fishery
habitat are adequale and no addilional measures ere necessary al thig time. However, the Council
has idenlified the following potential sources of fishery-related impacts o benthic Labitat that
may occur during normal fishing operations:

* Anchor damage from vessels attempling lo maintain position over productive fishing
habitat,

. Heavy weights and line enlanglement occurring during normal hook-and-line fishing
operations.

’ Losl gear from lobster fishing operalions.

. Remoiely operated vehicle (ROV) tether damage to precious coral daring harvesting
operalions.

Trash is sometimes discarded by fishing vessels operatiug in the EEZ, and fishing
hardware—sucl: as leaders, hooks, and weizhts—are occasionally lost efler becoming snagged on
the bortorn. The Cowneil delermined that the effects of this marine debris on habitat are not
adverse. However, the Council is concerned that marine debris onginaling from fishing
operations outside the Western Pacific Region inay iwave impacte on habilat. The source of this
debris and [1s impacts are being investigated by NMFS. Inlemational cooperation will be
necessary o find solutions to this broader problem.

Because the habitat of pelagic species is the open-ocean water column. and managed fisheries
employ varianta of hook-and-line gear, there are no direct impacts 10 EFH. Lost gear may be a
hazard to some species due 10 entangleinent, but il has no direct eflect on habilat. A possible
impact would be caused by fisheries that larget and deplete key prey species, bul currently there
is 110 such fishery.
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There is also a concern thal invasive marine and terrestrial species may be introdnced into
sensitive environments by fishing vessels transiting from populaled islands and grounding on
shallow reef areas. Of mosl concem is the polential lor miintentional introduclion of rats (Rars
spp.} to the remole islands in the NWHI and PRIA that harbor endemic landbirds. Although
ihere are no resirictions thal prohibil fishing vessels from transiling near (liese remote islands
areas, no invasive species introductions due to this aclivity have been docurmnented. However, the
Council is concerned that this could occur as fisheries expand and emerging fishenes develop in
the future. Establishing no-lake MPAs—which are mosily contiguous around (hese remole
islands—will deler fishing vessels [rom transiting near the islands, this reducing the polential for
uminlenticnal groundings and introductions of invasive species.

While the Council has determined thal eurrent management ineasares to prolect fishery habitat
are adequarte, should future research demonsirate a need, the Council will acl aceordingly to
profect habitat necessary (¢ 1nainlain a suslainable and productive fishery in the Westem Pacific
Region. For a full assessment of potential adverse impacts (o EFH from fishing gear currenily
used in areas designated as EFH see Appendix A- Caralogue of Fishing Gear.

In modem times, some reefs have been degraded by & range of human activities. Comprehensive
lists of human threals to coral reefs in the U.S. Pacific Islands are provided by Maragos et af.
(1996), Birkeland (1997b), Gngg 1997, and Clark and Gulko {1999). (These findings are
summarized in Table 6.8.) In general, reels closest lo human popnlation ceniers are more heavily
used and are in worse coudition than those in remote locations (Grecn 1997). Nonetheless, i1 15
difficult to peneralize aboul the preseni condition of coral reefs in the U.S. Pacific Islands
because of their broad geographic distribution and the lack of long-lerm moniloring to document
enviromnental and biological baselines. Coral reef conditions and use patlerns vary throughout
the U.S. Pacific Islands.

A uselul distinction is between coral recfs near inhabiled islands of American Samoa, CNM],
Guam, and the main Hawaiian islands and corel reefs in the remote NWHI, PR1Ag, and northen
islands of the CNMI. Reels near the inhabiled islands are heavily used for small-scale arlisanal,
recrealional, and subsistence fisheries, and those in Hawaii, Saipan (CNMI), and Guam are alse
the focus for extensive non-consumplive marine recreation. Rather than a relatively few large-
scale mechanized operalions, many fishermen each deploy more limited gear. The more
accessible banks in the main Hawaiian Islands (Pengnin Bank, Kaula Rock), Guam (southem
banks), end the CNMI1 (Esmeralda Bank, Farallon de Medimlla) are the most heavily fished
oftehore reels in the FMP management area.

The vasl majority ol the reefs in the CRE-FMP managemenl area are remole and, in some areas,
they have protected siatus. Most of Lhese are believed to be in good condilion. {Table 6.9
summarizes coral reel conditions in the region.) Existing fisheries ere limited. The major
exception is in the NWHI, where there are commercial fisheries for spiny lobsier and deep-slope
botlomfish (Green 1997). Poaching by foreign fishing (leels is suspected al Guam’s southem
banks, in the PRIA, and possibly i1 other areas. Poachers usually larget high-value, and ofien
rare or overfished, coral reef resources. These aclivities are already illegal but difficull lo delect.
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Table 6.8: Threats to Coral Reef in the U.S. Paclflc Islands (after Maragos el al. 1898; Grigg 1997;
Birkeland 1997 Jokiel 1899; Clark and Gulks 1983).

Amari Hawall Remoia 1.5,
5 artcan Guam CHMI raland
amod MHI NWHI possessions

Activity

Coastal eonstruction X X X X

Destructive fishing

Flooding

Industrial pollutian

Cvenugefover harvasting

O - O I O ¢
>,

Mutrienl ading
{sewagafeutrophication)

Foaching/depletion of rare x X X
specles

Soil erosionfsedimentation

Wessal groundingsfoil spiils

MHltary activity

Hazardous waste

Towrist impacts

O - I B o ¢
o
>,

Urbanization

Thermal pollution

Marine debris

O e I o

Introduced specins

Tabla 6.9; Summary of coral reef cendition in nearshore areas (0-3 nmi from shore} and offshore
areas (3-200 nm from shore) in sub-areas of the U.S. Pacific Islands {after Green, 1397).

Locelion 0-1 nml 3-2090 nmi
Amarican Sanvwa Poor-Excellant Good-Exgelient
CHMI Foor-Exceliant Good-Excellent
Guam Faar-Gaad Good-Excelient
Hewall
Main Hewailan lslands Faoor-Good Good-Excallent
Northweslam Hawallan Excellenl Excellenl
|slands
Remocte Islands Poor-Excallent Excellenl
Ovaral) Poor-Excellent Good-Excellant
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6.4 Non-fishing Related Activities That May Adversely Affect EFH

Based on the guidelines established by the Secrelary under Section 303 (b)(1)(A) of the
MSFCMA, NMFS has developed a set of guidelines 1o assist councils meet the reguirement to
describe adverse impacts to EFH fiom non-fishing activities m their FMPs. A wide range of
non-fishing activilies thronghont the U.S. Pacific Islands contribute o EFH degradation. FMP
mmplementation will not directly mitigate these aclivities. However, as already noted, it wall
allow NMFS and the Council to make recommendalions 1o any federal or siate agency aboul
actions that may impact EFH. Not only could this be a mechaniam to minimize the
enviroiunenial impacts of agency action, it wall help thein focus their conservation and
imanegement elforts.

The Conncil 1s required Lo wdentify non-fishing activities Lhat have Lhe poteniial lo adversely
alfect EFH qnality and, for each activity, describe its known potenlial adverse impacts and Lhe
EFH most likely to be adversely affected. The descriplions shonld explain the mechanisms or
processes Lhat may canse the adverse effects and how Lhese 1nay alfect habilat hmction. The
Council considered a wide range of nou-fishing activities that may thresten iimportant properties
of the habitat used by managed species and their prey, inclnding dredging, dredge maiedal
disposal, mineral exploration, water diversion, equacnliure, wastewater discharge, o1l and
hazardous substance discharge, construction of fish enhancement strucinres, coasial
development, introduction of exolic species, and agricnliural practices. These aclivities and
irnpacts, elong with mitigation messures are delailed in the nexl section.

6.4.1 Habitat Conservation and Enhancement Recommendations

Background

According 1o NMFS guidelines, this FMP mmasl describe ways to avoid, minimize, or compensate
for the adverse effects o EFH. It must elso promole the conservaton and enhancement of EFH.
(Generally, non-water dependent actions that may have adverse impacts should nol be located in
EFH. Activities that may resull in significant adverse effects on EFH should be avoided where
less environmentally harmiful allernatives are available. If there are no eltemalives, the impacts
of these actions should be ininimized. Envirenmentally sound engineenng 2nd management
praclices should be employed for all actions that may adversely affect EFH. Disposal or spillage
of any material (dredge malerial, sindge, indnsirial wasle, or other potentially hannful materials)
that wonld destroy or degrade EFH should be avoided. If avoidance or minimization is nol
possible, or will nol adequaiely proiect EFH, compensalory mitigation lo conserve and enhance
EFH should be recommended. FMPs may recommend proactive measures o conserve or
enhance EFH. Wlien developing proaclive measures, councils may develop a priority ranking of
the recommendalions o assisl federal and slale agencies undertaking such measures. FMPs
should describe a vanety of options to conserve or enhance EFH, which may nclnde, bul are nol
limiied 1o:
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Enhancing of rivers, streams, and coastal areas through new federal, state, or local
goverminent planning efforts Lo restore river, siream, or coastel area walersheds.

Improve water quality and quantity through the use of best land management practices Lo
ensure thal water quality slandards al slate and federal levels are met. The practices include
improved sewage treatment, disposing of waste materials properly, and maintaining sufficient in-
stream flow to prevenl adverse effecls to estuarine arcas.

Restore or creale habital, or convert non-EFH 1o EFH, lo replace losl or degraded EFH, if
condilions mert. However, habitat conversion at the expense ol other naturally ﬁmct:umng
sysiems must be mstified within an ecosystem contexi.

6.4.2 Description of Mitigatlon Measures for ldentified Activities and Impacts

Established policies and procedures of the Council and NMFS provide the franework for
conserving and enhancing EFH. Components of this framework include adverse impact
avoidance and ninimization, provision of compensatory initigation whenever the impact is
significant and unavoidable, and incorporation of enhancement, New and expanded
responsibililies contained in Lthe MSFCMA will be met through appropriate applicalion of these
policies and principles. In assessing Lhe polential iimpacts of proposed projects, Lhe Council and
the NMFS are guided by the following general considerations:

. The extenl lo which the activity would directly and indirectly affect Lhe ccenrrence,
abundance, health and continued existence of fishery resources.

* The extent to which the potential for cwnulative impacls exists.

. The extent 10 which adverse impacts can be avoided through project inodificarion,
alternative site seleclion or other safeguards.

. The extent 1o which the activily is waler dependent if loss or degradation of EFH is
involved.
. The extenl Lo which 1niligalion 1nay be used lo offset nnavoidable loss of habilal

funclions and values.

Seven non-fishing activities have been identified that directly or indirectly affect habitat used by
management unit species. Impacis and conservation measares are summarized below for each of
these activities. Although not all-inclusive, whal follows is a pood example of the kinds of
measures thal can help (o minimize or avoid the adverse effects of identified non-fishing
aclivities on EFH.
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Habital Loss and Degradation

Impacts
* Infaunal and bolrom-dwelling organiams.
. Turbidity plumes.
. Biological availability of toxic substances.
. Damage Lo sensitive habilals.
. Current patierns/ waler circulalion modification.
. Loss of habitat funclion.
. Conlaminanl runofl.
. Sediment runolf.
v Shoreline stabilization projecls.

Conservation Maasures

L. To the extent possible, fill mererials resulling from dredging operations should be
placed on an upland site. Fills should not be allowed in areas with subaqualic
vegetation, coral reels or other areae of high preduclivity.

2. The cumulative impacls of past and current fill operations on EFH should be addressed
by federal, state and local resource management and permiliing agencies and considered
in the permilling process.

3, The disposel of contaminated dredge malenal should not be allowed in EFH.

4, When reviewing openu-water disposal permils for dred ged marterial, siate and federal
agencies should identify the direcl and indirect Impacls such projects mnay have on EFH.
When practicable, benthic produciivity should be determined by sempling prior 1o any
discharge ol fill malerial. Sampling design sliould be developed with inpul from slale
and federal resource agencies.

5. The areal extent of the disposal site should be minimized. However, in some cases, thin
layer disposal may be less delelerious. All non-avoidable iimpacts should be miligated.

6. All spoil disposal permils shonld reference latitude-longilude coordinates of the site so
inlormalion can be incorporated inlo (GIS systemns. Iiclusion ol aerial photos may also

be required to help geo-reference the sile and evaluale nnpacts over lime.

7. Further fills in esluaries and bays [or development of coininercial enterprises sliould be
curtailed.
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8. Prior to insiallation of any piers or docks, the presence or absence of coral reefs and
submerged aquatic vegetation should be determined. These areas should be avoided.
Benthic productivity should also be delermined, and areas with high produclivity
avoided. Sampling design should be developed with input from staie and federal
resource agencies. :

9. The use of dry stack storage is preferable to wet mooring of boats. If that method is nol
feasible, consimeiion of piers, docks and marinas should be designed to mimimize

impacts to the coral reef subsirate and subaquatic vegetation.

10. Bioengineering should be used (o protect altered shorelines. The alreration of ualural,
stable shorelines should be avoided.

Poliution and Contamination

Impacts
. Introduction of chemicals.
. Introduction of amimal wastes.
. Increased sedimentation.
* Wastewater eflluent with high conlaminant levels.
* Hizh nutrient levels down-current of outfalls.
* Biccides to prevent biofouling.
. Thennal elfects.
. Turbidily plumes.
. Aflected submerged aqualic vegelation siles.
. Slormwater runofT.
. Drrect physical contaci.
. Indirect exposure
. Cleanup.
Conservati asuras
1. Quifall structures should be placed sufficiently far offshore to prevent discharge water

from affecting areas designared as EFH. Discharges shonld be trealed using (he besl
available technology, including implementation of up-to-dale melhodologies lor
reducing discharges ol biocides (e.g., chlorine) and olher toxic substances.
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2. Benihic produclivity should be determined by sainpling prior 10 any construction
actjvity. Areas ol high productivity should be avoided lo the maximum exlent possible.
Sampling design should be developed with input from slale and federal resource
Bgencies.

3. Mitigation should be provided for the degradation or loss of habilat from placement of
the oulfall siructure and pipeline as well as the Lrealed water plume.

4. Containment equipment and sufficient supplies 10 combal spills should be on-site gt all
facilities thal handle oil or hazardous substances.

5. Each facility should have a “Spill Contingency Plan,” and all employees should be
trained in how to respond Lo a spill.

6. To the maximum exlent practicable, slorage ol oil and Liazardous subsrances should be
localed 1u an aree that would prevent spills from reaching the aqualic environmeut.

7. Construction of roads and facilities adjacent 1o aquatic environmeuts shouid include a
storm-waler Ireatmenl component thar would filter oul oils and other petroleum
producis,

R, The use of pesticides, herbicides and fertilizers in areas that would allow for their entry

o the aqualic environment should be avoided.

9. The best land management practices shonld be used to control topsoil erosion and
sedimenlation.
Dredging
impacts
. Infaunal and botlcin-dwelling organisms.
. Turbidity pluines.
. Bioavailabilily of loxic substances.
. Damage lo sensilive habilats,
. Water circulation inodificarion.

Conservetion Measures

1. To the maxiinum extent practicable, dredging should be avoided. Aclivities thai require
dredging (such as placement of piers, docks, mannas, e1¢.) should be siled in deepwaler
areas or designed in such a way as to alleviale Lhe need for mainlenance dredging.
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Projecis should be permilled only for waler-dependent purposes, when no feasible
alternalives are available.

2. Dredging in coastal and estuanine waters should be performed dunng the time frame
when MUS and prey species are least likely Lo be entraiied. Dredging should be
avoided 1 areas wilh submerged aquatic vegetarion and coral reefs.

3. All dredping permits should reference latitude-longitude coordinaes of the site so
informalion can be incorporated inlo Geographic Informalion Systems (GIS). Inchision
of aeriel photos raay also be required (o help geo-reference the site and evalnale impacts
over firae.

4. Sediments shounld be rested for contaminants s per Environmental Proteciion Agency
and U.S. Army Corps of Eugineers requirements.

Ln
+

‘The cumulative iinpacts of past and current dredging operations on EFH shounld be
addressed by federal, siale end local resource 1nanagement and pennitting agencies and
cousidered in the permirling process.

&. Il dredging needs are caused by excessive sedimentation in the watershed, those causes
should be identified end appropriale management agencies coniacted 1o assure achiou is
done to curtail those canses.

7. Pipelines and accessory eguipinent used in conjunclion with dredging operalions shonld,
1o the inaxiinum extenl possible, avoid coral reefs, scagrass beds, estuariue habilats and
areas ol subaquatic vegelalion.

Marine Mining

Impacts
. Loss of habilat [unclion.
. Turbidity plumes.
. Resuspension of (ine-grained mineral particles
. Composilion of the subslraie altered.

Conservation Measures

1. Mining in arcas identilied as coral reef ecosysiem should be svoided.
2. Mining in areas ol high biological produciivity should be avoided.
3. Miligation should be provided for loss of habilal due Lo mnining.
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Watar Inlake Struclures

Impacls

Enirapment, impingement, and entrainmen.
Loss ol prey species.

Congervalion Measures

New facilities that rely on surface walers for cooling should nol be located in areas
wliere coral reef organiams are concentrated. Discharge points should be localed fu
areas thni have low concentrations of living manue resourees, or (hey should incorporate
cooling towers (het employ sulficient sefeguards io ensure against release of blow-down
poliutants into the aquatic environment.

Intake struclures should be desjgned Lo preveilt entrainment or impingement of MUS
larvac and eggs.

Discharge temperatures (both heaied and cooled elfluent} should not exceed the
thermal tolerance of the plant and animal species in Lhe receiving body of waier,

Miligation should be provided for the loss of EFH from placement of (he inlake
sinicture and delivery pipeliue.

Aquacufture Facilities

Impacts
Discharge of organic wasle from the farms.

Iinpaets lo the sealloor below the cages or pens.

Conservation Measures

Facilities should be localed jn upland areas as often as possible. Tidally influenced
wellands should not be enclased or iinpounded for mariculture purposes. This jucludes
hatchery and grow-out operations. Siting of facilities should also lake into account the
gize of the facilily, the presence or absence of subinerged aqualic vegeration and coral
reef ecosystems, proxitnity of wild fish stocks, migratory patiems, compeling 1ses,
hydmographic conditions and upsirearu uses. Bentbic productivity should be determined
by sampling prior lo any operalions, Areas of high productivily should be avoided to
the 1naximum extent possible. Sampling desigu should be developed with inpul from
slale and federal resource agencies.

To the extent practicable, waler inlakes should be desipned to avoid entrainment and
impingemenl of naiive fauna.
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3. Water discherge should be treaied to avoid conlamination of the receiving water and
should be located only in areas having good 1nixing charactenistics.

4. Where cage mariculture operations are undertaken, water depths and cireulation patierns
should be investigered and should be adequate to preclude the buildup of waste
producis, excess feed and chermical agents,

5. Non-native, ecologically undesirable species thar are reared may pose a risk of escape or
accidental release, which could adversely aflect the ecological balance of an area. A
thorough scientific review and risk assessment should be undertaken before any non-
nalive species are allowed to be introduced.

&. Any net pen struciure should have small enough webbing to prevent entanglement by
pIey species.
7. Mitigation should be provided for the EFH areas impacted by the facility.

Introduction of Exotic Species

Impacts
. Habitat alteration.
. Trophic alteration.
* {ene pool alteration.
. Spatial alteration.
. Introduction of discase.
Conservation Measures
1. Vessels ghould discharge ballast warer far enough oul to sea to prevent introduction of

non-nalive species to bays and estuaries,

2, Vessels should conduct rouline inspections for presence of exouc species in crew
quariers and hull of the vessel prior lo einbarking to remote islands (PRIAs, NWHI and
northem islands of the CNMI).

3. Exotic species should not be introduced lor aquaculture purposcs unless a thorough

scientific evaluation and risk assessment are performed (see seclion on aquacullure).

4. Effluent from public aquaria display labomlories and educational instilules using exotic
species should be trealed prior to discharge.
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6.5 EFH Research Needs

Additional research is needed to meke available aufficienl information to snpport a higher level
ol descriplion and identification of EFH and HAPC. Addilional research may also be necessary
to identity and evaluate acmial and polential adverse effects on EFH, including, but nol limited to,
direct physical alteration; impaired habital quality/functions; cumulative impacts from fishing; or
indirect adverse elfects, such as sea level rise, global warming, and climate shifis.

The following sciemific dala are needed (o 1nore effectively address EFH provisions:

. The distnbulion of early lite history stapes (eggs and larvae) of MUS by habilat,

. Descriplion of juvenile habirar (inclnding physical, chemical, and biological features
thar delermine suitable juvenile habitat).

. Food habirs (feeding depth, major prey species, elc.).

. Habitat-related densities for all management unii species life history stages,

. Habital utilization patierns for dilferent life history stages and species.

. Growth, reproduction, and survival rates for inanageruent unil species within habiltats.

» Inventory of coral reef ecosystein habilals in the EEZ of the Western Pacific Region.

. Localion of importent spawiling siles.

. Ideniification of post-larval setilement habilal.

. Establishmenl of baseline paramelers {CPUE) for coral reef ecosystem resonrees.

. High resolution inapping of bonom topography, bathymetry, enments, substrale types,

algal beds, and habital relief.

NMFS guidelines suggest that the Council and NMFS periodically review and update the EFH
componenls of FMPs as new data becoine available. The Council recommends that new
information be reviewed, as necessary, during preparatiou of the annual reports by the CRE Plan
Team. EFH designations may be changed under the FMP framework processes if information
presented in an annual review indicates that modifications are justified
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CHAPTER 7

SCIENTIFIC DATA AND RESEARCH NEEDS

7.1 Ongoing and Proposed Coral Reef-related Research

In respounse lo Lhreats Lo coral teef ecosysiems, President Clinlon issued Executive Order 13089 -
Coral Reef Protection i June 1998 to direct state and federal agencies (o identify aclions that
may affect U.S, coral reef ecosysteins and (o use programs and authorilies lo protecl and enhance
the condilion of these ecosysterns,

Before the execulive order was sigued, slale and federal government authorities, in collaboration
with NGOs and international government nuthorilies, recognized the necessity of preserving
coral reef resources, Each region began formulaling e plan of action lo strengthen coral reef
resource manngement in response 1o and with support from the U.S. Coral Reef Initiative. These
plans focus on the collection of baseline assessments and identifying problems and areas of
COncerm.

Table 7.1 summarizes the veriely of coral reel projects ongoing or proposed around the Pacific
Region. (Teble 7.1 may be found at the end of this chapler.) The Council supporis these
research iniliatives, because much of the information gained from these projects will complement
the Council’s research initiatives proposed in this chapler. While the extent of possible research
on coral reel ecosystems is iremendous, the Council and its advisory bodies focused on research
queslions directly related io ecosystem managenient needs and issues thal cut across the various
FMPs.

7.2 Council Recommendations

The coral reef ecosystems covered under this FMP are geographically distinet, with management
areas separated by 5,000 miles of Pacific Ocean. Species composilion and richness vary widely
between regions, as do fishing and non-fishing threats Lo the coral reefs.

An adeplive management strategy underhes this FMP because 11 is based on ecosyslem
prnciples. The research outlined in Table 7.1 addresses aditional species-specific management
questions. While these projects can help 1o answer ecosyslem-related questions, the Council’s
rescarch recommendations more specifically support ecosysiem-based adaptive management.

Specific questions focus on the multi-use nature of coral reefs, the role of the various coral reef
habitats, irophic interactions and the efTecl of fishing, the value and function of MPAs, and the
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individual and synergisiic effecis thal anthropogenic and navural disturbences have on the
ecosysiem. Particularly imporiant research would address the interactions between fisheries,
because Lhe established crustacean, botromfish, and precious coral fishenies all occur to some
extent in the coral reef ecosyslem. The following recommendalions are derived fiom needs
onilined by the Plan Teams for each of the FMPs, the Ecosystern and Habilar and Indigenous
Rizhts Advisory Panels, and the Scientific and Statistical Commiliee.

7.2.1 Summary of Council-proposed Raesearch
American Samoa
L. Examine recovery rates and yields of coral reefs that have been severely damaged by

suslained high fishing pressures {Tuluila), with those where fishing pressure is much
lower (Mann’a) or entirely absent (Rose Atoll MPA).

CNMI/ Gnam
2. Socio-economic and cultural siudy of the fishing communities wilh respect lo potential
resource allocation.
3 Various projecls addressing the mulliple land-based threats Lo the near-shore coral reef
ecosyslem.

Muin Hawallian Islands

Effect of alien species on coral rael ecosystems, speed of dispersion.

5. Improve Fishery Stalistical Surveys to coinplement commercial fisheries monitoring
programs and lo facilitate capturing landing and effort dala from recrealional fishing
seclors.

6. Study of historic fisheries dala.

MNorthwestern Hawaiian Islands

Protected species.
8. Effecis o[ ecolourism.
Study of deep benthic habiiar in relation 10 ecosystem.
10.  Interaclions between [isheries operating within the coral reel ecosystem.

PRIAs

Il.  Assessmenis and monitoring as benchmarks for total and species specific biomass,
species composition and how habitat structure relales to species densily.
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All Areax

12. Mapping.

13.  Rapid ecological assessmeuts, biomass surveys, long-lerm remote and direct moniloring.
14.  Education.

15.  Marine debns.

16.  Effectiveness of MPAs as managemenl tools.

17.  Archaeo-ichihyological studies.

18.  Relationship between habitat and stock abundance.

19.  Delemminalion of indicater species for rapid assessment of reef’s health.
20.  Relalion of natural and anthropogenic stressors.

21.  Trophic interaclions for ecosyslem modelmg,.

22,  Srandardizalion of data coliection systems lo [acilitate use in 1nanageinent.

1.2.2 Reglon-specific Research Needs

The islands of the Western Pacific Region extend in a great arc over the Central and Western
Pacific and incilude parts ol Micronesia and Polynesia. The four inhabited
archipelagos—Hawaii, Northern Marigna Islands, Guam and Amencan Samoa—all have
different geographic, social, and economic characleristics, which influence the types of coral reef
fisheries research required in each localion. Furthermore, large areas of the Western Pacific
Region are uninhabiled or under mililary control and therefore off-limits to corurercial ishing.
Research in these areas may not be driven primarily by fishery-related issues but by other
concerns, such as protected species mteractions in the case of the Nonthwesten Hawaiian
Islands, or as benchmarks for comparison between fished and unfished siles.

American Samoa

American Samoa has a rapidly increasing populatiou, most of which is found on the main large
island of Tuluila. The island’s populatiou is mainly Polynesian and they are strongly linked
through ancesiral ties with the people of neighboring (Western} Samoa.' Population growth is
driven by both new births and the migralion of Weslemn Samoans, who can get work permils for
American Samoa. Very high harvesis of reef fish and invenebrates from American Samoan reefs
were documented in the late 1970s.

However, 8 cormbinatiou of natural and anthropogenic effects has had a serious impacl on
American Samoan reefs, particularly ou Tutuila, with the effect of depressing catch rates and the
volume of fish produced through reef fishing. These include a crown-of-thoms outbreak iu the
19705, which uliimulely desiroyed 95% ol live coral cover in some locations, followed by two
severe hurmicanes in 1990 and 1991. The hurricanes destroyed most of the coral growth to a
depth of 10-15 m, particularly on the north side of the island. This was followed by a 1nass coral

' Weslern Samoa renamed itsell Samoa in 1998, despile protest from American Semoa.
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bleaching evenl in 1994, probably connected with El Nifio. These disturbances, coupled with
increasing human impacls such as sedimentation on the reefs, eulrophication of nearshore warers,
coaslal construction, and solid and chemical waste discharges have resulied 1n major changes to
coral reef liabitars and associated reef fish assemblages.

Successive damnage Lo the Tutuila reefs means that American Samoa may be a natural laboratory
to look at the behavior and recovery of fish populalions in condilions where producticn has
declined (hrough a mix of habiial desinction and high fishing pressure. lu response, the
commercial fisliery has changed ils focus over the years froin reef fishing to bottomfishing, and
currently lo longline fishing for albacore and other pelagic fish. Constiimer demand for reef fish
is now being mel in large par by imporis from Samoa (formerly Western Samea). Fishing
pressures on reef fish stocks in the less populated Manu'‘a Islands, to the east ol Tutuila, have nol
changed in the same manner. Fish slocks are not considered over-exploited, and traditional coral
reef fishing is currently practiced. Because one of the MPAs slated for implementation through
this FMP is at Rose Aloll, American Samoa olfers the polential 1o examine the recovery rates and
yields of coral reefs that have been severcly damaged by sustained high fishing pressures with
those where fishing pressure is much lower or enlirely absent.

Commonwealth of the Northerm Meriana Islends and Guam

High population growth due to migranis is a feature of both Guain and the Northern Mariana
Islands. Most of the immigrants come foin East and Southeasi Asia 1o workl in the garmenlt
indusiry, Because ol their cultural prefercnces they eat a loi of fish and other seafeod.
Therefore, they add Lo the demand for fishery production froin coral reef areas. Small-boat
fishermen dominate fishing in nearshore areas, eatching deep- and shallow-waler reef fish and
bottomnfish species. Due to their proxinily to Asia, the polential for a live reefl fish fishery
exporimg 1o Asia s grealest in these islands. The aforementioned Southeast Asian
population—because of ils Ligh per capita rate of seafood consumplicn—will put additional
pressure on coral reef tesources. Because of Lhis polentigl increase in fishing pressure, a socig-
economic and cultural study of polential resource allocation 1o their hishing communities has
been suggested.

The other major influence on the reefs of the Mariana Islands stems from the growth of the
Lourist industry in both Guam and CNMI. This has led (o the landscaping of large areas of (he
coast for holels, goll courses, shops, and other leisnre activilies. Constniclion brings with il the
threat of sedimentation thal smolhers live corals, while the developmenl of extensive goll courses
may have an eifect on near-shore lagoon waters through eutrophication from fertibizer-enriched
runoff. Finally, the activities ol the tourists themselves can harm reefs, Through spearfishing
and charter fishing they add (o local fishing pressure. Importanl habilat-related benthos is lost
when they 1ake shells and corals for souvenirs. They can also desiroy habilai by walking on reefs
in bools and diving fins; using jet-skis in shallow water has a similar, bul polentially more
widespread, effect. The lalter aclivity has been blamed for diminishing habitat for rabbitfish,
which are 2 popular larget species on Guain.
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CNM.1 it also subject to military activity on the island of Farallon de Medinilla (FDM), whicl 1z
the only northemn island in the Mariana chain with snbstantal coral reels. FDM is also one of the
few polential locations where fisheries can expand i the future. It has been used gs a targel in
(1.8, mililary activilies for many years, with subsequent disturbance Lo the reef from direct
bombing and accelerated erosion of the island as well.

Coral reef fisheries research in Guam and the CNMI should focus on how lo achieve the besl
balance berween tourism and fishing, given ihal the leisure industry is the single largest industry
in both places. Bombing of FDM has been reported (o have only a limited direct effect on the
coral reef, bul it removes a large area of coral reef from use by fishennen, who must fish more
intensively on the remaining reef areas. This may have the undesired elfecl of placing slresses to
siocks occupying those locations.

Main Hawaiian Isiands

Like the Mariana Islands, the Main Hawaiian Islands’ reels are alfected by the growing tourist
industry in Hawaii, where large parts of the coaslline have been landscaped for hotels, golf
courses, and other leisure aclivities. Over six million people visit Hawaii each year, while the
state has a resident population of about one million people. However, the Hawaiian Islands are
much larger than their Micronesian counlerparts, and larger arces of the coasl are also untouched.

Of all areas within the Western Pacific Region, fishermen in the MHI have the most diverse array -
of fishing gears and fisheries. These include specialist targeting of small reef fish for (he
aquarium industry; fish trapping; a vartety of crusiacean trapping methods; directed fisheries for
nearshore small pelagic fishes; and more typical methods like hook-and-line, gill net, seine net,
cast net, and spear fishing. Alien species have been introduced into Hawali through bilge and
ballast water, by well-intentioned projects, and through lederally supported aquacnliure
programs. The bluelined snapper (Lutjanus kasmira) was one of most contenlions introductions;
this species has spread throughout the stale’s coastal waters since its original introduction frem
French Polynesia. It has been blamed for the enbsequent decline of bottomfish species even
thongh there 15 no evidence for this. Althougl: popular elsewhere in the Pacific, people in Hawaii
are unfamiliar with it, and—although common—<hey do not like 1o eal it.

Extensive research lias been conducted on Hawaii’s reels, bul comparatively little 15 known
about reef fisheries in Hawaii. Ironically, large voluines of dala are compiled by the Slale of
Hawaii Division of Aquatic Resourees on comumnereial landings and nominal eflort of corul reef
fisheries by various gear types, with some dala exiending back Lo the lale 1940s, Furthermore, a
detailed survey of fishing in the Hawaiian Islands in the early 1900s provides an important
benchmark. Desides landmpgs and nominal effort, there are also indices of fishing effort
contained in other darabases, such as the Department of Boating and Ocean Recreations (DBOR)
small vessel regisiration records. These data include regisiration of vessels for commercial
fishing and for pleasure, with breakdown by size class and propulsion type. Much of these data
remain unanalyzed and their management value unreelized. For example, this lype of dala was
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" used o generate production models and MSY [or bottomfish fishenes m the MHI (Ralston and
Polovina 1982).

In February 2001, the Division of Aquatic Resources, in partnership with NMFS, re-initiated
fishery statistical surveys for the MHI. These surveys are designed (o coliect data on
pariicipation, effort, and catch composition, primarily froin the vessel-based recreational fishing
seclor., The Hawaii Marine Recreational Fishieries Surveys (HMRFS) consist of three
components: (1) random digit surveys of Hawaii residents to eslimale participalion and effort for
privale boats and shore fishing, (2) weekly relephone surveys of 10% ol Hawaii charter boal
operators, and (3) an inlercepl snrvey of privale and charter boal fishermen to collect catch dara,
This component of HMRFS is similar (o the creel surveys conducted in other island areas. Re-
establishing a detailed survey of fighing in the MHI is essential to increasing managers’
knowledge ol landings and nominal effort for coral reef fisheries. Not ouly will it help them o
better understand coral reef fisheres in the commereial seclar, bul in other sectors—including
recreational fishing—as well.

In summary, coral reef ecosystem problems in the MHI are similar to those in (he Mariana
Islands: the MHI also suffer from the impacis of urtbanizalion and the effects of coastal
landecaping driven by lounism and population expansion. Bul becsuse the MHI are relahively
large with some inaccessible coasts, there are extensive coasial areas free from these
anthropogenic infliences. This allows areas with different land nses and population densities to
be compared in order Lo see the impacts on coral reef fisheries. In addition, there are unresolved
guestions aboul the unpacts of exotic species on indigenous fauna, particularly the successful
proliferation of the blueliued snapper. Lastiy, unlike other areas ol the Western Pacific Region,
large volumes of dala extendiug over several decades are available on commereial reef fishenies
in Hewaii. Il should alzo be noled that there are many different surveys and sampling programs
in Hawani for both commereial and recreational fisheries. All these data sources should be
assessed in order 1o see whar informalion can be gleaned to betler manage Hawaii’s coral reef
fishenes.

L ow-use Marine Protected Areas

The NWHI are a special concern, both regionally and nationally. Native people and forelgn
fishermen have fished in this area for hundreds of years. However, very lillle is known about the
level of fishing pressure before Comicil-implemented management. Tlhe low-use MPAs thal this
FMP implements for the NWHI will begin seaward of what is currently & de facto no-lake MPA
(oul to 10 fathoms), based on current regulalions and fishing practices, and will generally extend
from 10-50 fathoms.’ It has been hypothesized that MPAs are havens where large, fecund
species can repopulate the surrounding reef. However, this hvpothesis n1ecds to be studied im the
presence of regulated fishing pressure. The low-use MPAs of the NWHI will be an ideal location
for this research.

'Az described in Section 5.2, the CRE-FMP designales a3 no-take MPAs EEZ waters 0-10 {m ag well as 0-30 fim
around three other awolls, French Frigale Shoals, Laysan erd Lthe northern halfl of Midway.
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No-take Marine Protecled Areas

This FMP will elso implement no-take MPAs in remote Howland, Baker, and Jarvis Islands, and
Kingman Reef, These islands have experienced the least fishing pressure of any localion under
Council jurisdiction. They are also far removed from non-fishing impacts. Therelore, they are
the best siles to detennine a benchinark for Lotal and species-specific biomass, species
gomposition, and how habilat structure relates Lo species density. Assessments are cunenlly
underway at many of these localions, and many coral reef scientisls want to conduct projects in
these near-pristine environments. hi order lo use the research in these areas [or fisheries
inanagemet, the Council recommends thal the scientists coordinaie their work. This wiil allow
independent dala sets to be coordinated with management-related research elsewhere.

7.2.3 Council Recommendations for Ecosystem-based Research

Each of the topics below has been suggesled by one or more of the plan leams and advisory
panels involved in the drafling of Ihe Coral Reel Ecosystem FMP. They are the Coral Reef
Ecosystem, Botlomfish, Crustacean, Ecosystem and Habilal, and Precious Corals Plan Teams
and Advisory Panels, the Indigenous People Advisory Panel, and the Scientific and Stadistical
Commitree.

Imteractions of Other FMP's MUS in the Coral Reef Ecosystem

This FMP proposes close coordinaiion between (he plan teams of the Bottomfish, Crustacean and
Precious Coral FMPs and the Coral Reef Ecosystem Plen Team. Each of the plan teains
recommended research on various associations end interdependencies, thus giving a more
integrated piclure of the coral reef ecosyslem. A grealer understandiug of these interactions will
aid in identifying and addressing issues for resolution among the various FMPs.

Effects of Geer and Merine Debris on Coral Reef Habitat

Marine debris is an important concern, espeeially in the NWHI. Burt this debnis generally comes
from North Pecific fisheries not under Council jurisdiction. A multi-agency effort has been
active in removing and cataloguing tons of this debris. The Council supports this effort but
believes issues regarding gear and debris originating from Western Pacific fisheries iz also of
concern. The Couneil has recommended research on gear and debns effects on the deeper
benthic environment. On several occasions concern has been raised aboul the impact lobster
traps have on the coral reef habitat, but almost no research has been conducted to dale. Tangle
neis were used in the late 1980s Lo harvest precious coral from the NWHIL The elfects from this
fishing have also never been analyzed. The NWHI omnibus proposal will have a far prealer
impacl on managemnent issues within the Council’s jurisdiction, and has been recommended by
the Crustecean and Precions Corals Plan Teams and advisory panels. '
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Trophic interactions

Simulation models for coral reef ecosysteins {ECOPATH and ECOSIM, see Section 2.4) have
become sophisticated tools, which can aid resource managers it predicting cascading effects
from changes in the syslem. While these models can provide valuable insight, they require some
basic data on trophic mreraciions. These models will never be able 1o simultaneously include the
thousands of species lound in the ecosysiem. Research must first determine appropnate medel
species to use in a given coral reel ecosystern. This will require an understanding of the irophic
interaciions between habilal, primary produclion, and representalive species of herbivores,
ocmuivores, and lop predalors.

Role of Habital in Stock Abundance

Researchers have observed correlations between habilal and stock abundance in several
environments. Each ol the implemented FMPs® plan teams wete interested in designing projecls
that would address specific questions under this heading,

The Bottomfish Plan Team proposed a project on the importance of precicus coral lmbilal and
coral reef habilaf on the survivability of juvenile bottomnfish MUS. The Crustacean Plan Team
pmposed a project to differentiale the habitat qualities of the known lobster banks and how these
differences contribute Lo successtul recruitment and survival ol lobster. The Precious Coral Plan
Team is interested in how recruitinent of gold coral is alfecled by bottom habitat. This question
is also directly related to possible research on the way in which precious coral habitat alfects the
abundance of bottoinfish, eele, oclopus, and other species thar use it as reluge.

The leamns have also suggested more general researcli on how the percent cover ol live coral
affecls overell species abundance. Live coral coverage varies widely, due mainly 1o Jand-based
activities in populaled areas and how well il is shellered from slorm events in remole areas, Al
depths shallower than 10 m coral cover can be determined (hrough satellite imagery, which has
become very accessible Lo scientists in recent years, Combining this information with stock
assesamenls could be very usefil in determining productivity and snstainable yields,

Effect of MPAs in the Ecosystem and Their Role es Management Tools

Marine protecled areas have become a high profile conservation tool over Lhe past decade. The
President’s iniliative to designate 20% of all U.S, coral reefs as MPAs by 2010 wnderscores a
national commitmenl 1o their desiguation. However, for all of their acceplance as valuable
conservation and fishery manageinent lools, very litile definilive evidence is available on the
eflect of MPAs beyond their immediate boundaries. Thus, additional researcl: is needed Lo best
delermine their most effeclive size and locations so that in the fuiure they can be truly effective
management tools.

This FMP implemenls MPAs in the NWHI and PRIAs, The PRIAs have never had much fishing
pressure and relatively litlle anthropogenic disturbance in the past. Designaling the entire coral
reef habitat as “no-take™ for most of these 1slands ensures that these sites are preserves and not
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lools for management. The NWHI, in contrast, has expenienced fishing pressure in the pasl and
will conlinng to experience il in the low-nse MPAs. Inleraclions between the low-use and vo-
teke MPAs under varying oceanographic coudilions and fishing pressure along the NWHI
archipelago should be examined to better understand what makes MPAs more or less successful
in terms of fisheries management 2nd sustainable yield.

Interactions and Individual Effects of Anthropogenic and Nalural Stressors

Coral reefs thronghout the Pacific are subject lo high surf and surge associated with strong
seasonal storms. Reefs found near populated areas are subject 10 land-based stressors and
vanions other humau activities. lu areas wilh less sheller from storms, natural evenis delermine
the slale of the reef. In shellered arcas, which are often near population cenlers, anthropogenic
activilies have a greaier effect on the recf, Much research has assessed the causes and effects of,
and miligalion oplions for, coral reel ihreals. In coulrast, little research has been conducted to
determine the synergistic effeets of natural and anthropogenic siresses or combined
anthropogenic stresses. In order to focus on the most serious threats to the ecosystem, and to
foster inleragency cooperalion to address these threats, more research of this lype is needed.

Additionally, climate and ecosyslem shifls may occur over decadal scala cycles or longer which
in turn, result in changes in recrmtment and productivily of coral reef ecosystem resourees. In
the past, a climactic shift 15 believed to have occurred in the ceniral North Pacific in the lale
1980s. This produced an ecosystein shift in the NWHI (hat resulted in a lowenng of carrying
capacily and declined productivity. Additional research on both short-lerm and long-term
ecosysten variability |s needed i order to understand its effects on resources.

Determining Indicalor Specias or Using the Most Commonly Landed Species to
Asszess Ecosystemn Heelth

Coral reef moniloring is an expensive and lime-cousnming process. The value of intensive
moritoring has been queslioned by some gcientists, bul deemed vilal by others. Ii is impossible
1o study every organism in the coral reef ecosysiem Lo delennine the state of their health, Thus,
as is doue 1u lerrestrial and freshwaler environments, appropriate indicator species musl be
identified from which overall ecosysiem health can be extrapolated. Daseline stodies on their
populalion densilies, age slruclure and seasonal variation could then be completed. If indicator
species can be idenlified, inlensive monitoring can be reduced and research money will be
available 1o address emerging issues and specific management needs.

Profacled Species

Many protecied and endangered species rely on the coral reef environment, especially in the
NWHI. Specific researeh programs are in place lo study monk seals, ses {urtles, and scabirds.
These are very imporiant programs for this FMP becanse protected species are a major factor in
fisheries regulations. The Council continues 10 use dala derived from these programs and
coutinnally puts forth new questions to help address issues in fisheries managetnent.
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7.3  Other Research Addressing Ecosystern Management

A great deal ol research elfort lias been expended studying the coral reels of the Hawailan Islands
over Lhe past 100 years. This jucludes gathering fishery dala, reef surveys and monitormg,
tropliic studies, and a host of other efforts. NMFS, the U.S. Fish and Wildlife Service and the
Hawaii Depariment of Land and Natural Resources underiook a tripartite study of the NWHI in
the late 1970s and early 1980s, culminating in two symposia in 1980 and 1983. The wide scope
of this research is a benchmark for fulure research in the NWHI.

Anthropogenic Lhreats are Hmired in the NWHI. Land-based aclivities, which cause ihe grealest
damage to reefs in populated areas, are virtually absenl. Thieals from fishing activities are also
limited, dus to a Iimiled entry program and other regulatory controls lor the two established
WNWHI fisheries. Limited entry permits for the NWHI fisheries are limited to seventeen permils
for the botiomfish fishery and 13 permmits for the crusiacean fishery. Generally between five and
seven lobster vessels actively fish one or two months a year. They are able 1o fish over a dislance
of 1,100 miles covering 11,554 km? of coral reef habilat. The renewed precious coral fishery lias
yel 1o venture to the NWHI, bul substantial potential lor harvest has been identified.

Potenlial threals from emerging fisheries, marine debris accumulating on NWHI reefs from north
Pacific fisheries, and the healih of the resident endangered species region-wide are he major
concerns of the Council. In addinon, this FMP is a demonstration plan for the ecosystem
approach 1o fisheries management. The followiug project proposals were developed, keeping in
mind ihe abundance of accumulated knowledge, the true threats 1o the various reels under the
Cowncil’s authortly, and the emerging imporiance of the ecosyslem approach lo fishenes
manageinenl. These eflorts are principally guided by specific management questions derived
from all of the Council’s FMPs.

7.3.1 NWHI Omnibus Research Proposal

Project Deep Reef 1s a two-year siudy of the deep reef benthic fishery in the NWHI, using
Deepworker 2000 submersibles, The project’s goal is lo obrain informaiion about deepwater
habilats by conducting habitat and stock assesaments lor lobsters, bollomifish, precious corals,
and coral reef ecosystems in order o include all of the NWHI deep reef habitat resources in the
Council’s FMPs.

For lobsters, specific projects may deal with:
. Monk seal prey dependency.

. Habitat specifics for productive vs. unproductive area comparisons.
. Impact of ghost fishmg on lobslers.

. Impacl of Jobsier lraps on coral reef habitats.

. Night versus day behavior and stock densily dilferences.

. Charactenzation ol steep-wall habitats for lobsters.
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For bottomfish, specific projects may deal with:
. Characlerization of juvenile and adult bottomfish habitats.

. Placement of potential reserves.

For precious corals, specific projects may deal with:
. Stock assessments for deep banks and pinnacles parlicularly around Midway.
. Impact of past dredging by foreign fleels at 180 Fathom Bank (north of Midway).

. Definition of habilal requireinent of monk seals for gold coral and arrowltooth eels.

For coral reef ecosystems, specific projects may deal with:

. Depth and range extensions for deep coral reef ecosystems.
. Impacts of the other benthiu fisheries ju the NWHI on coral reef ecosystems.
. Designation of “protected areas™ 1o establish inarine preserves.

7.3.2 Archaeo-|chthyological Research

The archacological, historical and socio-cnltural records froin Pacific Islands are increasingly
recognized as immportanl dara sources for fishery management. Since mosl fishery biology studies
are short-term efforis conducted over a [ew years al best, and rarely over several decades, they
represent only snapshols of a fishery in time. The study period may include years during which
conditions in the fishery are extremely favorable, or years when the fishery is in a production
trough, The NWHI lobster fishery is a good example of this; it expanded dunng a favorable
oueanic inler-decadal cycle, which produced over-optimistic estimales of fishery production.
Landings then fell by an order of magnitude during a subsequent regime shift to a less productive
oceanic cycle,

Data from arehacological investigations may ¢over many cenpluries rather than a few years and
give a much more balanced perspeclive on resource nse aud sustainability. Dalzell (1998) has
reviewed a number of different archacological studies thal contain insights mto coral reef
resources use in the Pacific Islands. Excavated mollusc shells and fish bones allow researchers
te reconstruclt the species composition of pre-historic fishing. In some instances it is possibie lo
reconstrucl size frequencies from the dara, and in turn generate life history parameters of
exploited fish stocks over many ceniuries.

The archacological and historical record can also clanfy the social and cnltural iinportance of
fisheries, and traditicnal property rights. This is especially important when urbanization and
European colonization has caused these praclices to decline. Tius has been amply demonsirated
in New Zealand (Aotearca), where (he original Polynesian Maori popnlation was econoinically
and socially inarginalized following European seltlemenl in the nineteenth century. Europeans
generally ignored Maori concepls of inarine tenure and fishery access rights.
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However, archacological studies have produced evidence of a diverse range of Maon fishing
aclivities: they exploited 2 wide range of fishes and marine mammals—such as seals—and also
preserved large amounts of fish. Indeed, in some areas, such as the Muriwhenua region of New
Zealand’s North [siend, fishing became a principal source of nutrition as human populalions
increased and food from hunting and agricullure became increasingly limited. The Macn have'
used such evidence to successfully gain recognition of traditional fishenes property rights, which
were guaranieed under the 1840 Treaty of Waitangi (Dalzell 1958).

Johames (1998) has argued that wadilional fishery knowledge and folklere of Pacific Islanders is
an invaluable assemblage of observarions on the biology and ecology of reef and lagoon fishes.
He also published a landinark paper in which he used traditional knowledge of fishermen lo
illustrate the spawming sirategies of reef and lagoon figh in the Pacific Islands (Johannes 1978).
He has discussed at lenglh the value of (raditional knowledge and traditioual tenure systeins end
olher cusioms for Ihe managemenl of Pacific reef and lagoou fAshenes {Johannes 1998). Much of
Hawaii’s cultural fishing heritage has been lost following conlact and colonizalion, however,
Carlos Andrade (pers. comn. lo Paul Bartram) has suggested that the songs and chanis of the
people of Ni‘thau Island may be an important source of traditional knowledge on resource use
and abundance in the pre-historic NWHI. In Northerm Europe a similar oral knowledge source,
the lcelandic Sagas, have been used Lo eslablish the long tenin history of herring and cod fisheries
{Beverton 1962).

In summary, conventionsl scientific studies on reef fisheries urc 11eeded to manage the resources.
There is also infermation from archaeological, histerical, and socio-cultural sources that can
provide infonnation ler fishery management, Fishery managers in the Westemn Pacific need o
acquaini themselves with these sources and evaliale them for their utilily.

7.3.3 Hawaii Coral Raef Initiative

The University of Hawaii, in cellaboralion with the State DLNR Division of Aqualic Resources,
has eslablished the Hawaii Coral Reel Iniliative {(HCRI) Research Program. The primary
purpose of the program is to sipport momtenng and reseaich activities aimmed at building
capacity to manage Hawaii’s coral reef ecosystems. To fulfill ite mission, the program works
wilh local, state and federal agencies, as well as private organizaticus, in order to aclieve the
following goals:

. Assess major threats lo coral reef ecosystems and provide information for more elfective
management.

+ Advance understanding of biological and physical processes Lhar affect the health of coral
reefs.

* Develop a database and informalion syslem to slore and access data and results.

* Conduct public awareness programs on threats lo coral reef ecosyslems.

. Implemeni education and training for coral reef' scientisia and managers.
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Specific objectives of the program are lo:

. Monilor coral reef health ar sites around the main Hawaiian Islands.

. Monrilor impacts of aquarium Fsh harvesting to West Hawali corel reefs.

. Identify algae and develop & quantitative sampling method that supports coral reef
1monilornng.

. Develop real-time waler quality moniloring of some coral reefs and the impact of runofT,
using macroelgae as an indicalor ol pollution.

. Develop a rapid assesament inethod for describing coral reef resources of the NWHIL

. Ansess [he effectiveness of MPAs to conserve fishery resources and the impeacl of fishing

in a management area.

For 1999-2000, the HCRI Research Program has sponsored four projects, including the statewide
Coral Reef Assessmenl and Monitoring Program (CRAMP), which is designed to identify Lhe
controlling factors, both natural and anthropogenic, contribuling to the overall health and
coudition of Hawaii’s coral reefs. In addilion, the HCRI Research Program will provide
professiona! (raining for Depanment of Aquatic Resources stafl, broaden public outreach and
education efferts, and develop a websile o profile management initiatives, research, and the
SCORYSLEm.
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Table 7.1: Coral reef ralatad research, monltaring, and management activitles in the region.

Ongoing Coral Reef Initiatives

Natlonal Marine Fisheries Sarvice

Monitoring: rapid and long term assessments, with ships, salelliles, buoys in NWHI,
PRIAs.

Fishing impacts: habitat and trophic linkages.

Management: work wilh Council and Coral Reef Ecosyslem Fishery Management
Plan.

MPAs: effectiveness and EFH.

Protected species: seal and turlle studies.

Education: marine debris.

Mapping: resl habilal and oceanographic properlies.
Debrls: remove, assess, identify source and impacts.
Flsheries research: biology and ecology of coral reef fish.
Soclo-economic: smell boat survey.

Other: delsrmine indicalor laxa for quick assessmenl

US Fish & Wildlife Service

Monitoring: reef fish stock assessmants, seabirds in NWWHI, moniloring of all NWRs
in region, excepl Guam,

Management: review reluge and scological services programs.
Protected species: szal trophic study, green turlle, dolphin.
Mappling: reef habitat mapping of NWHI, Guam, PRIAs in progress.
Debris: monitor and removal at Tern Island, French Frigate Shoals.
Fisheries research: uua lagging.

Socio- economic: PCBs and asbeslos on Tern Island and PRIAS.
Other: alien species control and eradication.

Intemnmational Coral Reef Initiative

Seeks lo develop. coordinale and implement policy, coaslal end marine management, law
enforcement and educalion programs in collaboralion with governments and other
organizations for the proteclion of coral reefs. The Intemational Coral Reef Initialive will also
produce an annual reporl evaluating the health, siatus and success of implernented
programs.

Final Coral Reef Ecosystemn FMP 226 October 200




Ongoing Coral Reef Initiatives

Global Coral Reef Monitoring Netwerk
Monitoring: tourist monitoring prograr, rapid assessments.
Management: sirengthen institutional linkages.
Education: produce annual reporis,

Soclo- economic: link regional socio-econocmic and cultural organizations.

Great Barrier Reef Marine Park Authority
Monltoring: assess natural variabiiity.
Management: advise marine park managers.
Educallon: increase informalion dissemination.

James Cook Unlversity
Monitoring: resource assessmenl.
MPAs: response to fishing pressures.
Fisharies research: life history, age demographics.
Socio- economic: tourism impacts.
Other: coral recruitmenl.

South Paciflc Commission
Fishing impacts: analyze fisheries dala.
Management: advise countries; management of live reef fisheries.
Education: Iraining and gear development.
Fisheries research: sustginability of live reef fish lisherias.
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Proposed Coral Reef Initiatives

Coral Reef Task Force
Monitoring: national coordination, web-based data system.

Flshing impacts: stop destructivs practices,

Management: Hnk marine and land practices, foster ecosystsm approach to
fisheries management.

MPAs.: strengthen protectlon, goal of 20% coverage by 2010,

Education: educatlon coordinator, user groups, declslon makers.

Mapping: high and low resolutlon; emphasizes MPAs, change.

Alien Specias: work with coral reef aquaculture.

Socio- economic: user conflict, community- based management.

Land pollution: water quality, create partnerships, control discharge.

Other: Create coral resf disease consartiurn, foster international cooperation.

Management needs and strategies from the U.5. Pacific Island
Coral Reef Initiative
Funded by NOAA and DO, Office of Insular Affalrs

American Samoa
Monitoring: reef fish and invertebrate surveys.
Management: revise laws, enhance enforcement.
MPAs: educate public on Importance.
Education: marine resource education center.
Land polliution: waler quality assessment.
Other: laws and enforcemenl.

CNM|
Monltoring: bottomflsh surveys, standardize protocol.
MPAs: identify areas and collect basellne information.
Education: State of the Reef Report.
Other: deploy eight FADs
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Management needs and strategies from the U.S. Pacific Island
Coral Reef Inttiative
Funded by NOAA and DOI, Office of Insular Affairs

Guam
Monitoring: Territorlal Seashore Resaerve Plan, restore Tumon Bay.
Fishing Impacts: gilinet impact on resource.
Education: Project Reef Check, Tumon Bay outreach.
Debris: remove gillngts.
Other: coral cultivation, recruitment, reseeding & settlement.
Land pollution: runoff In Tumon Bay reef.

Hawall

Monitoring: CRAMP- monitor 20 sites; Rapld Ecological Assessment In the
NWHI.

Education: community-based education and monitoring.
Mapping: purchase satellite images.
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CHAPTER §

REGULATIONS, PERMIT APPLICATIONS AND DATA
FORMS

8.1 Draft Regulations for other western Pacific fisherles Fishery Management
Plans

The Coral Reef Ecosystem Fishery Management Plan amends ithe Bottomfish and Seamount
Groundfish, Crastaceans, Pacific Pelagics and the Precious Corals Fishery Management Plans
under 660.18, by prohibiling the harvest of all management unil species in no-lake areas defined
in the Coral Reef Ecosystein FMP and in the CFR §660.12 for western Pacific fisheries. The
CRE FMP also amends these existing FMPs under 660.13 to require vessel insurance for
operating or transiting in MPAs. These new regulations are included ip subpart B - Western
Pacihic Fisheres - General.

In addition, the CFR. §660 Subpart B, Western Pacific Fisheries- General will be amended with
ihe addition of (he following line m 660.12 (Definitions):

§660.12 Pacific pelagic management umit species, will be amended by striking the following:
Dogtooth luna {Gymnaosarda wnicolor), Family Alopiidae, Femily Carcharhinidae, Family
Lamnidae, Family Sphyrnidae and ;

Adding the lollowing: {1) Pelagic thresher shark (d{apias pefagiows), (2) Bigeye thresher shark
(Alopias supercilicusus), (3} Common thresher shark (Alopias vulpinws), {4) Silky shark
(Carcharkinus falcifarmis), (5) Oceanic whitetip shark (Carcharhkinus longimarus), (6) Blue
shark (Prianace glauea), (7) Shorthn mako shatk (Zswrus axyrinchus), (8) Long i mako shark
{Isurus pavcus), and {9) sahnon shark (Larana ditrapis).

8.1.1 Regulations

§ 660.11 Pumose and scope.

{b) Regulations specific to individual fisheries are included in subpars C, D, E, F, and J
of this part. '
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§ 660.12 Definilions

In addition Lo the definitions in the Magnuson-Stevens Fislery Conservalion and
Managemenl Act, and in §600.10, the terms used in snbpart B through F and snbpart J have the
following meanings:

Coral reef ecosystem managemen! unit species means all of the taxa listed in Table 3, Cnrrently
Harvesied Coral Reef Ecosystem Management Unil Species, and Table 4, Polentially
Harvesled Coral Reel Ecosystern Management Unil Species, of this part and do not
mclude the species delined as “bottomfish management unit species,” “crustaceans
managemenl umt species,” “Pacific pelagic managemenl unit species” and “precious
corals management species:”

Low use marine protected area means an area of the EEZ where fishing for or harvesiing of coral
reef resources 15 allowed only under a special permit, as specified. Low-use areas are
defined as the EEZ around the Northwesiern Hawaiian Ielands shallower than 30 fathoms
which have nol been designated no-iake, waters shallower than 30 falhoms around
Johnsion Atoll (1643 N lat., 169°31' W long.), Wake Island (19° 18' N lat., 166° 35" E
long.}, Palmyra Atoll (5°53' N lat., 162°05' W long.), and the southern hall of the Midway
Atoll NWR bisecled by the 28" 14" N parallel.

No-take marine protected area means an area of the EEZ that is closed o fishing for or
harvesting of all defined manageinent unit species. The no-take areas designated in the
Coral Reef FMP apply lo harvesting of MUS From every Westem Pacific Council Fishery
Managemeni Plan. These areas are defined as follows: Federal waters shallower than 10
fathomns in the Norlhwestern Hawaiian 1slands and federal walers shallower than 50
[athoms around Jarvis Island {0°23' §, 160°01' W), Howland lsland (0°48' N lai,, 176" 38
W long.), Baker Island (D° 13' N lal.,, 176"38' W long.), Kingman Reef (6°23' N lar.,
162°24"' W long.), Laysan lsland (25" 45'N lat,, 171°45' W long.), French Frigale Shoals
(23" 45'N lal,, 166°153' W long.), the norihem half of the Midway Atoll NWR. bisected by
the 28" 14' N parallel, and Rose Atoll {147 33'S lal., 168°09' W long.).

Facific pelagic management unit species means the following fish:

Pacific Pelagic Management Unit Species List

Scientific Name English Common Name
Coryphaena spp. Mahimahi (dolphinfishas)
Acanthocybium Wahoo

sclandri

Makaira mazara: Indo-Pacific blue marlin
M. indica Black marlin

Telrapturus audax Striped marin

7. angustirostiis Shartbill spearfish
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Xiphias gladius Swordfish

Istiophorus platvpterus | Sailfish

Alapias pelagicus Pelagic thresher shark
Alopias supercifiousus | Bloeye thresher shark
Alopias vulpinus Common thresher shark
Carcharhinus Silky shark

falcitormis

Carcharhinus QOceanic whitetip shark
fongimants

Prionace glauca

Blue shark

Isurus oxyrinchus

Shortfin mako shark

Isurus pauvcus Langfin mako shark
Lamna ditropis salmon shark
Thunnus alalunga Albacore

T. cbesus Bigeye tuna

T. albacares Yellowfin tuna

T, thynnus MNorthern bluefin tuna
Katsuwonus pelamis Skipjack tuna
Euthynnus affinis Kawakawa

Lampris spp. Moonfish
Gempylidae CQilfish family

family Bramidag Pomfret

Auxis spp., Scomber
spp.;: Aflothunus sop.

Other luna relalivas

Remote U.S. Pacific island possessions means the islands of Wake, Howland, Baker, Jarvis,
Johnsion aicll, Pelmyra atoll and Kingman Reel.

Special permit means a permil issued Lo allow [ishing of coral reel ecosyslem resources in
restricted marine protecled areas and to fish for any polentially-harvesied coral reef faxa.

§ 660,13 Permils and feas.
{ct Application.

(3) Insurance: All fishing vessels {including those permitted under existing FMPs)
operating or transiting in areas designaled as marine protected areas shall be required to have
insurance to cover vessel removal and poljution liability in the event ol a grounding, depending
on category ol vessel, type ol pennil, and [ishing urea.
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§ 860.14 Reporting and recordkeeping

(b} Transshipmeni loghooks. Any person subjecl to the requiremenis of 660.21{c) or
holds a special permit under 660.101(a.1.{ii) must maintun on board Lhe vessel an accurate and
complere NMFS transshipinent logbook containing report forms provided by the Regional
Admimstrator. All information specified on Lhe forms must be recorded on the ferms within 24
honrs alter the day of iransshipment. Each form mnst be signed and dated by the receiving vessel
operator. The original lopbook for each day of transshipment activily mnst be submitted to the
PIAQ Adminisirator within 72 hours ol each landing of Pacific pelagic management unil species.
The originel logbook for cach day cf ransshipment activity must be snbmitted to the PIAO
Admimstrator within seven days of sach landing of coral reef ecosystem management unit
species.

() Avaifability of records for inspection.

(4) Coral reef ecosystem wmaragement unit species. Any person who has a Coral Reef
Ecosyslem permit and who is required by state laws and regulations o maint2in and submit
records of catch and eflort, landings and sales lor coral reef ecosystem management unil species
by this subpart and subpart J of (his part must 1nake those records immediately available for
[ederel inspeclion and copying upon request by an authorized oflicer.

(g) State reporting. Any person who lias n permil under §660.21, 660.61, or 660.101 and
who is regulaled by state laws and repulations (o maintain and submit records of calch and efTon,
landings and sales for vessels regulated by subparts C, E and J of this part must maintaia and
submil those records in the exact inanner required by state laws and regulations.

§ B60. 18 Area restrictions.

Fishing, harvesting or laking of inanagement umit species under all FMPs described in subparts
C,D, E, F, and J is prohibited in no-take MPAs as defined in §660.12 and;

(1) within the EEZ landward of the 10-fathom curve, as depicled on National Ocean
Survey Charts, Nuinbers 19016, 19019 and 19022, around the Northwesiern Hawaiian Islands.

(2) within the EEZ landward of the 50-fathom curve, as depicted on Naticnal Ocean
Survey Charts, Numbers 19019, 19401 and 19481, amund the Northweslern Hawaiian Islands of
Laysan, French Frigate Shoals, and the north half of Midway, as defined in Lhe no-lake Manne
Protected Area definilion.

(3) wilhin Lhe EEZ landward of the 50-fathom curve, as depicted on Nalional Ocean
Survey Charls, Numbers 83116, 83153 and 83157, around the Pacific Remote Island Areas of
Jarvis, Howland and Baker Islands, and Kingman Reel as defined in the no-take Manne
Protecled Area definition.

(4) within the EEZ landward of the 30-fathom curve, as depicled on Nalionel Ocean
Survey Charts, Number 834B4, aronnd Rose Atoll, as defiued iu the no-lake Manne Prolected
Area defimition.
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Subpart ] - Weslern Pacific Coral Reef Ecosystem Fisheries

§ 660.101 Permits and fees.

{z} Applicability.

(1) Special Permit: Any person or vessel of the United States fishing for, taking or
retaining coral reef ecosystem management unil species/taxa must have a special permit il thai
vessel is used:

{i) To fish lor any coral reef ecosyslem managemenl unit species/taxa in
low-use manne protecied areas around the Northwestern Hawaiian Islands or
remote 1.8, Pacific island possessions, as defined in § 660.12.

{1} To fish for any potentially-harvested coral reef ecosyslem managemenl
umil species/laxa in the EEZ around American Samoa, Guam, the main Hawaiian
Islands, or (he portion of the EEZ measured from a baseline drawn in such 8
mannet lhal each point on it is 3 nautical miles from the Northermn Mariana
Islands.

(iii) To transship coral reef ecosyslem managemeni unit species
shoreward of the cuter boundary of the EEZ.

{iv) To fish for any coral reef ecosystem managemenl unit species/laxa for
which It has been specifically required to obtain a special permit through
framework aciion.

(v) To fish for any coral reef ecosyslem management unit species/laxa
wilh any gear not specifically allowed in this subpart.

{2} Exceplions:

(i) Any vessel fishing for MUS covered under a separate FMP does not
need an addilional permit io fish as outlined by this FMP.

{ii) Any vessel fishing for currenily harvesied coral reef ecosystem
species/taxa cutside of a marine prolected ares, unless specifically enacted via a
framework measure.

(i) Collecting of marine organisms for scientific researel or assessment
purposes {permit issued directly by NMFS).

{b) Validity. Each permit will be valid [or fishing only in the fishery managemeni subarea
specified on the permil.

(c) General requiremmenis. General requiremenis governing applicalion information,

issuace, fees, expiration, replacement, wansler, alteration, display, sanctions and uppeals for
permits are contained in 660.13.
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{(d) Low wse marine protected area special permit, Mo direct or incidental harvest of
coral reef ecosystem management unil species may be conducted in low-use marine protected
areas unless authorized by a special permil issued by the PIAO Admiustrator in accordance with
the criteria and procedures specified in this section (other than identified in exceplions).

(1) Application. An applicant for 8 special permit must snbmir w the PIAO
Administralor, at Jeast 6G days before the desired date of permil action, a written application
including. but not limited to, the following information:

(1} The date of the application.
(i) The applicant’s naine, mailing address, and telephone number.
{110y A starement describing the objectives of the fishing activity for which
a special permit is needed, inclnding a general descriplion of the expected
disposition of the resources harvesled under the permit (L.e., stored live, fresh,
frozen, preserved; sold for food, omamental, research, or othier use).
{(iv) For each vessel o be covered by a special permit:
{A) Yessel name (if applicable)
(B) Naine, address, and telephong mumber of owner and operator
{C) USCG documentation, slale license, or registration
number
(D) Home port
(E) Length of vessel
(F) Net lonnage
(3) Gross wnnaps
(H) Documentation ol vessel insurance (o cover cost of vessel
retnoval and pollution liability (name of insurer and amount of
insurance coverage against accidental grounding and o1l spill).
{vi) A descriplion of the planned fishing operation, including general
timing, duration and location of fishing and gear operation, resources (direcled
and incidenlal) expected to be barvested under the special permit, expected catch,
and estimated ecosystein-level, habitat, and prolected species impacts of the
proposcd harvest,
{viii) The signature of the applicanl

(2) Incomplete applications. The PIAO Admimisirator may request from an
gpplicant additional infonnation necessary o make the delerminations required under this .
seclion. An applicanl will be notified of an incomplete application within 10 working
days of receipl of the application. An incomplete application will not be considered nntil
corrected in wating.

{3) Issuance,

{i} If an application comains all of the required informaticn, the PIAO
Administrator will forward copies of the applicalion to the Council, the USCG,
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the fishery management agency of the affecied stale, and otler interested parties,
accompanied by the following information:

(A) The current ulilization of domestic annual harvesling and
processing cepacity of the directed and incidenral species for which a
special permir is being requested.

(B) The current status of resources to be harvested (direct and
incidental) in relation to the overfishing defimition in the FMP.

{C) Estimated ecosystem, habitat, and protecled species impacts of
the proposed aclivity.

(D) Other biclogical and ecological informaiion relevant to the
proposal.

{11) Following receipl of a complete application, the PLAQ Administrator
will conenlt with the Council and the Director of the aflected stale fishery
MEnagement agency concerning the permit application and will receive their
recornmendalions for approval or disapproval of the application. The applicani
will be notified in advance of a meeling (if needed) at which the applicalion will
be considered, and invited Lo appear in suppori of the application, if the applicanl
desires.

(iii} Following a review of the Council's recoinmendation and supporling
rutionale, the Regional Admimstrator may:

(A) Concur with the Council’s recc:-:runendatmn and, after finding
that il is consistent wilh Lhe goals and objeclives of the FMP, the nalional
standards, and other applicable laws, approve a special permit; or

{B) Reject the Council’s recoanmendation, in whicli case, wrilten
reasons will be provided by the Regional Administrator to the Council for
the rejection.

(iv} Within 30 working days after the consultation in paragraph {1i) of this
seclion, or as soon as practicable thereafier, NMFS will nolify the applicant in
wnting if the decision Lo grant or deny the special permit and, if denied, the
reasons for the denial. Grounds for denial of & special permit include the
following: '

{A) The applicant has failed to disclose matenial infonnation
required, or has made false slalemenls as to any malerial facl, in
conneclion with his or her application.

(B) According to the besl scienlific information available, the
harvest lo be condncted under the pennil would detrimentally aflect any

- coral reef resource or coral reef ecosystern i & significant way.

{C) Issuance of the special pennit would inequilably allocale
fishing privileges among domestic fishermen or would have economic
allocatiou as its sole purpose.

{D) Aclivities lo be conducled under the specigl permil would be
inconsistent with the inlent of this section or the management objectives of
the FMP.

{E} The applicant has failed 1o demonstrate & valid juslification for
the permit.
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{F) The aclivity proposed under Lhe special permit would creaie a
significant enforcement problem.

{G) The applicant has lailed (o provide documenlation of vessel
ingurance which provides for (he cosl of vessel reinoval and pollulion
liability.

(v) The Regional Adininistrator may attach terme and conditions lo the
special permmil, if il is graited, consistent with the inanagement objectives al the
FMP, including but nol limiled to:

{A) The maximurmn amounl of each resource thal can be harvesied
and landed during the lexm ol the special permil, including Lhp linils,
where appropriate.

{B) The number, sizes, names and idenlification numbers of the
vessels authonized 10 ¢onduct fiching activilies under the special permit.

{C) The times and places where fishing may be conducled.

(D) The iype, size, and amount of gear which may be used by each
vessel operated under the special pennil.

(E) Data reporting requirements.

{F) Such other condilions as may be necessary lo ensure
comnpliance with the purposes of the special pennit consistent with the
objectives of the FMP.

{4) Duration. Unless otherwise specified in the special permir or a superceding
notice or regulation, a special permit 15 efTeclive for no longer than one year, unless
revoked, suspended, or modified. Special permils may be renewed {ollowing the general
procedures in § 660.13.

(5) Aleration. Any special permit that has been altered, erased, or mutilaled 15
invalid.

(6) Validity. A penmit is valid only for the particular vessel(s) named in the
gpplication,

(7) Inspection. Any special permil musl be carried ghoard the vessel(s) for which
i1 was issued. The special peruil must be presented for inspection upon request of any
authorized officer,

(8) Sanctions. Feilure of the holder of a special permit to comply with the lerms
and conditions of a special permit, Lhe provisicns of § 660,13, any other applicable
provisions of this ped, the Magnuson Act, or any other regulation promulgated
thereunder, is grounds for revocation, snspension, or modification of the special permit
wilh respect to all persons and vessela conducling ectivities under the special permil.
Any action taken o revoke, suspend, or inodify a special permil will be governed by 13
CFR part 904 subpart D. Other sanclions available under the statute will be applicable.
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{9} Protected species. Persous fishing under a special permit musl report any
mcidental take or fisheries interaction with protecied species {i.e., all species of sea
turtles, seabirds and marine inanimals) on a [orm provided for (hat purpose. Reports
must be submitled to the Regional Adminisirator within three days of armiving in port.

{10} Appeols of permit actions.

(1) Except as provided in subpart I» of 15 CFR part 904, any applicant for a
permil or a permit holder may appeal the granting, denial, conditioning, or
suspension of their permit or a permil affecting Lheir interesls to the Repional
Adimimstrator. I order to be considered by the Regional Adniinistrator, such
appeal must be in writing, muat alale the action(s) appealed, and the reasons
therefore, and must be subinitted within 30 days of the original action{s) by the
Regional Administrator. The appellant may request an informal hearing on the
appeal.

(11} Upon receipt of an appeal authorized by this section, the Regional
Administrator will notify the permit applicant, or permit holder as uppropriate,
and will requesl such addilional inlormation and in such fonn as will allow aciion
upon the appeal. Upon receipl of sufficient infonnation, the Regional
Administrator will rule on the appeal in accordance with the permil eligibility
criteria set forth in this section and the FMP, as appropriale, based upon
inlormalion relative to the applicalion on file at NMFS and the Council and any
additional information, the summary record kepl of any heanng and the hearing
officer’s recommended deciston, if any, and such other considerations as deemed
appropriale. The Regional Adininistrator will notify all interesied persons of Lhe
decision, and the reasons therefor, in writing, normally within 30 days of the
receipl ol suflicient information, unless addilional time 15 needed for a hearing.

{i1l) If a hearing is requested, or if the Regional Administrator determines
that one is appreopriate, the Regional Administrator may grant an informal hearing
before a hearing officer designated for thal purpose after first giving notice of the
time, place, and subject matter of the hearing in the Federal Register. Snch a
hearing shall normally be held no Jater than 30 days following publication of the
notice in the Federal Register, unless the hezaring officer extends the ime for
reasons deaned equitable. The appellant, the applicant (1f different), and, at the
discrelion of the hearing officer, other interested persons, may appear personally
or be represented by counse) at the hearing and submit information and present
arguments a8 Jetermined appropriate by the hearing officer. Within 30 days ol the
last day of the hearing, the hearing officer shall recoiminend in wrling a decision
10 the Regional Admimstrator.

(iv) The Regional Adininistrator may adopt the hearing officer’s
recommended decision, in whole or in pari, or may reject or modify il. In any
event, the Regional Administrator will nolify interested persons ol the decision,
and the reason(s) therefore, in wriling, within 30 days of receipt of the heanng
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oflficer’s recommended decision. The Regional Administralor’s aclion constirures
final action for the agency for the purposes of the Administrative Procedures Act.

(v) Any time limit prescribed in this section may be extlended lor good
cause, lor a period nol Lo exceed 30 days by the Regional Administrator, either
upon his or her own molion or upon writlen reqnest from the appellani or
applicant stating (he reason{s) therefore.

{11} Fees. A lee is charged for each application for a resiricted manne
protecled area special permit, including permil iransfers and permit renewals. The
amount of the fee is caleulared in accordance with the procedures ol the NOAA Finance
Handbook, available from the Regional Administralor, for determining the adminisirative
costs of each special producl or service. The fee may nol exceed such costs and is
specilied with each applicalion [onn. The sppropriate [es must accompany eacl
epplication. Failure to pay the fee will preclude issnance of a special permil.

§ 660. 102 Prohibitions.
In addition (o the prohibilions in § 600.725 ol this chapler, it 1s unlawti! for any person to:

(a) Fish for, lake, relain, possess or land any coral rzel resource in any portion of the
management arca as delined in § 660.12 unless:

(1) A valid permil has been iasued for the [ishing vessei and area, as specified;

(2) A permit is not required, as outlined in the permil section of these regulations
or;

(3) The coral reef resources possessed on board the vessel originated outside the
management area and this ¢can be demonsirated through receipts ol purchase, invoices,
fishing logbooks or other docmnenlation.

{b) Fish for, take, or retain any coral reel ecosystem resource:

{1) That is determined overfished and announced by the Regional Administrator.
(2) By means of gear or methods prohibited nnder allowable and resiricted gear in
this subpart.

{3) In no-take marine protected areas (excepl for seienlilic research).

{4} In low-use marine prolected areas unless a valid special permit has been
1850ed.

(5} In violation of any permit issued under § 660.13 or in the permit section of this
subpart.

(c) Fish lor, take, or relain any wild live rock or live hard coral {for commercial purposes

excepl under e velid special permit [or scientific research (issued by NMFS), aquaculiure seed
stock collection or traditional and ceremonial purposes by indigenous people.
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(d) Engage in fishing withoul a valid pennil or facsimile of a valid permit on board the
vessel and available for inspection by an authorized oflicer, wheu a permit is required under §
660.13 or in the permit section of this subpart, unless the vessel was al sea when the pennit was
issued, in whicl case the permil must be on board the vessel before its next mp.

(e) File false informalion on any application for a general permit under § 660.13 ora
special pennil.

{f) Fail 1o file reports in the exact manner required by a stale law or regulalion, as
required, provided that the person is required to do so by applicable state law or regulation.

{g} Falsify or fgil lo make, keep, 1naintain, or subinit any Jogbook or logbook form or
other recond or report requured,

{h} Refuse lo make available Lo an authorized oflicer or designes of the Regional
Adininistrater for inspeclion or copying, any records thal must be made available.

(i) Fail 1o affix or mainiain vessel or gear markings, as required.

(j) Violate a lerm or condition of a special permit.

(k) Fail (o report any lake or inleraction with protected species as required.
{1} Fail to notify officials as required.

§ 660.103 Notification.

{a) Before fishing in low-use marine protected area. The permil holder for a
fishing vessel subject Lo the requirements of the special pennil, or agent
designated by the permit holder, shall provide a notice (o the Regional

_Administrator at least 72 hours (not including weekends and federal holidays})
before the vessel leaves port on any fishing (rip, any part of which occurs in any
portion of the EEZ designared as a low-use manue prolected area. The vessel
operator will be presumed Lo be an agent designated by the pennit holder unless
the PLAQ Administrator is otherwise nolified by the permit holder. The nolice
1nusl be proyided o the oflice or teleplione number designaled by (he PLAO
Administrator. The notice must provide (he official number of the vessel, the
name of the vessel, the inlended depariure date, ime, and location, the name of
the operator of the vessel, and the name and (elephone number of the agenl
designaled by the parmit holder Lo be available between 8:00 am. lo 5:00 p.m.
(Hawaii time) on weekdays for NMFS to conlact.

(b) Before landing after fishing in low-use marine protected area. The operalor of
a fishing vessel that has been granted a special permit under §660.101 and that has
made a trip that Larvested coral teef resources in a low-use narine protecled area

Final Coral Reef Ecosysterm FMP 241 October 2001



must contaclt NMFS Enforeement at least 24 hours belore landing, and report Lhe
port and the approximare date and time at which the coral reef resources harvested
on the irip will be landed.

§ 860,104 Allowable gear and gear resinclions.

(a) Allowable gear and methods. Coral reel ecosyelem resources may be taken only with
allowable gear and methods, as follows:

(1) band harvest;

{2) spear;

(3) slurp pun,

{4) hand net/dip net, hoop net (for Kona crab},

(5) throw net;

{6) barrier net (lor aquarium fish);

('7) surround/purse nets for targeted schiools (e.g., bailfish, big-eyed scad, poaifish)
with a minimum of bycatch, and must be attended by swimmers or divers al all
times;

{8) hook-and-line (inclndes handline [powered or not), rod-and-reel, and trolling),
{(9) traps {with condilions); and,

(10) remole-operating vehicles/submersibles.

(b) Poisons. explosives, intoxicating substances. Coral reel resources may not be taken by
means of poisons, explosives, or inloxicaling substances. Possession of these materials by any
vesse| laving a coral reef ecosyslem permil or that is otherwise established 1o be fishing for coral
reel ecosysiem resources in the EEZ is prohibited.

{c) Spearfishing with scuba. Coral reef resolrces may not be laken by means of
spearfishing with scuba &l night {from 6 pm Lo 6 am) in the Northwesiern Hawaiian Islands or
the Pacific Remoie Island Areas.

{d) Possession of gear. Possession or use of Irawl nets, gill nets, hookah breathers, or any
other pear that is not expressly allowed under these regulations by any vessel liolding a permil or
thal is otherwise established to be fishing for coral reef ecosystem resonrces in the EEZ 15
prohibited. Possession ol any gear nol approved under §660,104 or npproved by the PLAO
Admirdstrator in the permit process while established (o be fishing for coral reef resources in the
EEZ is prohibited.

(e) Existing FMP fisheries. Exisling FMP fisheries shall follow the allowable gear and
melhods outlined in their respective plans.

() Non-listed gear. Anyone wishing to fish with gear not included in this lisl musl
describe the gear and iis method of deployment in the special permit applinalion. A ruling on the
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allowability ol this gear type will be determined by the PIAQ Adininistraror after consullation
wilh the Council and the director of the aflected slate fishery inanagemenl agency.

§ 660,105 Unattended Gear and Gear Identification.

(a) fdentification. The owner's ideniification must be inarked legibly on all fish and crab
traps on board the vessel or deployed in the water by any vessel holding a permmut under §660.13
or in this snbpart or thal is olherwise esiablished to be fishiug for coral reel ecosystein resources
in the EEZ.

(b} Enforcement action.

{1) Unattended traps not marked in compliance with these regulations and found
deployed in the EEZ will be considered unclaimed or abandoned property, and may be
disposed of in any manner considered appropriate by NMFS or an authonzed officer.

{2) Unattended surround nets or bail seine nels found deployed in the EEZ will be
considered unclaimed or abandoned propertly, and may be disposed of in any mainer
considered apprepnale by NMFS or an authorized officer.

§ 650.705 Area Reslrclions

{a} Low-use MPAs: Fishing for coral reel ecosystem resources in low-use marine
prolected areas is allowed only by persons or by vessels for which a speciel permit has
been issued:

(1) Within the EEZ (o an inner boundary coterminous with the 10-fathom curve,
as depicted on National Ocean Survey Charts, Numbers 19016, 19019 and 19022, around
the Northwestern Hawarian Islands, except for the EEZ landward of the 50-fathom curve
around Laysan, French Frigate Shoals, and the southern half of Midway, as defined in
660.12.

(2) Within the EEZ, as depicled on National Ocean Survey Clarts, Nunbers
83637 and 81664, around (he Pacific Remote [sland Areas of Palmyra, Jolmston Atoll and
Wake Ialand.

(3) Permirted vessels fishing under other FMPs [ollow regulations in their
respective FMP.

{(b) Anchoring by fishing veasels over 50 feel in overall length is prohibited in the EEZ
seaward ol the Temitory of Guam wesl of 144.5 E longitude excepl in the event of an
emergency caused by ocgan conditions or by a vessel malfunction Lhat can be
documented.
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§ 660 107 Framework for Requlatory Adiustments,

{a) Procedure for established measures,

(1) Established measures are management measures that, al some time, have been
included in regulations implemeniing the FMP, or for which the impacts have been
evaluated in Council/NMFS documenis i the contex! of current condilions.

{2) Following framework procedures of the CRE-FMP, the Council may
recommend 10 the Regional Admimstrator that established meaaures be modified,
removed, or re-instituted. Such recommendalion shall include supporting rauonzle and
anelysis, and shall be made afler advance public nolice, public discussion and
consideration of public comment. NMFS may implement the Council’s recommendalion
byr rulemaking if approved by the Regional Adminisirator,

(b) Procedure for new measures,

(1) New measures are managemenl measures that have nol been included in
regnlations implementing the FMP, or for which the impacis have nol been evaluated in
Council/NMFS docnments in the context of current conditions. New measures include
bul are nol limited to: catch limils; resource size limits; closnres; effort limitations;
penmil requirements; reporting and recordkeeping reqnirements.

(2) Following the framework procedures of the FMP, the Couneil will publicize,
including by Federal Register notice, and solicil pnblic commenl on. any propesed new
management measure. Afler a Conneil meeting at which thie measure 15 discussed, the
Council will consider recoimnendations and prepare a Federal Register notice
summarizing the Council’s deliberations, rationale, and analysis lor the preferred action,
and the time and place for any subsequent Council meeting(s) to consider 1he new
measure, At subsequent pnblic meeting(g), he Council will cousider public comments
and other infonnation received to make a recommendation to the Regional Admilnsirator
aboul any new measure. NMFS may implement the Conneil’s recommendation by rule
making if epproved by the Reglonal Administrator.

{1) The Regional Administrator will consider the Council’s
recoimnendation and supporting ralionale and analysis, and, if he or she concurs
with the Council’s recoimnendarion, will propese regulations to carry out the
action. I the Regional Adminisimalor rejects the Council’s proposed aclion, a
wrilten explanation for the denial will be providad io the Conncil within bwo
weeks of the decision.

(i} The Council may appeal denial by wriling to the Assislant
Administralor, who must respond in writing within 30 days.

(iii) The Regional Adminisirator and the Assistanl Administralor will
make Lheir decisions in accord with the MSFCMA, other appliceble laws, and the
Coral Reet Ecosystemn FMP.

{(iv) To minimize conflicts between the federal and alate/territorial/
commonwealth managemenl systems, the Council will use ihe procedures in

Final Coral Reel Ecosystem FMP 244 October 2001




paragraph (a)(2) in (his section to respond 10 state/lerrilorial/commonwealth
management actions. Council consideration of aciion would normally begin with a
representative of the state, territorial or commonwealth government bringing a
polential or actual management conflict or nzed 1o the Council’s attention.

§ 660. 108 Msnegement subsreas.

(a) The fishery management area is divided inlo six subareas for the regulation of fishing
for coral reel ecosyslem manggement unil species;

(1) Main Hawaiian Islands means the EEZ of the Hawniian Islands Archipelago
lying o the east of 161°20" long.

(2) Nonhwestern Hawniian Islends means the EEZ of the Hawaiian Islands
Archipelago lying 1o the west of 161°20". For purposes of the regulalions issued under this
subpart, Midway Island is irealed as parl of the Northweslern Hawaiian 1slands.

(3) Guam means the EEZ seaward of the Terrilory of Guam waters.

{(4) American Samoa means the EEZ seaward of the Territory ol American Samoa
walers.

(5) Commonwealth of the Northem: Mariana Islands (CNMI) ineans that portion
of the EEZ seaward from a baseline line drawn 3 nautieal miles offshore of the Nonthem
Mariana Islands.

(6) Remole U.S. Pacific island possessions ineans the EEZ seaward of the 1slands
of Johnston, Wake, Palmyra, Kingman Reel, Howland, Jarvis and Baker.

(b) The inner boundary of the fishery management area is a line coterminous with the
shoreline of the Midway [slands, and the Remote U.5. Pacific Island Possessions, with the
seaward boundanes of the State ol Hawaii, the Temitory of Guam, the Termritory of American
Samoa, and with a baseline drawn tliree nautical miles offshore ol the Commonwealth of the
Northem Mariana Islands.

(c) The ouler boundary of the fishery management area is a line drawn in such 2 manner
that each poinlt is 200 nautical miles from the baseline from which the territonial sea is measured,
or is coterminous with adjacent international marilime boundaries. The outer boundery of the
fishery management area north of Guam will extend to those points which are equidiatant
between Guam and Uie island of Rota in CNMI.

£ 660.109 Annual Reports.

(&) Annual reports. By July 31 of each year, a Council-appointed coral reef ecosystem
plan leam will prepare an annual report covering the following lopics:

(1) Fishery performance data, with detailed catch-effort informaltion for largel,
non-larget (incidental) resources and byceatch.
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(2) Summary of new coral reef resource informarion oblained fromn fishery-
dependent and nou-fishery dependent sources.

(3) Essenlial fish habilat conditions and sources of degradalion inchiding fishing
end non-fishing impact to EFH and HAPC in all areas.

(4) Coral reef ecosystem-level inpacls associated with fishing activilies regnlailed
under this and other fishery managemenl plans.

{5) Enforcement aclivities and problems.

{6) Administralive acticns (e.g., dala colleclion and reporiing, permits).

(7} Slale and territorial management actions.

(8} Assessrnenl of need for Council action (including biological, economic, social,
enforcement, administralive, and state/lerritorial/commonwealth/ [ederal needs, problems,
and trends). Indication of polential problems warranting further invesiigation may be
signaled by the following indicator criteria:

{1) Sipnificant change i habitat simeture or stability.

(i1} Significant change in irophic structure or biodiversity.

{iii) Significant change in inleractions arnong different fishenes,

{iv) Significant change in mean size of the calch of any species or species
group.

(v} Significant change in catch-per-unil-effort for any species or species
group.

{vi) Significant change in gear types or methods of fishing.

(vii) Interactions wilh protected species.

{viii} Significant coral reef ecosystein cuinulative effects.
(9) Recommendalion for Council action.
(10) Estimaled iinpacts of recoonmended action.

The FMP eslablishes a non-regulalory formal process for coordination of the Coral Reef
Ecosystein FMP wilh the exisling Bottomfish, Crustaceans, Pelagics and Precious Corals FMPs.
Ecosystein issues will be identified and mitigation oplions idenlified through interaction among
the plan teams.

{b) Recommendarion of management action.

(1) The Council will evaluate the annual report and adviscry body
recommiendations and may recommend management aclion by either the
state/termitorial/coinmonwealth govemments or by federal regulation.

(2) If the Council believes thal management action should be considered, it will
make specific recoinmendations to the Regional Administrator afler considering the
views of jls advisory bodies. The Council will assess the need for federal management
aclion.
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Table 3 1o Part §860. - Currently Harvested Coral Reef Ecosystem Management Unit Species.

Acanthuridae (Surgeosfishes) Orange-spot surgeonfish (dcanthurus olivacens)
Yellowfin surgeonfish (Acanthures xanthopierus)
Convict tang (Acanthurus friostegus)

Eye-striped surgeonfish {dcanthurus dussumieri}
Blue-lined surgeon {dcanthurtis nigroris)
Whitebar surgeonfish {Acanthurus levcopareius}
Blue-banded surgeonfish (Acanthurus fineatus)
Blackstreak surpeonfish {dcanthurus nigricauda)
Whitecheek surgeonfish (Acanthurns nigricans}
White-spotted surgeonfish (Acanthurus gurtatus)
Ringtail surgeonfish {Acanthurus blochii)

Brown surgeonfish (dcanthurus nigrofuscys)
Elengate surgeonfizh (dcanthurus mata)

Mimic surgeonfish (dcanthurus pyroferus)
Yellow-eved surpeontish (Clenochaetus strigousus)
Striped bristletooth { Crenochaetus striatus)
Twospot bristletooth (Ctenochigetus binotatus)

Bluespine unicomfish {Maso ukicornus)
Crangespine unicornfish (Nase fturatus)
Humpnose unicomfish (Naso fuberosus)
Blacktounge unicornfish (Vase Aexaeanthus)
Bignose untcorniish (Maso Wamingii)
Whitemargin unicormfish (Naso annulais)
Spotted unicomfish{Naso brevirostris)
Humpback unicomfish{Naso brachycentron)
Barred unincomiish {Naso thynnoides)

Gray unicornfish (Nase caesius)

Balisildae (Triggerfishes) Titan triggerhish (Balistoides viridescens)
Clown wiggerfish (8. conspiciltum)
Orangsiriped tripger {Bafistapus unidulons)
Pinktail tigger(ish {Mefichrkys vidua)
Black triggerfish (M. niger)

Blue triggerfish { Psewdobalistes ficus)
Picassofish (Riinzcanthus aculeatus)
Wedged Picassofish (8. rectangulus)
Bridled triggerfish { Sufflamen fraenatus)

Carangldae (Facks)} Bigeye scad (Selar crumenophthalmus)
Mackere! scad (Decapierus macarellies)

Carcharhinidae (Sharks) Grey reef shark {Carcherhinus amblyrhynchos)
Silvertp shark {Carcharhinus albimarginatus)
Galapagos shark {Carchariinus galapagenis)
Blacktip reef shark (Carcharhinus melanopterus)
Whitetip reef shack ( Trizenodon obesus)
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Holocentridae (Soldierfish/Squirrelfish) Bigscale soldierlish (Myriprirtiv berndi)

Bronze soldierfish (Myripristis adusia)

Blorheye soldierfish (Myripristis murdfan)

Brick soldierfish (Myripristis amaena}

Scarlet soldierfish (Myripristis pralinia)-

Violet soldierfish (Myréipristis violaces)

Whitetip soldiefish (Myripristis vittara)

Yellowfin soldierfish (Myripristis chryseres)
Pearly soldierfishiMyripristic kundec)

(Myripristis hexagona)

Tailspot squirrelfish (Sargocentron caudimaculatum)
Bizckspot squirrelfish (Sargocentron melanospiles)
File-lined squirrelfish{Sargoceniron microsioma)
Pink squitrelfish{Sargocentron tieroides)

Crown squirrelfish {Sargocentron dindema)
Peppered squirrelfish (Sargoceniron punctetissinmm)
Blue-lined squirrelish {Sargocenmron tiere)

Ala‘ihi (Sargocentron xantheryifirum)
{Sargocentron furcatum)

{Sargocentron ipiniferum)

Spotfin squirrelfish (Neowiphon spp.)

Kuhliidag {Flag-tails) Hawaiman {lag-ail {Euhlia sandvicensic)
Barred flag-tail (Kwhlia mugif)

Kyphosidae {Rudderfizh) Rudderfish (fpphosus biggibus)
(Eyphosus cinerascens)
(Evphosuy vaigienses)

Labridae (Wrasses) Saddieback hoplish { Bodianus bilunulatus)
Napoleon wrasse (Chetlinus undulatns)
Triple-tail wrasse {Cheilinus trilobarus)

Flocal wrasse (Cheilinus chloronrus)

Harlequin tuskfish (Cherlinus fasciatus)
Ring-tailed wrasse { Oxycheilinus unifoscinius)
Bandcheek wrasse (Ooecheilinus diagrammus)
Arenatus wrasse (Ocheilinus arenatis)

Razor wrasse (Xyricthys pavo)

Whilepalch wrasse {(Xyrichifes aneitensiy)

Cigar wrass {Cheilio fnermis)

Blackeye thicklip { Hemigyrrmur melapierus)
Barred thicklip (Hemioymnus fasciarnis)
Threespol wrasse (Halichoeres rrimacuiaiug)
Checkerboard wrasse (Halichoeres hortulanys)
Weedy surge wrasse {Halichoeres margaritacous)
{Halichoeres zeylonicus)

Surpe wrasse (Thalassoma purpureurn)
Redribbon wrasse (Thalassema quinquevittatm)
Sunser wrasse { Thalassoma Jutescens)
Lomgface wrasse {(Hologynmosus doliatus)
Rockmover wrasse (Novaculichthys taeniourus)
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Mullidae {Goarfishes)

Yellow poatiish (Mulaidichthys spp.)
{Mulloidichthys Plleugeri)
(Mulloidichikys vanicolensis)
(Mulloidichtkys fTaviolineaner)

Banded goatlish (FParupereus spp.}
{ Parupenaus barberinys)
(Parupencus bifasciatus)

{ Parupenens heptacanthis)
{Parupetieus cilionis)
(Parupeneus cifianis)

{ Parupeneus cyclostomas)

{ Parupeneus plexrostigma)

{ Parupeneys indicus)
{Parupeneus multifacianis)

Bantail poatfish (Upenens arget

BMuglildae (Mullets)

Stripped nwllet (Afufeil cephafins)
Engel’s mullet { Moolgarda engeli}
False rullet (Meomyxus feuciscus)
Fringelip nnllet (Creninmgi! crenilabis)

Muraenidae (Moray eels)

Yellowmargin moray (Gymaothorax flavimarginatus)
Giant moray (Gymuothorax javanicus)
Undulated moray (Gymupothorax undularus)

Ocotpodidae

Oetopus (Ootupus cyanea: G ermaties)

Polyoemidae

Threadfin {Folvdacnius sexfilis) -Moi

Pricanihidae (Bigeye)

Glasseve (Heteropriacenthus cruenlatus)
Bigevye [ Priccenthus hamnur)

Scaridae (Parroifishes)

Humphead parrot(ish (Bulbometapon muracaturn}
Parrotlishes (Searus spp.}

Pacific longnose parrotfish (Hipposcarus longiceps)
Stareye parrotfish {Catolorus carolinus)

Scombridae (Dogtooth tuna)

Dogtooth tuna {Grmmosarda unicoler)

Slgantdae (Rabbitfish)

Forklail mabbitfish (Siganus aregentrs)
Golden mabbiefish (Sipanus gurfans)
Gold-spol rabbitfish { Siganns punciatissimmus)
Randall’s rabbithish (Siganus randalfi)
Senbbled mbhitlish (Siganus spinus)
Vemucuwlate rabbithish (Signaws vermiculartus)

Sphyraenidae {Barracuada)

Heller's barracuda (Sphyraena helleri)
Great Barracuda (Sphvraene barracuda)

Turbinidae {turban shells/green snails)

Green snails { Turbo spp.)
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Aquarium TaxafSpecies Acanthuridae
Yellow wang {Zebrasoma flavescens)
Yellow-eved surgeon fish (Crenochaents strigosur)
Achilles tang {Lcanthurus echiilles)
Muraenidae
Drapon eel {(Enchelycore pardalis)
Zanclidae
Muomish idol {Zanclur cornurus}
Pomacanthidae
Angellish (Centropyge shepardi and C fTavissimus)
Circhilidae.
Flame hawklish (Neocirrhines armaris)
Chatetodanlidae
Burerdlylish (Chaetodon auriga, C. funula, C.
melannotuy and C. ephippium)
Pomacenrridae
Damselfish {Chromir viridis, Dascyflis aruanus
and 1. trimacfetus)
Sabellidae
Featherdusier worm (Sabellidas)

Tabie 4 to Part §660. - Potentially Harvested Coral Reaf Ecosystem Management Uinit Species.

Oiher Labridae spp. (wrasses) Ephippidae (batfish}
{Those species pot fisted on CHCRT fisf)

Other Carcharhinidae, Sphyrnidas Monodactylidae {mono)
(Fhase species not Asted on CHCRT lish)
Dasyatididae, Mylicbatidae, Mobulidae {rays) Haemulidae {sweetlips)
Drher Serrauidae spp. (groupers) Echineididag (remoras}
fThose species not managed under the Bottomfish FMP)
Carangidae {jacks/wrevallies) Malacamhidae (ilefish)
{Those species nor listed on CHORT list or managed
unider Bortomfish FMFP)
Acanthoclinidae {spiny basslels)
Crher Holocentridas spp. (soldiedish/squirellish) Pseudochromidae (dettybacks)
{Thase species not fivted on CHCRT fixf)
Other Mullidae spp. {goatfish) Plesiopidas (prettylins}
{ Those species not fisted on CHCRT It
Cther Acanthuridae spp. (surgeonfish/univornfish) Tetrarogidas (wasplish)
(Those species not listed on CHCRT fist)
Other Lethrinidae spp. {2mperors) Caracgnithidae (coral crouchers)
(Those species not managed under the Bottomfich
FMP
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Chlopsidae, Congridae, Mominguidae, Ophichidae
{eels)

(rher Muraenidae (nwrays eels)

{Those species not listed on CHCRT lish)

Granmistidae (zoapfish)

Apoponidae (cardinalfish)

Auwfostones chinensis (Tumpetfish)

Other Zanclidae spp. (moonish idols)

Fistularia commersoni (coronetfish)

Otier Cheetodontidae spp. (hutterflyfish) Anornalopidae (flashiightiish)
Olber Ponacanlhidae spp. (angelfish) Clupeidae (bermings)

Other Pomacentridae spp. (demselfish) Engravlidae (anchovies)
Scorpaenidae (scorpionfish) Gobiidae (gobies)

Blenmidar (bleomiss) Lutanidae

{Those species not managed under Boriomfish FMF)

Other Sphyreenidae spp. (barracudas)

Other Bailistidae/Mhonovanthidae spp.
(These species not lisred an CHCRT Hist)

Pinguipedidae (sandperches)

Other Siganidae spp.
{ Those speeies ot listed on CHCRT fist)

Other Kyphosidze spp.

Bothidae/Soleidae/Plenrmectidae (flounderfzgle) Caesionidae
Osiraciidae (tunkiizh) Cirrhitidae
Tetradontidae/ Diodontidae (puffer/porcupinefizh) Antennariidae {frogfishes)

Syngmathidae (pipefishes/seahorses)

Stony comals Echinoderns (g.g., sea cucumbers, sea urchins}
Heliopora (blue} Mollesca

Tubipora {organpipe) Sea snails (gastropads)

Arooxanihellates {non-reefbuilders) Trochus spp.

Fungiidae {rushroom corals) Opistobranchs (sea slugs)

3m'Lg Polyped Corals {endemic spp.)

Pinctada margaritifera (black lipped pear] oyster)

Millepora (firecorals) Tridacnidae
Sofi corals and gorgonians Other bivalves
Auemones {non-epifaunal) Cephalopods

Zooanthids

Cruslaceans (lobsters, shrmps/mantis, e crabs and
heomir erabs)

{ Thaxe species not managed under the Crusiacean
FMP)
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Sponges {non-epifaunal) Stylasteridae {lace corals)
Hydrozoans: Solanderidae (hydroid fans)
Bryozoans Annelids

Algae
Tunicates (solitary/colonial) Live rock

All other coral reef eccl:system marine plants, mveriebraies and fishes nol listed under existing FMPs.
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8.2 Draft Permit Applications and Data Entry Forms

The lollowing five forms and their associated direclions are examples of the forms that will be
required as specified earlier (see section 5.3}, These forms have been generated by combining
lhe suggestions from each advisory body. As the general permit and data enlry forms may be
implemented through a framework process at the recommendation ol the Council, and the
requirements of the special permil and data entry forms are determined on a case by case basis,
these forms should only be viewed as examples of what likely will be required.
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General Coral Reef Ecosystem Fishing Permit Application Form

Applican( Information: Date: i !
MName: Phone: Fax:

Addressy, s Ciny Srace ZipCade

Vessel Name: Honie Port:

Length: Net Tonnage: (Gross Tonnage:

Vessel USCG Documentation / State License / Vegsel Registralion ({circle one}
Number:

Vessel operalor:

Name: Fligne: Fax:

Addressh;mﬂ - Cim

I this permil solely Lo transship coral reel ecosystem laxa received from another vessel around the EEZ
of American Samoa, Guam, the main Hawaiian Islands or CNMI?

In which EEZ Managemenl Subarea will fizhing be conducted ? (circle ouly one)
Main Hawaiian lslands Guam American Samoa CNMI1
{Optional) Provide general descriplion of plarmed [ishing operation {&.g., type and amount of gear,

intended vsage, target and expecied catch of incidental species, expecied volume of catch, intended
disposition of calch, or any edditional information ). Use back of this sheet, if necessary.

Targer Species Expecled Incidenlal Specics

Species Mamz Expected Catch (F, wi) | Why harvested? ! || Species Name Expecied Catch {#, wi) | keep?

! Food, crmamental, mescarch, other
This information is true to the besl ol my knowledge.

Signature:

Remurn lo: Pacific Islands Area Office, Southwest Region, NMFS;
Tel: (B0B) 73-2937; Fax: (BOR) 973-2541
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Instructions for General Coral Reef Ecosystem Fishing Permit Application Form

1. Dale the application. A response will be sent Lo the applicant within 15 days efier the receipl
aof a completed application.

2. Write the name ol Lhe vessel for which this permil will be alfixed per CFR §660.13 (k). Cirele
the lype of registration the vessel is under and give the appropriale number.

3. Specify whether this permit is for (ransshipment. If so, describe where and when
transslipment will occur as well as which species are likely to be transhipped and for whal
purpese. This can be done as an altachinent. No other information will be necded. Only sign the
document. Wessels wishing Lo transship coral reef ecosystem management unil species
shoreward of the onler boundary of the EEZ around the Northwestern Hawaiian Islands and
remnote U.S. Pacific island possessions mmst fill out 2 special pennit application.

4. Specify the subarez in which fishing will take place. Each permit will be valid for fishing
only in Lhe fishery manapement subarea specified on the permil.

3. (Optional) Provide general description of planned fishing operaticn with information
regarding gear, target species and related information.

6. Sign.
If an incomplete or improperly completed application is filed, the applicant will be sent a notice

of deficiency. Ifthe applicant fails lo correct the deficiency within 30 days following the date ol
notification, the application will be considered abandoned.
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Special Coral Reef Ecosystem Fishing Permit Application Form

Appllcant Information Date: /[
Name: Phone: Fax:

Address; - iy E-- Tipeizvd

Veasel Name: Home Port:

Length: Net Tonnage: Gross Tonnage:

Veszel USCG Documentation [ State License / Vessel Registration (circle one)
Number:

VYessel operator:

Name: Phone: Fax:
Address; - . - Zip ol

[T erey
ol P =—Her

I5 this permit selely Lo wransship coral reel coosystem taxa received from another vessel arpund the EEZ of the Northwest
Hawatian Islands, the Pacific Remote 1sland Areas, or any ather MPAY

D you agree o accommodate an abeerver on board while fighing, il required?

Dwoes vessel have an individual Vessel Monitoring System?

Duoes vessel have insuratice covering removel/clean-up in event of 2 prounding? Naure ol Insurer:

Do you egree Lo subwnit dala within 20 days of reluming 1o port?

Cirzle any special exemption for which you qualify and would |ike to be eligible for under (his permil application (amach
description of condilions under which you apply):

Cither FMF

Scicnlilic Bioprospecting  General Indigenous Indigenous use of live rockfcoral Aquacullure seed stock ol coral
ln whith EEZ Manageniznt Subarea will lishing be condugted ¥ {circle only one)

ifain Hawailan lslands Maorihwest Hawaiian Islands Guam Guan's Southern Banks
Arnericat Samoa CHMI PRIA (spccily all)

Describe your intended fishing efTorr, general fishing grounds, gear W be used and methods of eollection

Target Species or Taxa Expected Incidental Species or Taxa
Specics Neme Expecled Howwillitbe | Why Specics Name Expected keep?
Caiteh (1b) processed?! harvesied? Calch {Ib)

Use back, if necessary, total expected catch during permit peried for target species required for permit
approval

'Live, fresh, frozen, preserved, other

* Food, ornamental, research, other

Autach statemenl regarding objectives of {ishing operation, eslimaled ecosystem, habitat and protecied
species impacts, and any addilional infonuation 1o help support approval of this applicalion

This information is true to the best of my knowledge.
Signature:

Return lo: Pacific Islands Area Olffice, Soulhwesl Region, NMFS
Tel: (808) 973-2933; Fax: (808) 973-2941
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Instructlons for Special Coral Reef Ecosystem Fishing' Permit Application Form

1. Date the application. A response will be sent 1o he applicant within 15 days after the receipt
of a compleled application.

1. Wiile the name of the vessel [or which this permit will be affixed per CFR 660.13 (k). Circle
Lhe type of registration the vessel is under and give (he appropriate number.

3. Answer the five questions after the information for the vessel operator yes or no. Give Lhe
name of the insurer of the vessel for which this permil is being applied. All fishing vessels
(inciuding existing FMP fisheries) operaling in or (ransiling 2 marine prolected area must have
insurance Lo cover removal and clean-up.

4, Il you intend to harvest live rock or coral, additional information must be atlached 1o show
why you are eligible for this exanption. If you intend to harvesl in an MPA designated for
indigenous use, artach relevant information as well. Scienlific and bioprospecting permils may
reqnire additional information. Those applying under these circumstances should conlact the
PIAQ before subinitting an application,

5. Describe imtended fshing elfort as best possible (e.g., seasons, duration, eic.).
6. In describing the fishing gear, traps must have permanent legible identification. Describe what
the identification is, if applicable. Describe how the gear is intended o be deploved and

relrieved.

7. List all expected target and incidental species or taxa in the table and other informalion as best
possible. Provide both numbers and weight for the catch, if appropriate.

8. Sign.
If an incomplete or improperly compleled application is filed, the applicant will be senl a nolice

of deficiency, If the applicant fails 1o comrect the deficiency within 30 days following the dale of
nolification, the applicalion will be considered abandoned.

Final Coral Reaf Ecosyslam FMF 257 Cclobar 2001



General Coral Reef Taxa Daily Catch Report

Mame of Licensee: {Coral Reef Ecosystern Perniit No.

Vessel Name: Radio Call Sign: Vessel Nuinber:

Area Fished: {follow regional fishing area designations, where applicable)
Type of Gear Used (one report form for each haul with each gear type per day):

Date Gear Set: ! ! Time a1 Srarl: Unirs of Gear Set:

Date Gear Hauled: ! { Time al End: Unirs of Gear Losl:

Wind Speed; Wind Direction; Sea Surface Tempereture: Average Deplh:

Target Species (list all):
If pear was lost, give explanation aa o reason why (no penalry for lost gear).

Describe any observed damage to the coral reef and how it occurred.

Epecies No. Caught | Lbs. Caught | Wo. Kept | Lbs. Kept | M discerded, why ? | How processed?

Protected Species Observation
—Enter Seal- & Tuntle numbers; Maonk-seal Tugile Dither

L Presing on.cateh
| Entangled. released alive
Entangled. reieased dead

Print Name: Signature; Daie: ! !

All information must be logged within 24 hours after (he completion of the fishing day.
Submil this form to NMFS within 30 days of each landing of coral reef harvesl.
NMFS Honolulu Laboratory, 2570 Dole Si., Honolulu, HI 96822; fax: {808) 983-2902
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Instructions for General Coral Reef Taxa Daily Catch Report
1. From the coral reef ecosystemn permit, record the permihee and permil number.

2. If the area fished has a specific regional designation, use il. Otherwise use an understandable
descriptiou or latitudinel and longitudinal coordinates.

3. List units of gear lost and provide an explanation as to why (slrong currenl, storm, botiom
topography, etc). There 1s no penally for iost gear. This information is solely used lor
management purposes.

4. Describe dainage to the reef. Again, as long as opefaling within the regulations, there is no
penalty for this. This information is solely used for management purposes.

5. Fill in the table as specifically as practical. If a percenlage ol number or pounds kept is more
appropriste, be as accurale [n your estimaie as possible. Give reasons for any discarded calch.
Describe how processed (e.g., live, fresh, frozen, preserved, etc.).

6. Give numbers for all protecied species observed in most appropriets box. Do not list same
aniinel iu two separate boxes for the same day. Lisl it in the most specific calegory {penerally

more specific down the list),

1. All information 1nust be logged, signed and dated within 24 hours after completion of (he
fishing day.

8. All daily caleh reports must be submirted 1o NMFS within 30 days of landing catch.
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Special Permit/low-use Marine Protected Areas Coral Reef Taxa Dally Catch Report

Name of Licensee: Coral Reef Ecosysiem Permil Mo,

Vessel Name: Radio Call Sign: Yessel Number:

Area Fished: (lollow regional fishing area designations)
Type of Gear Used (one report form for each haul with each gear type per day):

Date Gear Sel: ! { Time at Start: Units of (Gear Set:

Date Gear Hauled: / ! Time at End: Unils of Gear Lost:

Wind Speed: Wind Direction: Sea Surface Temperature: Average Depth:

Target Species (list all):
Observer on board?
If gear was lost, give explanarion a8 o reason why (no penalty for lost gear).

Describe any observed damage 10 the coral reef and how it occurred.

Spevies Mo, Caught | Lbs. Caught | Wo. Kept | Lba. Kept | Ifdiscarded, why ? | How processcd?

Protected Species Observation
| Enter Seal & Turgle pupbers: identifv other in aopronriate boy | Mank Seal Turtle Other

Obzerved I area

 Observed in viginity of gear
| Intorforng with fishine onerarfons

Provine po gatch

|_Entangled, released alive

L Entangled relgaged dead

Print Name: Signature: Date: ! i
All information must be logged within 24 bours after the completion of the fishing day.
Submil thig form to NMFS within 30 days of each landing of coral reel harvest.

NMFS Honolulu Laboralory, 2570 Dole Si., Honolulu, HI 96822; [ax: (808) 983-2902
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Instructions for Special Permit Coral Reef Taxa Daily Catch Report
1. From the coral reef ecosystem permit, record (he permitiee and permil number.

2. If lhe area fished has a specific regional designation, use it. (Hherwise 1se air understandable
description or latitndinal and longimdinal coordinales.

3. Lisl units of gear losl and provide an explanation as {0 why (strong current, storm, botiom
topography, etc). There is no penalty for lost gear. This information is solely nsed for
management purposes.

4. Describe damage to the reef. Again, as long as operating within the regulations, there i no
penelty for this. This information is solely used for management purposes.

3. Fill in the lable as specifically as practical. If'a percentage of pumber er pounds kept is more
appropriale, be as accurate in your eslimate as possible. Give reasons for any discarded calch.
Describe how processed (e.g., live, fresh, frozen, preserved, elc.).

6. Give numbers for ell protected species observed in most appropriate box. Do not list same
animal in two separale boxes for Lhe same day. List il in the most specific category (generally

inore specific down Lhe list).

7. All information mnsi be logged, signed and dated within 24 hours afler completion of the
fishing day.

B. All dajly catch reports mnst be snbmilied .o NMFS within 30 days of Janrding caieh.
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NMF3 Transshipment Log for Coral Reef Ecosystem Management Unit Species

Veueel: Pennit No.: Dale: ! !
{(Yessel receiving lish)

Broker or ShiEEinE ﬁﬁem: =1_
Radio Call Sign:

# Vessel:
(Vessel olfloading fish} Permit Number:
Total number of days fished: Type of Gear Used:
Average unils of gear set per day: Area of Catch:

Number Received | Total Weight Received (Lbs.

I

Print Name: Signature: Date: f

(V¥ essel caplain / operator)

All required informalion musl be recorded on the form within 24 hours after the day of
transshipment.

Submil report to Nalional Marine Fisheries Service within 7 days following the date (he vessel
arrived in port 1o land transshipped fish.,

NMEFS Honolulu Leberatory, 2570 Dwole St., Honolulu, HI 96822; fax: (808) 983-2902
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Instructions for Transshipment Log Report
1. Vessel receiving ship is the vessel registered to land or transship, shoreward of the ouler
boundary of the fishery managemenl area, coral reel ecosystem management unit species thal
were harvested by a vessel in accordance with the CRE FMP.
2. Permil number is the number of the CRE fishing permil issued lo the vessel owner by NMFS.

3. Daie 1s the month/day/year thal the fish were offloaded lo {received by) the vessel.

4. The broker/agenl, if eny, is the shipping agent handling the ransshipment operalions lor the
vessel,

5. Nane the vessel offloading the fish (the vessel transferring fish to the receiving vessel).

6. Il the vessel oflloading fish is a fishing vessel, lisl type of gear used for fishing and average
urmits of gear set per day. Also list the area {lat/long or sector) thal was fished.

7. For each management unit species transfzrred, enler the number and 1olal weight received.
8. Prinl the name of the vessel caplain/owner submitting the report.

9. Sign and date upen completion of the form.
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CHAPTER 9

CONSISTENCY WITH NATIONAL STANDARDS AND
OTHER LAWS AND POLICIES

9.1. National Standards for Fishery Conservation and Management

National Standard 1 - Prevent Overfishing. Achieve Optfmum Yield — Conservation and
Muanagement Measures Shall Prevent Overfishing While Achieving, on @ Continuing Basis, the
Optimum Yield from Each Fishery for the United States Fishing Industry.

The CRE-FMP would, through permit and reporting requirements, momitor and conlrol fishing
effort in the EEZ to prevenl overfishing of coral reel resources. A special permil and reporting
system would be established lor new fisheries in the EEZ largeting previously unharvested coral
reel resources for whicb there is insulficient information to define overfishing or oplimum yield.
A special permit would also be required for any CRE fishing in low-use MPAs, In additiou,
large iracts of coral reel in the EEZ would be designated as no-lake MPAs. These would
conserve a large reservoir of spawning biomass and provide “insurance” against periods of poor
recruitment or overexploitation of dewn-current sub-populations. Furthermare, desp-waler
spawning stocks of [ish species that have already been heavily exploited at shallow depths would
be protected from intensive harvest using scuba-assisled spearfishing.

National Standard 2 — Best Scientific Information — Conservation and Management
Measures Shall Be Based upon the Best Scientific Informarion Available.

For coral reef resources already targeted by exisling fishenies and for which there is sufficient
infermation Lo define sustainable yizld, the CRE-FMP would prevent overfishing according lo
the prolocol described in the FMP. For previously unharvested MUS, the FMP would collect
detailed lishery-dependent information through a special permit and reporting system. Tlis
would be supplemented by lishery-iudependent data collected through research. Through a
framework procedure, the FMP could adept to new infermation and unforeseen impacts. An
evalualion of new data and the biological, economic, and social impacts of the managemenl
system would be made each vear as part of the annua! status report prepared by the Council lor
the coral reel fisheries managed in (he Weslem Pacilic.

National Standard 3 — Mawoge Stocks as a Unit — To the Extent Practicable, an Individual

Stock of Fish Shall Be Managed as a Unit Throughout its Range, and Interreloted Stocks of Fish
Shall Be Manoged as a Unit or in Close Coordinaiion.
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Individunal sub-populations of larger stocks of reef species may increase, decrease, or cease 1o
exist locally without adversely affecling the overall populatiou. The condition ol the overall
populations ol particular species is linked Lo the variability among sub-populations: the ratio of
sources and sinks, their degrees of recruitment connection, and the proportiou of the sub-
populations with high variability in reproductive capacily. Recriilment o populations of coral
reef organisms depends largely on the patliways of larval dispersal and “dowmsiream” links. Ome
needs 10 ask, Are the connections snificient to actually enhance distani sub-populalions or only
encugh 1o maintain a homogenous genetic stock? There is poor understanding of the basies,
much less the intricacies, of individual stocks and of their interrelationships in the coral reef
ecosysfem. To compensate, the CRE-FMP proposes exlensive no-take MPAs. They do not
require detailed knowledge of species while holistically conserving multi-species resources and
the functional atiibutes of coral reef ecosyslems.

National Standard 4 — Do Not Discriminate Between Staies — Conservatian and Management
Mearures Shall Not Discriminate Berween Residenis of Different States. If it Becomes Necessary
to Allacate or Assign Fishing Privileges among Various United States Fishermen, Such
Allocotion Shall Be {4) Fair and Equitable to All Such Fishermen. (B) Reasonably Calculated to
Promote Conservation: and (C) Carried out in Such Manner That No Particular Individual,
Corporation, or Other Entity Acquires an Excessive Share of Such Privileges.

The allocation of fishing privileges to indigenous participants in coral reef fisheries resuliing
from the proposed managemenl measures is rationally connected to the furlherance of CRE-FMP
objectives, Furthermore, the total polential benefits that indigenous participanis may receive
from the preferred allemnatives outweigh the potential hardship that may be imposed on non-
indigeuous participanis, when the centuries-old dependence of native people on coral reefs and
the social importance of indigenous cultural continuity are considered. The measure is
reasonably calculaied to promote conservation, and no particular individual, corporation, or other
enlity is expected to acquire en excessive share of the fishing privileges allocated to indigenous
participants. Participetion in coral reef fisheries will uot be limited to residents of the U.S.
Pacific Islands.

National Standurd 5 — Efficiency in Utilization — Conservation and Manogemen! Measures
Shall, Where Praciicable, Consider Efficiency in the Utilization of Fishery Resovirces,; Except
That No Such Measure Shall Have Economic Allocation as ity Sole Purpose.

Coral reefs harbor & greal diversity of marine organisms, bul the relative producltivity and
poientia) harvest of any single species is limited. Exisiing methods of harvesling coral reef
resources in the U.S. Pacific are highly inefficient, and the CRE-FMP purposely does nol
prownole greuter elficiency in these fisheres. In fact, the proposed conservalion and menageinent
measures would creare additional inefficiencies in the form ol area closures {i.e., no-lake MP As}),
special permil and reporting requirements, and fishing gear restriclions.

The prelerred aliemelives emphasize the need Lo sustain exisling small-scale fisheries for coral
reef resources, while limiting the harvest of new resources targered by uew fisheries until
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sustainable use can be demonstrated. Particular support is given (o fishing communities and
indigenous participants because of the importance of coral reef resources as a source of lood for
local consumplion and as a 1neans of preserving and perpeluating indigenous cultural values.
The many economic and social benefils of coral reefs to island societies would be 1nzintained by
the proposed conservalion measures in the plan.

11 is impossible to provide a quanlitative estimale of how many more coral reef resources would
be available if the CRE-FMP is approved and inplemented, or how much additional benefi
would accrue (o the Nation by this jncrease. It is clear, however, thal the value of the potential
economic and social benefiis derived from the proposed conservaliou and menageinent measures
outweigh the costs that may be imposed on fishing aclivilies affected by the closure of MPAs,
special permil and reporting requirements, and gear linilations.

National Standard 6 — Alow for Variations — Conservation and Management Measures Shall
Take into Account and Allow for Voriations Among, and Contingencies In, Fisheries, Fishery
Resources and Catches.

The special permit and reporting requirements for low-use MPAs and for new coral reef
resources largeled by new fisheries are expecied (o produce uew information, especially lor
poorly understood coral reef taxa for which there are few data to define sustainable yield. An
evaluation of new data and unforeseen biological, economic, and social immpacts resulling from
the FMF management system will be made each year as part of the annual status report prepared
by the Council for the coral reef fisheries managed in the Weslern Pacific region. During the
gvaluation, the views and opinions of the full range of stakeliolders, including cousumprnve and
non-consumptive users of coral reefs, will be solicited. The conservation and management
mesasures may be adjnsted as new informarion becomes available.

National Standard 7 - Manageimnent Measures Shall Minimize Costs — Conservatian and
Management Measures Shall, Where Practicable, Minimize Costs and Avold Duplication.

Several of the proposed conservation and management measures wonld add substantially Lo the
responsibilities and costs of fishery administration and enforcement. Specific elements likely to
increase the difficulty and cosl of fishery managemeut are (1) the designation of seaward
boundaries for no-lake MPAs, (2) zoning of low-use MPAs, (3) the reguirement for wreck
removal and pollution liability insurance for all fishing vessels passing throngh MPAs, and (4)
the highly discretionary special permit application and reporting process. The preferred
allemalive, however, avoids duplicalion wilh existing local permits issued by island governmenis
and with federal permils for fishing activities conducled in the EEZ under existing FMPs for
lobsler, bortom fish, and precions corals.

National Standard 8 — Importance to Fishing Communities — Conservation and Management
Measures Shall, Consistent with Conservation Requirements of this Act (Including the
Prevention of Overfishing and Rebuilding of Overfished Stocks), Take into Account the
Importance of Fishery Resources to Fishing Connnunities in Order to (A) Provide jor the
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Sustained Participation of Such Communities: and (B) to the Extent Practicable, Minimize
Adverse Economic Impacts on Such Communities.

The social end economic history of the populaled U.5. Pacific Islands differs considerably from
that ol the continental UJ.S. Samoa, Hawaii, and the Mariana Islends were criginally seltled in
ancieni times by seataring peoples. The lack of lerresirial resources in most areas led lo great
dependence on fishing for food security. This dependence shaped the social organization,
enltural vajues, and spiritual beliefs of the judigenous populatious.

The era of Eurcpean discovery broughl the island cullures inte direct conflict with weslem
ireditions of proprietorship. Repealed coutacts with western culture eroded the stability of the
social simetures and subsisience economies created by iudigenous people.

With the exceptiou of Ainerican Samoa and small enclaves in Guam, Hawaii, and ihe Northem
Mariana Islands, the modem-day indigenous descendants are dispersed as part of cosmopolitan
populations, Islend societies liave becoine pluralistic, and 1nany aspects of their economies and
cultures have evolved in modem times. Yet, the vast majority of conlemporary island residents
continue to depend on coral reef resources for consumptive and uou-conswnptive uses. Most
residents consuine seafood, and many are al least part-lime fishermen. The Liarvest ol coral reef
resources 1s imporiant 1o 1.5, Pacific Island inhabitants as a source of [ood for local
cousumption, for local income and employment, and as 2 means of preserving and perpetuuting
indigenous cultural values.

The MSFCMA lias recognized hat Pacific insular areas “conlain unique historical, culiural,
legal, political and gcographic circumstlances whicl make fisheries resources imporant in
sustainmp their growil.,” The proposed conservation and managemenl measures take into
account Lhe centuries-old relationships of indigenous people with coral reef resources, and the
continuing dependence of modem-day, pluralistic island commumities on these resourees. The
siting of no-take MPAs in remole areas of the EEZ, (he proposed allocation of 2 periion of low-
use MPAs for indigenous fishing activilies, and lie reliance on proposed local reporting
requirements in parts of the EEZ adjacen! lo exisling fishiug communities end indigenous
aclivities are expected to mimimize adverse economic impacts.

National Standard 9 — Miuimize Bycatch — Conservation and Management Measures Shail,
to the Extent Practicable, (A} Minimize Bycatch and (B) to the Extent Byveatch Cannot Be
Avoided, Minimize the Mortality of Such Bycateh.

Exisling coral reef fisheries i the 11.8. Pacific Islands produce little bycalch because of relatively
seleclive gears and diverse food preferences of island seafood consumers. The restrictions on
gear and fishing melhods are inlended to mimmize bycalch. A condition of the permit sysiein
will require that all bycalch be reported. If a particular fishery, gear, or inethed is shown to
produce excessive bycatcll, regulatory or adminisirative action cen be teken.
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National Standard 10 — Promote Safety — Conservation and Management Measures Shall, 1o
the Extent Practicable, Promote the Safery of Human Life at Sea.

The FMP proposes o designale MPAs where vessel anchorage and passage would be restricled.
These measures would not promole vessel safety, bul neither are they expected to put vessels at
risk because anchoring and passage would nol be restricled in emergency situations. The latter
ure recognized under marilime law (force majeure) regardless of any regulations impleinented
through the FMP.

9.2 Other Applicable Laws and Policies
8.2.1 Federal Laws and Policies

Cosaslal Zone Management Act (CZMA)

Section 307 (C) of the CZMA requires (hat any Federal aclivity aflecting the land or water uses
or nalural resources of a stale’s coastal zone be consistent with thal state’s approved coaslal
management program, to the ineximum extent praclicable. In thia inslance, Hawai, Guam,
American Samoa, and the CNMI all have approved coastal zone managemenl programs. This
Fishery Managemeni Plan, therefore, musi be reviewed to determine il the measures will or are
likely to aflect the coastal zone. The management ineasures in this CRE-FMP will be
implemented in a manner thal is consistent lo the maximum extenl practicable with the approved
coaslal zone managemenlt programs of American Samoa. CNMI, Guam, and Hawaii. The
Council will send a copy of the draft FMP 1o (he stare coastal agencies for concurrence.

Endangered Species Act (ESA}

The Endangered Species Act provides for the proleclion and conservation of endangered and
threatened species. Once a species is listed as endangered or thigalened, it is alforded protection
under (he ESA and takings are prohibited. This process ensures thal projects aulthonzed, funded,
or camried oul by federal agencies do not jeopardize (he species’ existence or result in the
destruclion or modification of habilal crilica! lo the species exisience, Consultalion takes place
by NMFS, and USFWS as uppropriate, and is required if the fishery alfects, direcily or indirectly,
endangered or thuzalened species or any designated critical habitat. While developing the CRE-
FMP, the Council in¢luded measures to minimize any adverse impacts. Therefore, the Council
has delermined thal this FMP ia not likely to have any significanl adverse effects lo lisled species
or their crilical habilals.

Under the ESA, NMFS is required 10 prepare an impact assessment, which may serve as a
biological assessment for consultalion under Section 7 of the ESA. This document {including
Volume I, the EIS}) assesses the impacts to endangered and threatened species and (heir habitats
from the management measurcs in the CRE-FMP.

The species thar have been listed as endangered or threatensd under the Endangered Species Act
end have been observed in (he region where reef-relared fisheries operate ure as follows:
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Hawaiian monk seal (Monachus schauinsiandi)
Olive ridley turtle (Lepidochelys ofivacea)
Leatherback rrtle (Dermochelys coriacea)
Loggerhead turtle (Caretta caretta)

Hawksbill mrle {Eretmochelys imbricata)
Green turtle (Chelonia mydas)

Hnmpback whale (Megaptera rovaeangliae)
Sperm whale (Physerer macrocephalus)

Blue whale (Balaenoptera musculus)

Fin whale (B. Physalus)

Sei whale (B.Borealis)

North Pacific Right whale (Eubalaerna japonica)

Other listed species thai potenlially conld be affected by the actions proposed under the preferred
alternative of the plan are land based. These speciea could be impacled by polential invasive
epecies accidentally introduced by fishing vessel grounding or discharge of floating debris.

Laysan dnck (Anas plaryriynchos laysanensis}

Laysan finch {Telespyza canians)

Nihoa millerbird (Acrocephalus familiaris kingi)

Nihoa finch (Telespyza witima)

Micronesian megapode (Megapadius luperouse laperovse)
Sesbania tomentosa (legnme}

Schiedea vervicilloia (fleshy rool herb)

Pritchardia remota (palm)

Amaranthus brownii (weedy herb)

Mariscus penwatiformes (sedge)

Cenchno agriminioides (kamanomano)

Marine Memme! Protection Act (MMPA)

The Marine Mainmal Protection Act of 1972, as amended, allows for the incidental take of
marine matmmals during commercial operations nonder certain limited circumsiances, including
incidental taldngs during commercial fishing. However, all fisheries in the Wesiern Pacific
Region are classified as Category I, which designates the fishery as having a remote likeliliood
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or no known incidental taking of marine mammals. If any interactions do occur, the ﬂshemxgn
are required to report thein. In developing the CRE-FMP, the Council considered actions which
would minimize edverse impacts from the [ishery, and developed mitigalion measures.

The following marine inammal species {cetaceans) that are protecied under the MMPA, bul not
listed as endangered or threatened, occur in the areas where reel-related fisheries operale:

Pacilic while sided dolphin {Lagensrhynchiis obliguidens)
Rough-toothed dolphin {Steno bredanensis)

Risso’s dolphin (Grampus griseus)

Bottlenose dolphin (Tursitops truncatus)

Spolted dolphin {Stenella atienuata)

spinner dolphin (Srenelia longirastris)

Stnped dolphint (Stenella coerulesalba)
Melon-headed whale (Peponocephala electra)
Pymny kilter whale {(Feresa attenuata)

False killer whale {Pseudorca crassidens)

Killer whale (OGreinus orca)

Pilol whale (Globicephala melas)

Blainsville's beaked whale (Mesoplodon densirostris)
Cuvier’s beaked whale (Ziphius cavirostris)

Pygmy sperm whale (Kogia breviceps)

Dwarf sperm whale {Kogia simus)

Bryde’s whale (Balaenoptera edent)

National Environmental Policy Act (NEPA)

The Nationgl Environinental Policy Act requires that any major federal action sigmilicantly
affecting the human environment must disclose the environmenital consequences ol the proposed
action through an Environinental Impacl. Stalement (EIS}. An EIS was prepared for this FMP,
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and all required components of the EIS are contained in Volnme I, including issues relaling to
public scopiug periods, consulled agencies, impacls, and allematives.

Paperwork Reduction Act (PRA)

The purpose of the PRA is to conlrol the bnrden on the public (i.¢., fishermen), businesses,
county, slale, and rerrirorial governmenis, and other enlilies of providing information lo the
federal government. The Actis intended 1o ensure that the information ¢ollected under the
proposed action is needed and collected in an efficient manner (44 U.S.C. 3501(1)).

Proposed Data Collection Program:

This FMP will nol initially require additional reporiing in the populated areas of Amerncan
Sanoa, Gnamn, CNMI, and the maiu Hawaiian 1slands for Currently Harvested Coral Reef Taxa
(CHCRT). In these areas, where local data collection and fishery monitoring already oceurs, the
Coungcil will work throngh these existing reporling programs o oblain data. For other Council
FMPs, coordinated date processing has been established for Hawaii, Guam, the CNMI, and
American Samoa, The CRE-FMP will follow these established procedures. Creel survey,
logbook, and/or commercial buyer’s data wiil be collecied and processed by the appropriate local
agencles. In areas where no reporting systeins exisl, the Council will develop mechanisms for
moniloring and reporting specifically for thal locality. Reporting requirements for these areas
¢ould include reporting types and quanlity of gear used, unils of gear sel, lime at starl and end of
sel, units of gear lost, numbers and weights of species kept, numbers released, reasou for
discards, how ihe catch is processed, area(s) fished, length of the trip, average weather
conditions, depth of arca fished, observed damage to the coral reef, and all protected species
mireractions. For all fishing in the NWHI and (he PRIAs (where allowed), and lor emerging
fisheries harvesting previously unharvested laxa in the CNMI and MHI, reporting requiremnenis
will be established via special permits. The annual report required under the FMP will
mumnarize and analyze the information collected. Island-specific annual report modules will be
produced by island agency Plan Team meinbers and provided to Lhe Couneil where (hey will be
combined with other required malerials 1o produce the CRE-FMP Annual Report. Federal
logbooks are submitted directly to the NMFS-HL. Annual reporis are due by July 31 of each
year.

Allhough this FMP will uol require additional permils (o harvest CHCRT in populated areas, in
the low-use MPAS in the NWHI and al Palmyra, Johnston, and Wake, a special permit will be
requited for CHCRT. Also, for emerging fisheries in the CNMI and MHI, u special permil will
be required for largeting Potentially Harvesled Coral Reef Taxa. For all areas, iucidental catch of
coral reef taxa taken under other FMP-inanaged fishenes will require no addirional permit or
reporling other than existing systems.

Estimate of Permit Application and Reporting Burden and Cost:

The permit application and reporting requirements would require a cerain level of scientific
expertise, which would bring a certain level of costs. Under [he special permit application, the
applicant is required 10 provide a descriplion of the planped fishing operation, including peneral
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timing, duration and locetion of fishing and gear operation, resources {direcled and incidental)
expected (0 be harvested under the special permit, expected calely, and estimaled ecosysiem-
level, habital, and protected species impacts of the proposed harvest. A typical fisherman’s
knowledge and expertise is sufficient lo meer the special permit reporting requireinenis. Because
reporting costs are variable, the differential elfects ameng entities would be sanall. Relatively
few of the regiou’s coral recf fishery parlicipants would be affected by the measures outlined in
the CRE-FMP, and of these participants only a [ew would be significantly affecred.

It is estimated (hat between 10-20 permils will be issued aunually lo coral reef-related fisheries in
the EEZ of the Westemn Pacific Region. The general permit application, although not
immediaiely implemented under the preferred alternative, is eslimaled to require oue hour to
complete. Therefore, the permitling burden for general permits would be 10-20 hours annually.
The special permil is eslimuted to require two hours Lo complete, totaling 20-40 hours for the
special permit aimuel burden.

The total reporting burden hours are eslimated Io be 1,125 hours per year, assuming 15 vessels in
the flest make an average of 10 trips per year, averaging 15 days per trip, and the additional daily
burden is 30 minutes. The total burden hours for the special permil are estimated lo be 750 hours
per year, assuming five vessels in the fleet make an average of 10 trips per year averaging 15
days per trip and the additional daily bnrden is one hour per fishing day.

See the Regulalory Impact Review (Appendix B) for additional informalien en eslimalted
reporting burden and cost.

Regulatory Flexibility Act (RFA)

The Regulatory Flexibility Act requires that agencies assess and present the impacts of their
proposed actions on small busiuess entities. It has been determined thal an initial RFA (IRFA} is
required. Afler public review, a final RFA may be required. The IRFA uay be fonnd in
Appendix B.

National Witdiife Refuge Administration Act of 1966 (NWRAA)

The NWERAA establishes guidelines, policies, and directives for the administration aud
manugemenl of areas wilhin the National Wildlife Refuge System (NWRS). The NWRAA
anthorizes the Secrelary of the nterior lo admiuister the NWRS for the conservalion and
management of wildlife and plant resources, while providing for compatible wildlife-dependant
recrealional activilies within the NWRS boundaries. The Act requires congressional aclion for
the divestiture of lands and waters within the NWRS, with few exceplions.

Under the CRE-FMP, no USFWS-manuged rescurces are expecied to be negalively alfecled
because the FMP has designated all coral reef habirar found within and around refuges as no-lake
or low-use MPAs. In no-take MPAs, the harvest of all marine resources 15 prohibited, iucluding
those resources managed under other FMPs. Areas designated as low-use MPAs allows for the
continuation of recreational fishing and on-island consumplion under the special permit regime.
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Any proposed fishing aclivity within the N'WE boundary would require a compartibility
delermination by the USFWS end thorough evaluation through the special permil system
proposed nnder this FMP.

Fish and Wildiife Coordination Act

The Fish and Wildlife Coordination Acl, 2s ainended, created a coordinalion process between Lhe
USFWS and olher federal and state agencies whose actions may modify, impound, divert, or
otherwise conirol waters or other bodies of water. Apencies must consult for the purpose of
“preventing loss of and damage 10 wildlife resources.” Added provisions require equal
consideralion and coordination of wildlife conservation with other water resource development
programns end authorizes the Secrelary of the Inferior lo provide pnblic hshing areas and accept
donations of lends end fimds. Under the CRE-FMP, waters under the joinl jurisdiction of the
Department of Commerce and the Depariment of Interior will not be modified, impounded,
diveried or controlled by the proposed aclion. Areas containing coral reef habital within refuge
boundaries, where the USFWS prolribits all extractive uses, are designeted no-take MPAs under
this FMP. In areas where the USFWS allows recrealional fishing and on-island consumplion, the
CRE-FMPF has accommodated this by designaling these areas as low-use MPA requiring special
pennits. Details of MPAs are discussed m Seclion 5.2- Marine Protecled Areas.

Executive Order 8682

Executive Order 8682 established Naval Defensive Sea Areas and Naval Airspace Reservations
around the lerrilonal walers of several islands and reefs in the PRIAs. The Order authorizes the
Secretary of the Navy lo contro| entry into areas designaled as naval defensive seas areas. The
{RE-FMP recognizes the authonly of the Depariment of Defense to control entry into naval
delensive sea arcas around (hose lerritories al any tiine Lo facililale mililary prepareduess. Thus,
it will in no way aifect the authonty of the Depariment of Defense 1o conduel aclivities in any
area il admiristers.

Execulive Order No. 12866-Regulatory Impact Review

Execulive Order 12866 requires thal a Regulatory Impact Review (RIR) be prepared for ali
reguletory aclions Lhat are of public inlerest. This review provides an overview of the problem,
policy objectives, and anlicipaled iinpacts of the action, and ensures thal manageinent
altemalives are systemalically and comprehensively evelualed so thal the public welfare can be
enhanced in the mosl elficient and cosl-gflective way. Also, Lhe RIR requires analysis of
distribntive iinpacis and costs of govemimeut adimmistrution and privale compliance with the
proposed 1neasures.

The general purpose of the RIR, as well as the RFA descnibed above, is to make the regulatory
process open and transparent so Lhat the steps in the regulatory decision-making process are
easily followed, The econoinic anelysis provides decision-makers and the public with the
ggency’s best eslimale of Lhe impacts of proposed aciions and Lheir alternalives.
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In compliance with this EQ, an aualysis of impacts of regutatory actions is provided in the draft
Regulatory Impaci Review [ound in Appendix B.

Executive Order No. 13112- Invasive Species

Executive Order 13112 establishes guideliues 10 ensure thal actious proposed by federal
agencies, to the exlent practicable by law, take into accounl and nitigale the iutroduclion of
invesive species. The EQ also eslablishes an Invasive Species Council to provide nalional
leadership regarding invasive species and to ensure that federal agency activilies concerming
invasive species are coordinated, cost-efficient, and effective. The managemeut 1neasures
proposed in the CRE-FMP likely will not cause or proinote the iurroduction of invasive species,
rather theyv will ininimize the risk of intreduction of alien species by restricting access m the no-
1ake and low-use MPA proposed for sensitive coral reef ecogyslemns. Additionally, special
permits, which ere issued on a case-by-case basis, will be required for fishing in low-use MPAs
in the NWHI, Wake, Palmyre, end Johnston Atoll.

Executive Order No. 13089-Coral Reef Protection

In June 1998 the President signed an Executive Order for Coral Reel Proiection, which
established the Coral Reef Task Force (CRTF} and directed all federal ageucies with coral reef-
relsted responsibilities to develop a stralegy for coral reef protection. Federa! ageucies were
direcied to work cooperatively with state, temmitonal, commonweaith, and local ageucies; nou-
govemmental organizations, Lhe scientific communily; and commercial inlerests to develop the
plan. The Task Force was directed o develop and implement a compreheusive program of
research aud mapping to inventory, monilor, and address the major causes and consequences ol
degradation of coral reef ecosystems. The Order directs federal agencies 1o use their authorities
to protect coral reef ecosystemns and, to the exrent permitted by law, prohibits them froin
authorizing, funding, or carrying out any actione that will degrade these ecosystains.

Of particular interest Lo the Council is the implementation of megsures to address: (1) fishing
activilies that may degrade coral reef ecosyslems, such as overfishing, which could alfect
ecosystem processes (e.g., the removal of herbivorous fishes leading to the overgrowth of corals
by algae) and destroy the availability of coral reef resources (e.g., exiraction of spawning
aggregalions of gronpers); (2) desiructive fishing techniques, which can degrade essential fish
habitar (EFH) and are thereby counler to the Mapnuson-Silevens Act; (3) removal of reef
substrala; and (4) discarded and/or derelict fishing gear, which ¢an degrade EFH and cause
“ghost fishing.”

To meet the requircinents of Executive Order 13089, the Coral Reel Task Force 1ssued the
National Action Plan to Conserve Coral Reefs in March 2000. To respouse to the
recommendations outlined in the Action Plan, the President announced Executive Order 13158,
which is designed to strengthen and expand Merine Protected Areas,
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Execulive Order No. 13158-Marnine Protecled Arsas Memorandum of
Understanding on Protection of UL.S. Coral Reefs in the Northwest Hawaiian Isiands

On May 26, 2000, the President announced his commiiment Lo prolect the natural and cultural
resources [ound within the marine environment by sirengthening and expanding the Nation’s
syslem of marine prolected areas (MPAs) to prolect (lie natural and cultural manne beritage lor
future generations. This is lo be accomplished by all pertinent federal agencies sharing
information, tools, and stralegies lo develop a nationel system of MPAs. The Department of
Commerce and the Department of the Interior are required lo consull with those states thal
conlain parts of the marine environment, and Regionel Fishery Manegement Councils, among
olhers, lo promole coordination wlen establishing and managing MPAs.

Under Executive Order 13158, each federal agency whose aulhoriiies provide for the
establishmenl or management of MPAs shall lake appropriale aulions lo enhance or expand
proteclion of existing MPAs and eslablish or recommend, as appropriale, new MPAs.
Throughout the development of the CRE-FMP, the Council, along wilh the advisory bodies and
plan teams, have analyzed existing MPAs and developed recommendations 1o establish new ones
in all areas nnder Council jurisdiction. This FMP cludes those recommendations.

Concurrent with the anmouncement of (he President’s Execulive Order 13158, a Memorandum of
Undersianding was delivered by the President. In this memorandum, the President determined
that the coral reef ecosystem in the Northwestern Hawaiian Islands deserved sirong and lasting
prolection. To this end, Le directed the Secretary ol the Inlerior and the Secretary of Commerce,
working cooperatively with the State of Hawaii and consulting with the Western Pacific Regional
Fishery Management Council, to develop recommendations within 90 days for a new,
coordinaled management regime 10 increase protection of the ecosysiem and provide for
suslainable use.

In Lhe process ol developing the CRE-FMP, the Council has consisiently worked cooperatively
wilh the Departmenl of Lhe Inlerior, the Departmenlt of Commerce, and the State of Hawail, as
well as numerons other agencies. Currenily, the Chairman of the State o[ Hawaii Department of
Land and Natural Resources is 8 designated voting member of the Councll, and the Pacific
Islands Manager of the U.S, Fish and Wildlife Service serves as a non-voting member. In
addition, in developing the CRE-FMP Lhe Council relied on members of the various plan leams
lo develop recommendations based on their combined experlise. Stafl members from the U.S.
Fish and Wildlife Service and the Stare of Hawaii Depariment of Agqnatic Resources are
represented on the coral reefl ecosyslem plan leam.

The main issues to be addressed by the EQ and recommendations from the memoerandum of
understanding figure prominently in the CRE-FMP. For exaiaple, afier much discussiou, the
advisory panels developed an MPA network thal will protect coral reef areas of special value in
the NWHI and PRIA. The Council advocares thar 24% of NWHI coral reefs be classified no-lake
MPAs. In the areas where hwnan aclivilies are allowed, Lhe FMP estahlislies measures to ensure
thal their actions will nol degrade Lhe coral reef ecosysteru. In addition, throughout the FMP the
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Couucil has considered the potential for human impacis on Lhreatened and endangered species,
and developed measures designed to alford the grealest proteclion.

In addition to the fishery-related cooperative recommendaiions, the cooperative
recommendations should identify any further measures necessary to protect cultural and historic
resources and arifacts, and also allow culturally significant uses of the NWHI marine resources
by Native Hawaiians. History clearly demonstrales how coral reef ecosystems have been vital to
Nalive Hawaiians, and throughoul the CRE-FMP this relationship is documented. The Council
developed e Fishery Rights of Indigenous Peoples Advisory Panel (o work closely with oiher
advisory bodies, ensuriug that the rights of the indigenous peoples are nol overlooked.

In addition, the cooperative recornmendations should also establish a framework for scientific
research and exploralion, and establish a framework for facilitatiug recreation and lourism i the
NWHI as well. An important theme in the CRE-FMP is balancing corel reef ecosystern
conservation with susiainable luman use, The scienlific dala obiained in the NWHI are crilical
to an understanding of coral reef ecosysleins, which will ensure comprehensive management.

The Northwestem Hawaijian Isiands Coral Reaf Ecosystem Reserve (Execulive
Ordears 13178 and 13196)

On December 4, 2000, President Cliuton announced Executive Order 13178, which established
the Northwestern Hawaiian Iglands Coral Reef Ecosystem (NWHI-CRE} Reserve. [L establislied
conservalion measures thal resirict activilies throughout the Reserve, and Reserve Preservation
Areas around cert:un islands, alolls, end banks, wliere almost all consumptive or extractive uses
are prohibited, Executive Order 13196, issued January 18, 2001, modified the earlier Executive
Order by revising some of the conservation measares and making the Reserve Preservation Areas
permanent. The reserve is approximately 1,200 nm long and 100 um wide, and includes all
submerged lands and warers seaward of the seaward boundaries ol the State of Hawaii and the
Midway Atoll Nationa] Wildlife Refuge in the NWHIL

The Reserve is mtended lo be a lemporary management regime until completion of the process to
designate the NWHI as a Nalional Marine Sanctuary. On January 19, 2001, the NOAA/NOS
QOffice ot Nalional Mariue Sancluaries announced its intent to imitiate the Sancluary designalion
process for the Reserve pursnant to sections 303 and 304 of the Nalional Marine Sanctuaries Act
{16 USC 1433, 1434). Dnring this process, NOAA will prepare an enviroumental impact
statement and menagement plan, which will exarmine the manasgement, boundary, and regulatory
allemalives associaled with sanciuary designation. As required, NOAA must also initiate public
scoping mectings Lo sclicit informalion and comments on the range and significance of issues
related Lo sancluary designation end menagement. The Execulive order states that “the Secretary
of Commerce shall supplement or complement the existing Reserve, and ... in consullation with
(he Govemnor of the State of Hawali, determine whether State submerged lands and waters shiould
be mcluded as part of the Sanctuary.”

As surmarized here, a range of conservarion measures are established by the EQ. All current
cornmercial federal fishing permits and elfor and lake are capped at the previous yeur's level
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{from: Deceinber 4, 2000) except for bottomfish fishing, which is capped to the individual
permittee’s average annual take over the previous five years. Ounly vessels wilh permits valid m
(he year preceding December 4, 2000, are allowed lo aperate in the Reserve. An individual
harvest quota will be established for eacl permit holder, bul permils are non-transferable (they
expire with the individual permir holder). Recreational fishing and pelagic trolling are capped al
levels reporied taken preceding the order. Additionally, no permits will be issued for any fishing
aclivity thal did nol have a permit in the year preceding December 4 2000.” The Execulive
orders further states thal “1he Secrelary, following cousideration ol any advice or
recommendations of the Western Pacific Fishery Management Council, may further resirict
fishing activities,” Orher prohibiled aclivities (unless noted othgrwise) inclnde no offshore oil or
niineral development, no anchoring on live or dead coral where the botton: can be seen, no
drilling or dredging, no discharging material, and no removal of living/uon-living resources.

1 Reserve Preservarion Areas, execulive orders measures prohibit almost all activilies to 100 fm
around mosl islands. These include anchering where buoys are available or cutside a designated
area, taking or touching living or dead coral, and discharging or deposiling any malenal except
cocling waler or engine exbausl. Straighi-line latitude /longitude boundanies are 1o be developed
for each Reserve Preservaiion Ares. Bouiomiishing and recreational trolling are still allowed to
25 [m around some islands (Nihoa, Necker, Gardner, Maro, Lisianeki) and to 50 fm around
Laysan. Some banks are closcd out to 12 um from their approximale center; these are the bank
¢asl of French Frigate Shoals, SE Brooks Bank, St. Rogatien, the bank west of St. Rogatien and
the bank east of Gardner, Raita Bank and Pioneer Bank. However, except for the bank east of
French Frigate Sheals and SE Brooks Bank, bottomfishmg and recreational trolling are allowed.
For Raita Bark and the bank west of S1. Rogalien, bottomfishing and recrearional trolling will be
allowed for five more years. Nalive Hewaiian uses specified by the Executive order allow
subsistence, and culiural and religious uses in the Reserve and Preservalion Areas (in yet-lo-be-
identified sub-areas), provided that these uses do not injire the coral reef ecosystemn and related
marine resources. The Midway Atoll Nalional Wildlife Refuge (NWR; 22 x 22 nm) 1s not
included in the Reserve. Coinplementary management with the Hawaiian Islands N'WR is
proposed, but nothing in the Executive order shell enlarge or diminish the jurisdiction or
authority of DOI in managing ils Refuge. The Depariment of Defense and USCG are exempt
from the Executive order.

The Secretary of Comunerce has nol established final departinental policy for several important
stipulations in the EO that are wiclear. Enforcement agencies are nnable Lo develop a coinplele
enforcement plan and there are ne published regulations, It is also unclear how restrictions will
be enforced since boundaries de(ined by bonom contours must be converted to straighl-lines
defined by latitude-longitude coordinales. How individual fishing caps will be determined based
on the “year preceding the December 4 2000 EO” is still being discussed. (According Lo the
Code of Federal Register §660.12, the fishing year begins on January 1 and ends on December
31. How fishing cape will be delermined for recreational fishing is also problematic becanse
there is no permit or reporting requirement for recreational fishing in Hawaii,
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Ecosystem-Based Fishery Management

Recognizing the potentizl of an ecosystern-based management approach to improve fisheries
managemeni, Congress requesied that NMFS convene a panzl of experts to assess lhe extent
which ecosystem principles are currently applied in fisheries research and menagement and
recornmend how besl lo inlegrate ecosyslem prninciples inlo fulure fisheries managemenl and
research. In April 1969, Uns Ecosyslems Principles Advisory Panel (EPAF) subinilted a report to
Congress entilled Ecosystemn-Based Fishery Management. It concludes thal the U.S. must
develop governance systems that have as thelr primary goals ecosystein health and sustainability,
rather (han short-tenn econoinic gain. In addition, the report slales thal adopting ecosyslem-
based fishery management end research will resull in 1nore sustaingble fisheries and healthier
marine ecosystems, and also more economically sound coastzl communities. The panel provides
fisheries managemenl and policy recommendalions for implemenltation by NMFS and the
Councils.

As discussed i this FMP, the Council developed the CRE-FMP lo incorporate ecosysiem
approaches into the presenlt regulalory struclure. In its Eeosystem-Aased Fishery Mawagemenit
Report, the EPAP sressed (hat “FMPs for single species or species coinplexes shonld be the
basic tool of fishenes management for the foresecable fulure. However, managemenl actions
alone are not sufficient to implement an ecosvsiem eppreach.” The mechanism to inlegmie
FMPs with ecosystem principles, gozls, and policies recormmended by the EPAP is a
deinonstration Fisheries Ecosystem Plans. This CRE-FMP is intended lo serve as the
demonsiration plan.

8.2.2 Coral Reaf Lagislation

Several bills have been initiated in response Lo Executive Order 13089 addressing coral reef
conservalion, resloration, and preservation. These bills, introdnced by both the House and the
Senate, would provide prants to stale, federal, lermitorial, and commonwezlth natural resource
management aulhorities, or any educational institulion or other non-govemment organizalion
with coral reef conservalion expertise. A brief description of the language of the bills as they
exisl in their current fonn arc outlined below.

Coral Reef Conservation Act of 1996, §.725

This bill was introduced by Senator Snowe to preserve, proiect, and restore the health of coral
recfs and coral reef ecosystems, to assist in the conservation and prolection of coral reefs by
supporting conservalion programs and providing financial regourcea for such programs, and to
establish a formal mechanisin for collecling and allocaling mouelary donations from the private
sector 10 be used for coral reef conservation projects. Any U.S. state or lemmilory natural resonrce
managemenl authornty, other government agency witl: jurisdiction over coral reefs, or any
educational institulion or non-government orgamzalion with demonstraled expertise in
conservalion of coral reels is eligible to apply for the grant. If passed, appropriations of 513
million wonld be available for each fiscal year 2001-2004.
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Coral Reef Prolection Act of 1999, §.1253

This Bill was introduced by Senator Inouye to preserve and restore the Lealth of coral reef
ecosystems, support coordinated conservation programs, provide financial assistance, and
establish a funding allocation mechanism. This grant would be open to any siate, federal, or
territorial agency with coral reef jnrisdiction, or any orgenization with coral reef expertise. If
pessed, appropriations of $20 million for each fiscal year 2000-20004 wonld be available.

Coral Reef Conservation Act of 2000, H.R. 1653

The Coral Reef Conservalion Aci of 2000, pessed into law 1n 2001, authorizes $16 million
annually from 2000-2004 to the Secrelary ol Commerce for two coral reef programs. The
National Program allowe the Secretary Lo conduct coral reel related aclivities such as mapping,
research assessmenls, monitoring, restoration, marine debris removal and pnblic oulreach. This
program will 2lso allow the Secretary Lo conduct eclivities 10 enhance compliance with laws that
regulate Lhe taking o[ coral reef resources, develop scientific information on the conditions of
coral reefs, and coordinate activities and programs related 1o coral reefs conducted by federal
egencies. The Coral Reef Conservation Program allows the Secretary to fund grant projecis that
conserve coral reefs and involve affected local coimnunities. Projects funded by this propram
require a 50% matching fund or in-kind contribulions unless waived by the Secrelary.

9.2.3 State, Local, and Other Applicable Laws and Policies

Green (1997) sumrmarizes existmg state laws and policies that relale to the management of coral
reef ecosystems. Every effort has been made Lo ensure thal the management measures in this
FMP are compaiible with slale Jaws and policies in order Lo simplity implementation and assist
enfoercement efforts. Table 9.1 snmmarizes existing state regulations and resource manageinent
aclivities pertaining Lo coral reefs.

9.2.4 Salety Considerations: fishery access and weathersrelated vessel safety

The management ineasures conteined within this FMP will noi negatively impacl the safety of
vessels participaiing in the coral reef fishenes of the Westem Pacific Region. New permit
requitements will enhance safety by allowing inonitoring of the number and iype of vessels
parlicipating m coral reef resource harvesting. The proposed framework action Lo require
salellile-based vessel monitoring systeme {VMS) to track vessels paricipating in ¢oral reef
fisheries would greatly increase vessel safely by allowing govemment enforcemenl agencies lo
continuously monitor vessel posilions. In addition, YMS units provids vessel operators the
abilily lo send emergency signals to the USCG if needed. The framework action lo creale “no
anchor zones” would limil the number of vessels on the banks af one tiine therefore reducing the
likelihood of vessel collisions and groundings. However, 1nore vessels in close proximily 1o one
another merease the response and assistance lime if an emergency were 1o occur enhancing safety
al sea.
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9.3 Jurisdictional Issuas
9.3.1 Introduction

This section reviews the complex issues surrounding marine boundaries in the Westem Pacific
Region. Delineation of current manine boundaries is discussed and specific areas ol contention
between various federal and state authorilies are summarized.

9.3.2 Excluslve Economic Zong

The 1976 Fishery Conservalion and Management Act (the Magnuson Act, and later, afler
amendments, the MSFCMA)! eslablished U,S. jurisdiction from the seaward boundary of the
territerial sea out to 200 1niles for the purpose of managing (ishery resources. Passage ol the
Magnuson Act was the [irst urilateral declaration of jurisdiction over a 20¢-mile zone by a major
power. Presidential Proclamation 5030 of March 10, 1983, expanded Magnuson Acl jurisdiclion
by establishing the U.S. exclusive economic zone; il declared, “lo the extent permitted by
internarional law ... sovereign rights for (he purpose of exploring, expleiting, conserving and
managing narural resources, both living and nou-liviug, of the seabed and subsoil and the
superjecent waters” in the 200-mile zome. The assertion of jurisdiction over the EEZ ol the
United States provided a basis for economic explomtion and exploitation, scientific research, and
proteclion of the environment under the exclusive control of the U.S. government. Congress
conflirmed presidential designation of the EEZ in1986 amendments (o the Magnuson Acl. Under
the Maguuson Act, fishery management authority in the EEZ ol Amencan Samoa, Guan,
Hawaii, the Northern Mariana lslands, and other U.S. islands in the central and western Pacilic is
the responsibility of the Westemn Pacific Regional Fishery Management Council,

The EEZ is measured [rom Lhe “baseling” of U.S. slales and overseas territories and possessions
out 10 200 nuutical 1niles. Under the Magnuson Act, the shoreward boundary of the EEZ is a
line colerminous with the seaward boundary, baseline, of each “state.” (As nsed elsewhere in
this document, U.S. territories and possessions in the Western Pacilic [all within the definition of
state under the Magnuson Act (16 U.S.C. 1802, MSFCMA § 3 104-297)). In the case ol the
CNMI and the PRIAs, the EEZ extends to the shoreline (Beuttler 1995).

_Seaward boundaries (territorial seas) lor slales are recognized as extending out to a distance of
three miles from the ordinary low-waler mark, as esiablished by the Submerged Lands Acl (SLA)
0f 1953.2 The Termrilenial Submerged Lands Acl (TSLA) o 1960 was enacted (o convey lo the

‘The MSFCMA was initially relermed to as the Magnuson Fighery Conservarion and Managemenl Act, which was
changed 1o the Magnusen-Stevens Fisbery Conservalion and Management Act by the 1996 ainendment Lo the Act

“Under the SLA, the term “boundaries™ or the 1arm “lands beneath navigable waters™ is interpreted as extending
from e coastline 1o three peographical miles inm the Atlantic Ocean or the Pacific Ocean, or three marine leapues
(% miles) imto the Gulf of Mexico,
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povernmenls of Amernican Samoa, Guam and Virgin Islands the submerged lands from the mean
high-lide line oul to thiree geographic miles from their coast lines (Beuttler 1995).

The CNMI was part of the Umited Nations Trust Terrilory of the Pacific Islands (administered by
the U.S.) until 1978 when its citizens chose 1o be become a U.S. commonwealth by plebiscile
and it was agreed Lo by Congress. Althongh tille ol the emergenit land was conveyed lo the
Commonwealth, the U.S. govemment withheld title to the submerged lands of the archipelago.’
Submerged lands and nnderlying resources adjacent 10 CINMI remain owned by the federal
povernument and subject Lo ils managemenrt authority (Beuttler 1995).

In the PRIAs, for which there are no sovereign enlities similar to states or territories, various
federal agencies have jnnsdictional authorily. Authorily 1s ofien established through statutes,
Executive orders, and Presidential Proclamations, end marine boundaries are ofien nnclear. For
this reasomn, the exlent ro which an agency exercises its jurisdictional authority is subject to legal
interpretation.

9.1.3 Territorial Seas

Stats of Hawaif

The Siate of Hawail consisis of all islands, logerher with their appurtenant reels and lerritorial
walera, which were included in the Territory ol Hawaii under the Organic Act of 1900. Under
the Admissions Acl of 1959, Congress granted lo Hawaii the stalus of statehood and all ainerrities
of a state, which included the reveraion of lille and ownership of the lands benealh the navigable
waters from the mean hiph-lide ling seaward, out to 3 distance of three miles, as sialed by the
SLA of 1933, Congress excluded Palmyra Aloll Kingman Reef, and Johnslon Ajoll, including
Sand Island, from the definition of the State of Hawaii in 1959. The federal government also
retained 1,763 acres of emtergent land in the NWHI, which had been set aside by Execntive Order
1019 in 1909, establishing the Hawaiian Islands Reservation (HIR). The HIR was laler renamed
the Hewaiian Islands National Wildlife Refuge (HINWR) afier it was transferred firom the
Depariment of Apriculture 1o the Depariment of Intenior in 1939 (Yamase 1982}

Temitorias of Guam and Amernican Samoa

Pursuant to the TSLA of 1960, the Terrilories of Guam and American Samoa own and have
managemeni responsibilities over the marine resources ont to three “geographic” miles. In
general, the aulhority of the MSFCMA begins at three nautical miles from (he shoreline al Guam
and Amencen Samoa. Thetre are, however, exceptions to the management authonty in the
Territories. For example, the federal governinent administers waters in Nalional Wildlife
Refuges and naval defense sea areas (NDSA){sce below).

* The Terrilorial Submerged Lands Act was enacted for CNMI on Oclober 5, 1974 (Beuttler 19933, Congress
approved the murazlly negolialed “Covenant (o Eslablish 2 Comunonwealth of the Northern Marianas (CNMI in
political union with the 11.5.)". However, the Covenani was not fully implemented until 1986, pursuant o
Presidential Proclamation number 5564, which terminated the ousteeship agreemeni (Beattler 1995).

Final Coral Reel Ecosystem FMP 288 Dclober 2001




9.3.4 US Fish and Wildlife Refuges and Units

The USFWS has been given authority lo manage a numhber of NWRa in the Western Pacific
Region. The USFWS asserts Lhe authority to manage marine resources and activities, including
fishing activilies within Refuge boundaries pursuant to the National Wildlife Refuge System
Admimistration Act (NWRSAA) of 1966, as amended by the National Wildlife Refuge System
Improvement Act of 1997, and other authorilies (Gillman 2000). The USFWS asserts thal
NWRs are closed to all uses until they are specifically opened for such uses. They also claim thal
the USFWS is “solely’” cliarged with making decisions whether to open NWRs for specific
purposes that are compatible with the refuge’s primary purposes and mission (Smith 2000a).

Executive Order 1019 reserved and set apart Laysan and Lisanski Islands, and Maro and Pearl
and Hermes Reefs, excluding Midway, “as & preserve and breeding ground for native birds” to be
administered by the Departmeni of Agriculture. The HIR was transferred 1o the DOI in 1839 and
in 1940 renamed the HINWR (hrough Presidential Proclamation 2466, with control transferred to
the USFWS. Within the HINWR, the USFWS$ asserts management authorily over coral reef
resources w a depth of 10 fim around all islands with the exceplion of Necker Island, where it
asserts a 20 fi boundary. The USFWS acknowledges that all HINWR islands are part of the
Slale of Hawaii, but asserts Lhat the islands are federally owned and admirmisiered as a NWR by
the USFWS (Smith 2000b; USFWS 1999b).

Kure Atoll was nitially included iu Executive Order 1019 in 1509, which establish the HIR.
However, Kure Atoll was relurned to the Ternlory of Hawaii in 1952 by Executive Order 10413
{(Yamase 1982). Kure Atoll is the only Staie Wildlife Refuge in the NWHI and extends onrt three
miles, Lo the Stale’s seaward boundary (J. Feder pers. com.). '

In the PRIAs, the USFWS—based on interpretation of Execntive Order 7358 —asgerts that ils
retuge boundaries exlend Lo the extent of the NDSA, whicl: was administered by the Depariment
of Defense before the transfer of surplus land to the USFWS. The USFWS currently manapes
seven wildlife refuges in the PRIAs: Palmyra Aloll, Kingman Reef, Jarvis, Baker, and Howland
Islands, and Johnsion and Midway Atolls (Smith 2000b).

On January 18, 2001, the USFWS, through Secretarial Order 3223, declared Kingman Reef and
the snrrounding submerged lands and waters as a National Wildlife Refuge oul lo a distance of
12 nautical miles. Addiiionally, Secrelarial Order 3224 declared the waters of Palmyra Atoll as a
National Wildlife Refuge onl to a distance of 12 nautical miles. Tidal waters, submerged lands,
and emergent lands were excluded from this order.*

*A Seplember 15 2000, lepal opiniem by Randniph Moss, Assisanl Atomey General, U.5. Deparmeni of Justice,
seates Lthai they are “unconyinced Lhal the President has the authoriry o esiablish or expand a wildlile retuge within
the U.5. lerrimrial sea (12 miles) ar the EEZ using presidential authoriry recognized in Midwest Off." Because tha
Nalional Wildlile Refipe Syseem Adminisratan Acl does wol itsell conwain a provision authorizing the President o
withdraw land for a wildlife refuge, the DOI argues that the President could rely on the implied authority lo reserye
pubhic lands recognized in United States v, Midwesr Oif Co, 236, 115, 459 (1915). The Federal Land Pulicy and

Finel Coral Reef Ecosyslern FMP 289 Octobser 2001



Midway Atoll NWR. eslablished under Executive Order 13022 in 1996, is located in the NWHI
and has a refuge boundary (het is within a 22 by 22 mile quadrant surrounding the atoll (the exacl
boundary is dispuled). The Navy established a Naval Air Facility at Midway in 1941. The
USFWS established an overlay refuge in 1988 1o manage the fish and wildlife on the Aloll.
Through the Base Alignment Closure Act of 1990, as amended, the Naval Air Facility closed in
1993 and the property was transferred to the USFWS in 1996 (USFWS 1999a). The mission of
the refuge is to protect and restore biological diversity and historic resources of Midway Atoll,
while providing opportunities for compalible recreational activilies, educalion and scieutific
research (Shallenberger 2000). Through a long-term cooperalive agreement wilh a private
company (Midway Phoenix Corp.), the refuge has been open Lo the public for marine recrealiou
and educalion (Shailenberger 2000).

Johuston Atoll NWR is managed cooperalively with the Navy. The aloll was firsl established as
a lederal bird refuge on June 29, 1926, through Presidential Execnlive Order 4467 1o be
administered by the Department of Agriculture. In 1934, through Execulive Order 6933, the aloll
was placed under the jurisdiction ol the Navy [or adininistralive purposes and has been used as a
military installation since 1939. In 1941 Executive Order 8682 designated Johnslou and other
Pacific atolls NDSAs. Since 1976, the USFWS, under agreement with the mililary, assists in
managemenl of fsh and wildlife resources on the atoll. The USFWS manages a recreational
fishiug program in the NWR {Smith 2000b).

Admimsiration of Jervis, Howland, and Baker 1slands were iransferred from the Office of
Territorial Affairs to the USFWS in 1936 to be mn as NWRs. The USFWS asserts tefuge
boundaries out to three nautical miles, and i1 prohibils fishing and eny iype o[ unauthonzed entry.
(Smith 2000b). The USFWS5S acknowledges the Council’s fishery managemeni authorily, in
coordination with the NMFS, within the “200-naulical mile EEZ"” {Smith 2000b).

Rose Atoll NWR, localed in American Samoa, was established through a cooperalive agreement
between the Territory of Amenican Samoa and the USFWS in 1973, Presidential Proclamation
4347 exempted Rose Alol]l firom 2 peneral conveyance ol submerged lands around American
Samoa to the Terrilorial Governmenl. The boundary of the refuge extends out lo three miles
around the atoll and is under the joiut jurisdiction ol the Departmenrts of Commerce and Interior,
in cooperation of the Terrilory of American Samoa. Here loo, Lhe USFWS acknowledges fishery
managemeni authority of the Coungil, in ecordmation with the NMFS, within the *“200-naulical
niile EEZ” (Sinith 2000b).

Manegement Acl (FLPMA) of 1976 repealed the Presidenls avthority, eflective an and afler approval of The Act, 1o
ke withdrewals and regervations resuliing from acquiescence of Congress (L1, v Midwest O Co). Moss
contined by statmg that they (ind “it likely thal 3 court would lind thai §704(a) of the FLPMA prohibits Lhe
President from relying on the inplied Midwes! O awthority lo wilhdraw lands, regardless of where those lands are
located.” Alse, he notes that “they do not think history makes it clear thar the President may continue make Midwes!
Oif withdrawals in the temitenial sea or EEZ {ollowing the enactment of the FLFMA."
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In (he Ritidian Unil of the Guamn National Wildlife Refuge, USFWS has fee litle, which includes
371 acres ol emergent land and 401 acres of submerged lands down to the 100-foot bathymetric
contour, The submerged lands adjacent le Ritidian were never transferred to the Territory of
(Guam pursuant 1o the TSLA by the Federal governmenrt. In 1993, the USFWS acquired the
emergent land of the Ritidian Unil and the sunounding submerged lands from the Navy at no
cost (Smith 2000b).

| 9.3.5 Department of Defense Naval Defensive Sea Areas

A number of Execulive Orders have given adininistrative authorily over lerrilories and
possessions 1o the Army, Navy, or the Air Force for use as military airfields and for weapons
testing. In padicular, Execulive Order 8682 of 194] authorizes the Secretary of the Navy to
control entry inte NDSAs around Palmyra, Johnston, and Midway Alolls, Wake I[sland, and
Kingman Reel. The NDSA incIndes “lerritorial walets between the extreme high-water marks
and the three-mile marine boundaries sunounding” the areas noted above. The objectives ol the
NDSA are o control entry inlo naval defensive sea ereas; to provide for the protection of mililary
installations; and lo protect the physical security of, and ensure the full effecliveness of, bases,
slations, facililies, and other installations (32 CFR Part 761). In addition, the Navy has joint
admirmistrative authority with the USFWS of Johnston Atoll and sole admimsirative authority
over Kingman Reef, In 1996 Executive Order 13022 rescinded the Midway Atoll NDSA, and
the Wake Island NDSA has also been suspended unlil further nolice.

The Navy exerts jurisdiction over Farallon de Mendinille in the CINMI and Ka‘ula Rock in the
main Hawaiian Islands, which ere used as military bombing ranges. The Navy also exeris
jurisdictlion over & variely of walers offshore firom mililary ports and air bases in Hawaii, PRIAS,
Guam, and the CNML

9.3.6 lasues

Claims between “slale” and federal resource inanagement egencies involving marine boundaries
over individual islands, reefs and atolls, continue to be unresolved in the Weslem Pacilic Region.
Tables 9.2 through 9.4 summarizes these various claims.

Northwestern Hawaiian {slands

The NWHI are primarily uninhabited atolls, islands, banks and shoals and are currently under
multi-agency jurisdiction including the Slale of Hawaii, the U.S. Fish and Wildlife Service, the
Naltional Manne Fisheries Service and the Westemn Pacific Regional Fishery Management
Comncil. Overlaps in jurisdiction and the varying regulalory authorilies embodied in the
management of this aree can create numercus challenges and has led lo contenlion regerding
accesa and use for the region.

The State of Hawaii claims jurisdiction of all subinerged lands from the shoreline to the extent of
the State’s jurisdiction in the NWHL In accordance with the Hawaii Organic Act of Apnl 30,
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1900, ¢ 339, 31 Slal 141 Section 2, and (he Hawaii Adinissions Act of March 18, 193%, Pub L
86-3, 73 Slal 4 Section 2, the Islands of the Hawaiian Archipelago, together with their
appurtenant rzels and territorial weters, with the exception of Midwey Atoll, are parl of the
rerritory of Hawaii and are managed by (he State of Hawaii including all snbmerged lands and
marnine resonrces. The State of Hawaii, Department of Land and Narural Resources has
stewardship responsibility for managing, administering and exercising control over the coastal
and subinerged lends, ocean waters and marine resources under State jurisdiction eround each of
the Northwestern Hawatian Islands under Title 12, Chapler 171.3 Hawaii Revised Statutes.
Under an Execntive Order issued by President Truman, the emergent lands at Knre Aloll are also
managed as a Stale Wildlife Refuge.

In addition to (he Stale of Hawaii, the USFWS also claims jnnadiction over atolls, islands, banks
and shoals in the NWHI. Following the Hewaii Admissions Act of March 18,1939, federal
agencies were direcled 10 inventory all lands [or which there was a continuing necd. The
USFWS in 1963, reporied a continuing need of 1,765 acres of land in the NWHI. This area
consisted of only the emergent land m the NWHI as was claimed by the Department of
Agriculture as the original boundary of the Hawaiien Island Refuge {Yamase 1982). More
recently however, the USFWS claims that the HINWR inc[ndes 252,000 acres of submerged
lands based on their interpretation of ihe terms “reef and inlets™ contained in Executive Order
1019 {U.S. Fish and Wildlife Service 1986). Within the HINWR. the USFWS asserls
manageinen! authority over coral reef resources o a depih of 10 fathoms around ell islands with
ihe exceplion of Necker Island where il asseris a 20 fathom boundary. The USFWS
acknowledges that all HINWR islands are part of (he Siale of Hawaii, bul asserts that the islands
a1e federally owned and adminislered a3 a NWR by the USFWS (U.S. Fish and Wildlife Service
1999, Smith 2000), Other jurisdictional dispules also involve East and Tern 1slands in French
Frigate Shoals. * ¢

Issues have developed from a series of directives froin President Clinion Lhat focnsed public
atlention on prolection of U.S. coral reef ecosysteins. Execolive Order 13089, Coral Reef
Prolection, issned in June 1998, requires agencies 1o (1) identify actions that may aflect ULS.

*In 1940, Terrilorial Governor Poindexter, issued an Executive Order in concurrzace wilh the President of the 115,
o sel aside East Island, for the use and purpose ol the Uniled Slales as a radar staiion commuuicalion base under the
DOC {Yamase 1982). Prdor 1o staiehood, the DOC rerumed Easl Island to the Termlory of Hawaii {(Yaase 1982).
However, the DO contends thal Fast [sland was part of the HIR as established by Executive Order 1019 in 1909 and
laler translerred lo e DOT in 1939, Therslore, East Island remaing included [n the HINWER and under authonty ol

DOL

" Tern Island was expanded froin 11 1o 37 acres in 1942 by militery dredping {Yamase 1982). In 1948, (he Navy
conveyed Tern Islend o the Terntory of Hawaii which then permirred the U8, Coasi Guard in 1932 1o establish a
vavigatinnal Loran sialion (Y amase 1982). In 1979, USCS operations were terminated and the Hawaii State
Legislature adopled resolulions reqoesting the Govemor w leke immediale action o acquire and rerum Tem Island
for use as a lishing base 16 suppen commercial actvities (Yanwse 1982). The Federal government assens hat il
relaing jurisdicton over Temn Island based on Faeculive Order 1019 and that the Navy did net have the anthority 1o
legally convey tille 10 the Territory of Hawali, therefore, the conveyance is void (Y amase 1982).
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coral reef ecosyslems; (2) use their programs and avthorities 1o protect and enhance the condition
of such ecosystems; and (3) ensure that any aclions they authorize, fund, or carry out will nol
degrade the conditions of coral reef ecosystems. Agencies whose actions affect U.S. coral reel
eCosystems 1nust provide for implementation of measures needed 1o research, monilor, manage
and restore affected ecosyslems, including. but not linited to, measures reducing impacls from
pollution, sedimentation, and fishing. The E.O. also established the U.S. Coral Reet Task Force
comnposed of the heads of 11 federal agencies and the Governors ol the seven states, terrilonies, or
commontwealths wilh responsibilities for coral reefs. In March 2000, the Task Foree issued the
National Action Plan to Conserve Coral Reefs, which presents 2 cohesive nationzl strategy lo
implement EO 13089,

In May 2000, the President issued 8 Memorandum stating that it is tiime o implement the Coral
Reel Task Force's recommendations in order 1o comprehensively proiect the coral reef ecosysiem
of the NWHL" The Memorandum directed the Secretaries of Interior and Commerce, in
cooperation with the State of Hawaii, and in consultation with the WPRFMC, lo develop
recommendaticns for a new, coordinated management regime Lo increase proteclion for the
NWHI coral reef ecosyslem and provide for sustainable use. Afier considering their
reecommendations and comnenis received during the public visioning process on this initiative,
President Clinton issued Executive Order 13178 on December 4, 2000, establishing the
Northweslern Hawaiian Islands Coral Reel Ecosystem Reserve, pursuant Lo the National Marine
Sanctuaries Amendinents Act ol 2000 {(NMSA). The EO was revised and finalized by Executive
Order 13196, issued January 18, 2001. Pursuani 10 Execurive Order 13178 and the NMSA,
NOAA is initialing the process lo designare the Reserve as a nalional mariue sancluary {66 FR.
5309, January 19, 2001). These actions to protect the coral reef ecosysten of the NWHI and
provide [or sustainable use of the aree underscore the immediate need for a comprehensive
asaessment of the impacts of fishing aclivity on this ecosysiem.

Because Lhe finzl rules for Ihe Reserve have nol yel been published, and an EIS will be prepared
for the marine sanciuary, a coinprehensive analysis of the impacl of the Reserve can nol be
completely assessed af this time. Preliminary polential impacts o the human environmenl are
addressed in the environmenial consequences seetion ol the EIS. However, two allernalives
considered by the EIS {3 and 4, described in Chapler 2) are consislent with the concept of
establishing marine reserves in the NWHI, as described in the CRE-FMP.

The USFWS and Lhe Council have dilferent opinions about pimary fishery management
responsibilities in EEZ walera within NWR boundaries. Since the late 1960s, citing USFW5
interim administrative policy and interpretaiion of Executive Order 1019, the USFWS ha

7 The President’s direclive coincided with Executive Order 12158, which requires [ederal agencies o establisha
comprehensive national network of manne protected aress throughoul U.S. mariue waiers, The Execulive Order
talls for expansion of the nation’s MPA syaem o include examples of all types of marine ecosyslems. According lo
the execulive order, a MPA means any area of the marine enviroiunent thet has been reserved by federal, sile,
lerritorial, tribal, or lacal laws or has regulalions 1o provide lasling pratection for pant or all of the naturat and
cullural resources therein,
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asserled thal they would enforce refuge regulations within the “de facto™ boundaries ol the
HINWR, which include all emergent land and their surrounding waters oul to a depth of 10 fm
for zll islands and later 20 fm around Necker Island (Smith 2000b). Under the authority of the
MSFCMA, the Council promulgated fishery regulations within federal waters thal correspond
with USFWS refuge boundaries of 0-10 fathoins within NWHI [ederal waters, except at Necker
where it is 20 fm (WPRFMC 1986). The Council recognizes stare waters in the NWHI froin 0-3
miles and asserts 1nanegement authority over fishery resources in all federzal waters (3-200
miles), except al Midway where il esseris anthority from 0-200 miles (Giliman 2000).

Main Hawaitan Islands

The Slale of Hawali claims jurisdiclion beyond its lemitorial seas of 0-3 nantical miles by
claiming archipelagic status over channel walers between the main Hawaiian islands

(MacDonzld and Milsuyasu, 2000). The Federal Governmenl does nol recognize the State’s
claiin of archipelagic jurisdiction, but interprets the State’s seaward authority to stop at three
nantical miles from the baseline (Feder 1997; MacDonald and Mitsuyasu 2000). The authority of
the Magnuson Acl therefore, begins at 3 miles frotu the shoreline around all main Hawaiian
islands in the State of Hawail. However the State of Hawali does uot agree with this
inlerpretation.

American Sanoa

The legal relationship belween the Territory of American and the U.S. with regard to fisheries
management is nnresolved due lo a discrepancy in the wording of the deeds ol cession signed by
the chiefs of what is uow American Samoa and the law enacled by Congress which extended
U.S. sovereignly over thie eastern Semoa islends in 1900. Language coutained in the deeds of
ceasion signed by the chiels of Tuluila districr slale that they ceded, ransferred and yielded up
“all these islands ol Tutnila and Auuu‘u and all other islands, rocks, reels, foreshores and waters
lyiug between the 13™ degree and the 15* degree of south latitude-and between the 171 degree
and 167" degree of wesl longitude....” Likewise, the chiefs of the Manu‘a Islands also ceded o
the ULS. “the whole of eastern portion of the Samoan Islands tying east of 171 degrees west of
Greenwich and known as Taun, Olosega, Ofu and Rose 1slands, and all other , the walers and
properly adjacent therelo....”

In contrast, Title 48 United Stares Code, Section 661, by which Cougress accepied, confinned
and ratitied these cessions by the chiefs, refer only to the islands, and not to the reefs, foreshores
and walers or property adjacenl lying between the referenced coordivates. Whether Congress
deliberalely or nmintentionally [ailed to extend sovereignly over reel and ocean walers transterred
by the chiels of Tulnila and Manu‘a is nncerain.

A central premise for ceding easlern Samoa to the U.S. was (o preserve the rights and property of
the islands’ inhabilants. Addilionzlly, American Sanioa’s conslituiion makes il government
policy lo protect persons of Samoan ancesiry from the alienation of their lands and the
destruction of the Samioan way of life and language and to encourage business enterprise among
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persons of Samoan ancestry. Therefore, any federal actions within the EEZ waters of Amencan
Samoa that would sbynie these rights, including restriction on fishing, may be perceived 1o be
conlrary to Amencan Samoa’s constitntion.

CNMI

Currently, the EEZ includes all waters surrounding CNMI from shore oul Lo 200 miles.

However, through the legal systern CNMI is pursuing a claim that the Cominonwealth is vested
authority out to 12 miles from the archipelagic baseline. The Council, for the purposes of
fisheries managemeni. defers managemenl in waters 0-3 mn to the CNMI while managing fishery
resources 3-200 nm.

Guam

Tlie Terrilory of Guam questions the legality of the transference of the Ritidian Unil from the
Navy to the USFWS5. In its property inventory 1o Lhe General Services Admimstration the Navy
listed the Riridian Unil a8 excess lands, nol of continual need and available for reversion to the
Terrilory. The area represents ancestral lands of Chamorro families. Therelore, the Territory
asserts that the fee tille should not have been iransferred 10 the USFWS {J. Gutheriz pers.
COMMmL.).

In 1976, the Federal Fishery Conservalion Zone (later known as the EEZ) was extended 10 200
nmi around Guam which gave the federal government authorily to manage maring resources
within the EEZ. In 1980, the Guam Lepislature passed and the Govemnor signed legislalion
providing for a 200 mile territorial linit for Guam (DOI 1993). The purpose of this legislation,
was to allow the government of Guam lo sell foreign Ashiug rights within Guam’s EEZ. T 1596,
the Magnuson-Slevens Act authorized the Secretary of State 1o negotiale foreign fishing
agreements for fishing within the EEZ at the request of the Governor of Guam. However, in
addirtion 1o the “state” walers around Guam, the government has also expressed a continuing
inlerest in oblaining grealer authorily in managing the EEZ surrounding Guam.

PRIASs

In the PRIAs, primary jurtediction over nearshore fisheries is an ongoing issue between Lhe
Department of the Inlerior and the Department of Commerce. Management authority is
currently unresolved beceuse no clear baseline boundery has been designaled from which the
seaward boundary of the PRIAs are measured. Seaward boundaries are not clearly defined
because some islands ju the PRIAs do nol appear Lo have a seaward boundary as defined by U.S.
law (i.e., MSFCMA) (Beutiler 1995). For his reasou, jurisdiclional boundaries have been
claimed by federal agencies in terms of fathoms, miles, or Lthe territorial sea. Furthermore, it is
recognized thal various Execulive orders have given adminisirative authority of the PRIAs to
either the DOD or DOL. However, Executive orders themselves do not convey litle of submerged
lands, unless specifizally stated. I any case, based on 1entalive interpretation by the NOAA
legal counsel, MSFCMA authorily applies (o all marine waters arcund federally owned
possessions (i.e., PRIAs), including marine resources within bays, inlets, and othier manne walers
to the shoreline (Beuttler 1995).
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Additionally, because the NWRSAA does not explicitly authorize Lhe President to wilhdraw land
tor a wildlife refuge, the DOI argues Lhat the President could rely on the implied aullicrity Lo
reserve public lands recognized ju United States v. Midwest (il Ca, 236, U.S. 459 (1915).
However, since the Federal Land and Policy Act of 1976 repealed ihe President’s euthonty,
effeclive on and after approval of the Act, to make withdrawals and reservalions resulling from
ithe acquiescence of Congress (LLS. v. Midwest Oif Co.), il appears Lhat since 1976 the President
has nol had the authority Lo esteblish or expand a wildlife refuge within the U.S. terrilorial sea
{12 1niles} or the EEZ using presidential authority recognized in Midwest Oif (Moss 2000). This
could call into question asserted marine boundaries of any NWRs established afier snactment of

the FLPMA.
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Table 9.4: Comparison of Resource Management Authorities and Flshery Managemeni Measures

for Coral Reef Ecosystems in Faderal Waters of the Weetern Pacific Region.

NIHOA, NECKER, GARDNER, MARO, LISIANSKI (summary)
Authorlty Subareas Parmittad aclivities Special reatrictions
Jurisdiclion :
NWHI Coral Resf | Mo lishing portion of RPA: | Mo fishing. MNone.
Ecosayslom Federal walers 0-25 fm.
Rasarve
{Reserve) BotlomlishingAroling Limiled commercial Mo anchoring in &reas
porlion of RPA: botlomishing by permil where mooring is
{Feders! walers Federal waters 25100 Im. | holders and limited available; no
la 50 miles around commercial and discharging of any
gl islands} racreational pelagic trolling | malerial excepl
{all subject to fishing caps | coollng water or
based on catch history). anging exhaust.
Other Reserve waters: Limited commercial and Mo increase in levs| of
Federal walers 100 fm-50 | recreational fishing (all efforl or lake; no
miles, subject to fishing caps change in gear type or
based on catch history). species targeted,
CRE FMP Mo-lake MPA; Mo fishing. Insurance
Federal watars Federal walers 0-10 fm. requirernent.
o 200 milas -
Low-use MPA; Lobslar, botlomiish, CRE special parmil
Federal walers 10-50 Im. precious corals, needed lo target any
troll/handling pelagic coral reef acosyslem
fishing by other FMF resources, insurance
permit holders. requiremesnt,
MNon-MPA: Lobster, botamfish, CRE special parmil
Federal walers 50 Im-200 | precious corals, pelagic needed lo targel
milas. fishing by other FMP polentially harvesled
permit holders. coral resd lexa.
USFWS Refuge: Acliviies consistenl with USPFW S special use
Federal walers lo | Federal waters 0-10 Refugs mission- no permit required to
10 falhoms felhoms [0-20 al Necker]. | commerncial fishing. anier.
[0-20 al Necker]

Distinguishing Charactsristics (this is the most common seenano):

HWHI Rasgrve

Raserve Preservalion Area (RPA)
Mo fishing RPA 3-25 im
Fishing RPA 25100 fm

CRE FMP

Marine Protecled Arca (MPA)
MHo-leke MPA 0-10 fm
Low-take MPA 10-50 Im

Racreational fishing 100 fm - 50 miles  Non-MPA 50 fm-200 miles

Final Coral Reafl Ecosyslem FMP

ans

USFWS

Refuge 0-10 fm, 0-20
fm el Mecker (no lishing}

Octobear 2001




NIHOA, NECKER, GARDNER, MARQ, LISIANSKI {details}

Federal waterg NWHI Resarve CRE FMP USFwWS
0-10 lathoms Mo fishing (RPA). No [ishing, insurance requiremenl Mo fishing
{Mo-take MPA). {Refugs).
.Beyond 10
falhoms, no
current

restriclions.

10-25 fethoms

Mo Nishing (RPA).

Lobsler, botlomfish, precious corals,
troll/handline pelagic fishing by olher
FMF permit holders, CRE special
permit needed o target any coral
recf ecosystem resources, insurance
requirement {Low-use MPA).

Ma tishing 0-20
fm al Necker
{Refuge).
Beyond 20 fm
nao currenl
restriclions.

25-50 falhoms

Limited bottomfish and
pelagic trolling by surrent
permil holders; limited
recrealional Lralling for
pelagic (RPA),

Lobster, bottomfiah, precious corals,
tralllhand|ine pelagic fishing by othar
FMP permil holders, CRE speeial
permil needed to target any coral
reef ecosystem resources, insurance
requirement {Low-use MPA}.

MNa curranl
restrictions.

320-100 fathoms

Limided botlomfish and
pelagic lrolling by currenl
permil holders; limited
recreational rolling lor
pelagic (RPA).

Lobster, botlomfish, precious corals,
troll/handline pelagic fishing by ather
FMF permit holders, CRE special
pemmit needed Lo largel patentlially
harvesled coral reef laxa {Non-
MPA).

No currenl
restriclions.

100 Im-50 miles

' Recreetionel fishing

commercial fishing by
bettomnsh permil
halders; all pelagic
lrollers {Reserve).

Lobslsr, botlomfish, precious corals,
trollnand|ine palagic fishing by othar
FMP permi holders, CRE special
parmit needed to target potantially
harvested coral reef taxa {Non-
MPA).

MWa curmant
reslrictions.

50 - 200 miles

Qutside of Reserve.

Labster, bottomfish, precious corals,
trall’handline and longline pelagic
fishing by olher FMF permil holders,
CRE special permit needed Lo targel
potentially harvested coral reef taxa
{Non-MPA].

Mo currant
restriclions.

Final Coral Reef Ecosyslam FMP

306

Octobar 2001




S.E. BROOKS BANK, 15" BANK EAST OF FFS, ST. ROGATIEN,
1T RANK WEST OF ST. ROGATIEN*, RAITA*, PIOMEER [sumrmary}

Authorlty
Jurisdiction

Subareas

Permitted activities

Special reatrietlons

N¥WHI Coral Reaf
Ecoayslem
Rasarva

{Federal waters

o 50 miles around

Betiomfishing/trolling RPA;
Federal walers ) - 12 miles.

{Adl fishing is prohibiled wilhin
12 miles eround S.E. Brooks

Limited commercial
hottornfishing by
pearmit holders and
limited commercial
and recreational

Mo anchoring in areas
where mogoring is
available; no
discharging of any
malerial excspt

fishing.

all islands) Banks, and the 1* bank wast of | pelagic trolling (all cooling water or
FFS]). subject to fishing engine exhalst.
caps based on calch
history}.
Other Reserve walsra: Limited commergial Mo increase in lavel of
Federal waters 12-50 miles. and recreational eflort or taks; no
fizhing {all subject o | changs in gear type or
fishing caps based species tergelad.
on catch history).
CRE FMP MNo-lake MPA: Mo Mishing. Insurance
Federal waters Fedsral waters 0-10 fm. raquirement.
o 200 miles
Low-use MPA; Lohster, battomhish, CRE special permil
Federal walers 10-50 fm, precious corais, needad to targel any
trollfhandline pslagic | coral reel ecosyslem
fishing by other FMP | rescurces, insurance
permmit holders. requirement.
Man-MPA; Labster, botlomfish, CRE special parmil
Federal walers 50 fm-200 precicus corals, needad bo targel
miles. pelagic fishing by polentislly harvesled
olher FMP psmmit caral reef taxa.
holdsrs.
USFWS Reluge: Aclivities conslstlanl USFWS special usa
Federgl walers lo | Federal waters 0-10 m. with Refugs mission- | permit required 1o
10 lalhoms no cormmercial enler,

Dislinguishing characteristics:

HWHI Reserye

{1} The NWHI EQ fishing RPA exlends from G-12 miles;

{2) All lishing is prehibited within 12 miles around 5.E. Brooks Banks, end lhe 1% bank easl of FFS,

* Under the NWHI EQ, {he fishing RPAs at lhese banks will be reviewed efler five YO&rs.

Final Coral Reef Ecosystem FMP

Oclober 2001




S.E. BROOKS BANK, 1°" BANK EAST OF FF5S, ST. ROGATIEN,
1*" BANK WEST OF 5T. ROGATIEN, RAITA, PIONEER (details)

Fedaral waters

NWHI Reserve

CRE FMP

USFWS

0-10 falhoms

Limited bottomiish and
pelagic trolling by
currant parmit holders;
limited recraational
tralling lor pelagic
(RPA).

Mo fishing, insurance requirement {No-
take MPA).

No fishing
(Refuge).

13 - 50 falhoms

Limited beottomfish and
pelagic frolling by
cument permit holdars;
limited recreational
trolling for pelagic
{RFA).

Lobsler, bottornfish, precious corals,
troll/handline pelagic fishing by ather
FMF permit holders, CRE spacial permit
rneeded to larget any coral reef
ecosysiam resources, Insurance
raquirermnent (Low-use MPA).

MNo current
restrictions
bayond 10 fm.

50 Im-12 miles

Limited bottomfish and
pelagic trolling by
currant permit holders;
limited recrealional
trolling for pelagic
{RPA),

Lobsler, botiomlish, precious corals,
lrol¥handline pelagic lishing by olher
FMP permil holders, CRE spacial parmilt
needed to targsl polentially harvested
coral reef taxe (Non-MPA).

No curment
reatnctions.

12 - 50 miles

Recreational fishing,
commercial fishing by
battomfish permit
helders, and all
pelagic trollers
{Reserve).

Lobster, baomfish, precious corale,
trolifhandline pelagic fishing by other
FMP permit holders, CRE special permit
needed to target patentially harvested
corel reef lexa (Non-MPA),

Mo current
restrictions.

50 - 200 miles

Quiside of Reserve,

Labster, battomfish, precious corals,
trolthandline and longiing pelagic
fishing by other FMP permit holders,
CRE special permil needed to target
potentially harvested coral reef taxe
{Non-MPA).

No currenl
reslrictions.

Mote: Al fishing is prohibited within 12 miles eround S.E. Braoks Banks. and lhe 1% bank easl of FFS,

Final Coral Reef Ecosyslem FMP

310

QOctober 2004




LAYSAN {summary)
Authority Subareas Permitted aclivitles Special restrictions
Juradictlon
NWHI Coral Reef | Mo fishing portion of Mo fishing. Mone.
Ecosystem RPA;
FReaarve Federal walers (-50 Im.
{Federal watera . . . . e
to S0 miles around | BetomiishingArolling Limited commercial No anchonng in areas
all islands) poriian of RPA: bottomfishing by permit where mooring |6
Federal walers 50-100 holders and limiead available; no
fm. commercial and recreational discharging of any
pelagic trofiing (all subject to | material axcept
fishing ¢aps based on catch cooling watsr or
history}. engine exhausl.
Olher Reserve waters: | Limiled commercial and No increase in leval of
Faderal waters 100 fm- | racraationel fishing {all effort or take; no
50 miles. aubject to Mishing caps based | change in gear type or
an catch history). species targeted.
CRE FMP Mo-take MPA: Na fishing. Insurance
Federal walers Federal waters 0-50 fm. requirement,
lo 200 miles
Non-MFPA, Bottomnfish, precious corals, CRE spacial permil
Federal waters 50 fm- trollthandline pelagic fishing needsd to targel
20 miles. by ather FMP parmit holders potentially harvesied
ino iobstar fishing). voral reef taxa.
MNon-MPA: Lobatar*, botlemfish, precious | GRE special pemit
Federal waters 50 fm- carals, Uollfhandline pelagic needed lo target
50 miles. fishing by other FMP permil potentially harvesied
holders. coral reef laxa.
Men-MPA: Lobsler, botlomfish, precious | CRE spscial permil
Federal walers 50-200 | corals, pelagic fishing by needsd to terget
miles. olher FMP parmit holders. polentlally harvesied
coral raef taxa.
USFWS Refuge: Aciivities consistent with JSFWS special use
Federal walers Federal walers 0-10 fm. | Refuge mission- no permit required to
ta10 fathoms commercial flshing. enter.

Distinguishing characteristics:

CRE FMP

{1) no-teke MPA from 0-50 fathomas.

{2) *Crustacean FMPF prohibits lobster
fishing from 0- 20 miles.

Final Coral Reaf Ecosysiem FMP

LIGFWS

(1) assert HINWR also includes Slale

walers 0-10 fm.

311

Oetober 2001



LAYSAN (details)

Fedaral waters

NWHI Resarve

CRE FMP

USFWS

0-10 lethome

Mo fishing (RPA).

Mo fishing, insurance
requirarnent (No-take MPA).

Mg fishing {Refge).

10-50 fathoms

Mo fishing (RPA).

Mo fighing, insurance
requirernent {No-take MPA).

Ma current restrictions
beyond 10 fm,

80-100 falhoms

Limiled botlomtish
and pelagic trolling by
currenl permil
holders; limited
recrealional rolling
for pelagic (RPA).

Bollomfish, precious corals,
{ralifhandline pelagic lishing by
olher FMF permit holders, CRE
special permit needed lo target
potentially harveslad coral resf
taxa (Non-MPA).

Mo currenl restriclians.

130 fm-50 miles

Recreational fishing,
commercial fishing by
batomfish permit
helders, and all
pelagic rollers
{Reserva).

Lobetar*, batlomfish, precious
corals, trailfhendline pelagic
fishing by olher FMP permil
holders, CRE special permil
needed {o targat potentially
harvesled corel reef laxa (Mon-
MPA).

N current restrictions.

50 - 200 miles

COulside of Resarva.

Lobster, botorlish, precious
corals, lollfhandline pelagic
fishing by olher FMP parmit
heolders, CRE specisl permit
neadad to target potentially
harvested coral reef taxa (MNon-
MPA).

MNo curment reslhctions.

*Cruslacesn FMP prohibite (obster fishing from 0- 20 miles al Laysan.

Final Coral Reef Ecosyslern FMP

2

Cctober 2001




FRENCH FRIGATE SHOALS (summary}
Authority Subaraas Parmitted activities Speclal restrictions
Jurlsdiction
NWHI Coral Reaf | Enlire no fishing RPAS: Mo fishing. MNona.
Ecoaysiam Federal walers 0-100 fm. :
Raserve
{Federal walers Other Reserve Arsas: Limited commercial No anchoring in gress
lo 50 miles) Federal waters 100 fm 1o 50 | bottomfishing by pemit | where moaoring ie
miles. hiolders and [imited available; no
commercial and discharging of any
recreational pelagic matarial except
trolling (all subjectta ~ | coaling water or
fishing caps based on engine exhausl.
cateh history}.
CRE FMP No-lsks MPA: Limited comrmercial Ma increase in level of
Federal walers Federal walars 0-50 fm. and recreational fishing | efforl or take; no
to 200 miles {all sub|sct to fishing change in gear lype ar
caps based on catch species largeted.
history).
MNon-MPA: Labstar, bottomfish, CRE special permit
Federal waters 50 Im-50 precious corals, neaded {o largat
riles. trollfhandiine pelagic polanlially harvesbed
fishing by other FMP caral reaf laxa,
permit holders.
Non-MPA; Lobster, bottomfish, CRE special permit
Federal waters 50-200 precious corats, pelagic | needed to target
miles. fishing by other FMP potentially harvested
permit holders. coral reef taxa.
USFWS Refugs: Activities consistent USFWS special use
Federal waters to Federal watsrs 0-10 fm. with Refuge mission- permil required Lo
10 fathoms no commercial fishing. | enter.

Distinguishing characterislics:

CRE FMP

{1) No-take MPA from 0-50 fathoms.,

Final Coral Reef Ecosystem FMP

NWHI| Resarve

{2} Na hshing RPAs extend from 0-100 lalhoms.

October 2001




FREMCH FRIGATE SHOALS (detLails)

Federal watars NWHI Reserve CRE FMP USFWS
0-10 fathoms Mo fishing (RPA). Mg fishing, insurance Mo lishing (Refugs).
raguirement (Mo-take MPA),
10-50 fathoms Mo fishing (RPA). Mo fishing, insurance Mo cumrent resiriclions
' raguirement (No-take MPA). beyond 10 fm.
50-100 falhoms Mo lishing (RPA}. Lohsler, botlomfish, precious Mo current restriclions.

corals, trollfhandline pelagic
fishing by othar FMP parmit
holders, CRE apecial permil
neaded to larget potenlially
harvested coral reel laxa (Mon-
MPA). .

100 fm-50 miles

Recreational fishing,
commaearcial fishing by
botlomfish permi
holders, and all
pelagic rollers
{Ressrva).

Lobsler, bottornlish, precious
corals, lollthandline pelagic
fishing by olher FMP permit
holders, CRE special permit
needed lo targel potantially
narvestad coral resf taxa (Non-
MPA).

Mo cument restriclions.

50 - 200 miles

Outeida of Reserva.

Lobster, bottomfish, precious
corals, troll/handline pelagic
fhiahing by other FMP permil
holders, CRE special permil
needed b largel potenliaily
harvesied coral resf laxa {Non-
MPA).

Mo currenl restriclions.

Final Coral Reef Ecosyslem FMP

308

Oclober 2001




PEARL & HERMES REEF {surnmary)

Authoriy
Jurisdigtion

Subareas

Parmitied activities

Spacial restrictions

NWHI Coral Reaf
Ecosyetem
Reszerve

(Federal walers
lo 50 miles)

Entire no fishing RPA;
Fedsral watsrs 0-100 fm.

Mo fshing.

MNone.

Other Resaerve waters:
Federal waters 100 fm-50
miles.

Limited commercial
end recrealicnal fishing
{all subject to fishing
caps based an catch
nistory).

Ma increase in leval of
offorl or take; no
change in gear type or
species tergeled.

CRE FMP
Federal waters
to 200 miles

MNo-taks MPA:
Federsl waters 0-10 fm.

Mo fishing.

Insurance
requiremenlL.

Low-use MPA:
Federal waters 10-50 fm.

Lobster, botomfish,
precious corals,
trolhandline palagic
fishing by othar FMP
permit holders.

CRE special permil
neaded {o fargel army
coral reef ecosyslem
resources, insurance
requirement.

Non-MPA:
Fedears| waters 50 fm-50
miles.

Labsler, botlomfish,
precious corals,
froll/handling pelagic
fishing by other FMP
permit holders.

CRE special permil
neaded to EArgel
patenlially harvested
coral reel laxa,

MNon-MPA:

Federal walers 50-200 miles.

Lobster, batomifish,
precious corals, pelegic
fishing by other FMP
permit holders.

CRE special permit
needed Lo terget
polentially harvested
coral reef laxa.

USFWS
Federal walers Lo
10 lTathoms

Refuge:
Federal welers 0-10 fm,

Activities consislent
with Refuge mission-
no commercial fishing,

LSFWE special use
permit required to
enter.

Distinguishing characteristics:

NWHI| Resarve

{1) No fishing RPAs exiand from J-100 [athoms.
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PEARL & HERMES REEF (details)

corals, lrollthandline pelagic fishing
by other FMP permit hotders, CRE
special permit needed to targel
potentially harvested corel reef taxa
{Mon-MPA).

Federal walera HNWHI| Rasarve CRE FMP USFWS

0-10 falhoms Mo Mishing (RPA). Na fishing, insurance requiremenl Mo fishing [Refuge).
{No-take MPA).

10-50 falhoms Mo fishing (RPA). Lobsler. botlomfish, precious Mo currenl
corals, trollfhandling pelagic fishing | reslriclions bayond
by olher FMP psrmit holders, CRE 10 lathome.
special permit needed lo target gany
coral resf ecosystemn resources,
insurance requirgment (Low-use
MPA).

50-100 lalhoms | No [ishing (RPA}. Labster, bottomfish, precious Mo current
corals, trall'hendline pelagic Nishing | rastnctions.
by other FMP permil holders, CRE
special parmit needed lo (argel
patentially harvested ceral reef tana
, Insurance requirement (Nan-

MPA).
100 fm-50 miles | Recrealional fishing, | Lobstar, bottomfish, precious No surrent
sommercial fishing corals, troll'neandline pelagic ishing | restrictions.
by bottornfish permit | by other FMP permil holders, CRE
halders, and all special permit needed to larged
pelagic frollers potentially harvested coral resf taxa
{Reserva). _ {Non-MPA).
50 - 200 miles Outside of Reserve. | Lobsier, botlomlish, precious Mo currenl

resiriclions.
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MIDWAY (summary)

Authority Subargas Permitted activitles Spacial restrictions
Jurlsdiclion
NWHI Coral Reef | Midway Atcll NWR: Mo reslriclions. Mone.
Ecosystam approximately 22 x 32
Raserve miles around islands {not
{0-50 miles .| part of Reserve).
sround all islands) Other Reserve waters: Limited commaercigl and | No increase in level of
Faderal waters recraational fizhing (all eforl or take; no chenge
approximately 22-50 subject to fishing caps in gear type or species
miles. based on catch history). | targsted.
CRE FMF No-take MPA: Ma fishing. Insurance requirement.
0 - 200 miles 0-50 fm in northern hall of
Refuge waters.
Lowi-use MPA: Lobsler, bottomnhsh, CRE spacial permil
0-50 fm in southerm half of | precious corals, needed o targel any
Refuge waters. trollthandline pelagic coral resf ecasyslem
fiahing by olher FMP resources - will be
permit holders. lesued for recrealional
fighing lor on-island
consumpticn anly,
insurance requirement.
MNon-MPA: Lobster, bottomfigh, CRE special permil
50 fm-200 miles. precious corals, pelagic | needed b largst
fishing by olher FMP polentially harvested
permits. coral rasf taxa,
iNSUrance reguirement.
USFWS Refuge: FPelagic and lobster One |obster per
epproximately approximelely 22 x 22 recreational end cherter | personfday, sl other
22 x 22 mile miles around Midway, fishing permitied within caich and releess
square eround rafuga boundearies. untess record setting,
islands USFWS special use

permit required o enter.

Disbinguishing characleristics:
USFWS3
{1) Refuge walsrs exlend to 22 milas x 22 miles delineetad by specific lalilude/iongilude coordinates,

(2) Midway Atoll NWR nol included es part of the NWH1 CRE Reserve;
{3) Mo Stale claims to terftorial welers.
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" MIDWAY {details)

Waters NwWHI Reserve CRE FMP USFWS3
0-50 rathoms Mo restriclions. Ng fishing, insurance reguiremsnt | Pelagic and lobster
in northern hall of {No-Llaka MPA). recreational and
Refuge walters charler Nishing

{Refuge).

0-50 lathoms in
southern half of
Reluge waters

Mo restriclions.

Labsler, battomfish, precious
corals, troll/handline pelagic
ltshing by other FMP permil
holders, CRE special pemit
needed lo (argel any coral reel
acosystem resources - will be
issued for recrsational fishing for
on-island consumption anly,
insurance reguiremant [Low-use
MPA).

Palagic and lobsler
recrealional and
charer Nshing
{Reluge).

50 fm - 22 miles

Ma reslriclions.

Lobster, bollomiish, precious
corala, frallfhandline palagic
fishing by olhar FMP parmit
holders, CRE spacial permil
needed to terget potenlielly
harvesled coral reef lexa (Mon-
MPA).

Petagic and lobsler
recrealional and
charler fishing
{Refuge).

22-50 milas

Recrealional lishing,
commercial fishing by
bottomnfish pemnil
holders, and all
pelagic lrollars
(Rasarva),

Lobster, bottomfish, precicus
corals, irollifhandline pelagic
fishing by other FMP permil
holders, CRE special permil
needed to tergel polenlially
harvesled coral reef laxa {(Non-
MPA).

Oulslde of Refuge.

22 - 200 miles

Mo restrictions.

Lobster. bottomiish, precious
corals, pelagic fishing by other
FMP parmit holders, CRE special
permit heeded to target potentially
harvested coral reef taxa (Mon-
MPA).

Outside of Refuge.
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KURE {summary)}

Authority
Juriediction

Subareas

Permitted activities

Special restrictlons

NWHI Corel Reel
Ecosystem
Reserve

{Faedsral watare

to 50 miles arcund
all islands)

Enlire no fishing RPA:
Federal waters 0 - 100 fm.

Mo fishing.

None.

Olher Reserve walers:
Federal weters 100 fm-50
miles.

Limiled commercial
and recrealionsl fishing
{ell subject to fishing
caps basad on catch
histary),

Neo increase in level of
efforl or lakea; no
change in gear type ar
species targeted.

CRE FMP
Federel walars
o 200 miles

No-take MPA: No fighing. Insurance
Faderal waters (0-10 fm. requirement.
Low-use MPA; Laobsler, bottomfish, CRE special permit

Federal waters 10-50 fm.

precipus corals,
rallhandline pelagic
fishing by other FMFP
permit holders,

needed to targel any
coral resf ecosystam
resgurces, iNSurance
requiremeant,

Mon-kPA:
Federal walers 50 fm-50
miles.

Lobster, botomhsh,
precious corals,
trolihandline pelagic
fishing by other FMP
petmit holders.,

CRE special permil
needed to targel
polentially harvesled
coral reef lexa.

MNon-MPA;

Federal waters 50-200 miles.

Lobster, botomfish,
precious corals,
pelagic fishing by other
FMP permit holders.

CRE special permil
needed 10 targed
polentially harvested
coral reef Laxa.

USFWS
MNone

Mone.

Mo rastriclions.

Mo reslrictions.

State of Hawaii
0-3 miles

State Wildlife refuge:
-3 miles from shore,

Fishing with a NWHI|
Taking Permit.

Hand harvest of
Iohsters parmitted.

Distirguishing charactarislics:

Slate of Hawaii

{1) Kure Aloll Stale Wildlife refuge, 8-3 miles.
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HURE {details}

Waters

NWHI Raserve

CRE FMFP

State of HI

-3 milea

Nol part of Reserve.

Mo restrictions.

HWHI Taking Permnit
requirement.

0-10 fathoma
(outside of state
waters)

No fishing (RPA).

Mo fighing, insurence
requirement {No-lake MPA).

Mo current resiriclions.

10-50 falhoms
{outside of slale
waters)

Mo fishing [RFA).

Lobster, bottomlish, precious
carels, lrolthandline pelagic
hehing by other FMP permil
holders, CRE special pemit
needed 1o tergel any coral
resf acoeystem resources,
nsurance requirsment {Low-
usg MPA).

Mo currenl reslrictions.

&0 - 100 Im
{oulside of slate
waters}

No fighing (RPA).

Labsler, bottomfiah, pracious
corals, troll/hendline end
longline pelagic fishing by
olher FMP permit holders,
CRE special permit needed
to target potentially harvested
coral reef taxa {Non-MPA).

Ma currenl reslrictions.

100 fm-50 miles
{outside of stele
walers)

Recreational fishing,
commercial fishing by
botlomfish parmit
holders, and all pelagic
trollers (Reserva).

Lobaler, bottomfish, precious
corals, troll/handline and
langling pelagic fishing by
ather FMP permit holders, -
CRE special permlt nesded
ta target potentially harvesied
coral reef taxa {Non-MPA).

Mo cumrent reslrictions.

50 - 200 mileg

Outaide of Raserva.

Labster, botlomfish, precious
corals, pelagic fishing by
other FMP permit holders,
CRE special permit needed
to target potentiaty harvested
coral reef taxa (Non-MPA).

Mo current restriclions.
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Howiand, Baker, Jarvis and Kingman Reef (surmmary)

Kingman Resf)

Authorlty Subareas Permltted activities Special restriclions
Jurisdiction
CRE FMP No-take MPA: Mo Nishing. Insurance requirement.
2 - 200 miles 0-50 En.
Non-MPA, Lobster, bottomfish, CRE special parmit
50 Im-200 miles. precious corals, palagic neaded to targst
fishing by other FMP potentially harvesied
permit hotders. coral reef taxa.
USFWS Rafuga: Activilies consistenl with USFWS special use
a - A miles 0-3 miles Refugs mission - no permil required to entar,
{0-12 milas at 0-12 miles (Kingman}. commercial ishing,

Howland, Baker, Jarvis and Kingman Reaf (details)

Walars

CRE FMP

FWS

0-50 lathome

Lobstar, baltomiish, precigus corals, pelagic
fishing by alher FMP permit holders, CRE
special permit needed to targat any coral reef
ecosystem resources will be issued lor
recrealional fishing for on-island consumption
only, insurance reguirement {Low-use MPA).

Mo fishing (Reluge).

50 fm - 3 miles

Lobsler, bottomfish, precious corals, pelagic
fishing by other FMP permit holders, CRE
special permit needed to target potentially
harvested coral reef taxa (Non-MPA).

Mg lishing (Rafuga).

fishing by olher FMP permit halders, CRE
special permil needed to target potentially
harvested coral reef taxa (Mon-MPA).

3-12 miles Lobster, bolomfish, precious corels, pelagic Ha fishing (Kingman Reeaf
fishing by other FMP parmit holders, CRE NWR only].
special permit needed to target potentially
harvested coral reef taxa {Non-MPA).

12 - 200 miles Lobster, bottomfiah, precious corals, pelagic Oulside of Relugs.
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PALMYRA {summary}

Authorlty Subareas Permittad activities Special resirictlons
Jurisdiction
CRE FMP Low-use MPA Lobster, bollomfish, CRE special permil
0 - 200 milas 0-50 fm. precious corals, pelagic needed lo Llargfet any
fishing by othar FMP coral reef ecosystem
permit holders. resaurces - will ba issued
lor recrealionat fishing
for on-island
consumption only,
insurance requirement.
Mon-MPA! Lobeter, botlomhash, CRE special permit
50 m-200 miles. precious corals, pelagic needed to target
fishing by other FMP poteniially harvested
permlt holders. coral raaf taxa.
USFWS Aclivities consistent with USFWS spacial use
0-12 miles 0-12 miles. Refuge mission- no permil reguired lo enter.
commercial fishing.

Distinguishing characterstics:

CRE FMP Low-use MFA 0-50 fathoms, hervest of CRE species wispecial permil for recreslional lishing
for on igland consumplion only.

fishing by other FMP permit holders, CRE
spacial permit naeded lo largel any corel reef
acosystam resources will be issued for
recrestional fighing for on-island consumption
only, insurance requirement (Low-use MPA).

PALMYRA (details)
Walers CRE FMP FWS
0-50 fathoms Lobsler, botomhish, precious corals, pelagic Mo commercial fishing

{Refuge).

50 MM - 12 milas

Lobster, botiomfish, precious corals, pelagic
fishing by olner FMP permit holders, CRE
special pemit heeded to target potentially
harveslad corel reel laxa {Non-MPA).

Mo eommarcial fishing
{Rafuge}.

12 - 200 milas

Lobster, bottomfish, precious corals, pelegic
fishing by olher FMP permit holders, CRE
special permit needad to target potentially
harvested coral reefl laxa {Non-MPA).

Cutside of Refuge.
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Johnstlon and Wake Atoll (summary}
Authority Subareas Permitted aclivitles Special restrictions
Jurisdiction
CRE FMP Low-ugs MPA: Lobsler, bobomish, CRE special penmil
0 - 200 miles 0-50 fm. precious corals, palagic nesded lo targel any
fishing by alhar FMP coral reef ecosyslem
parmit holdars, resources - will be issused
for recrealional fishing
lor on-island
sonsumption only,
insurancea requirement.
Mon-MPA: Lobeler, bottormfish, CRE special permil
50 Im-200 miles. precious corals, pelagic nesded lo iargel
fishing by other FMP potentially harvesled
parmit holders. coral reel taxa.
USFWS Recreational ishing, USFYWS special use
0 -3 miles 0-3 miles. activilles congistenl with permnit required Lo enler.
Refuge mission- no
commercial fishing.

Distinguishing characlsristics:

CRE FMP Low-usa MPA 0-50 fathoms, harvest of CRE species w/special psrmit for recrealional fishing
for on island consumption only

Johnston and Wake Atoll (details)

Final Coral Recf Ecosystem FMP az1

Waters CRE FMP FWS

4-50 falhoms Labster, bottamifish, precious corais, pslagic Mo commercial fishing at
fishing by other FMP permit holders, CRE Jahnslan Alell {Refuge).
special permit needed fo targst any coral reel
ecosystem resources will be issusd for
recreational fishing for on-island consumpticn
only, insurance requirement {Low-use MPA).

50 fm - 3 miles Lobster, bottomfish, preclous corals, pelagic Mo commercial fishing al
fishing by other FMP permit holders, CRE Johnston Alall (Refuge).
special permit needed to target potentially
harvested coral reef taxa (Non-MPA).

3 - 200 miles Labsler, battomfish, precious corala, pelagic Qutside of Refuge.
Nishing by other FMP parmit holders, CRE
special permil needed Lo targel polenbizliy
harvestad corzal reaf laxa (Non-MPA).
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AMERICAN SAMOA, {summary)

American Samoa
{0-3 milzs at Rose
Atoll MWR}

around lhe seaward side of
the aloll reel; {2) The lands
and walers from Lha
Refuge boundary oul to 3
miles.

Authorlty Subareas Parmitted activities Speclal restrictions
Jurisdiction
Government of Nons. Local regulalions. None.
American Samoa
{Territorial walers
0-3 milas)
Mo-take MPA: Mo Mishing. Insurance
CRE FMP Federal walers 0-50 requirement,
Fadaral waters falhoms around Rose Atoll.
la 200 miles ] ,
Mon-MPA; Lobster, botomiish, CRE special permit
Federal watars 3-200 miles. | precious corals, pelagic | needed to target
Nshing by olher FMP potentially harvested
permil holders. coral reef taxa.
USFWS Reluge: Mo fishing. USFWS special use
Cooperaiive (1} The area inside of lhe permil required o
Agresment with extreme low-waler line snter.

Disiinguishing characleristics:

The USFWS has a cooperative agreament with the Temilory of American Samoa to manage Rose Atoll as
a National Wildlife Refuge, and the submerged lends and walers oul lo 2 milss around the refluge.
Magnuson-Slevenson Act jurisdiction begins al lhe shorgline at Rose Alell. Undsr the CRE-FMP Rose
Aloll is designaled as a no-lake MPA [rom 0-50 fathoms.
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AMERICAN SAMOA {details)
Waters GOVY'TOF CRE FMP USFWS
A SAMOA

0-3 miles {except at Local regulalions. Mo restrictions. -

Rose Atall)

3200 miles Mo restriclions., Lobster, bottomfish, precious -
corgls, pelagic fishing by other
FMF permit holders, CRE
special permit needed to target
polantially harvested coral reef
taxa {Non-MPA}.

0-50 fathoms around Mo fishing. Mo [ishing, Insurance Mo fishing

Fose Atoll requiremeant (no-take MPA). {Refugel.

50 fm-3 miles around Mo fighing. Lobetar, bottenfish, precious Mo fishing

Rase Aloll corals, pelagic fishing by other | (Refuge).
FMP permit holders, CRE
special permit needed to target
potentially harvested coral reef
taxa (Mon-MPA).
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COMMONWEALTH OF THE NORTHERN MARIANA ISLANDS {summary)
Authorlty Subareas Parmitted activities Speclal restrictions
Jurisdiction
CRE FMP Non-MPA: Ma reslrictions. Mone.
0-200 miles 0-3 miles.
Mon-MPA; Lobsler, boltomnfish, CRE special pemit
3-200 miles. pracious corals, pelagic | needed to target
fishing by other FMP potentially harvested
permit holders. coral reef taxa,

Dislinguishing characleristica:

There are no “slate” (temritorial) watars around CNMI. However, lhe CRE FMP will not imposs any
managemenl measures within 0-3 miles from shore.

COMMONWEALTH OF THE NORTHERN MARIANA ISLANDS (details)

Federal waters

CRE FMF

0-3 miles

Mo resfriclions {Nan-MPA).

3-200 miles

Lobsier, botlomfish, precious corals, pelagic fishing by
other FMP permit holders, CRE special permit needed
to target potentially harveslad coral resf taxa {Non-
MPA),
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GUAM {surnmary)

Authority Subareas Permitted activities’ Speclal restrictions
Jurediction
Government of Mone, Local regulalions. MNone.
Guam
0-3 miles
CRE FMP Mon-MPA; Lobeter, bodomfish, CRE special pamit
Fedars| watars to Federal waters 3-200 miles. | precicus corals, pelagic | needed to target
200 miles fishing by olher FMP potenlially harvested
permit holders, coral reef Laxa.
Non-MPA: Lobster, bottom fish, CRE spacial permi
Guam's Sgulherm Banks. precious ¢ewels, pelagic | needed la targel
fishing by olher FMP potentially harvesled
permit holders, corg| reef taxa , no
anchoring by vesss|(s
greater than 50" in
length.
USFWS Refuge: Recresbonal fishing. USFWS special parmil
Federal waters 1o Federal walers 0-100 fool required o enlar.
100 & at Ritidian isobeth.

Distinguishing characteristics:

There are no CRE MPAs around Guam, bul there is an anchering restriclion for the Scuthern Banks lor
vessels larger than S0 ft in length.

GUAM (details)

Fedaral Watera

GOV'T OF GUAM

CRE FMP

USFWS

0-3 miles

Local repulations.

Mo resfrictions.

None.

0-10 fethoms {af
Ritidien, outside of
Guam weters}

No restriclions.

Lobster, botlomfish, precious
corals, pelagic fishing by othar
FMP permit holders, CRE
special permit neaded to target
potentially harvested coral reel
taxa {Non-MPA}.

No commarcial
fishing {Refuge}.

10 falhoms-200 miles
{outside ol Guam
wetara)

Mo restriclions.

Lobster, bottomfish, precious
carals, pelagic fishing by other
FMP permit holders, CRE
special permit needed Lo target
pateniially harvested coral reet
taxa (Non-MPA).
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