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TECHNICAL APPENDIX

This Technical Appendix consists of Locational Criteria and OQutput Summaries
which support the findings and recommendations in the Hawaiian [slands NHational
Wildlife Refuge (HINWR) Master Plan/Environmental Impact Statement (EIS). Loca-
tional Criteria are information which describe the respurce conditions necessary
for the production or maintenance of a given output on the Refuge. Output Sum-
maries provide information concerning an output's background, potential, demand,
and the degree to which it would conflict with another output. Locational
Criteria and Output Summaries were prepared prior to developing the management
alternatives in Section VI of the HINWR Master Plan/EIS in order to fully under-
stand all of the important factors and relationships of each output considered.

Locational Criteria and Output Summaries were prepared for all outputs considered
in the planning process. For various reasons, not all of these outputs have
been incorporated as objectives in the final Master Plan/EIS. Some outputs were
dropped from further consideration due to conflict with other higher priority
outputs. Others were dismissed due to Tow demand or a Tack of resources to sup-
port the output. Additionally, certain outputs have been grouped together in
the Master Plan/EIS (because of similar resource needs, demands, and potential)
in order to reduce repetition and streamline the planning process. Other out-
puts have been renamed to better reflect their true meaning. The following
chart provides a cross-reference between outputs as originally described in the
Locational Criteria or Output Summaries and the final Tisting in the Refuge
Output List (Master Plan/EIS, page 5.2) and the objective statements (Master
Plan/EIS, pages 5.7-5.9).

Qutput Reference

Qutput Reference in in Refuge Output

Locational Criteria List and Objectives

and OQutput Summaries Statements

Hawaiian Monk Seal = Monk Seal

Laysan Duck = Laysan Duck

Laysan Finch, Nihoa Finch, Endemic Finches

Nihoa Millerbird = and Millerbird

Sea Turtle = Sea Turtle

sensitive Species = Sensitive Species
(Sooty Storm Petrel)

Cultural Resource Protection = Cultural Resource
Protection

Wilderness = Wilderness

Research Natural Area = Research Natural Area

Other Protective Status

1]

Other Protective Status



State of Hawaii Land Uses

Black Footed Albatross, Laysan
Albatross, Bonin Petrel, Bulwer's
Petrel, Wedge-Tailed Shearwater,
Christmas Shearwater, Red-Tailed
Tropichird, Masked Booby., Brown
Booby, Red-Footed Booby, Great
Frigatebird, Gray Backed Tern,
Sooty Tern, Brown Noddy, Black
Noddy, Blue-Gray Noddy, White

Tern
Other Migratory Birds

Mative Terrestrial Plants
and Invertebrates

Marine Reef Species
Ecological Monitoring
Studies and Publications
Cooperative Programs
Species Transplantation
Environmental Education
Interpretation

Mature Tours

Wildlife/Wildlands
Observation

Photography/Journalism/Art

Other Recreation

Ahi Fishing, Aku Fishing,

Albacore Fishing, Baitfishing,
Bottomfishing, Trap Fishing,

Recreational Fishing, Con-
sumptive Recreation, Other

Commercial Consumptive Uses,
Aquarium Specimen Collecting,

Other Consumptive Uses

Other Protective Status

Marine Birds

Other Migratory Birds

Terrestrial Endemic
and Native Species

Marine Reef Species
Research Studies
Research Studies
Research Studies

Not Included
Environmental Education
Interpretation

Interpretation

Interpretation
Photography/Journalism/Art

Other Compatible
Public and Economic Uses

Mot included within
the Refuge. Support
for Commercial Fishing
Off-Refuge included

in Objective for
"Other Compatible
Public and Economic
Uses".
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OUTPUT: HAWAIIAN MONK SEAL PRODUCTION/MAINTENAMNCE

DESCRIPTION: Production and maintenance of monk seals {Monachus
schauindslandi) requires adequate haul-out areas for pupping, nursing and
resting, food, minimized exposure to disease and predators, and fresedom from
harassment by people, boats, fishing nets, etc.

ECOLOGICAL RELATIONSHIPS: The Hawaiian monk seal is found throughout the
Northwestern Hawaiian [slands and rarely around the main Hawaiian Islands
or other Pacific atolls. Major congregation areas are Pearl and Harmes
Reef, Lisianski Islands, Laysan [sland, French Frigate Shoals, Necker Island
and Nihoa Island within the Refuge and Kure Atoll and Midway Islands at the
north end of the NWHI,

Haul-out areas for pupping, nursing, and resting are primarily sandy
beaches, but hard substrate bench areas and exposed reef are used as well
(GiTmartin 1983). Vegetation behind beaches is sometimes used for shelter
from wind and rain. Protected shallow water adjacent to the haul-gut areas
is important for the young animals. The nearshore areas, inside the reef
are extensively used by weaned pups learning to feed (Johnson and Johnsan
1978). During the breeding season, adults commonly feed in the nearshore
areas, most often in waters less than 20 fathoms (Delong et.al. in press).

Foods include spiny lobster, octopi, eels, and various reef fishes. Foods
are located in coral communities, over extensive offshore banks surrounding
the islands and on the precipitous bank slopes. Monk seals will use
suitable feeding areas around the NWHI even without emergent lands nearby
for hauling out.

Population counts have been made almost every year throughout the NWHL since
the late 1950s. Counts indicate declines on all atoells except French
Frigate Shoals (Gilmartin 1983). Counts over the Tast 7 years have averaged
more than 500 animals, about half of what was counted in the late 50's
(6Gitmartin 1983). The proportion of the total population included in the
count 15 unknown. Population estimating techniques used by Johnson and
Johnson (1981) for Laysan Island suggest the Laysan population was about
three times the daily beach count.

Various human activities are the major factors limiting monk seal
production. Extended human activity on beaches causes monk seals to abandon
haul-out areas. The seals are also vulnerable to entanglement 1n various
fishing gear, especially nets. Monk seals are subject to ciguatera
poisoning although the extent of mortality is not known. Predation by
sharks i1s also a mortality factor of unknown proportions.

Extensive changes in population structure have been noted since monk seal
monitoring began. Skewed age and sex ratios and mortality of juveniles and
subadults are major current problems. Attacks by adult males aon weaned
pups and adult females are an additional problem possibly resulting from the
current anomalous population structure.



OQUTPUT:  HAWATTAM MOKE SEAL PRODUCT [ON/MAINTEMANCE

LOCATIONAL  [MPORTANT
FACTORS FACTOR OPT [Mum ACCEPTABLE
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OUTPUT: LAYSAN DUCK PRODUCTION/MAINTENANCE

DESCRIPTION: Production and maintenance of Laysan ducks (Anas laysanenis)
requires nesting substrate, food and lack of contact with exotic organisms
including disease, and human disturbance.

ECOLOGICAL RELATIONSHIPS: Laysan ducks are endemic, permanent residents of
Laysan Island. These ducks are terrestrial but will fly short distances
when disturbed (Ely and Clapp 1973), During crepuscular and nocturnal
hours, Laysan ducks appear to be active in the lagoon, in low vegetation
zones around the lagoon and in other patches of vegetation (Sincock and
Kridler 1977, FWS 1983). During daylight, particularly in warm weather,
they seek cover and rest in dense stands of Pluchea sp., Ipomoea sp., and
Sicyos sp., where they tend to remain until early evening. %hair nest is a
shallow depression on the ground concealed in vegetation, usually
Eragrostis, Cyperus sp., Chenopodium or Scaevola sp. (Ely and Clapp 1973).

Laysan ducks are primarily insectivorous. They frequently feed on brine
flies (Neoscatella sexmaculata) along the damp edge of the lagoon, and

brine shrimp [Arfemia sp] in the lagoon during nocturnal hours, Other
invertebrates Tncluding larval and pupae flies of moths, beetles,
crustaceans and other littoral forms around the lagoon and small potholes
are also known to be taken by these birds.

The Laysan duck population was reduced to less than 20 birds during the
early part of this century when vegetation on the isjand was destroyed by
introduced rabbits. Since the island recovered, the Laysan duck population
has increased substantfally, Census data between 1957 to 1980 vary between
25 and 688. The carrying capacity of the island for Laysan ducks is

ei;1mated to be 500 to 600 based on population present in 1979-80 {FWS
1982).

A number of factors may potentially affect the Laysan Duck, although ‘at
present the population appears secure. The major threats involve the
stability of the habitat. Action was taken in the fall of 1984 to

stabilize a substrate of windblown sand in a devegetated area on the

windward side of the lagoon at Laysan Island. Aerfal photographs had

revealed a decrease in the surface area of the lagoon due to the sandfill,

The dynamics and natural succession of the lagoon system and the sur-

rounding patches of vegetation are not thoroughly understood. Abrupt or

widespread changes in these areas could have detrimental affects on Laysan

ducks. Exotic organisms are the main threat to the stability of these

systems. Past effects of exotics may still be influencing these systems

(e.g. soil blowing into lagoon). Exotic arganisms such as rats or diseases

can directly threaten the duck. Human disturbance can effect this fragile

system directly and indirectly.

|



OUTPUT: LAYSAN DUCK PRODUCTTON MATMTENANCE

LOCKAT TOMAL IMPORTANT

FACTORS FACTOR QPTIHUM ACCEPTABLE MINIMM
Mest habitat 1 Partially open stands of Sane Same
vegetation [e.g. Cuperus sp.,
Che dium sp. ,g:um}ca
EE!:E provide some 3 r
Food 1 Brime flies (e.g.Mecscatella  Same Sane

sexmaculata), brine shrimp
riemia s3p.}; larvae amd

pupae of various moths, Flfes, .

beetles; small aguatic crust-

acEans.
Introdeced 1 Prevant the introduction of Same Same
apecies exotic plants, invertsbrates
amd vertebrates to Laysan
Island
Human=related Ma disturbance Infrequent Infreguent
disturbance human dis- human dis-
turbance at  turbance at
[certain) lcloser)
distance distance



OUTPUT: LAYSAN FINCH PRODUCTION/MAINTENANCE

DESCRIPTION: Laysan finch (Telospiza cantans) production and maintenance
requires nesting substrate, food and lack of human disturbance and contact
with exotic organisms including disease.

ECOLOGICAL RELATIONSHIP: Laysan finches historically were endemic to Laysan
Island, although additional populations have been established on several
islands on Pearl and Hermes Reef. Laysan finches are found in almost all
plant associfations on the 400 hectare island, although they appear to favor
the Eragrostis sp. (bunch grass) association. Clumps of the Eragrostis sp.
are the primary nesting substrates for this bird.

Laysan finches are omnivorous. They appear to use almost any kind of food
available including leaves, flowers and seeds of many types of plants, various
invertebrates, eggs of seabirds and carrion (seabirds) (S5incock and Kridler
1977, Ely and Clapp 1973). They have been observed probing at the base of
Eragrostis clumps, presumably for water. Apparently they require fresh water,
they have also been observed drinking from the hypersaline lagoon {Sincock and
Kridler 1977).

Population estimates from censuses conducted over the last 15 years average at
about 10,000 birds on Laysan Island, although in some years population
estimates have ranged from less than 7,000 to over 20,000 birds (FWS 1983),
the average carrying capacity for the island is approximately 10,000 birds.

A population of about 500 birds has been established on Southeast Island of
Pearl and Hermes Reef. Birds have apparently spread to nearby islands: MNorth,
Grass, and Seal-Kittery Islands. These islands contain small populations of
up to 50 birds or more.

The Laysan finch populations appear to be maintaining themselves in an
essentially pristine environment, free of any significant influences of
people. The major threats to the present conditions include the potential of
harmful exotic organisms becoming established on Nihoa, avian disease being
introduced into the finch population, human disturbance of various kinds, and
major natural disasters such as tsunamis.



QUTPUT: LAYSAM FINCH PRODUCTION/MAINTEMANCE

LOCATTOMAL
FACTORS

Mest habitat

Food
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organisms

Human=
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disturbance

OPTTMUM

Clumps of Eragrostis sp.
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Parts of natiwve plants
[seeds, flower heads,

ete.} native invertebrates,
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carrion
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of exotie plants,
invertebrates, or
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island and Pearl Hermes
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Ko disturbance
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QUTPUT: NIHOA FINCH PRODUCTION/MAINTENANCE

DESCRIPTION: Nihoa finch (Telospiza ultima) production and maintenance
requires nesting substrate food, and lack of contact with exotic organisms
including disease and human disturbance.

ECOLOGICAL RELATIONSHIP: Nihoa Finches are endemic to Nihoa Island and accupy
virtually the entire 62 hectare island including the valleys, slopes and rocky
outcroppings. They appear to prefer the open areas covered by stands of Tow
shrubs dominated by S5ida fallax, or Chenopodium oahuense and Solanum nelsoni
(Conant 1983), This vegetation type covers much of the sides and floors of
the valleys. 35mall holes in rocky outcroppings are apparently the preferred
nesting sites,

Nihoa finches are omnivorous, eating a wide variety of plant material (seeds,
flower heads, ect.), invertebrates, and sometimes bird eggs. These birds also
tend to congregate at the few seeps or pools of water on the island (Clapp
et.al. 1977), Apparently they reguire a source of fresh watar.

The popultion appears to fluctuate between 1,000 and 5,000 birds, basad on
census data over the last 20 years (FWS 1983), Despite any population
fluctuations, Nihoa finches appear to be maintaining their population in what
is essentially a pristine environment. The major threats to the present
conditions include the potential of harmful exotic organisms becoming
established on Nihoa, avian disease being introduced, harmful exotic organisms
becoming established on Nihoa, human disturbance of various kinds, and major
natural disasters such as tsumamis.

LOCATTOMAL [MPORTANT
FACTORS FACTOR OFTIMUMN ACCEPTRBLE HINIMUM

Mest habitat X Stands of native Same Same
lTow shrubs 1n valleys
3ida, Chenopodium,
alanum, \litﬁ rocky |

outcrappings

Food 1 Parts of pative plants Same Same
(e.q. seeds, Flower heads
etc. ), various matiwve
invertebratas, some
seabird egos

Exgtic X Prevent introduction of Same Same
organisns exotic plants, iavertebraces,

aor wertebrates to Nihoa

Island



OUTPUT: NIHOA MILLERBIRD PRODUCTION/MAINTENANCE

DESCRIPTION: Mihoa millerbird (Acrocephalus familaris kingi) production and
maintenance requires nesting substrate, food and lack of contact with exotic
organisms including disease and human disturbance.

ECOLOGICAL RELATIONSHIP: Mihoa millerbirds are endemic to and generally
distributed throughout the 62 hectare Nihoa Island. They are found primarily
in the dense shrubs of Sida fallax and Chenopodium oahuense where they tend to
forage and place their nests [Clapp et al. 1977, Sincock and Kridler 1977).
This preferred habitat occupies about 40 hectares.

Densities are relatively low for this species. The population appears to vary
between 200 and 600 birds. Millerbirds are apparently quite sedentary,
occupying territories between 0.2 and 0.4 hectares (Conant 1983). Movements
and territory size are probably related to distributfon and abundance of
vegetation and terrestrial arthropods (their primary food source) which
result in low densities,

Populations appear to remain around the carrying capacity of the habitat on
Nihoa Island. The island remains in a relatively pristine condition with no
perceptible effects of people evident on the Millerbird population. The major
threats to the present conditions on Nihoa Island include the potential of
harmful exotic organisms becomming established, the introduction of avian
disease and major natural disasters such as fire.

LOCAT [OMAL IMPORTANT

FACTORS FACTOR OFT MM ACCEPTABLE MINIMUM
Mest habitat ] Mative shrubs,[S5ida Same Sams
Chanapodiumin ]
stands
Food ] [nvertebrate fauna, Same Same

primarily arthropods

Exotic
organisms X Prevent introduction Sams Sane
af exetic plants,
invertebrats or
vartebrates to Mihoa
island
Human=-relatad Mo disturbance Infrequent Infrequent
disturbance himan dis- human dis-
turbance at turbance at
icertain 300 feet
distance)
500 feet



OUTPUT: SEA TURTLE PRODUCTION/MAINTENANCE

DESCRIPTION: Production and maintemance of the Hawaiian population of green
sea turtles (Chelonia mydas), requires adequate nesting sites, food, a certain
level of protection from natural predators, and freedom from exotic predators.

ECOLOGICAL RELATIONSHIPS: The Hawaiian population of the green sea turtle was
historically distributed throughout the 2,450km long Hawaiian Archipelago.
The current distribution of adults 1s a function primarily of the availability
of acceptable breeding, feeding, and nesting habitat (Balazs 1980). Feeding
and nesting areas are located in coastal waters of both the main islands and
the NWHI. Feeding "pastures" used by adults are usually less than 10m deep,
and frequently not more than 3m deep (Balazs 1980). Resting sites are usually
nearby feeding areas, normally at less than 20 meters. Suitable sites include
coral recesses, undersides of ledges, sand bottom areas, or other sites
relatively free from strong currents and disturbances from predators and
people (Balazs 1980). Surface basking 1n the water and on the shoreline is
also done.

The only appreciable amount of nesting sti11 known to occur is at French
Frigate Shoals, on several islands most notably East and Whale-Skate.
Successful nesting requires a sloping beach platform and moist but well
?rained, friable sand substrate which can easily be excavated by the female
FWS 1980).

Green sea turtles of all age classes feed on a variety of algae species.
Adults appear to feed mostly nearshore on a small number of algae species.
They graze off calcarious reef structures, rocks, or they take floating
material (Balazs 1980). Juvenile and subadults are known to also feed on
various invertebrates. Younger turtles (<35cm) Tiving in pelagic waters
presumably feed on various invertebrate forms, although data are lacking
(Balazs 1980).

In the NWHI, resident aggregations of adults are known to occur at Necker
Island, French Frigate Shoals, Lisianski Island, Pear] and Hermes Reef, and to
a lesser extent, Laysan, Midway, and Kure Atall. An average of about 200
females nest annually at French Frigate Shoals and less than 20 at Laysan,
Lisianski Islands and Pearl and Hermes Reef (Balazs 1980). The number of
females nesting annually since 1973 has fluctuated substantially. Total
population size im unknown.

The major 1imiting factor is predation. Adult turtles are vulnerable to
predation by tiger sharks, which can reach apparently significant levels in
certain areas such as the NWHI. Hatchlings are vulnerable to ghost crabs and
to a lesser extent, various carnivorous fishes. I[1legal and accidental taking
by people and human disturbance of turtles while on land are an additional
concern.

Four other species of marine turtles are known to occur in Hawaii. The
hawksbill (Eretmochelys imbricata) and the Leatherback (Dermochelys coriaces)
are currently Tisted as endangered species. The hawksbill has been recorded
nesting in small numbers in the southern end of the Archipelago. Leatherbacks
are seen regularly in the pelagic zone surrounding Hawaii, yet are not known
to nest in Hawaii. Both the loggerhead (Caretta caretta)and the olive ridley
turtie(lepidonchelys olivaces) occur only as rare vagrants.

10



QUTPUT: 3EA TURTLE PRODUCT IOH/MAINTENANCE
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QUTPUT: WILDERNESS AREAS

DESCRIPTION: The 1964 Wilderness Act (16 U.5.C. Sec. 1131-1136) defines
"Wilderness" and provides for its designation and use. A Wilderness is
recognized as an area of the earth and its community of 1ife that is
untrammeled by humans, where people themselves are visitors who do not remain.
It 15 an area of land retaining its primeval character and influence, without
permanent improvements or human habitation, and which is protected and managed
so as to preserve its natural conditions. Furthermore, wilderness: 1)
generally appears to have been affected primarily by the forces of nature with
unnoticable human imprint; 2) has outstanding opportunities for solitude or
primative recreation; 3) has at least 5000 acres or is of sufficient size as
to make practicable its preservation in unimpaired condition; and 4) may alse
contain ecological, geological, or other features of sclentific, educational
scenic or historical value. The HINWR was proposed as a Wilderness Area by
the FWS in 1967.

ECOLOGICAL RELATIOMSHIPS: To preserve the Wilderness quality of units within
the Mational Wildlife Refuge System it is necessary to manage so0 as to
maintain the Wilderness character of the bfological and physical features of
the area; to manage the resource so as to maintain the wilderness quality for
future benefit and enjoyment; to provide opportunities for research, solitude
and permitted recreational uses; to retain the area in the same condition as
in its pre-wilderness designation; and to insure that human works remain
substantially unnoticeable.

BASIC ASSUMPTIONS: Although not yet designated Wilderness, the FWS currently
manages the refuge as such. Wilderness areas may be closed to specific uses
if they are determined to be incompatible with refuge objectives. The use of
motorized equipment is prohibited except in emergency search and rescue
missions, where essential to the refuge objectives, and when boat and aircraft
use 15 an established practice prior to wilderness designation. All wehicle
use must meet 'minimum tool' criteria. The use of aircraft is permitted over
Wilderness Areas.

Source: Refuge Manual
Tern Island Study
Committee on Merchant Marine and Fisheries. 1967, A Compilation of
Federal Laws Relating to Conservation and Development of Qur
Nation's Fish and Wildlife Resources, Environmental Quality, and
Oceanography. Serial No. 95-B, U.5. Government Printing Office,
Washington, D.C.

12



OUTPUT: WILDERMESS AREAS
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QUTPUT: RESEARCH NATURAL AREA

DESCRIPTION: Research Matural Areas (RNAs) are part of a national network of
reserved areas under various ownerships. RNAs are intended to present the
full array of North American ecosystems, biological communities, habitats,
and phenomena, geological and hydrological formation and conditions. They are
areas where natural processes are allowed to predominate without human
intervention. However, under certain circumstances, deliberate manipulation
is used to maintain unique features that the RNA was established to protect.
(Refuge Manual)

Public Use Matural Areas (PUNAs) are designed to assure the preservation of a
variety of significant natural areas for public use which, whan considered
together, illustrate the diversity of natural environments and preserve those
environments that are essentially unaltered by humans for future use.

The key distinction between RNAs and PUNAs is that the Tatter allows public
access for recreation compatible with maintenance of resource integrity.

ECOLOGICAL RELATIONSHIPS: HINWR was designated a RNA in 1967 because of
important populations of seabirds and seals and other attributes including: a
significant ecological community illustrating characteristics of a coral atoll
in sub-tropical waters; biota of relative stability maintaining itself under
prevailing natural conditions; an ecological community significantly
fllustratingthe process towarda climax community; habitat supporting
vanishing, rare and restricted species; relic flora and fauna persisting from
an earlier period, and seasonal haven for concentrations of mative animals.

BASIC ASSUMPTIONS: Activities limited to colleges and other scientific
agencies for research, observation, monitoring and educational activities.
Minimal disruptive procedures may be permitted provided activities do not
impair or threaten the area. MNon-research education will be permitted when it
does not conflict with research use. MNo permanent physical improvements are
permitted in RNAs. Management practices are used only when necessary (e.q.
feral animal control). Use of RNAs will be governed by management plan
compatible with refuge objectives detailing protection, management and

practices. Disestablishment procedures are initiated if an area is no longer
useful for its established purposes.

LOCATIOMAL THPORTANT
FACTORS FACTOR OFT I HLM ACCEPTABLE MINIMUN
Wildlife ] Areas with excellent  Arsas with good Argas with Tair
wildlife viewing wildlife wiewing wiewing
possibilities with-  wiout disturbance wiout disturbance
out disturbance
Matural Diversity X 10 or mare micro- 7 ar more wicro- 5 pr more micro=
mabitats available habitats available habitats available
for study
$ite Condition K Free from evidence of Relatively free from  Same
human manipulation human manipulation
Endangered species Threatened species Sensitive species
population presant population present population present
Accesst Avallable to sclentist Avaflable to scientist Same
W/ charter plane w! charter plane,
and boat FWS boat

14



OUTPUT: OTHER PROTECTIVE STATUS

Critical Habitat for the Hawaiian Monk Seal

The FWS will support critical habitat designation by the National Marine
Fisheries Service. This protection will overlay existing protection offered
by the Research Natural Area and by the current boundaries of the HINWR.
However, critical habitat will offer more inclusive protectfon to the waters
surrounding Lisianski, Necker and Nihoa Islands, and will standardize the
protection zone around all the islands of the Morthwestern Hawaiian Islands
{NWHI).

Marine Sanctuary Proposal

The intent of this proposal is to unify fragmented jurisdictional management
to present an ecologically comprehensive perspective while allowing multiple
use to be granted by permit. The boundaries include all lands and waters
enclosed by the 12 mile radius drawn around all NWHIs. The sancturary is
designed to preserve coastal areas and fisherfes, provide requlations for
planning and management, provide protection where gaps exist in laws, and
ensure balance in multiple use. This proposed sanctuary would be managed by
NOAA as a unit in a series of existing Marine Sanctuariesin the U.5.

Both Critical Habitat and Marine Sanctuary proposals would enhance protection
of unique wildlife resources of the NWHI not currently and/or comprehensively
protected e.g. monk seal feeding areas and tuna schools. Both proposals would

be enforced by NOAA. Both are overlain to some degree by existing protective
status,

World Heritage Site

The Infernafinna1 Convention concerning the Protection of the World Cultural
and Natural Heritage (UNESCO 1972) provides for the designation of areas of
"outstanding universal value" as World Heritage Sites. These exceptional
areas must be recommended by the signatory nation responsible for the site for
declaration by the International World Heritage Committee. The sites will
undoubtedly include many previously designated protected areas.

The primary objective is to protect the natural features for which the area
was considered to be of world heritage quality. Also important is to provide
publications of information for worldwide public enlightenment as well as to
provide for research and environmental monitoring,

Management of these sites will stress the maintenance of the heritage values,
the continuation of legal protection, and will promote each site as to 1ts
significance to each country, its people and the world.

A1l sites will have to have strict legal protection and will be owned by
government or & non-profit corporation or trust for the long term. While
recreation and on-site interpretation will generally be developed, some sites

may be of such significance that public use will either be strictly controlled
or prohibited.
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Boundary Review

Teek to resolye conflicts with the State of Hawaii concerning the extent of
the Refuge boundaries. Seek to expand boundaries to the edge of the reef on
islands not currently protected e.g., Lisianski. Seek to hold boundaries on
Maro Reef, Laysan, French Frigate Shoals, Pearl and Hermes Reef. 3Seek to
expand boundaries at Necker and Nihoa to a specific fathom 1ine. This will
offer a more inclusive area of aguatic habitat, and will enhance and
standardize jurisdictional management.

Midway Overlay

Seek and include islands at Midway as areas under the protective agencies of
the FWS. Coordinate with U.S. Mavy to manage islands consistent with the FWS
objectives concerning migratory birds, endangered species and predator control
and contingency plans.

National Landmark/Historic Sites
Seek to include Wihoa and Necker as archeological sites suitable for Historic
Site recognition. Review status and history of other islands in the NWHI as

potentfal Histeric site. Seek National Landmark status of appropriate
islands.

Source: Marine Sanctuary Proposal, C. Harrison 1983
Recovery Plan for the Hawaiian Monk Seal, W. Gilmartin 1983

LOCATIORAL THPDATANT

FACTORS FACTOR OPT IHUM ACCEPTABLE MIHITHLM
3ite Location X A1l Hawaiian waters HWHI waters HINWR waters
Access X fccess with special Apcess with permit Same

usa permit

First 1ine is Critical Habitat for sesls
Second line is Marine Sanctuary Propasal

Ste Location X Boundary out to 20 f. Boundary out to 3 m.. Boundary out to 10 f.
Boundary out to 12 mi. Boundary out to T i, Boundary out to 3 mi.
Agcess X Area closed wiout Aras closed w/out Sane
permit permit
Area opem to public use Same Same
with parmission
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OUTPUT: BLACK-FOOTED ALBATROSS PRODUCTION/MAINTEMANCE

DESCRIPTION: Black-footed albatross (Diomedia nigri es5) production and

maintenance requires substrate, food and freedom from ntroduced diseases,
predators and human disturbance,

ECOLOGICAL RELATIONSHIPS: Black-footed albatross use all NWHI except Gardner
Pinnacles from October through June or July. They are colonial ground
nesters, preferring open areas, and will feed offshore. This species is
particularly vulnerable to food shortages during its breeding season. One of
the predominant causes of natural mortality in chicks is starvation, which
occurs when parent birds are unable to secure enough food to keep growing
young alive, This species migrates away from the NWHI after breeding.

The occurrence of avian pox and possible lead poisoning on Midway Islands,
predation by rats (Kepler 1967) on Midway Islands and Kure Atoll, and control
programs on islands where people and birds coexist (especially Midway) are all
causes of reduced breeding or mortality in black-footed albatross.

In the NWHI, black-footed albatross populations have largely recovered from
the depredations of feather hunters and the results of devegetation. With
introductions of soil and exotic vegetation on Sand Island, Midway, numbers of
breeding birds have increased there, Population numbers during the past

several years appear to have been fairly constant, or perhaps increasing
slightly.

Potentially conflicting outputs are those which incTude activities resulting
in disturbance or habitat alteration of breeding islands and competing
activities which decrease the availability of food for birds, especially
during the reproductive season.

17



QUTPUT: BLACK-FOOTED ALBATROSS PRODUCT ION/MAINTERANCE

LOCAT 1ONAL
FACTORS

Mesting

Substrate

Digeata

Predators

Isoplation

Food

IMPORTANT

FACTOR
X

OPTTMUM

Large, open sand
beaches above storm
tide 1ine. Exotic
vegetation lacking.

Avian pox absent.

Rats absent.

People absent from
colonies during
braeding Season.

By parcent volume in
diet:

Exncoetidan 44,2
Ommastrephidee 29.2
Fish 5.4
Crustacea 4.3
Other squid 2.0

18

ACCEPTABLE HINTHUM
High, sandy ridges; Flar, rocky strata
open, sandy areas with little wegeta=-

runnfng inland from tion.
the beach betwesn
vegetation, especially

Scaevola and Eragrostis

EIDEIE vegetation la Ad.

Pax incidence Pox incidenca de-

decreasad. creased Trom
present levels

Rats abzent. Where they now ooour,
rats decreased.

S1ight human impact Light human impact.
during bresding season.

Same Same



OUTPUT: LAYSAN ALBATROSS PRODUCT ION/MAINTENANCE

DESCRIPTION: Laysan albatross (Diomedia immutabilis) production and
maintenance requires nesting nesting substrate, food and freedom from
introduced diseases, predators and human disturbance.

ECOLOGICAL RELATIONSHIPS: Laysan albatross breed on all NWHI, generally from
October through July. They are ground nesters and tend to select nest sites
closer to vegetation than the black-footed albatross (Fisher 1972),
Individual pairs return with the same mate to the same nest site annually.

This species feeds offshore during the breeding season and 15 vulnerable to
food shortages during this time. Most natural chick mortality can probably be
attributed to starvation although shark predation occurs to an unknown extent.

Additional causes of mortality include rats (Kepler 1967), avian pox and
possible lead poisoning on Midway Islands, and control programs in breeding
colonies by humans.

Feather hunting in the late 19th and early 20th centuries resulted in the loss
of several important Laysan albatross colonies worldwide. In the NWHI, the
decline of this species was exacerbated by the devegetation of Laysan and
Lisianski Islands earlier this century; but the population apparently
recovered throughout the refuge and may be increasing on several islands, most
notably Midway Islands. This is due to the introduction of exotic flora and
soil on Sand Island which created additional nesting habitat.

Potentially conflicting outputs are those which include activities resulting
in disturbance or habitat alteration of breeding islands and competing
activities which decrease the availability of food for birds, especially
during the reproductive season.
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QUTPUT: LAYSAN ALBATROSS PRODUCTION/MAINTERANCE

LOCAT [ONAL
FACTURS

Mesting

Hsease

Predators

Isalation

Food

[MPORTANT

FACTOR

OPTIMUM

Flat, interior plains
close to vegetation
and protected from
blowing sand and high
water. Exotic plants
absant .

Mo avian pox.

Rats absent.

Ko human disturbance.

By percent volume in diet:

Ommastrephidas and

other squids 64 B
crustacad B.6
Velellidae 4.0
Expcoetidae ova 3.6
Halidas 2.8
Fizh 2.4
Jamthinidae ova 1.8

20

ACCEPTABLE

Interior areas coveraed

by urus and
Tribulus. Baach
PR TRELErs .
Same

Rats absenmt.
Same

Same

MIMIMUM

Rocky areas with
little wvegatation;
slopes;: open beaches
or dense vegetation.

Pox comtrolled.

Decreased populations
where they presently
[=[=l i TH

3light human distur-
bance.

Same



QUTPUT: BONIN PETREL PRODUCTION/MAINTEMANCE

DESCRIPTION: Bonin petrel, (Pterodroma hypoleuca) production and maintenance
requires nesting substrate, food, freedom from excessive competition and
predation and isolation from human presence.

ECOLOGICAL RELATIONSHIPS: Bonin petrels are present on all NWHI except Nihoa,
Necker and Gardner Pinnacles. They nest in burrows, breeding from January
or February through June or July. However, birds have been recarded during
all months. Bonins probably feed pelagically, occasionally in association
Hitflﬁth&f species. The non-breeding distribution of this species 1s not
well=known.

The two principal causes of mortality of Bonin petrels in the NWHI are rat
predation and shearwater attack. Rat predation has been documented at Kure
Atoll and Miday Islands. Both Rattus rattus and R. exulans are involved.
Studies by Woodward (1972) and Grant et al. (1981) Have documented that rat
predation, in the absence of effective contral programs, can virtually
eliminate successful fledging of young birds and could eventually lead to
local extirpation. The significance of chick mortality by wedge-tailed
shearwaters to the NWHI breeding population of Bonin petrels is uncertain, but
it is clear that impact on localized colonies can be seyvere, Late nesting
petrels are particulary vulnerable, as chicks are less able to defend
themselves against shearwaters. Petrel mortality may result from direct
attach or as a result of starvation caused by separation from parents when
young are evicted from burrows. [n addition, on Laysan Island, the Laysan
finch preys on eggs of this species.

Burrows are also often destroyed inadvertently by persons walking through
nesting colonies. Even prior to egg laying, such destruction of habitat may
cause prospective nesting birds to abandon the area and not nest during the
season in which disturbance occurs.

Although it appears that populations on Refuge islands are stable, population
trends are hard to document due to the nesting habits and pattern of nocturnal
activity in Bonin petrets. However, a drastic population decline has oceured
on Midway Island due to black rat predation (Grant et al. 1981).

Potentially conflicting outputs are those which include activities resulting
in disturbance or habitat alteration of breeding islands and competing
activities which decrease the availability of food for birds, especially
during the reproductive season.
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QUTPUT: BOMIN PETREL PRODUCT [ON/HAINTENRANCE

LOCAT [ORAL
FACTORS

Mesting
Substrate

Predation

Competition

Food

IMPORTANT
FACTOR

OPTIMUA

Sandy s50i1 owerlain by

Eragrostis amd
shrub

vagatation.

Ro human presence in
colonies during bresding
SEAS0A .

Hedge-tailed shear-
waters absent.

By percent volume in diet:

Myctophidae 24,3
Ommastrephidas 17.4
Sternoptychidas 11,5
Crustaced 6.8
Mullidae 4.2
Gonostomatidas 2.8
Othar squid 3.6
Fish 2l
Synodontidas 2.3
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ACCEPTABLE
Sandy soll covered

with grass,Eragrostis

and lpomoga or
Scasvola.

Winimal disturbance

during bresding.

Wedpe-tailed shear-
waters present fin
lew numbers.

Same

HINIMU™

On surface under dense
vegqetation.

Same

Wedge-cailed shear=
waters present in
moderate numbers.

Same



OUTPUT: BULWER'S PETREL PRODUCTION/MAINTENANCE

DESCRIPTION: Nest habitat, food isolation and freedom from predators are
required for the production and maintenance of Bulwer's petrels. (Bulweria
bulwerii)

ECOLOGICAL RELATIONSHIPS: Bulwer's petrels breed on all NWHI except Midway
and Kure Atoll. They are ground nesters, using the islands from late March to
October. At these times they feed within 80 km of their colonies (King 1970).
This species s not particularly reliant on predatory fishes to drive prey to
the surface. Winter feeding and dispersal patterns are unknown.

Natural egg predators include Nihoa and Laysan finches and crabs (Grapsus
5p.). Crabs may also consume small chicks, but the extent of this Toss Ts
uncertain. Egg predation is exacerbated by human disturbance that causes
incubating adults to temporarily abandon their egg9s. On rat infested islands,
rat predation of Bulwer's petrels can be savere. In the NWHI, Midway Islands
and Kure Atoll are the only i1slands with rats; no Bulwar's petrel colonies
exist on these islands.

There are insufficient data from any of the Hawaiian Island nesting colonies
to document population trends, with the exception of Midway Islands, where
Bulwer's petrels were once "abundant® {Munroe 1944) and no longer axist,

Potentially conflicting outputs are those which include activities resulting
in disturbance or habitat alteration of breeding islands and competing
activities which decrease the availability of food for birds, especially
during the reproductive season.

LOCAT [OMAL IMPORTANT
FACTORS FACTOR OPTIMUM ACCEFTABLE HINIMUM
'Hestmg 1 Rocky aress and Under human-related Abandoned wadge=
Habitat ledges affording structures. Under tailed shearwater
hales amd crevices. dente vegetation burrows.
sleyos absent. on the surface of the
ground.
Predators A Abzance of cats or Absence of cats or Controlled predators
rats. rats. where now presant.
[zalation X Absence of people Little human d4istur- Zame
in calonies during bance in coloniaes
breeding season. during bresding
Sea50A.
Food B,r percent valume in Sama Same
diet:
Myctophidas M, 5
Sternoptychidae 9.3
Ommast rephidas 20,7
Crustacea .9
Fish 3.6
Exocoetidan 3.2
alobates sericeus?.6
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OUTPUT: WEDGE-TAILED SHEARWATER PRODUCTION/MAINTENANCE

DESCRIPTION: Wedge-tailed shearwater (Puffinus pacificus) producation and
maintenance requires nesting substrate, food, isolation and freedom from
introduced predators.

ECOLOGICAL RELATIONSHIPS: Wedge-tailed shearwaters breed on all NWHIs. They
are burrow nesters, using the islands from March through December. During
this time, they feed within B0 km of their breeding grounds, often in
association with tuma schools.

Human-related causes of mortality include historic depredation by Hawaiians
and burrow destruction by intruders. Disturbance to nesting birds can cause
abandonment of eggs and young with resulting mortality, as well as increased
predation on unattended eggs by Nihoa and Laysan finches on these islands.
Many young wedge-tailed shearwaters, particularly those from islands offshore
of Oahu, perish when attracted to onshore street and automobile Tights when
they fledge.

Dogs, cats, rats, mongooses, owls and mynas are known to predate wedge-tafled
shearwater nests.

Inconsistent censusing methods make the interpretation of historic population
trends difficult. It is known, however, that dramatic population declines
have occured on Midway in recent years, probably due to rats introducted in
1943, Main Island populations, including those on off-shore islets, have
probably fluctuated radically because of Hawaiian hunting pressures, military
activities and rats. It 1s thought that much of the historical breeding range
of this species in the Main Islands has been reduced.

Potentially conflicting outputs are those which include activities resulting
in disturbance or habitat alteration of breeding islands and competing
activities which decrease the availability of food for birds, especially
during the reproductive season.
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OUTPUT ;

WEDGE -TAILED SHEARWATER PROOUCT TOM/MAINTENAKCE

LOCATTONAL

FACTURS

Mesting
Substrate

Pradators

[salation

Faoda

[MPORTANT
ACTOR

F.

OPTIMUN

é-nﬂ owerlain by

ragrastis,

Eaevul and

Isnmu dense
anu‘lﬁigﬁi ar

Qrasses.

Exotic plants absent.
Rats, dogs, cats,
mangossaes and mynas
absent .

Calonias free of
human presence.
Street, auto and
ather 1ights not
visible from colony.

By percent volume
in diet:
Ommaztrephides 28,7
Carangidae 27.6
Mullidae 19.3
Myctophidae 1.2
Exocoetidas 4.2
1.1
3.2
1.8
1.5
1:l

Monacanthidae
Fish

Romeidae
Gobiidae
Crustaces
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ACCEPTABLE

Loose sand under
rocks. 50il undar
hardpan.

Same

Same

Same

MINIMU™

Rocky areas with deap
crevices and holes.
Surface nesting on
sand averlain with
scant vegetation.

Some predators present
but coptrolled.

Minimal human presence;
lights shaded and
distant.

Same



QUTPUT: CHRISTMAS SHEARWATER PRODUCT LON/MAINTENANCE

DESCRIPTION: The production and majntenance of Christmas shearwaters
(Puffinius nativitatis) requires nest cover, food, isolation and freedom from
axcessive predation and competition.

ECOLOGICAL RELATIONSHIPS: Christmas shearwaters breed on all NWHI except
Gardner Pinnacles and Mecker Island. They nest on the surface of the ground
under various types of cover. Birds use the islands from January through
November, during which time they feed offshore. They are well-known to
associate with tuna schools.

This shearwater is quite skittish, and when disturbed the bird will often
leaye the nest. On Laysan Island and Nihoa Island, resident finches gat
unattended eggs; this is the most common cause of egg loss on these islands.

Interspecific competition is also responsible for loss of both eggs and
chicks. Red-tailed tropicbirds and brown noddies, which nest in similar
sites, will occasionally chase Christmas shearwaters of f eggs or kill the
chicks.

Christmas shearwater populations declined drastically on Laysan Island (Ely
and Clapp 1373) and Lisianski Island (Clapp and Wirtz 1975) during the era of
feather hunting, and after the axtensive destruction of habitat by introduced
rabbits in the early twantieth century. It is probable that the Christmas
ghearwater has never fully regained its former numbers on these colonies, by
far the most important colonies in the NWHL. The original vegetation of these
jglands may have been different from that which occurs today, and this change
may have adversely affected recovery. FPresent numbers seem to have been
stable for the past sayeral years, except for the Midway Islands population,
which is probably low because of the introduction of the black rat in 1943,
(Fisher and Baldwin 1946).

Potentially conflicting outputs are those which include activities resulting
in disturbance or habitat alteration of breeding islands and competing
sctivities which result in decreased availability of food for birds.
especially during the reproductive season.
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QUTPUT: CHATSTMAS SHEARMATER PRODUCTION/MATNTERANCE

LOCAT DORAL INPORTANT
FACTORS FACTUR OPTIHUM ACCEPTASLE HINTHUM
Nesting X Dense Scaenla, rocky Sheltering debris nueh Tournefartia
outcrops at perimeter as boards, sheets of Tcaewvola
of f§land. In shallow tin, etc.; may be in amd fﬁanﬂﬂn.
Erenches under boards, conjunction with
ather HEEtatinn. Eragrostis-[pomoea
rocks. Exobtic wegeta- Hoarhawia association.
tion absent. Tn Tnterior within
Ipomees .
Pradation Nihoa finches absent. Small number of Moderate number af
finches present. finches present.
Competition Red-tailed tropic- Red=tailed tropic= Hed=talled tropic=
birds and brown birds and brown birds and brown
noddies absent. noddies present in noddies present in
small numbers. modérate numbers.
Foad By percent volume Same Same
in diet:
Omnastrephidae 47,4
Mullidae 14,9
Carangidas 13,5
Expcoetidae 10.3
Fish 4.8
Nome1dae 2.5
Holocentridae 2.4
bonastomat idae 1.5
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OUTPUT: S00TY STORM-PETREL PRODUCTION/MAINTEMANCE

DESCRIPTION: Sooty storm-petrel (Oceanodroma tristrami) production and
maintenance requires nesting habitats, food, and freedom from excessive
competition and predation.

ECOLOGICAL RELATIONSHIPS: Sooty storm-petrels are present from October
through May and nest on all NWHI except Gardner Pinnacles and Midway Islands.
Their presence on Lisjanski Island and Kure Atoll is suspected, although not
confirmed. They nest in a variety of habitats, depending on availability,
though they are generally found in subsurface burrows, under vegetaticn or in
cavities. Sooty storm-petrels probably feed offshore while using the islands.

On Laysan Island, wedge-tailed shearwaters peck and ki1l late-fledging storm-
petrel chicks, forcibly removing them from their burrows. It is likely that
the presence of the black rat on Midway Islands accounts for its absence
there, and undoubtedly Polynesian rats on Kure Atol] kill adults, young or
Bggs.

Our knowledge of this species consists largely of colony locations and basic
natural history. Reliable information cdncerning population trends is not
available. Ely and Clapp (1973) ventured a guess that populations on Laysan
Island are probably roughly equal to estimates at the beginming of this
century. However, Hasegawa (1978) noted that the “breeding population appears
to have greatly decreased recently” on Torishima Island in the Izus.

Potentially conflicting outputs are those which include activities resulting
in disturbance or habitat alteration of breeding islands and competing
activities which decrease the availability of food for birds, especially
during the reproductive season.

LOCAT DOMAL IMPORTANT
FACTORS FACTOR OPTIMUM ACCEPTABLE MINIMUH
Mestin i Inaccessible recesses Burrows under lEg!gg! Under Eragrostis and
Sl.lhltPEl-E in talus slides. and hardpan. 50 Boarhavia, #iso In
Exotic wegetation within Ipomoes open rubble.
absent. Burrows cavities and cavities
under Eragrostis in guano piles.
and Ipomoes. Burrows in $011 under
Cynadon .
Pradators Cats and rats absent. Cats and rats abgent. Cats and rats present
but controlled.
Competition Wedge-tailed shear- Wedge=talled shear- Wedge=tailed shear=-
waters absent. waters in small waters in moderate
mumtears . numiers .
Foad By percent wvolume
in diet:
Unidentified
squid 8.8
Stepnoptychidas 23.0
Velallidae 11.9 =
Argasidae 10.0
Crustaces .0
Halobates
Sericeus 1.1
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OUTPUT: RED-TAILED TROPICBIRD PRODUCTION/MAINTENANCE

DESCRIPTION: Red-tailed tropicbird {Phaethon rubricauda) production and
maintenance requires nesting cover, food and freedom from introduced predators
and diseases.

ECOLOGICAL RELATIONSHIPS: Red-tailed tropicbirds breed on all NWHI, generally
from January through October. They are surface nesters requiring shelter from
the sun. This species rarely feeds 1n association with predatory fishes;
fnstead, it is usually a solitary (Gould 1971) pelagic feeder (Diamond 1975).

Hed-tailed tropicbirds are highly vulnerable to rat predation. Egg and
nesting loss due to rats have been documented on Kure Atoll (Woodward 1972)
and on Midway Islands (Ludwig et. al. 1979). At Johnston Atoll, dogs, cats
and ants all affect nesting success to some degree. Avian pox has been found
on tropicbirds on Midway Islands.

Current populations of red-tailed tropicbirds are probably fairly stable, but
historically they have undergone dramatic fluctuations. On Laysan Island (Ely
and Clapp 1973) and Lisianski Island (Clapp and Wirtz 1975), populations
crashed after rabbits devegetated the islands in the early part of this
century. The birds had been extirpated as a breeding species from Lisianski
Island by 1923, when Wetmore visited the island in May and found only two
birds and no nests (Clapp and Wirtz 1975). Today, the vegetation has
recovered and the birds have repopulated these islands. On Midway Islands,
human alteration of the islands i1s probably the main reason for increased
populations. Wetmore (in Fisher 1946) estimated 20 birds 1n April 1923 on
Midway Islands. By 1946, 19,000 birds (10,000 on Sand Island; 9,000 an
eastern Island) were estimated for both islands. Today, as estimated 10,000
birds nest there. This decline since 1945 may be due to rat predation.
Tropicbird populations have also increased on Kure Atoll (Woodward 1972) and
Tern Island (French Frigate Shoals) (Amerson 1971) where there is permanent
human habitation. Similar to Midway Islands, increased tropichird populations
on these two i1slands are probably a result of increased nesting habitat
created by structures and introduced vegetation.

Potentially conflicting outputs are those which include activities resulting
fn disturbance or habitat alteration of breeding islands and competing
activities which decrease the availability of food for birds, especially
during the reproductive season.



OUTPUT: RED-TAILED TROPICAIRD PRODUCTION/MAEZNTENANCE

LOCAT IOMNAL [MPORTANT
FACTORS FACTOR OFT IMUM ACCEFTABLE HINTMUM
Hasting i Large, dense Scaevala In Tournefortia, human Around rock piles;
Caver stands am 1s51and debris, Pluchea, and within and bensath
perimeter. Exotic holeg and crevices fn human-made structures.
plants shsent. rock. Also in Small uwﬂ-; ayars=
Eragrostis, Casuarina hangs, crevices and
and Solanum. Lower, hales.
less dense Scaevala on
island perimeter or
IEWH over low
agvola interiors.
DMsease X Pox absant. Same Pox presest but
contrallad.
Predators H Rats, dogs, cats, Same Where now present,
and ants absent. predators controlled.
Fond h 4 By percent wolumes
in diet: Same Same
Exocoetidas 33.5
Ormmastrephidas 17.3
Carangidae 14,3
Coryphaenidae 9.7
Molidae 5.0
Scombaresocidae 4.3
Tetradontidae 4.0
Scombridas 3.6
Fish 3.3
Hemiramphidae 2.5
Liphiidas 1.6
Other squid 0.5
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OUTPUT: MASKED BOOBY PRODUCTION/MAINTENANCE

DESCRIPTION: Masked booby (Sula dactylatra) production and maintenance
requires suitable nesting substrate, roosting areas and food.

ECOLOGICAL RELATIONSHIPS: Although immatures range widely, adult masked
boobies are year-round residents and breed on all NWHI. Most breeding occurs
from February through October. MNesting is on the surface, usually in open
areas. Breeders and non-breeders roost on the islands in large aggregations
or clubs,

Feeding is pelagic, up to 150 km from Tand (Palmer 1962). Masked Boobies
rarely associate with one another when feeding, but frequently occur in mixed
species foraging flocks (Gould 1971), Generally these feeding flocks occur
when skipjack or yellowfin tunas drive smaller prey to the surface.
Populations of the masked boody appear to be fairly stable throughout the
NWHI, both in recent and historical times, except for an apparent decrease on
Necker Island (Clapp and Kridler 1977) for unknown reasons. Generally, this
easily counted species seems to have fairly large fluctuations in breeding
populations. During the early part of the twentieth century, this species
declined severely on Laysan Island (Ely and Clapp 1973) and Lisianski island
(Clapp and Wirtz 1975) due to feather hunting. The introduction of rabbits
and the devegetation that followed were probably only secondary factors
affecting numbers of this ground-nesting species.

Potentially conflicting outputs are those which include activities resulting
in disturbance or habitat alteration of breeding islands and compating
activities which result in decreased availability of food for birds,
especially during reporductive season.

LOCATIOMAL IMPORTANT
FACTOHS FACTOR OPTIMUM ACCEPTABLE MINIMUN
Hesting L Sand of upper besches; Open, sandy areas in High, Tewal rocky
exotic wegetation faland iﬂh;ﬂuri substrate ar lower
absent . among Tribulus rocky areas.
H’Mﬁ and Scaewola.
at, sandy beachas .
High, open slopes,
ridges and Summits
of high 1slands.
Roosting Upen beaches seperate Same Same
Areas from bresding areas.
Food By percent volume Same Same
in diet:
Exocoetidae 58,0
Carangidan 29.0
Coryphaedidae 2.4
Heni ramphidae 2.8
Ummastrephiae 2.8
Scombridas 2.2
Fish 2.2
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QUTPUT: BROWN BOOBY PRODUCTION/MAINTENANCE

DESCRIPTION: Brown booby (S5ula leucogaster) production and maintenance
requires nesting habitat, nest material, food and freedom from fntroduced
predators.

ECOLOGICAL RELATIONSHIPS: Brown boobies breed on all NWHI except Midway
Islands. They breed in all months, with a definite peak in spring and summer.
Nesting is on the ground in rocky, cliffy areas. In sandy areas, brown
boobies breed amoung vegetation, contructing substantial nests. Birds feed
inshore year around (Diamond 1978), most within 80 km of the breeding island
{King 1970).

Rats are suspected to be a problems on several islands, but definitive
information on their effect on brown boobies i1s lacking. However, Polynesian
rats have been observed attacking and killing incubating Laysan albatrosses
{Kepler 1969). Therefore, it is believed that brown boobies would also be
vulnerable.

Populations of the brown booby appear to be fairly stable throughout the NWHI,
both in recent and in historical times, except on Midway Islands. In the late
1930s, it was the most common booby (Hadden 1941). Today, single birds
pccasionally roost on the island; but none breed. Counts of this conspicuous
bird make population esimates on a given visit to a breeding island relatively
accurate. However, asynchronous nesting cycles make it impossibe to estimate
all nesting attempts during that year from a single visit. 5Severe vegetation
losses on Laysan Island (Ely and Clapp 1973) and Lisianski Island (Clapp and
Wirtz 1975), caused by the introduction of European rabbits in the early
twentieth century, did not seem to affect the populations of this ground
nesting species.

Potentially conflicting outputs are those which include activities resulting
in disturbance or habitat alteration of breeding islands and competing
activities which decrease the availability of food for birds, especially
during the reproduction season.
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DUTPUT :

BROMM BODBY PROOUCT [0/ MAINTENANCE

LOCATTOMAL

FACTORS

Hesting
jubstrate

Rasting
Material

Pradators

Food

THPORTANT

FACTOR
I

OPFT [MUM ACCEPTABLE

Rocky strata on slopes Open areas within
or ridges overlooking Scaevola. Ewotic
sharp elevational vegetation absent,
drops. [nlamd on

grassy, Sesuvium ar

then%:fnﬂul ArEds.

zot1c wegetation

absant .

Yegetation Such as
qrass, twigs, etc.
in sandy areas.
nothing in rocky
ArEas -

Yegetation.

Cats and rats absemt. Same

By precent volums Same
in diet:

Carangidan 27
Exocoetidae i
Mullidae 15
Hemi ramph i dae a
(Ommastrephidae 4.
fBalonidae 4
Fish 3
Kyphosidaa 3
Scombaresocidae 2

e B B - (= = I S
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MINIMUN

Small, rocky ledges or
bare areas of coral

rubble, Esotic vegeta-
tian absent.

Material absent.

Whera thay presantiy
oCcur, cats and rats
in reduced numbers.

Same



QUTPUT: RED-FOOTED BOOBY PRODUCTION/MAINTEMANCE

DESCRIPTION: Red-footed booby (Sula sula) production and maintenance requires
suitable nesting substrate, nest material, isolation, food and freedom from
introduced predators.

ECOLOGICAL RELATIONSHIPS: Red-footed boobies nest on all NWHI except Gardner
Pinnacles. Birds may be found on the islands at all times during the year,
dlthough breeding 15 concentrated in the spring and summer. These boobies are
shrub nesters and build nest platforms with a variety of plants. A
significant number of immature birds roost on the 1sands (Woodward 1972).

Birds forage pelagically (Diamond 1978), frequently in feeding flocks which
occur when yellowfin or skipjack tunas drive smaller prey to the surface.
They probably remain in NWHI waters throughout the year.

Theft of eggs, young and/or nest material from red-footed booby nests by
frigatebirds is common, especially when boobies are disturbed from their
nests. Rats prey on booby eggs, young and adults on Kure Atoll (Kepler 1967)
and Midway islands (Ludwig et al. 1979).

Red-footed booby populations seem to have remained steady over the last
century, with the exceptions of declines in breeding birds on Laysan/Lisianski
in the 1920's (Ely and Clapp 1973; Clapp and Wirtz 1975). However, the Laysan
and Lisianski colonies have recovered and populations on Tern Island (French
Frigate Shoals) may have increased recently.

Potentially conflicting outputs are those which include activities resulting
in disturbance or habitat alteration of breeding islands and competing
activities which decrease availability of food for birds, especially during
the reproductive season.
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QUTPUT: RED-FOOTED BODRY PRODUCT [ON/MAINTEMAMCE

LOCATTOMAL

FACTORS

Hesting
Habitat

Hesting
Haterial

Predators

Food

IMPORTANT
FACTOR

i

OPTIMUM

Mid amd 1owar @lay-
tians of higher
1slands; in Tow

an anfa 74T
above the ground.
Also im Scasvala.

Exotic vegetation
absent

Scasvala branches
and twigs, Tribulus
and/for Jcyos,
Bowrhavia

Rats and cats absent.

By percent volume in
diet:

Exocontidae 46.3
Ommastrephidas 27.2
Carangidae 10.6
Sconbarsocidae 4.3
Scombridaes 1.l
Fish 2.1
Heni ramphidae 2.1
Holidae 1.8
Hullidae 1.6

35

ACCEPTABLE

In Tournefartia and
ﬂ?ﬂega_.. odium, Fubble
rom humans. In
Prichardia on Mikoa.
Scaevola-Fluchea in
TaTand Tnterirors.

Exotic vegetation
absent .

Data not available.

Rats and cats absent.

Same

MINIHU™

Hatted 5Salamum

Tribulus, Sicyos
Scant ||:Hr-gﬂ}u ng
Scaevola and Sal anum.
Exotic vegetation
absent .

Solanwm, Tribulus,

Slcyos or

Boerhavia

Predators con-
trolled where they
presantly occur.

Jame



QUTPUT: GREAT FRIGATEBIRD PROUDUCTION/MAINTEMNANCE

DESCRIPTION: Great frigatebird (Fregata minor) production and maintenance
requires nesting habitat, nest material food, isolation and freedom from
introduced pradators.

ECOLOGICAL RELATIONSHIPS: Great frigatebirds nest on all MWHI except Gardner
Pinnacles. Although some birds are on the islands in all months, the breeding
season lasts from March to November, during which time twig nests are
constructed on vegetation. Feeding usually occurs within 80 km of the
breeding or roosting grounds. Juveniles wander, however, adult birds remain
in NWHI waters all year (Diamond 1%78).

Egg and chick 1oss among great frigatebirds is often due to disturbance by
other frigates pillaging nest material or unmated males attempting to set up
breeding colonies within existing ones. This problem can be seriously
exacerbated by human intruders in a colony, which cause parent birds to flush
from eggs and young, allowing neighboring frigatebirds to raid the nests.

Attacks of black rats (Rattus rattus) on incubating red-footed boobies on
Eastern Island, Midway (Ludwig et al 1979) suggest that similar problems may
also exist for the great frigatebirds which nest in the same area.

Most populations of great frigatebirds in the NWHI appear to have been
reasonably stable based on historical records, but there are two important
exceptions. The populations of this shrub-nesting species plummetted during
the early twentieth century on Laysan Island (Ely and Clapp 1973) and
Lisfanski Island (Clapp and Wirtz 1975), when introduced rabbits destroyed
most of the native vegetation on those islands. It seems that the population
on Lisianski Island has recovered, but that on Laysan Island has still not
achieved its former levels. The populations on Nihoa Island and Necker
Island, where large colonies are scattered along cliff slopes, are
particularly difficult to census and consequently only gross changes in
nesting populations can be observed. On Tern Island (French Frigate Shoals)
the first nesting of this species was attempted in 1982,

Potentially conflicting outputs are those which include activities resulting
fn disturbance or habitat alteration of breeding islands and competing
activities which decrease the availability of food for birds, especially
during the reproductive season.
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QUTPUT: GREAT FRIGATESIRD PRODUCTIOM/MAINTENANCE

LOCATTOMNAL

FACTORS

Mesting
Habitat

Rasting
Matarial

Predators

Fapd

[MPORTANT

FACTOR

OPTIMUNA

Dense Chenopodium
and Seshamia ar

large clumps of

low, thick Chanopadium

ACCEFTABLE HINIMUM

Scattered E@uﬂim Liow, thick Tribulus
and 3ida. Low and Tourpefortia
EHE'M'lh Chenopodium  JuttTng rock crags.
r

ulus and 501anun.

and Sida.

higher alevations of
canyon and valley
walls. High, thick
Scaevpla.

Data Mot available.

Rats Absent.

iy parcent volume
in diet:
Exocoetidas b
Ommastrephidae 1
Carangidas

Hami ramphidae
Fish
Coryphaenidae
Momacanthidase
Scombersocidae
Scombridan

T T e e
13 R 02 00 4 O T OB D

e s et L) o UD dad
"
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Tribulus stems Tournefortia twigs.
Eoernavia and Eululul.

Same Rats contralled.

Sama Same



OUTPUT: GRAY-BACKED TERN PRODUCTION/MAINTENANCE

DESCRIPTION: Gray-backed tern (Sterna lunata) production and maintenance
requires nesting habitat, food, isolation and freedom from predation and
excessive competition.

ECOLOGICAL RELATIONSHIPS: Gray-backed terns return annually to colonies on
all the NWHI to breed, arriving as early as December and departing in
September. They nest on the ground, often in association with sooty terns,
and feed inshore during this time. Cowfish, (Lactoria formasini)
(0straciontidae), are especially important in the diet, regardless of season
or island. After breeding, gray-backed terns migrate to unknown areas.

If disturbed, this species will leave the nest, exposing the egg or chick to
predators, especially finches on Laysan and Nihoa. Rats will also predate
gray-backed terns. Sooty terns are known to kill gray-backed chicks, and may
compete with adults for nesting sites, as well.

Little pre-20th century mention is made of gray-backed terns. However, it is
known that breeding populations declined on Laysan and Lisianski Islands in
the 1910's and 1920's following the introduction of rabbits. These
populations are believed to have recovered. On Midway Islands, this species
15 thought to have declined much from pre-World War I1 levels (Fisher 1946)
and has probably not yet recovered.

Potentially conflicting outputs are those which include activities resulting
in disturbance or habitat alteration of breeding islands and competing
activities which decrease the availability of food for birds, especially
during the reproductive season.
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UTPUT:

ERAY-BACKED TERN PROOUCT LOM/MATKTENAKCE

LOCTIOMAL
FACTORS

Mesting
Habitat

Pradators

Competition

Isolation

F o

[MPORTANT
FACTOR

i

OPTIMUM

;hd!r Scaevala,
I‘IEDI-HI &nd ather
vegetation. Around
parimeters of sooty
tern colonies. On
sparsely vegetated
rocky ladges and
ridges within canyons
and gulches. Exatic
wagatation absent.

Rats absent.

Sooty terns absent.

Human disturbance
in breeding colonies
absent .

By persent volune
in diet:
Oseraciontidas 43
Expcoetidae 9
Fish 7
Aullidae 7
Clugeidas 5
Coryphaenidae 3
Ummastrephidae [
Nome j dae 4.
a
2
2
1
|
1
1
1

L

L]

" ) M M
=N =R o R =R 5 B F W R (Y R

Crustacea
Pegasidae
Caragidan
Balistidae
Cheilodactylidae
Gonarhynchidas
(haunacidae
[stiophoridae

ACCEPTABLE

Rocky strata ledges
and ridges. Brokan
coral and rubble,
high on beach out=

dide sooty tern
colany.

Foaw sooties.

Samm

Same
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HINIMI™

Under scattered beach
vegetation and along

the perimeter of beaches.
Open sand on beaches;
within sooty tern
colony.

Rats controlled on
islands whers they
presently occur.

Moderate numbers of
S00TY tarns.

Minimal

Same



OUTPUT: SOOTY TERN PRODUCTION/MAINTENANCE

DESCRIPTION: Sooty tern production and maintenance requires appropriate
nesting substrate, food, freedom from introduced predators and human
disturbance.

DESCRIPTION: Sooty terns (Sterna fuscata) are ground nesting birds with
breeding colonies on all NWHT, Tncluding Midway Islands and Kure Atoll, from
December through September., Although they are pelagic feeders (Diamond 1978;
King 1967), feeding concentrations occur around colonies during the breeding
season, depending on predatory tunas to drive prey to the surface. MNon-
breeding birds may stay on the wing for months.

As ground nesters, sooty terns are quite vulnerable to predators. Rats take
eggs, young and adults on Midway Islands and Kure Atoll. Great frigatebirds
take sooty tern chicks throughout the NWHI. Adult scoty terns will peck and
ki1l neighboring chicks which wander into their territory. Ruddy turnstones
(Arenaria interpres) will take eggs (Feare 1976; Dinsmore 1971). 0On Laysen
[sTand and Wihoa Island, the endemic finches eat unattended eggs and are the
prime cause of egg loss. Cattle egrets (Bubulcus ibis) have been observed
taking sooty tern chicks at French Frigate Shoals, where they are a vagrant
species. Ant infestation also commonly causes egg and chick loss {(Brown 1973).

Historically, sooty tern populations appear to have heen stable and not
significantly different from present levels, with the possible exception of
Midway Islands.

Potentially conflicting outputs are those which include activities resulting
in disturbance or habitat alteration of breeding islands and competing
activities which decrease the availability of food for birds, especially
during the reproductive season.

LOCAT [OMAL [MMIRTANT

FACTORS FACTOR OFT [MuM ACCEPTABLE MINIMUM

Rasting X In Eragrostis in At edoes and within High rac .

Habitat isla Aterigrs. d.l!ﬂ!!“s-tl!ﬂnla " el

1:1uq15._ﬂ?1¥ areas
veqetated with Tribulus
Boerhavia, Lepidium.

Fredators Finches, cattle Same Cattle egrets, rats
egrets, rats and and ants controlled
ants absant. where they now exist.
Finches present.

Food By present volums Lame Came
in diet:

ODmmastrephidae B3.4
Mullidae 14.5
Expcoetidas 4.8
Carangidas f.8
Homeldae 3.1
Gempy1idag 3.0
Fish 2.4
Scombridae 2.5
Monacanthidas 1.9
Holocentribae 1.6
Mol idae 1.0
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OUTPUT: BROWN NODDY PRODUCTION/MAINTENANCE

DESCRIPTION: Brown noddy (Anous stolidus) production and maintenance requires
appropriate nesting habitat, nest material, food and an absence of predators.

ECOLOGICAL RELATIONSHIPS: Brown noddies breed on all NWHI betwean March and
October, nesting both on the ground and in vegetation. Mest material includes
vegetation. During this time, birds feed pelagically (Diamond 1978) in
association with tuna schools (Gould 1971), usually within 50 miles of Jand
(King 1967). Brown noddies are absent from NWHI waters in the winter.

Because of nesting habitat, this species is quite vulnerable to mammalian
predators. Among those animals knows to predate brown noddies in Hawaii and
elsewhere, are rats (Kepler 1967), rabbits (Brown 1974) and cats (Dorward and
Ashmole 1963).

Based on historical records, populations appear to be stable, with several
exceptions. Declines occurred on French Frigate Shoals due to Coast Guard
disturbance in the 1960's (Amerson 1971) after rabbits were released in the
1920's. Midway populations have declined since the introduction of the black
rat (Fisher 1946). With the exception of Midway Islands, all these
populations have recovered.

Potentially conflicting outputs are those which include activities resulting
in disturbance or habitat alteration of breeding islands and competing
activities which decrease the availability of food for birds, especially
during the reproductive season.
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QUTPUT: BROWN

LOCAT IOmAL
FACTORS

Resting
Habitat

Hesting
Material

Pradators

Foad

DY PRODUCT LON/MAINTENARCE

THPORTANT

FACTOR
X

OPT [ MM

On ground in rawines.
May be under thick
EBF'EU-E or on

rock autcrappings
amnd ledges. Alsa in
shallow hales in
cliffs. On grownd
under wegetation,

ACCEFTABLE

In Sceevola bush
aff graund
or on ground 1n
aszociation with

from 1-

Tribulus

Boerhavia and Solanum.

such as dense Scaevola-

Ipompea ar thic
Sragrostus.

Bones, feathars,

pebbles, sticks,
weed Stems, straws.

Ratz and ather
axotic mammals
absent .

By percent volume
in diet:
Demastrephidaes 12,9

Mullidae 4.0
Carangidae 10,3
El“ﬂ!lfﬂl!‘ gl|-]
Synodontidas 6.0
Fizh 6.0
Gempy 11dan 2.8
Holocentridas 2.0
Hanacanthidae 1.0

dcaevola, Eragrostis;
bones.

Rats absent.

Sama

4e

MINIMUM

Bare rock under
Eragrostis, Scaewnla-
ragrostis or Ipomoea

Feathers, Portulacs.

Predators comtrolled
where they Aow axist.

Same



OQUTPUT: BLACK NODDY PRODUCTION/MAINTENANCE

DESCRIPTION: Black noddy (Anous tenuirostris) production and maintenance
requires nesting substrate, nest material, roosting sites, food and freedom
from exotic predators.

ECOLOGICAL RELATIONSHIPS: Elack noddies breed in winter and spring on all
Refuge islands and on Midway. Although exact breeding months vary widely from
year to year, generally, eqgs are laid as early as November; and chicks may
fledge as late as July. The nests themselves, built on c1iff ledges or on
vegetation, contain some plant material in them. A substantial portion of the
population is non-breeding and uses the islands to roost. Both breeding and
non-breeding black noddies are inshore feeders (Diamond 1978; King 1967),
depending on tuna and nearshore fish such as ulua to drive their prey to the
surface.

Black noddies are not particularly vulnerable to introduced mammalian
predators. However, avian predators are known, i.e., Mynas.

Historically, populations of these birds have been stable in the NWHI, except
for Laysan Island (Ely and Clapp 1973). The devegetation of that island
caused depressed populations in the 1920's, although numbers have now returned
to previous levels. On Midway Islands, numbers have increased since the
beginning of the century due to increased nesting habitat provided by
introduced Casuarina litoria.

Other outputs that are potentially conflicting include human activities
resulting in disturbance or habitat alteration of breeding islands, and
competing activities which lead to decreased availability of food for birds,
especially during the breeding season.
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DUTPUT: BLACK NODDY PRODUCT [ON/MAINTEMANCE

LOCATIOMAL
FACTORS

Rasting
Habitat

Raosting

Sites

Predators

F oo

IMPORTANT

FACTOR
X

OPTIMUM ACCEPTABLE HINIMUM

On high f8lands, Ladges, Pluchea, Rocks, ledges, small
ledges on steep cliff Eragrostis or Scasvola. growth Forms of Scaevala,

faces; Scasvala artificial structures
Lasuarina '|'|:|u¢'-|'nvl‘|:u't.1|1 Eragrostis clumps, 3
F|-.|E“, fu:nﬁ-. ol anim.

Rocks, Cocos. Eh-gg¥gglu- ar Beaches, small growth
Tournafortia rassica. forms of Scasvala,
Eraxn;l:h, Euulrim artificial structures.
Mynas absent. Same Mynas controlled.

By percent of wvolume

in digt:

Mu1lidae .7

Synodontidae Z21.7
Clupefdas 10.7
Exocoetidae B.8
Ummastrephidae 6.7

Jther fish §.3
Gaobiidas 2.9
Gempylidae 2.3
E]
9

Gonorhynchidae 1.
Atherinidae Iy
Holocentridae 1.5
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OUTPUT: BLUE-GRAY NODDY PRODUCTION/MAINTENANCE

DESCRIPTION: Blue-gray noddy (Procelsterna cerulea) production and
maintenance requires nesting substrate, food and i1solatfon from human
disturbance when incubating eggs.

ECOLOGICAL RELATIONSHIPS: In the NWHI, blue-gray noddies breed on Nihoa and
Necker Islands, on La Perouse Pinnacle in French Frigate Shoals, and on
Gardner Pinnacles. While present all year, they breed primarily in winter
and spring. They nest on cliffs and feed inshore year-round. However, food
reguirements are most critical from December to June.

Predation by finches probably occurs on Nihoa if adults are flushed from
nests.

Blue-gray noddy populations appear to be stable. However, the Kaula Island
population has decreased; and total loss of the colony may have occurred.

Fnten;ially conflicting outputs are those which include activities resulting
in disturbance or habitat alteration of breeding slands and competing
activities which decrease the availability of food for birds, especially
during the reproductive season.

LOCATIOMNAL [MPORTANT
FACTORS FACTOR OFT1MUN ACCEPTABLE MINIMUN

Hesting I Recesses and hollows PRock faces and ledges Same
Substrate on steap cliffs, alang walley sides

aoften just abowe and ridge tops.

shoraline.

[salation X Colonies free from Minimil disturbance Same
human disturbance of colonies during
during nesting season. breeding season.

Food X By percent volume Same Same
in diet:
Synodontidae 19.9
Halobates
Saruceys 18,4
Crustacea 17.9%
Exocoetidae 3.8
Mig 1 1 fdas 14,
Misc. fish T
Gempylidae -
Bathidae 1
Ommastrephidae L

45



OQUTPUT: WHITE TERN PRODUCTION/MAINTEMNAMCE

DESCRIPTION: White tern (Gygus alba) production and maintenance requires
adequate nesting substrate, ¥n33 and freedom from introduced predators.

ECOLOGICAL RELATIONSHIPS: White terns breed on all NWHI. Although breeding
occurs throughout the year, it peaks in spring and summer on islands where
phenology is known. Eggs are laid on a variety of substrates, depending on
availability; nests are not constructed. During this time, approximately
March through August, food needs are especially critical in colony waters:
non-breeding birds feed far offshore. White terns feed in association with
predatory tunas.

Aside from MNihoa and Necker Islands, where estimates are unavailable,
populations in the NWHI seem to be fairly stable. However, there was a savere
decline on Laysan Island (Ely and Clapp 1973) and Lisjanski Island (Clapp and
Wirtz 1975) when rabbits were introduced. Populations on these two islands
have regained their former levels. The population on Midway has greatly
itncreased during the past 50 years, possibly due to the introduction of
Casuarina litorea (Fisher and Baldwin 1946). Present numbers on Midway are
probably stable, but may still be growing slowly.

Potentially conflicting outputs are those which include activities resulting
in disturbance or habitat alteration on breeding islands, especially during
the reproductive season, and competing activities which result in decreased
availability of food for birds.

LOCAT [ORAL IMPORTANT

FACTORS FRCTOR OPT IMUM ACCEPTABLE MINIHUH

Hesting ] Ledoes on sheer cliffs In vegetation such as Coral Rubble on open

Substrate _ from 50' to 250" above  Scaevola, Caswarina, beach. Ground under
the sea on high 1slands. Cocos i?ﬁ Eragrnﬂ.h, Scagvala or Eragrostis

Rocks and ledges along
the periphery af
islands, elevated at
least saveral inches
abowve the ground.

Predators i Rats, mynas and ants Same Predators contralled
absent . whars thety nowW OCCur.
Food X Aeadily available Same Sama

within Teeding grounds.
By percent volume

in diaet:
Expcoetidae 2.
Mullidae 14,
Ommastrephidae 1
Wise. fish

(=l - N

]
1
]
Hemi ramph i das 4
Coryphaenidas 4
Belonidae 4
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OQUTPUT: ECOLOGICAL MONITORING

DESCRIPTION: Ecological monitoring includes studies, publications and
banding. It is used to sample and assess population levels and trends and the
causative factors for the observed trends in an effort to maintain seabird and
other elements of HINWR at optimum levels. Research which 1s conducted by
responsible scientists, educators and cooperating organizations is encouraged,
providing such activities will not threaten or impair a species or area.
Collection of scientific specimens is with permit only.

ECOLOGICAL RELATIONSHIPS: Techniques used to monitor populations include
various methods to sample and measure breeding populations, reproductive
success, chick growth rates, egg sizes, adult weights, estimates of feeding
intervals of chicks and incubation shift lengths. In addition to monitoring
seabird growth rates, these data may be useful in monitoring fish stocks and
environmental pollution.

BASIC ASSUMPTIONS: Parameters used in monitoring must be accurately
measurable in the field, should be related to detectable causes such as food
shortages or pollution levels, should be limited to as 1ittle interpretation
as possible. Data must be directly comparable when collected by different
researchers, must be relatively non-disturbing to birds and other
wildlife/wildland elements, must have natural variability that is
significantly less than the variation cuased by external factors, must be
biologically feasible and relevant. Research will be according to FWS
established policies: non-disturbing without permit, permitted take only,
conducted away from monk seals, sea turtles, subject to periodic checks by
Refuge personnel and results made known to HINWR for future planning.

HINWR has allowed research which is compatable with Refuge objectives to be
conducted. In 1981, as a participant in the Tripartite Study, FW5S hosted 26
research projects in the HINWR. Research has occured in cooperation with
other federal organizations i.e. NMF5, FW5-Research; 5tate organizations, i.e.
DLNR, U.H. Sea Grant Program, HIG, Inst. Marine Biology; other Universities,
i.2. UCLA, UC-Davis; and private organizations such as Bishop Museum.

SITE LOCATION: Three methods are described based on s1te access: 1) short-
duration population assessment will be conducted on short visits (5-10 days)
on periodically planned and otherwise opportunistic wvisits to NWHI; 2) long-
duration population assessment used especially for asynchronic breeders will
be used in conjunction with other field camps when possible and/for at least

one every five years; and 3) continous study of populations on Tern Island,
French Frigate 5Shoals.

Sources: FWS Draft Report of Monitoring Manual of Seabirds of the NWHI.
Unpubl.
HINWR 1983,
HINWR Narrative Report, 1981-1982
Fefer, et.al. 1983.
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QUTPUT:

ECOLOGICAL MONITORINGS

LOCAT DML
FACTORS

Monitoring,
studies and
site locations

3ite Restricitons

Banding
5ite Locationm

Recowvery

Hccess

TMPORTANT
FACTOR

-

OPTIMUN

Flan 1. Shart wisits
gvery l=2 years to all
islands

Flan 2. Long wisit
evary 2-1 years

Plan 3. Continious
study

Work will not occour
within L0 af EJT

species

Able to band birds
on all islands

Able to recover
bands on all islands

Access once a year
band site

ACCEPTABLE

Visits ewvery 5 years
to key lands

Every 5 years

Same

Hork will pot occur
within 500" af E/T
species

Able to bamd birds
an 2/3 of all 1slands

Able to recower bands
on 23 of the islands

Access every 2-3
years to band site

MINIMUM
Same

Every & years
Same

Hithin 300° aof EST
species

Able to band on L1/2 of
aof islands

Able ta recower on
1/2 of islands

Acceds avery 5 years
to band site



OUTPUT: ENVIRONMENTAL EDUCATION

DESCRIPTION: Students and teachers involved in formal environmental education
(EE} programs with a school district or college in which refuge lands,
resaurces and facilities provide a place to actively study and learn about
ecology and environmental relationships and enhance environmental awareness,
understanding and appreciation.

ECOLOGICAL MONITURING: Environmental Study Areas are places where students
and teachers can become involved in an organized environmental education
program. Locational criteria are not aimed at specific studies but suggest
locations where marine and terrestrial ecosystems interact.

Because of the possibility of disturbing and disrupting seabird nesting and
sea turtle/monk seal haul-out behavior, EE sites must be located on specific
sites. 3Shelters and work benches/tables would be included as support
facilities.

The areas should provide places for students to enrich their course of study
as presented by their teacher. Areas also provide locations where the refuge
staff could conduct EE workshops. For the most part, refuge managers and
staff serve as coordinators, consultants and resource persons. The maximum
number of people using the area at one time would be 20.

BASIC ASSUMPTIONS: Activities will occur year-round. Sites should be away
from hazards, nesting and endangered species.

SITE LOCATION: Kilauea Point Wildlife Administrative Site is the existing EE
site on Kauwai. It is easily reached by local, regional and national educators

and is the closest existing site to the remote NWHI, No other EE sites on
Oahu are currently being considered.

Jources: Grays Lake NWR Master Plan
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QUTPUT: ENVIRONMENTAL EDUCATION

LOCAT 1OMAL
FACTORS

DIVERSITY

HAZARDS

ACCESS

SLOFE

FACILITIES

KESTING SPECIES

SEASON

LAND USE

VEGETAT 10N

[MPORTANT
FACTOR

OPTIMUMA

3 or more habitat
types adjacemt to
discussion area

Within fenced=in
area from cliffs,
deep water, sharks,
nasting species

frea within 300"
of parking area

0=2%

Within 1/4 mi. of
restrooms, drinking
water, shadae

2 ar mare mpesting sp.
within 300'

Suitable for use
yaar=round

Over 1/2 mi. from
other activities

Within grass or
Land aras

50

ACCEPTABLE

2 or more habfitat

types

Same

Area within 100°

2=5%

Within 1/? mi. of
Tane

I or more sp. within
409"

Sultable for 9 months

[nf requent interuption

Within sand area

MINIMUN

Same

Within 2000°

E=10%

Within 1/2 mi. of
5 ame

1 ar more sp. within
ml

Suitable for 6 months

Sama

Same



OQUTPUT: INTERPRETATION

DESCRIPTION: [Interpretation is an educational activity aimed at revealing
ecological relationships, examining systems through conducted nature tours,
underwater tours, etc, On-site interpretation is preferred but not always
possible. However, the use of audiovisual media, exhibits and presentations
by experienced personnel is highly desirable and a necessary component to off-
site programs. More people may be reached and exposed to the ecological and
human relationships through these media.

ECOLOGICAL RELATIONSHIPS: Due to the sensitive nature of fsland ecosystems,
endangered species and difficult logistics, off-site interpretive centers will
reach more people. The use of quality audiovisual material will enhance the
interpretive experience and address priority and regional topics in a more
comprehensive manner for more people than would on-site interpretation.
Consequently, Tess environmental impact to fragile ecosystems would result.
Conducted tours and talks will usually start or center at the Refuge
Headquarters when possible, with access from there being by foot. Tour routes
will include sites of public interest, scenic vistas, locations with
informative signs and structures. The quality of the experience is the most
important factor, hence, sites with important ecological components and
diversity will be emphasised without disturbing the wildlife. The maximum
number of people should be less than 20.

BASIC ASSUMPTIONS: Interest exists in populations limited by finmancial and
time constraints. Programs will be conducted by those with direct experience
with the Northwestern Hawaiian Islands. Tour areas will be placed well away
from unprotected sensitive areas, areas frequented by endangered species,
areas of potential hazard and refuge work or storage areas.

Interpretive tours will be led by personnel familiar with refuge policy
regarding sensitive areas.

SITE LOCATIONS: Kilauea Point Wildlife Administrative Site is the closest
interpretive site that is easfly reached by local, regional and national
groups.

Tern Island is a staffed refuge field station located at French Frigate
Shoals. Special airplane charters are necessary to reach this site. On-site
interpretive programs are not currently available there.

Source: Refuge Manual
Kern and Pixley NWR Master Plan, Locational Criteria Forms
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[NTERPRETIYE CENTER (OFF-SITE)

LOCAT TOMAL IHPORTANT

FACTORS FACTOR 0PT IHUM

Iff=site H Within Targe

Location urban centar

On=-site Greater thanp 1000°

Location from endangered
species, hazards

Access K Reachable by public
transpart

Points of £ Several multimedia

Interest events

frea Seating for at least
6
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ACCEPTABLE

Within large
rural district

Greater than S00°
from andangared
species, hazards

Reachable by private
transportation

One ar more media
events

Seating for 40

MIMIMUM
Jame

Sama

Seating for 20



OUTPUT: PHOTOGRAPHY /JOURNALISM/ART

DESCRIPTION: On-site visitors engaged in wildlife-oriented photography,
Journalism and art. Includes both on-site activities and at Kilauea Point.

ECOLOGICAL RELATIONSHIPS: Diversity of habitat and existing wildlife
concentrations, peak nesting seasons and proximity to vistas are key
locational criteria. Other considerations are accessibility, avoidance of
hazards and conflicts, quality of viewing sites, proximity of blinds to
nesting species, ease of monitoring activities of recreationists, lack or
disturbance to environment and wildlife but with close enough proximity to
wildlife/wildlands for full appreciation.

Photographic opportunities are best in early morning and evening, when light
is less intense. Photo opportunities are available at any point on the Refuge
but may be optimized by the use of blinds. This would concentrate useage to
specific areas for ease in monitoring effects.

BASIC ASSUMPTIONS: Refuge personnel will be available to moniter non-
consumptive land uses on an opportunistic basis. Design of blinds
should be considerate of surrounding landscape. Other considerations should
include handicapped access, vandalism, maintenance and construction methods.
Users will avoid critical nesting grounds, sensitive sites and proximity to
endangered species. Users will be required to file for special use permits.
Size of groups will be limited. Group tours will be responsible far
their own food; lodging will be provided on Tern Island for a fee.

LOCATIOMAL [MPORTART
FACTORS FACTOR DPTIMUN ACCEPTABLE MINIMUH
Wildlifa x Areas with excellent Areas with good Areas with fair
wildlife wiewing/ wildlife wiewing/ wildlife viewing/
photographing with- photographing with- photagraphing with
out disturbance out disturbance out disturbance
Hatural Diversity 4 pr more natural 1 or more natural One or more natural
(Habitae) features nearby featuras nearby features naarby
Access (On-site) I Charter boat amd Charter airplame, Space available FW3
airplane refuge boat flight. Refuge boat
Vizgual High=quality visual Quality slements No negative elements
alements in view, in wiew, little in view
no human development  husman development
im sight in sight
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OUTPUT: OTHER RECREATION

DESCRIPTION: Limited recreational opportunity in designated areas for
authorized personnel. Includes swimming, snorkelling, scuba, jogging and
volleyball.,

ECOLOGICAL RELATIONSHIPS: Such activities will be limited to designed areas
on Tern Island and will be managed in ways which will avoid disturbance to
wildlife and/or other habitats.

BASIC ASSUMPTIONS: Mon-wildlife oriented recreation will be Timited to
authorized personnel: those stationed on Tern Island with FWS or other
researchers with Special Use Permits. Also may include commercial fishermen
stationed on motherships, fishing vessels, service vessels, aircraft, etc. at
Tern Island for extended periods.

SITE LOCATIONS: Limited solely to designated area of Tern Island.

LOCAT TONAL IMPORTANT

FACTORS FACTOR OPT | HUM ACCEFTABLE MIMEIHU™

Wildlife X Kot within $ight Within 500' of Same
ar earshat af E/T E/T animals.
animals.

Facilities i Existing Same Same
FUFWAY .«
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OUTPUT: COMMERCIAL FISHING

DESCRIPTION: Commercial use of a renewable fishery resource outside Refuge
boundaries by rod and reel, baited lines, various nets, traps and spearguns.
This includes mothership and commercial charter boat fishing.

ECOLOGICAL RELATIONSHIPS: Maintaining and enchancing existing resource
potentials are priorities of HINWR. MNWHI seabirds consume an estimated
410,000 metric tons of fish. Their nesting islands and atolls are vulnerable
to human disturbances such as pollution and the introduction of exotic or
alien organisms. [f it could be demonstrated that commercial fishing would
not lead to a significant decline in both fish and wildlife stocks, fishing
might be permissible within the Refuge on a limited entry, seasonally
determined basis. Only permitees who have demonstrated a willingness to
follow guidelines and objectives of HINWR would be seasonally renewed.

BASIC ASSUMPTIONS: The HINWR, via Tern Island, will allow and/or provide
radio communication, emergency flights, limited transport of parts and people
to those involved with the industry.

An emergency buoy inside Refuge boundaries will be available for use in
emergencies.

SOURCES:
Fefer et al. 1982.
Okamoto and Kanenaka. Preliminary Report on the MNearshore Fishery
Resource Assessment of the NWHI, 1977-1982. In proceedings of the
Second Symposium on Resource Investigations in the NWHI,Volume 1,
R.M. Grigg and K.Y. Tanone, ed. pp. 123-143,
DLNR. 1979.

LOCATIOMAL IMPORTANT
FACTORS FACTOR OPTIMUM ACCEPTASLE MINIHUM
S5ite Locatfons X Armas managoable Aremas manageable by Sama
by on-site personmel pff-gite personnel
Aecess H Charter boat and plane Charter boat Same
{people and supplies)
Wildlife L Actiwity conducted Activity comducted
1000' from endangered 500" from endangered  Same
species specing
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1578 LAMDINGS AMD POTENT[AL SUSTAIRABLE YIELDS IN THE

HAMATTAN REGION {MODIFIED FROM HAWALL FISHERIES

SERIES/GROUP 1976  LANDINGS
| 4
1} HT
SKIPJACK [AKU} 3,397 3,082
ALBACORE TUMA 285 258
{SURFACE }
{ 5UB- &3 &7
SURFACE )
BIGEYE TUMA (AH1) 230 209
TELLOWFIN TUNA
(AHL) 1,061 963
BOTTOM FISH
{ [MSHORE } 522 474
BOTTOM FISH
{DEEF SEA} 385 KEE]
SEAMOLNT F
GROURDF [ SH 0 L
ARULE 208 188
QPELL 150 136
THARKS 11 10
BILLFISH n 136
SPINY LOBSTER 17 15
SHRIMP (DEEP SEA) 1 b |
KOMA CRAB 14 13
TOTAL 6,12 6,089

DEVELOFMENT PLAN, 1979)

5T

10,000

5,000

3,000

5, 000

|,

SO0
450
SO0

2,000
228
S00
00
500
150

2,000

25

30,350

w

HT

9,072
4,536
2,722
4,536
454
404
454
1,814
204
454
i
454

114
1,814
23

27,533

T

13,400
5,285
3,063
5,210
1,561

972
BES
2,000
432
S50
Al
art
36T
2,000
e

1,622

® - UTILIZING THE COMSERVATIVE (MIMIMUM) VALUES GIVEN IN HAMAII FISHERIES

DEVELOPMENT PLAN (1979), TABLE [1I[-1.
1 = 5T = SHORT TORS (2000 LR) = 0.59072 x METRIC TONS

2 = WT = METRIC TOMS (2205 L&) = L1002 x SHORT TOMS
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ADOITIONAL POTERTIAL TOTAL POTENTIAL

HT

12,156
4,794
2,719
4,745
1,417

&3

1,814
3oz

EkE
1,31%
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QUTPUT: RECREATIONAL FISHING

DESCRIPTION: Noncommercial, consumptive or nonconsumptive use of a renewable
fishery resource by rod and reel and/or speargun. This activity provides the
public with high quality, wildlife oriented recreation in a pristine setting
with relatively unexploited fish stock.

ECOLOGICAL RELATIONSHIPS: A1l fishing programs will be reviewed to detsrmine
if they affect, adversely or beneficially, endangered species or their
habitats. See Non-consumptive commercial use (charter SCUBA diving).

BASIC ASSUMPTIONS: Pending further analysis:

See Non-consumptive commercial use (charter SCUBA diving)
A1l safety requirements must be met.

Fishing only in designated areas.

No fish may be sold.

Catch and release fishing will be favored,

Fishing plan proposed to regional Office will be adopted.

Sources: Tern Island Report
Refuge Planning Manual

LOCAT TDNAL IHPORTANT
FACTORS FRCTOR OPTIHUM ACCEPTABLE MINIHUM
i Argas of f-refuge Areas of f=refuge Same
B supported by on= manageable by
site personnal aff=site personne]
Accass Charter boat and Charter plane Same
airplane
i Areas with excellent Areas with good Araas with fair
R fishing potential fishing potential potantial
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OUTPUT: OTHER CONSUMPTIVE USES

DESCRIPTION: Consumptive use is taken here to include but not limited to
salvage for glassballs, shells, bottles and other historical artifacts
including war paraphernlia, ship salvage, precious and nonprecious coral
harvest.

ECOLOGICAL RELATIONSHIPS: Such activities will be managed in ways which will
avoid serious disturbance to wildlife and/or plant communities. Such
activities will be subject to state and federal Taws. A1l activities will be
reviewed to determine if they affect, adversely or benefically, endangered
species (Section 7 consultation) or their habitats.

BASIC ASSUMPTIOMS: Special-use permits will be issued for all activities.
Activities will occur in designated areas. The use of metal locators will
not be allowed because of potential conflicts with antiquities legislation and
habitat disturbance. Consumptive use will be in accordance with Refuge
objectives. 5aid useage will be subject to state and federal laws including
taxation.

SITE LOCATION: Various activities will be located in specific areas.

Source: Refuge Planning Manual
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OUTPUT: OTHER CONSUMPTIVE USES

LOCATTONAL
FACTORS

Site Locations

ACCEES

Wildlife

IMPORTANT
FACTOR

OPTIMUM

fAreas manageable by
on=site personnal

Charter boat and plane

Activity conducted
10D0" from endangered

pacias
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ACCEPTABLE

Araas manageabla by
of f=5ite personnel

Charter boat
Actiwity conducted

500° From endangersd
ipecies

MINTHLM

Same

Same

Same



OUTPUT SUMMARIES
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VULMNERABLE SPECIES
OUTPUT: HAWAIIAN MONK SEAL PRODUCTION/MAINTENANCE

Descr1?t1un: Species in danger of extinction deriving
special protection and management emphasis pursuant to the

Endangered Species Act of 1973, as amended.

Existing Levels/Distribution: Aerial and beach counts of
monk seals 1n the WWHI have declined from approximately
1,200 animals in 1958 to 550-600 animals in 1982. Studies
involving identification of known animals at Laysan and
Lisfanski Islands 1indicate beach counts represent
approximately 1/3 of the total island population, leading to
the conclusion that the NWHI population is currently between
1,500-1,800 animals. The 1982 counts (typical of recent
years) of seals at various NWHI are as follows:

Nihoa Island 8

MNecker Island 24

French Frigate Shoals 297

Gardner Pinnacles B

Laysan Island a0

Lisianski Island a1

Pearl and Hermes Reef 29

Midway Islands 2

Kure Atoll 24

Total 1982 Count 561
Locational Criteria: Monk seals haul out and pup on Tlava
benches and sandy beaches. Feeding occurs in shallow
nearshore waters and to depths exceeding 30 fathoms. {See

Locational Criteria Form.)

Potential for Continued/Increased Production and

Maintenance: Documented population decline appears
attributed to the combination of natural and human-related
factors including disturbance to hauling beaches, shark
predation, mobbing by overly aggressive males and disease.
Decline 1is particularly dramatic on western atolls and
islands. Mortality of pups and adult females is particularly
serious. Skewed sex ratios (more males) in western atolls
inhibits potential for population stabilization or recovery.
There appears to be 1ittle that can be done to enhance
hauling or feeding habitat. Recovery is dependent upon
contral of limiting factors and reestablishment of balanced
age and sex ratios in each of the different subpopulations.
Major population manipulation (shark contral, culling males,
transplantation) is possible if decline continues.
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OUTPUT: HAWAIIAN MONK SEAL PRODUCTION/MAINTENANCE (Continued)

5.

Demand/Justification for Continued/Increased Production and
Maintenance:

a. Mandates/Policies: Endangered Species Act
[Federal/State), Marine Mammal Protection Act, NWRS
Administration Act, Research Natural Area and Monk Seal
Recovery Plan.

b. Historic/projected public use demand: Principal demand
nas ftocused on research value. Historic harvest,
resulting 1in near extinction, was terminated near the
turn of the century. Research interest is likely to
continuefexpand as species remain in  jeopardy.
Biological characteristics of this unique tropical seal
are also of research and educational interest.
Considerable Tlatent demand for observation cpportunity
might be expected if access was made available,

c. Potential/projected economic return: Current mandates
prevent harvest for economic use, Research/educational
interest generate substantial project funding
{principally federal government funds).

Conflict with Other Qutputs: Principal conflicts occur with
outputs that create disturbance to seals on hauling/pupping
beaches and harassment or potential mortality threats within
feeding habitats. Certain fishery outputs may conflict
through direct or indirect impacts on food supply/habitat.
Certain recreational and perhaps scientific/educational
outputs may conflict by causing excessive harassment on
haul-out areas.

%Egect1vef5trat fes: The intermediate goals stated in the
overy FPlan direct management/research efforts to 1) stop
the downward trend in numbers of monk seals in the central
and western portions of the species' range; 2) take action
to develop positive growth rates at most or all islands; 3)
take action to identify or prevent human activities that
could result 1im degradation or destruction of vital
habitats; and 4) determine the population level which will
result in maximum net productivity.

Basic strategies to deal with these problems dinclude 1)
identify and mitigate natural factors contributing to
decreased survival and productivity; 2) characterize marine
and terrestrial habitat reguirements; 3) monitor population
trends; 4) document and where possible, mitigate the direct

and indirect effects of human activities on monk seals; and
5) implement programs leading to conservation and recovery.

62



VULNERABLE SPECIES
OUTPUT: GREEN SEA TURTLE PRODUCTION/MAINTENANCE

1.

Description: (See definition of endangered species produc-
f*un?ﬁgintenance].

Existing Levels/Distribution: The Hawaiian population of
green sea turtles was historically distributed throughout
the 2,450 km Hawaiian Archipelago, Taking of sea turtles
for food, oil and shell products persisted throughout the
era of Polynesians and increased with the influx of people
from other parts of the world.

Severely reduced populations remain today with over 90% of
the extant breeding population found at French Frigate
Shoals (about 300 breeding females). Because all mature
females do not breed each year, the total mature female
population at French Frigate Shoals is probably about 750
(Weatherall 1983). An estimated total of not more than 20
females nest annually at Laysan and Lisianski Islands and
Pear] and Hermes Reef.

Locational Criteria: Mesting green sea turtles require
suitable beaches [sloped with well-drained sand) free from
exotic and excessive numbers of natural predators. Major
food resources are various species of algae found at inshore
areas. The main island areas have larger standing crop
densities of the preferred algae species., Basking areas
(sand beaches, beach rock slabs and sand bars) are important
also. (See Locational Criteria Form).

Potential for Continued/Increased Production and Mainte-
nance: Continued production and maintenance will require
continued protection of the habitats on the NWHI and the
nearshore areas of these and the main Hawaiian Islands and
enforcement of regulations protecting the turtles. There
are opportunities to increase nesting populations on many of
the NWHI, however restoration of major nesting colonies
on the main islands appear unlikely. A potential exists
for increasing the number of turtles nesting at Laysan and
Laysan and Lisianski Islands and Pear] and Hermes Reef,
This may require artificial stocking, "headstarting"
(raising hatchlings in captivity to a juvenile size), some
predator control, and continued enforcement and educational
efforts and restricting human access/disturbance,
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QUTPUT: GREEM SEA TURTLE PRODUCTION/MAINTENANCE (Continued)

Demand/Justification for Continued/Increased Production and
Maintenance:

a. Mandates/Policies: Endangered Species Act (Federal/
State], AWRS Administration Act, Research Natural Area,
Green Sea Turtle Regulations (State).

b. Historic/projected public use demand: The exploitation
of green sea turtles was a traditional use, strictly
requlated for the nobility and priests of native
Hawaiians. Turtles were captured by hand, or with
spears or nets. The populations around the main
islands were taken. Traditional controlled take gave
way in the mid-1800's to more intensive and commercial
take, including around the NWHI. Regulation to protect
the remaining population was adopted in 1974 by the
State of Hawaii and in 1978 by the Federal Government
A small amount of interest in renewing harvest of
turtles persists. Some people would Tlike to see
subsistence catch regulations developed to meet
traditional native Hawaiian demands. Research interest
has been ongoing and promises to continue. There may
be some demand for observation opportunities if access
can be made available.

c. Potential/projected economic return: Current mandates
prevent harvest for economic use. There could be a
potential for a small economic return from harvesting a
sustained yield from a non-endangered population.
Research/educational {interest generates some project
funding (principally federal government funds).

Conflicts with Other Outputs: Principal conflicts involve

outputs that could 1interfere with nearshore feeding or
create disturbance to nesting or basking turtles or the
nests, These include bait fishing, nature tours and sport
fishing. Certain fishery outputs may conflict through
threat of entanglement in nets. Any output which
potentially presents threat of exotic predators becoming
established on the islands may conflict.

Objectives/Strategies: No Recovery Plan has yet been
prepared for the Pacific populations of green sea turtles.
Thus, management objectives at this point are directed at
first maintaining existing populations, particularly the
viable breeding/nesting population at French Frigate Shoals.
In addition, efforts will be made to encourage or actively

restore nesting populations at other major atolls in the
NWHI .
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OQUTPUT: GREEN SEA TURTLE PRODUCTIOM/MAINTENANCE (Continued)

Strategies to achieve these objectives will start with
protection of all the atolls with current or historic
nesting wse. Additional management efforts may include
artificial stocking dn switable but unused or underused
habitat, predator control, manipulation of hatchlings, etc.
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VULNERABLE SPECIES
QUTPUT: LAYSAN DUCK PRODUCTTOM/MAINTENANCE

1

3.

DEEﬂ?igtiun: species in danger of extinction deriving
special protection and management emphasis pursuant to the
Endangered Species Act of 1973, as amended.

Existin? levels/Distribution: Laysan ducks are endemic to
Laysan lslands. |hese birds are vitally linked to the lagoon
ecosystem and 1ts surrounding mud/sand flats and vegetation.
The Laysan duck population has been severely threatened by a
number of factors since the late 1800's. Following the
prohibition on hunting, astablishment of a sanctuary and
rehabilitation of the habitat, the Laysan duck population
increased to several hundred. Population estimates fluctuate
some but the population appears to be relatively stable,

Locational Criteria: The lagoon system, including much of
Tt invertebrate fauna, 1is vital to the survival of the
duck. Feeding occurs in the lageon and along the shoreline.
These birds also depend on the shrub and grass vegetation
surrugnding the lagoon for cover. (See Locational Criteria
Form.

Potential for Continued/Increased Production and
Maintenance: Relatively sEaE1e populations appear to
approach or meet the carrying capacity of the avajlable
habitat for Laysan ducks. The chief concern is not to
increase populations but to assure continued existence of
the duck population through maintenance of a viable lagoon
system. The lagoon system must be thoroughly understood so
unnatural changes can be recognized and trends in
deteriorating habitat conditions can be prevented.

Demand/Justification for Continued/Increased Production and
Maintenance:

a. Mandates/Policies: Endangered Species Act
[Federal/State], NWRS Administration Act, Research
Matural Area, Laysan Duck Recovery Plan and Migratory
Bird Treaty Act.

b. Historic/projected public use demand: Historic use has
Been limlfeé to a very few people. Laysan ducks were
killed for food and sport by members of the early guanc
operations and feather traders. Sfince that era, use
has been confined to research, an interest which is
Jikely to continue at sporadic intervals. A limited
amount of interest may exist for observation
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OUTPUT: LAYSAN DUCK PRODUCTION/MAINTENANCE (Continued)

opportunities if access to Laysan Island is available,
Various zoological gardens or similar institutions are
interested in maintaining or obtaining collections of
these birds.

t. Potential/projected economic return: Current mandates
préevent consumptive use; 1n addition, there are no
current demands for such use. Research/educational in-
terest generates some project project funding (prin-
cipally federal government funds).

Conflicts with Other Outputs: Principal conflicts occur
with outputs that require frequent human access to Laysan
Island or modification of the island. Additional conflicts
arise with outputs which result in additional threats of
harmful exotic organisms becoming established on the island.

Objectives/Strategies: Because of the unique nature of the
threats to this species, the Recovery Plan objectives focus
on two points. The maximum population of 500-600 does
fluctuate some but management efforts will simply attempt to
maintain this natural population. To achieve this, efforts
will be directed at preventing exotic influences from
disturbing the delicate environment, particularly the lagoon
system. In addition, captive breeding stock will be
maintained as a backup in the event a disaster hits the
population.

The thrust of recovery management will be an intensive
program to prevent introductions of exotics and effects of
people coupled with careful preparation to eliminate exotics
if they do colonize the dsland. In addition, the
physical/chemical and biological conditions of the Tlagoon
will be monitored in relation to conditions for the Laysan
duck, Population monitoring technigues will be developed
and scheduled surveys conducted.
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VULNERABLE SPECIES
OUTPUT: LAYSAN FINCH PRODUCTION/MAINTENANCE

1.

2.

Description: species 1in danger of extinction deriving
5peciai protection and management emphasis pursuant to the

Endangered Species Act of 1973, as amended.

ExTating Levels/Distribution: Twelve line transect censuses
from 1966 to 1976 yielded population estimates between 6,764
and 20,802 {average 1n,na?§. More recent counts (1983) have
resulted in similar population estimates (11,047). PRoughly
10,000 appears to be the carrying capacity of the habitat
on Laysan Island. These birds are distributed throughout
the terrestrial portions of the island.

One hundred and eight Laysan finches were introduced to
Southeast Island, Pearl and Hermes Reef, 1in 1967. This
population increased and appears to have stabilized at about
500 birds. Individual birds have emigrated to neighboring
islands in Pearl and Hermes Reef. There are now small
populations of about 50 birds each on Morth, Grass, Seal and
Kittery islands.

Locational Criteria: Laysan finches nest primarily in
clumps of bunch grass (Eragrostis sp.), although they will
use other vegetation types. ey feed on many parts (seeds,
tender shoots, flower heads) of various plants,
invertebrates, and sometimes seabird eggs and carrion., (See
Locational Criteria Form.)

Potential for Continued/Increased Production and
Maintenance: ATT popuTations appear to be at the full
carrying capacity of the habitat. Populations also appear
to be relatively stable over the long term, despite some
fluctuation from year to year. Recovery plan objectives aim
towards maintaining current distribution and abundance.
There are no plans for increasing production and
maintenance.

Demand/Justification for Continued/Increased Production and
Maintenance:

d. Mandates/policies: Endangered Species Act
(Federal/State), NWRS Administration Act and Research
Katural Area.

b. Historic/projected public use demand: There are no
historic uses other than limited scientific
investigations (population CEnsuses, specimens
collected, 1ife history observation). Scientific




OUTPUT: LAYSAN FIWCH PRODUCTION/MAINTENANCE (Continued)

6.

interest 1is likely to continue, to assist as needed,
with management of this endangered species., There
could be some small demand for observation
opportunities, depending on access availability.

c. Potential/projected economic return: There are no
known consumptive uses of this species., This species
is a potential attraction for commercial nature tours.
Research/educational also interest generates some pro-
ject funding (principally federal government funds.)

Conflicts with Other Outputs: Principal conflicts occur
with” outputs which involve either frequent or illegal human
access to Laysan Island or the potential of harmful exotic
organisms becoming established on the islands.

gEigctiveIStrntegies: Because of the umique nature of the
threats to this species, the Recovery Plan objectives simply
require that the existing habitat and population be
maintained at current levels. The key component of the
recovery objective is to guarantee to the extent possible,
that exotic influences (organisms, effects of people) are
not allowed to change the nature of MNihoa Island, An
intensive program to prevent introductions of exotics and
effects of people, coupled with careful preparation to be
able to eliminate exotics in the event they do colonize the
island, will be the prime strategy for recovery.
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VULNERABLE SPECIES
QUTPUT: NIHOA FINCH PRODUCTION/MAINTENANCE

1.

Descr1?tiun: Species 1in danger of extinction deriving
special protection and management emphasis pursuant to the
Endangered Species Act of 1973, as amended.

Existing Levels/Distribution: Line transect censuses,
conducted between 1964 and 1975, generated population
estimates of Nihoa finches from 1,318 to 6,686. The only
census since then, conducted in 1981, provided a population
estimate of 1,608 birds. The total population probably
fluctuates between 2,000 and 4,000 birds.

Locational Criteria: Nihoa finches appear to nest most
often 1in holes of cliffs or rocky outcroppings. Foods
include seeds, tender shoots, and flower heads of plants,
invertebrates, and also seabird eggs. (See Locational
Criteria Form.)

Potential for Continued/Increased Production and
Maintenance: Nihoa finches appear to be fully occupying
all suitable habitat on Nihoa Island. The population also
appears to be relatively stable over the long term, although
census data from different years dindicate that the
population may fluctuate quite a bit. Recovery Plan
objectives aim toward maintaining the current population
level., There are no plans for increasing production and
maintenance on the refuge (with the potential exception of
transplanting birds to another is5land).

Demand/Justification for Continued/Increased Production and
Maintenance:

2. Mandates/policies: Endangered Species Act
(Federal /State), MNWRS Administration Act and Research
Matural Area.

b. Hiﬁtnricgﬁrujected public use demand: Mo historic use
other than very limited scientific investigations
(population censuses, a few specimens collected, life
history observation). Scientific interest is likely to
continue, assisting as needed, with management of this
endangered species. There is a possibility of a small
demand for observation opportunities; however, access
to Wihoa Island is difficult and relatively dangerous.
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OUTPUT: NIHOA FINCH PRODUCTION/MAINTEMANCE (Continued)

c. Potential/projected economic return: There are no
consumptive uses of this species; in any case
consumptive wuses of endangered species are illegal.
This species could potentially be one attraction for
commercial nature tours of various kinds, although
access to Nihoa Island is difficult and relatively
dangerous. Research/educational interest generates a
small amount of project funding (principally federal
government funds).

Conflicts with Other Qutputs: Principal conflicts occur
with outputs which TnvoTve either frequent or i1legal human
access to Nihoa Island or the potential of harmful exotic
organisms becoming established on the fsland.

Objectives/Strategies: Because of the unique nature of the
threats to this species, the Recovery Plan objectives simply
require that the existing habitat and population be
maintained at current levels. The key component of the
recovery objective is to guarantee, to the extent possible,
that exotic influences (organisms, effects of people) are
not allowed to change the nature of Nihoa Island. An
intensive program to prevent introductions of exotics and
effects of people, coupled with careful preparation to be
able to eliminate exotics in the event they do colonize the
island, will be the prime strategy for recovery.
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VULNERABLE SPECIES
OUTPUT: NIHOA MILLERBIRD PRODUCTION/MAINTENANCE

l.

Ls

3.

Description: (See definition of endangered species
pruﬂuc%iﬂn?maintenance+l

Existing levels/Distribution: Line transect censuses
bBetween 1964 and 19/3 produced population estimates from 41
to 625. A more recent census (1981) indicates an estimated
pepulation of about 338 birds. Apparently a more or less
stable population of between 200 and 500 birds eccupies the
island. They appear to be confined mostly to the dense,
shrubby vegetation which occupies about 40 hectares (64%) of
the islands. -

Locational Criteria: MNihoa millerbirds are associated with
dense stands of 5ida sp. and Chenopodium sp. shrubs. They
place their nests within the densest portion of the plants.
Millerbirds forage within the shrubs, in the leaf litter and
on the soil surface, taking various insects and other
inverte?rates. (See Locational Criteria Form for further
detail.

Potential for Continued/Increased Production and
Maintenance: MWihoa millerbirds are endemic to Nihoa 1sland
and appear to be fully occupying available habitat on the
Island, The population may fluctuate some but it appears to
be stable over the Tong term at around the carrying capacity
of the island for millerbirds. The Recovery Plan for the
Nihoa millerbird focuses on assuring the continued existence
of this population. Expansion of the population is not a
primary need except for the possibility of establishing
buffer populations. The option will be kept open to move
the millerbird to Laysan Island where a closely related
subspecies once occurred.

Demand/Justification for Continued/Increased Production and
Maintenance:

a. Mandates/policies: Endangered Species Act
(Federal/State), NWRS Administration Act., Research
Natural Area.

b. Historic/projected public use demand: No historic use
other than very Ilimited scientific investigations
(population censuses, a few specimens collected, life
history observation). Scientific interest is likely to
continue, assisting, as needed, with management of this
endangered species. There is a possibility of a small
demand for opportunities to observe this species,
however access to WNihoa Island is difficult and
relatively dangerous.
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OUTPUT: NIHOA MILLERBIRD PRODUCTION/MAINTENANCE

7.

Conflicts: Principal conflicts occur with outputs that
invoTve either frequent or illegal (unregulated) human
access to Nihoa Island or the potential increased risk of
introduced organisms becoming established on Nihoa.

Objectives and Strategies: Because of the unique nature of

e threats to this speces, the Recovery Plan objectives
simply require that the existing habitat and populations be
maintained at current levels. The key component of the
recovery objective is to guarantee to the extent possible
that exotic influences (organisms, effects of people) are
not allowed to change the nature of Nihoa Island. An
intensive program to prevent introductfons and the effects
of people, combined with careful preparation to be able to
eliminate exotics in the event they do colonize the island,
will be the prime strategy for recovery,
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QUTPUT: SENSITIVE SPECIES (SOOTY STORM-PETREL) PRODUCTION/

WATNTENANCE

1.

Description: Species, subspecies or distinct populations
that  couTd become federally listed as endangered or

threatened 1in the forseeable future throughout all or in a
significant portion of the ranges without active management
or removal of threats. Currently, the sooty storm-petrel is
the only NWHI species designated as sensitive,

Existing Levels/Distribution: Sooty storm-petrels are
restricted to the HNorth Pacific Ocean, with breeding
colonies in the NWHI and in Japan, on the Volcano, Izu and
possibly Bonin Islands. Storm-petrels are difficult to
census accurately, and both existing and historical
estimates are very approximate. For this reason, reliable
information on population trends is not available. However,
breeding populations on Torishima Island (Izu Islands) have
greatly decreased recently. Estimates of breeding
populations in the NWHI (1979-1982) are as follows:

Mihoa 2000-3000 pairs
Mecker +
French Frigate Shopals +
Gardner Pinnacles 0
Laysan 500-2500 pairs
Lisianski ?
Pearl and Hermes Reef 1000-2000 pairs
Midway 0
Kure 3
Total 3500-7500 pairs

Locational Criteria: Socoty storm-petrels are present on the
islands only during the breeding season. They nest in a
variety of habitats including subsurface burrows, under
vegetation and in natural rock crevices. They probably feed
offshore while associated with the jslands.

Potential for Continued/Increased Production and
Maintenance: Continued production and maintenance will
require continued protection of the breeding habitats in the
NWHI. Sooty storm-petrels have been recorded on Kure
Atoll, but nro nesting has been documented. Their absence
there and on Midway Islands is probably due to rats, which
ki1l adults, chicks and eggs. Predator eradication and/or
control programs are necessary to encourage breeding on
these islands.
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OUTPUT: SENSITIVE SPECIES (S00TY STORM-PETREL) PRODUCTION/
MATRTENANCE (Continued)

Demand/Justification for Continued/Increased Production and
Maintenance: reeding populations of sooty storm-petrels
are small and limited to a few localities. The small
colonies  in the NWHI probably comprise a significant
proportion of the world population. Protection of existing
nesting habitat and efforts to increase the 1imited
distribution are necessary to prevent this species from
becoming threatened or endangered.

Conflicts with other Outputs: Principal conflicts occur
with outputs that harass birds on the nesting 9islands or
destroy nesting habitat. Certain fishery outputs may
conflict by affecting food availability and accidentally
intreducing predators.

Objectives and Strategies: Present breeding populations
shouTd be protected by restricting access to colonies during
the reproductive season. Expansion of these populations
should be encouraged by urging the institution of persistent
rat control measures at Midway Islands,
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ENVIRONMENT
OUTPUT: CULTURAL RESOURCE PROTECTION

1.

Description: This output dinvolves preservation of

olynesian archaeological sites and artifacts, as well as
historic artifacts. Religious wuse of sites is also an
aspect of their protection.

Locational Criteria: House sites, terraces, burial caves
and ceremonial structures are found on Nihoa; MNecker has
numerous maraes (temples). Evidence of past commercial and
military use may exist on all NWHI.

Existing Levels/Distribution: The Bishop Museum s
assessing archaeological sites on Nihoa and Necker: no on-
site visitation by nonresearchers has been allowed.
Historical artifacts on other NWHI have not been cataloged,
nar has their collection been allowed.

Potential for Continued/Increased Production and
WaTntenance: Bishop Museum archaeologists could complete
assessments for all  MNWHI. Hawaiian sites would be
available, when Tlogistically feasible, to the public for
religious purposes.

Demand/Justification for Continued /Increased Production and
Maintenance: Groups have requested access to religious
s1tes on Nihoa and Necker, Approval of these would likely
lead to more requests for visitation.

Conflict: MNesting seabirds and endangered land birds are
most Tikely to be affected by human visitation to islands.
seals and turtles also may be disturbed by Jlandings and
departures. On and off-loading can be extremely hazardous
or impossible on Necker and Nihoa; the steeply sloping,
rubbly terrain is an additfonal hazard. Costs, which must
be born by the visitors, may be quite high. A FWS employee
must accompany all groups.

Objectives and Strategies: Specific archaeological aims for
sites on Nihoa and Wecker will be established using Bishop
Museum recommendations when that study concludes in early
1985. The remaining refuge islands will be assessed and,
where appropriate, nominated to state and national
registers. Groups desiring access to archaeological sites
will be accommodated whenever possible. Such visits will be
scheduled to minimize wildlife conflicts.
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RESOURCE MANAGEMENT
OUTPUT: WILDERMESS

1.

Description: An area of federal land in excess of 5000
acres and lacking permanent improvements or human habitation
which is designated by Congress. The minimum size
requirement makes practical the land's preservation in an
unimpaired condition. Compatible wuses are allowed with
specific restrictions.

Locational Criteria: The proposed Hawaiian Islands
Wilderness was first suggested after a review of all
federal lands 1in excess of 5000 acres. The first
proposal fincluded a total of 303,936 acres out of a
tentative total of 304,203 acres pf HINWR Tlands and
waters, This recognized that Tern Island was not of
wilderness quality. After public hearings on this
proposal, it was amended to include 255,878 acres,
reflecting a new refuge boundary agreement between the State
of Hawaii and the Department of the Interior. Hawaii later
was dropped from House Bill 1907 with the formal
recommendation that only 1,742 acres of emergent lands be
considered as wilderness on the inftial designation and at
such time as the actual boundaries are resolved with the
state of Hawaii, the additional submerged lands be adopted.

Existing Status: Because of the unresolved boundary
dispute, the proposal was not presented to Congress in spite
of support from both Semators from Hawaii.

Potential for Enactment: So 1long as the boundary dispute
remains unresolved, 1t is unlikely that wilderness status
will be .granted. It appears that the refuge has been
dropped from consideration. FW3 policy is to manage all
emergent lands, excluding Tern Island, as de facto
wilderness.

Demands for Output: The demand for wilderness status has
declined somewhat since the initial proposal and depends on
the outcome of the boundary dispute.

Conflicts: In the face of other Tegislation such as Research
Natural Area Status, the need for Wilderness classification
of refuge lands may not be as great. Wilderness status may
prevent the execution of some proposed refuge activities,
including such fishery support as small boat traffic and
vessel mooring. However, Tern Island, the proposed site for
most of the activity including tours, photography, environ-
mental education, etc., has been excluded from wilderness
consideration. The use of motorized boats and generators
for management purposes, already an established practice and
necessary to accomplish refuge goals, could continue if the
HINWR 1s granted Wilderness status.
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QUTPUT: WILDERNESS (Continued)

7.

Obiectives and Strategies: With resolution of the boundary

Tspute and claritication of permitted activities
as prerequisites, the emergent lands and, if feasible, HINKR
waters will be nominated for wilderness status. As before,
Tern Island would be excluded from this consideration. This
would ensure consistent long-range management goals for the
refuge. Pending a decision on the boundary dispute, the
refuge will be managed as de facto wilderness, as is FWs
policy.
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ENVIRONMENT
OUTPUT: RESEARCH WATURAL AREA

1.

3.

Description: In a research natural area, natural processes
are ailuw&d to procede wunhampered, providing baseline
ecological data, research and educational opportunities for
advanced students, scientists and managers,

Locational Criteria: The seven large islands and atolls in
the HINWR are designated RNAs: Nihoa, MNecker, French
Frigate Shoals, Gardner Pinnacles, Laysan, Lisianski and
Pear]l and Hermes Reef,

Existing Levels/Distribution: The FW5 carries out
continuous seabird monftoring at French Frigate Shoals,
primarily on Tern Island. Both the Service and NMFS conduct
spring and summer field camps on several of the other large
1slands and atolls of the refuge. Shorter visits are also
scheduled or occur opportunistically or when necessary for
management.

Potential for Continued Status: Graduate students and
researchers regularly submit research proposals for projects
in the HINWR, Increased fishing in NWHI waters will
necessitate close seabird monitoring., Monk seal and green
sea turtle research will continue.

Demand/Justification for Continued Status: Baseline data
collection Tor seabirds nesting within the refuge began fin
the five year Tripartite Study, which concluded last fall,
To be of management value, data collection must continue,
especially as use of the refuge and surrounding waters
fncreases.

Conflicts: RNA status T1imits nonresearch activities on most
of the emergent refuge land. It also precludes activities
interfering with naturally-occurring processes on  the
designated dJslands and atolls. Educational uses of RNAs
may interfere with refuge goals for wildlife.

Objectives and Strategies: The FWS will continue to conduct
resgarch and monitoring on HINWR lands. Qutside research
proposals will be evaluated individually, especially with
respect to management applicability and effect on wildlife.
Limited educational opportunities will be available to
educators (see Envirornmental Education).
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ENVIRONMENT
QUTPUT: OTHER PROTECTIVE STATUS

L

Description: Potential designations of areas in the HINWR
incTude critical habitat for all threatened and endangered
species, marine sanctuary, refuge overlay status for Midway,

¥ur;aah:ritage site, biosphere reserve and national natural
andmark.

Locational Criteria:

Critical Habitat: Areas that may be proposed for the monk
seal include beaches and lava benches inland to 100' beyond
the vegetation line, submerged land, lagoon waters and all
waters from the Tow Tow water mark out a yet undecided
depth. Sea turtle, land bird and waterbird habitat has not
yet been proposed.

Marine Sanctuary Proposal: This would encompass all land
and waters within a 12 mile radius of all NWHI.

Midway Refuge Overlay: This plan seeks to include the
islands of Midway in the NWR system as an overlay refuge.

World Heritage Site: Such a plan could include the entire
refuge.

Biosphere Reserve: Potentially, the entire HINWR could be
included.

National Natural Landmark: In a 1981 evaluation of possible
state areas to be designated landmarks, the NWHI from Nihoa
to Kure were ranked first.

Existing Levels/Distribution:

Critical habitat: Designation of critical habitat for the
monk seal was deferred until after the recovery plan. The
plan was recently (1983) completed and it included a
recommendation for critical habitat by the recovery team.
Mo formal proposal by National Marine Fisheries Service
(MMFS) has been made yet. A formal proposal by NMFS for the
green sea turtle has been deferred until completion of the
recovery plan. Critical habitat for land birds has not been
designated.

Marine Sanctuary Proposal: A proposal has been submitted to
NOAA. It has not yet been acted upon.
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OUTPUT: OTHER PROTECTIVE STATUS (Continued)

4.

Midway Refuge Overlay: The FWS presented a proposal to the
U.5. Navy and negotiations are now underway.

World Heritage Site: Mo formal proposal to designate all or
part of the HINWR a world heritage site has been made.

Biosphere Reserve: No proposal has been made,
National Matural Landmark: No proposal has been made.

Potential for Continued/Increased Protection:

Critical Habitat: This designation, as described in the
recovery plan, would enlarge the protective area for monk
seals by dincluding waters around Nihoa, Necker and
Lisianski; other areas of monk seal critical habitat would
overlay current refuge boundaries. Exact boundaries of green
sea turtle critical habitat have not yet been delineated.
Critical habitat for the land and water birds would overlay
present refuge boundaries.

Marine Sanctuary: This status would overlay management areas
currently protected to varying degrees by state and federal
agencies. This overlay s proposed to ameliorate the
potential conflicts between these organizations' different
management perspectives.

Midway Refuge Cverlay: This plan would enhance the wildlife
management programs at Midway by increasing FWS
effectiveness.

World Heritage Site: Designation of HINWR as a heritage
site may provide additional protection for natural features
in the refuge, as well as encouraging publication of
informative material for the general public.

Biosphere Reserve: This designation, which specifies that
the site  should provide research and educational
opportunities, provides production and maintenance
guidelines similar to RNA status,

National Natural Landmark: This status may offer
additional protection for refuge resources.

Justification for Continued/Increased Protection:

Critical Habitat: Recent monk seal population declines,
although not yet completely understood, dindicate the need
for maximum protective efforts. Protection and recovery
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QUTPUT: OTHER PROTECTIVE STATUS (Continued)

will be enhanced by critical habitat designation for all
endangered and threatened species in the refuge.

Marine Sanctuary: This comprehensive management plan is
designed to enhance the management of the waters surrounding
the NWHI.

Midway Refuge Overlay: These islands contain the largest
NWHI breeding colonies of three seabird species, as well as
producing a small number of monk seal pups annually, Green
sea turtles frequent adjacent waters. The coexisting human
population makes Midway's wildlife management situation
unique. Production and maintenance of wildlife could be
increased if the FWS was able to enact more consistent and
sustained research and control projects than are now
possible.

World Heritage Site: There is no present demand to nominate
HINWR for this status. The possible additional protection

and support of refuge goals justifies investigating this
designation for the refuge.

Biosphere Reserve: RNA designation may make nomination of
the HINWR unnecessary; however, the possibility should be

explored before this designation 495 dropped from
consideration.

National Matural Landmark: Although there is no present
demand to nominate HINWR for landmark status, this
designation should also be considered.

Conflicts:

Critical Habitat: Permits will be reguired for activities
within critical habitat; this may hamper some research
projects. Inclusion of waters not within the HINWR may
restrict fishing and traffic.

Marine Sanctuary: Parties now claiming jurisdiction over
potential sanctuary lands and waters must negotiate.  NOAA
would manage the sanctuary, allowing use of it by permit.
This may restrict some refuge programs.

Midway Refuge Overlay: Refuge overlay status for Midway
Islands may require the Navy to increase consultation with
the FWS concerning projects potentially affecting seabirds
and other wildlife., This addition to the refuge system
would increase FWS responsibilities, perhaps necessitating
additional staff and funds.
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QUTPUT: OTHER PROTECTIVE STATUS (Continued)

World Heritage Site: Heritage sites generally provide
recreation and on-site interpretation which would likely
conflict with refuge management goals. However, sites of
outstanding significance may have much more 1imited public
access.

Biosphere Reserve: The educational stipulation of biosphere
reserve status may conflict with research and management
goals.

National MNatural Landmark: Inclusion of Midway and Kure
with refuge islands may restrict current uses of those two
atolls,

Objectives and Strategies:

Critical Habitat: Designate appropriate critical habitats
for all threatened and endangered species.

Marine Sanctuary: With all involved parties, thoroughly
investigate the submitted proposal.

Midway Refuge Overlay: Continue dialog with the Navy
concerning the FWS proposal.

World Heritage Site: Investigate the possibility of
nominating all or part of the HINWR as a world heritage
site. If appropriate, nomination will follow,

Biosphere Reserve: Evaluate the consequences of biosphere
reserve status for the HINWR; nomination would be contingent
upon recommendation.

National Matural Landmark: Evaluate the effect of this

designation on the refuge. Implement nomination procedures
if appropriate.
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ENVIRONMENT
QUTPUT: STATE OF HAWAII LAND USES

1.

Conservation Land Use District:

Lands within the various counties bounded by conservation
district 1ines as established by Act 187, SHL 1961, and Act
206, SHL 1963, or future amendments. There are five
established subzones;

A. Protective (P) Subzone is designed "to protect
valuabTe resources in such designated areas as
restricted watersheds, marine, plant, and wildlife
sanctuaries, significant historic, archaeological,
geological and volcanological features and sites; and
other designated unigue areas. The boundaries of the
(P) subzone shall encompass: A1l lands encompassing
the NWHI except Midway Island.”

B. Limited (L) Subzone is to limit uses where natural
conditions suggest constraints on human activities
i.e., lands subject to floods, tsumamis, volcanoes,
erosion, etc.

G Respurce (R) Subzone is to develop, with proper
management, Aareas to ensure sustained use of natural
resources of those areas., These areas include offshore
islands of the state unless placed in a (P} or (L)
subzone; Lands and territorial waters below the upper
reaches of the wash of waves, wusually evidenced by the
edge of wvegetation, unless placed in a (P} or (L)
subzone.

D. General (G} Subzone is designated open space where
specific conservation wuses may not be defined, but
where urban use would be premature.

E. Special (EE) Subzone possessing unique
developmental qualities which compliment the natural
resources of the area.

The (P) and {R) subzones are delineated in the NWHI. The
following wuses are permitted with the (P) subzone:
Research; recreational and educational use which require no
physical facilities; establishment of marine, plant, and
wild1ife sanctuaries and refuges, wilderness and scenic
areas including habitat improvements, maintenance of desired
vegetation, removal of dead or noxious plants; programs for
control of animal, plant, and marine populations, to include
fishing and hunting; monitoring, observing and measuring
natural resources. Governmental use not enumerated herein
where public benefit outweighs any impact on the
conservation district will be implemented. The (R}
subzone will dnclude all uses of the (P) subzone and
aquaculture, artificial reefs and commercial fishing
operations.
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QUTPUT: STATE OF HAWAII LAND USES (Continued)

Conflicts: The designation of (P) and (R) subzones provides
superficial protection to the resources of the NWHI.  The
{P? subzone applies to all lands in the NWHI except Midway.
The regulation can be interpreted to read that no structures
can be built on lands in the subzone. The definition
includes the control of marine pepulations by fishing and
the final clause could invalidate all conservation measyures
inherent 1in the regulations for the benefit of the public.
The (R) subzone includes commercial fishing and aquaculture
development. It appears these subzones are not adequate to
ensure continued and comprehensive protection for resources
in the HINWR,

Marine Life Conservation Area:

Spectal area designation of unique marine resources, A11
marine waters of the State of Hawaii are designated a marine
1ife conservation area to be administered by the Department
of Land and Matural Resources. Mo persons shal] take any
fish, crustacea, squid or other marine animal within any
conservation district except in accordance with specific
requlations. These may be Timited area and species taken,
manner of take, seasons and closures.

Coastal 7one Management Act:

State of Hawail authorizes Department of Planning and
Economic Development to manage CIM complying with federal
CIMR of 1972: to apply when development significantly

affects coast zome or for a project whose market value
exceeds $25,000.

special Management Area:

UTassification of special marine areas extending not less
than 300 feet inland and including the waters themselves.
No development will be permitted that will have an adverse
environmental and ecological effect on the area except if 1t
s outweighed by public health and safety concerns,

shoreline Management Area:

Class{fication by City and County which follows state
ordinance, Requires special management use permit. City
jurisdiction in urban areas only. This classification over-
laps the conservation land use status of the NWHI.

Definition of shorelime:

Upper reaches of the wash of the waves evidenced by
vegetation Tine, or 1f not vegetation, then by debris line
on beach.
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QUTPUT: STATE OF HAWAII LAND USES (Continued)

10.

11.

12.

Natural Area Reserve System:
Preservation of unigue natural resources. Preserves,

sanctuaries, refuges must be strengthemed and additional
areas of land and shoreline suitable for preservation should
be set aside and administered solely and specifically for
the aforesaid purpose. This is a state-wide system
established to preserve in perpetuity specific land and
water areas supporting natural flora and fauna native to
Hawaii in a condition as unmodified as possible.

State Endangered Species Act:

Follows fTederal Ilead but recognizes that a threatened

species on the federal list may be an endangered species on

the state 1ist. Provides regulations pertaining to the

conservation of such species.

a. Hawaiian monk seal - protected species by HRS 195-D.
It is wunlawful to molest, kil1l, capture, possess,
except with permit, the Hawaiian seal.

Wildlife Sanctuary/Refuge:

Designated area of IHEH or water to preserve, protect,
conserve and manage wildlife, where hunting and other
activities may be restricted.

Wilderness Preserve:

Helatively Tlarge designated areas with diversity and
abundance of native flora and fauna and geological
formations, largely wundisturbed by people or their
influences, in which the introduction of exotic plants,
animals or construction of structures is prohibited.

Scenic Resarve:

Designated areas possessing natural, scenic, wildland
qualities which in total or individually outweigh all other
values the area may possess, when evaluated in the long rum
for public interest.

Historic Site:

specitically defined location, site or area designated on
the national or state register of historic places and
identified with... the indigepous culture of the state.
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OTHER FISH AND WILDLIFE
OUTPUT: MARIME BIRD PRODUCTION AND MAINTENANCE

3.

Description: A1l bird species (except waterfowl), which
move seasonally from one place to another and return, or are
included 1in the terms of International Convention and the
Migratory Bird Treaty Act.

Existing Levels/Distribution: Five million seabirds of 18
species breed each year in the NWHI. Several million
additional shorebirds return to the islands each year, but
do not breed (see Other Migratory Bird Maintenance). With
few exceptions, recent surveys (1978-1982) indicate the
magnitude and distribution of seabird breeding populations
and shorebird wintering populations in the HINWR are not
significantly different from populations surveyed in the
1960's (Tables 1 & 2).

Locational Criteria: Migratory birds nest, feed and roost
on all 1slands of the HINWR.

Potential for Continued/Increased Production and
Maintenance: UOocumented declines in the WWAI have occurred
at Midway Island and Kure Atoll where rats were introduced,
Historical declines were documented on Laysan and Lisianski
Islands when introduced rabbits devegetated the dslands.
Continued production and maintenance of seabird populations
are dependent upon 1) maintenance of predator free nesting
{slands with suitable vegetation to provide nesting habitat
and 2] maintenance of available good resources in the waters
surrounding the islands.

Demand/Justification for Continued/Increased Production and
Maintenance: It Ts the policy of the USFWS toc manage
refuges and to maintain migratory bird populations at a
level consistent with their role in the environment. The
migratory birds are protected by provisions of the Migratory
Bird Treaty Act (1916), Migratory Bird Conservation Act
(1929) and NWRS Administration Act ({1966).

Conflicts with other Qutputs: Principal conflicts occur

with outputs which create disturbance to birds on nesting
islands and outputs which could potentially cause mortality
in feeding areas. Certain fishing outputs may conflict
through direct or indirect competition for food supply or
habitat. Certain recreational and perhaps scientific or
educational outputs may conflict by causing excessive
harassment on nesting islands. Conflicts can occur with
outputs which have the potential of introducing harmful
organisms to the islands.
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OUTPUTS: MARINE BIRD PRODUCTION/MAINTENANCE (Continued)

s

Egjectives and Strategies: Migratory bird populations must
e maintained or enhanced according to FWS policies.
Populations should be monitored to detect declines when they
occur. In the event of declines, Tollow up investigations
are needed to determine the cause. The health of the bird
populations 1in the HINWR should be considered when
requlating other outputs (i.e. fishing, recreating, etc.),
which may conflict. Enforcement of regulations restricting
access to the islands and a monitoring program to prevent
accidental introduction of non-mative species are essential.



OTHER FISH AND WILDLIFE
OUTPUT: OTHER MIGRATORY BIRD MAINTENANCE

Description: A1l bird species which move seasonally from
one place to another and return, and/or are included in the
terms of international convention and the Migratory Bird
Treaty Act. This consists primarily of shorebirds.

Loecational Criteria: Shorebirds are present in the HINWR
throughout the  year, although populations decline
significantly in the 1late spring and summer. Over 35
species of shorebirds have been recorded in the NWHI.

Existing Levels and Distribution: The most abundant species

are ruddy turnstones, lesser golden plovers, sanderlings,
wandering tattlers and bristle-thighed curlews. Highest
estimates presented below are derived from the 19605 and
recent surveys (1979-1982). Birds are found in a variety of
habitats on the different dslands; but the largest
concentrations of all species are found on Laysan Island,
where the interior lake provides mudflat habitat. Both
ruddy turnstones and bristle-thighed curlews have been
recorded eating seabird eggs.

High total for HINWR (1979-1982)

Golden plover 1,807
Ruddy turnstone 11,758
Sanderling 56
Wandering tattler B34
Bristle-thighed curlew 384

Potential for  Continued/Increased Production and
aintenance: aintaining the integrity of the hypersaline

Take on [aysan Island is the key to maintaining populations.

Demand/Justification for Continued/Increased Production and
Maintenance: The Migratory Bird Treaty Act 15 the prime
regulatory motivation to maintain numbers of shorebirds.
Aside from their role in the terrestrial and marine
ecosystems of Hawaii, they play a relatively important role
in arctic ecology.

Conflicts: Potentially conflicting outputs are those which
incTude activities resulting in disturbance or habitat
alteration of islands, especially the interior lake of
Laysan. Feeding habits of shorebirds at Laysan have not
been studied sufficiently, but they appear to eat crustacea
and brine flies and their larvae. Any disturbance to these
foods would directly affect the shorebirds.
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OUTPUT: OTHER MIGRATORY BIRD MAINTENANCE (Continued)

7. Objectives and Strategies: Maintain the integrity of the
fsland ecosystems by limiting boat traffic and human
intrusion on the fslands.



OTHER FISH AND WILDLIFE
QUTPUT: NATIVE TERRESTRIAL PLANTS AND INVERTEBRATES PRODUCTION

ARD MAINTENARCE

Description: The Northwestern Hawaifan Islands (NWHI) have
many endemic, rare or unigue species of terrestrial plants
and 9invertebrates associated with them. Some taxa are
endemic to single or several dislands, while many are
indigenous to the NWHI., Undoubtedly a number of forms are
yet unknown or undescribed.

Existing Levels/Distribution: Inventory of plant taxa for
the various 1sland groups 15 fairly complete.

Locational Criteria: The following is a summary of the
number of endemic/indigenous plant taxa on the HINWR:

Endemic Indigenous

Island Group Taxa Taxa

Nihoa Island 4 17
Necker Island - 5
French Frigate Shoals 1 11
Gardner Pinnacles - 1
Laysan Island B 23
Lisianski Island 1 13
Pearl and Hermes Reef 3 12

A total of 15 taxa are endemic and 82 are indigenous.

An additional 133 taxa are known from the HINWR which are
exotic in origin. - 0Of these, 55 have become naturalized on
the island. The endemic and indigenous species represent 25
different families.

Laysan and Nihoa Islands support the most diverse array of
indigenous and endemic species. This is due largely to the
more diverse habitats found on these islands. Laysan also
has a number of naturalized exotic species, as does French
Frigate Shoals.

Information on endemic or indigenous terrestrial
invertebrates on the HINWR is very sketchy. Only Tlimited
effort has been made to inventory these animals. It is
anticipated that many forms are yet to be described.
Recently on Nihoa Island, lTimited surveys have been done for
terrestrial arthropods and 1land mollusks. Some rarely
collected or undescribed taxa have been discovered. A
number of endemic taxa are known. Surveys have also been

conducted on Laysan Island. Much still remains to be
learned.
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OUTPUT: NATIVE TERRESTRIAL PLANTS AND INVERTEBRATES
FRODUCT LON/MATRTERANCE (Continued]

q.

[

Potential for Continued/Increased Production and
Maintenance: Continued production and maintenance of native
terrestrial plants and invertebrates depend on maintaining
an intact ecosystem. Factors, primarily exotic organisms,
which can upset the ecological balance of these dJsland
systems are the chief threat. Actions to protect the
endangered terrestrial birds should adequately protect
Laysan and Nihoa Islands. The other islands will need to be
protected similarly.

Demand/Justification for Continued/Increased Production and

Maintenance:

a. Mandates policies: NWRS Administration Act and
Research HNatural Area.

b. Historic/projected public use demand: A Timited amount
of research interest Trom all over the world has been
and will continue to be focused on these taxa and their
evolutionary history. The rare, specially adapted
forms found on these islands pose interesting
ecological questions regarding dispersal mechanisms,
genetics of small populations, evolution of distinct
forms, etc.

c. Potential / projected economic return: Research/
educational 1nterest may generate a2 small amount of
project funding (principally research grants).

Conflicts with other Qutputs: Outputs which involve human
use of the 1slands or near shore use by a substantial number
of wvessels present a potential threat through the possible
introduction of exotic organisms. Disruption of the fragile
terrestrial ecosystem is the chief concern.

Objectives/Strategies: The objective for this output is to

simply maintain the distribution and abundance of native
flora and fauna through maintenance of the ecosystem,
Actions prescribed to accomplish this for the endangered
terrestrial birds on Laysan and Nihoa Islands will
simultaneously conserve the terrestrial plants and
invertebrates. Similar strategies can be applied to
maintain native plants and {invertebrates on the other
islands. Fourteen of these taxa are considered candidates
for 1isting as threatened or endangered.
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OTHER FISH AND WILDLIFE
OUTPUT: MARINE REEF SPECIES

Description: Organisms inhabiting the reef ecosystem.

Locational Criteria: Surveys have been conducted throughout
the WWAT to assess nearshore marine species, Detailed
studies were conducted at French Frigate Shoals.

Esztin?__LE¥215fﬂistributiun: Data were collected during
the Tripartite Study by the Department of Land and Natural
Resources and the FWS Cooperative Fishery Research Unit
throughout the NWHI to provide baseline population levels of
nearshore marine species.

Potential for Continued/Increased Production and
Maintenance: Enhancing marine reef populations reguires
reef manipulation, creation of artificial habitat, expansion
of existing reef habitat and microclimate manipulation,
Maintaining populations requires non-disturbance. Even
then, some species may not respond. Evidence from Pearl and
Hermes Reef indicates that the Black-lipped Oyster has not
recovered from overexploitation early in this century.
Fishing for sharks may enhance the survival of some species
of fish at the expense of the balanced ecosystem. Fishing
for select species will require specific monitoring programs
to determine population fluctuations.

Demand/Justification for Continued Maintenance and
Production: HINWR exercises jurisdiction over certaln near-
shore waters, f.e., Laysan Island, Marc and Pearl and Hermes
Reefs, French Frigate 5hoals. Inside these waters, marine
organisms are clased to fishing. Waters adjacent to Necker
and MNihoa are fished primarily for Jlobster. Lisianski
Island waters are not fished but are considered state waters
and susceptible to increased fishing, The state of Hawaii
strongly contests FWS jurisdiction in the NWHI,

Conflicts with other Outputs: As mentioned above the state
of Hawall contests the ownership/control of waters of the
HINWR. In part, this is due to a potential conflict of
marine reef species management goals, especially lobster and
baitfish. While it is possible to fish for these organisms
without disrupting marine ecosystems, the presence of
fishermen and eguipment in inshore waters could adversely
affect threatened and endangered species. Currently the
state and county have designated the island waters as a
resource subzone suitable for development of aguaculture and
commercial fishing. Settlement of the boundary dispute in
favor of the FWS will add protection to these species.
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OUTPUT: MARINE REEF SPECIES (continued)

7.

Objectives/Strategies: Continued surveys of the reef
community are essential to monitor changes in the relative
abundance of specific species if harvest and sport fishing
are instigated. The Cooperative Fishery Research Unit
conducted trophic level studies as part of the Tripartite
Study. Fishing will disrupt future studies unless specially
designated areas are set aside, FWS should attempt to
develop in-house expertise in marine ecosystems.
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SCIENTIFIC AND PROFESSIONAL SERVICES
OUTPUT: ECOLOGICAL MONITORING

1.

4.

Description: Formalized programs to monitor the natural
environment on a recurring basis at a number of sites

specifically to detect changes in the population of sea
birds, sea turtles, monk seals and vegetation cover.

Locational Criteria: This activity is carried out on all
TsTands of the HINWR.

Existing Levels/Distribution: The recent completion of the
TDraft Ecological Monitoring Manual for MWHI  Seabirds
commences a program to measure changes in the biota in the
face of dincreased competition from commercial fisheries.
From 1979-1982, food habits and aspects of the breeding
ecology of NWHI seabirds were studied, The objectives of
this research were to 1) provide baseline data on
populations, food habits, pollutant levels and breeding
biology and to document natural variation; 2) assess the
use of specific measures for monitoring seabirds and design
practical, standard methodologies for Tong-term monitoring.
Hawafian monk seal surveys have been conducted annually
since 1972. These surveys involve annual visitation to each
fsland group to monitor population changes, Field camps
have been established on Laysan, Lisianski, Pearl and Hermes
Atoll and Nihoa Islands for the past several years to
gather seabird, monk seal and sea turtie data., Vegetation
on Laysan Island is being mapped and compared with previous
years' records.

Potential for Continued/Increased Production and
Maintenance: The following were determined to have
monitoring technique potential for certain NWHI seabirds:

95



OUTPUT: ECOLOGICAL MOMITORING (Continued)

6.

7.

Table 1. Parameters of seabirds that were considered for
use as monitoring techniques.

number of breeding pairs laying synchrony
number of egaos laid age at first breeding
number of chicks relaying behavior
number of chicks fledged time between laying
number of non-breeding birds length of incubation
number of immature birds length of chick rearing
age composition weight at fledging

sex composition adult weights

number of nests eqg size(includes egg
density of nests volume, weight, Tength
area of colany & breadth)

percent nest occupancy egg shape

mortality egg composition
hatching rate fledging rate

breeding success rate food (volume,
recruitment composition)

growth rate pollutant levels
feeding intervals of chicks organ/body weight
incubation shift length blood Tipid levels

Demand/Justification: Under the Tripartite agreement, the

was obligated to study the onshore biota. As a result,
the ecological monitoring manual was produced. The initial
stimulation for monitoring is sti11 present: to develop a
means of gauging the environmental impacts of an expanded
commercial fishery 1in the NWHI. The FWS has the
responsibility to maintain present numbers of seabirds and
to maintain and enhance monk seal numbers in the HINWR. The
demand takes the form of Tegal mandates.

Conflicts: The ecolegical monitoring output is designed to
reduce or eliminate conflicts which result from incompatible
uses of the HINWR as well as areas outside the refuge.
Potential conflicts could result when adverse trends in bird
or seal populations are noted and the causative factors are
unknown. Disruptive agents may be identified, yet remain
unresponsive to change. Inherent in the monitoring must be
an enforcement capacity. Also inherent in the monitoring is
the potential to conflict with other high priority outputs
through (human) disturbance, introduction of exotic plants.

Eﬂjgctivea and Strategies: Ongoing studies must continue to
e able to 1interpret periodic fluctuation in seabird
populations. Annual seal counts are necessary to monitor
population declines in specific island groups. However, the
FW5S must use a means of determining the effect and
effectiveness of the monitoring programs. The inadvertent
adverse effects of researchers on their subjects is a wvery
real concern of the HINWR.
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SCIENTIFIC AND PROFESSIOMAL SERVICES
QUTPUT: STUDIES AND PUBLICATIONS

1.

5.

Description: All studies carried out at least in part on-
site, for which results have not been published in a
technical Jjournal. It includes studies active throughout
the fiscal year, whether completed or not, and studies which
may or may not yield information valuable for more effective
refuge management. Also included are articles published in
a technical journal or other equivalent publications which
are aimed at others in the professional community.

Locational Criteria: Under the existing status as a
Research Natural Area, HINWR has hosted many studies which
have resulted in publications.

Eszt1n? Levels/Distribution: In 1981-82, as a participant
in the Tripartite 5Study, FUWS hosted 26 research projects in
the HINWR 1in cooperation with other federal and state
organizations: Mational Marine Fisheries Service, FUWS
Research, Dept. of Land and Matural Resources, University of
Hawaii, Hawaiian Institute of Geophysics, Institute of
Marine Biology, Bishop Museum,

Potential for Continued/Increased Production and
Maintenance: Ongoing studies at Tern Island, Laysan 1sland
and Nihoa will provide data for future publications. The
termination of the Tripartite Study has initially decreased
the amount of research in the HINWR, however, it is expected
that the number of studies will increase as a result of the
ecological monitoring project and the Hawaiian monk seal
program.

Demand/Justification for  Continued Production and
Maintenance: At Jeast two surveys at different times of the
year would be required to inventory numerous vertebrate
population levels in order to fulfill the data requirements
for accurate ecological monitoring. VYarious FWS objectives
including Migratory Bird Treaty Act, Endangered Species Act,
etc., demand enhancement of specific population levels.
Measuring these Jevels is mandated. Vegetation mapping,
aerial photography, reef surveys, fish stock census, etc.,
are all studies with potential publications that are
Jjustified on the basis of using the Research Natural Area to
its full capacity.

Conflict: Due to the Timited accommodations at Tern island,
only a small number of researchers can be present at one
time. Conflicts over FWS priorities and projects can
develop. The 1limited transportation options prevent
extensive projects from being conducted in the field.
Studies requiring heavy equipment will have difficulty
getting into the HINWR. Periodic surveys throughout the
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OUTPUT: STUDIES AND PUBLICATIONS (Continued)

archipelage are Jlimited by the availability of research
vessels, both government-owned and charter. The possible
conflict between various research projects must be
supervised by FWS personnel, 1J.e. monk seal surveys and
seabird research are compatible so long as seals are not
disturbed in any way.

Objectives/Strategies: Studies and publications have been
and will continue to be important outputs of the HINWR. It
15 an objective of the FWS to increase the number of studies
on the HIWNR without adversely affecting the study subjects.
Ongoing ecological monitoring will continue to provide data
suitable for publication in the future. Making available the
accommodations at Tern dsland will enhance research
opportunities. Periodic cruises into the HINKR should
address a varfety of research questions not currently
investigated.
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PROFESSIONAL SERVICES
QUTPUT: COOPERATIVE PROGRAMS

1.

i

Description:  Programs in which the Refuge participates by
making available real estate, facilities and/or provides
technical assistance or operational services to other
agencies and individuals both within the Service and outside
of 1t.

Locational Criteria: Cooperative programs occur throughout
the HINWR.

Existing Levels/Distribution: Cooperative programs occur on
an opportunistic basis in the HINWR. The policy and
mandates of the FWS are designed to ensure research and land
use cooperation with {ndividuals and organizations with
compatible interest. However, due to the sensitive nature of
the biotic resource in the HINWR, the use of facilities and
real estate is limited.

Potential for  Continued/Increased Production and

intenance: ooperative programs w continue at the
current Tevel. Due to the high possibility of disturbing
threatened and endangered species, cooperative use is likely
to be limited to use of specific areas of Tern Island and
waters outside of the HINWR boundaries. Continued support
will be provided to vessels in need and emergency use of the
Tern Island facilities will be available. This may include
radio contact, air charter service, emergency evacuation,
food and Todging.

Demand/Justification: There is a high demand for the use of
facilities at Tern island for a fishery support station.
The justification is based on the State of Hawaii contention
that the facilities are within state jurisdiction and
necessary to make commercial fishing economically feasible.

Conflict: The increased use of the HINWR is 1ikely to
cause disturbance to the endangered monk seal and threatensd
green sea turtle. Additional adverse affects are possible
through the use of Tern Island and the rest of the HINWR if
the programs are not compatible. Compatible uses include
mateuru?ucha1 stations, technical assistance not previously
mentioned in other outputs and other similar activities.

Objectives/Strategies: Cooperative programs will continue
on  an nppurtunist!c basis except when uses are not
compatible with FWS objectives. As requests are recejved,
they will be assessed for any adverse impacts they might
impose. If there are means to mitigate the adverse affects,
then the use may be permitted.
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RESQOURCE MAMAGEMENT
QUTPUT: SPECIES TRANSPLANTATION

2.

De;cr1?t1nn: Certain species formed on the HINWR may reguire
ransplantation to historical and/or unoccupied habitat
elsewhere on the Refuge to meet desired levels for those
respective outputs. Transplanting may involve actually
moving a group of individuals from one island to another, or
it could involve taking captive individuals to an unoccupied
island, Such activities would have to be done with the proper
approval and permits.

Existing levels/Distribution: Very few transplants of or-
ganisms, native to the WNWHI, to other islands has been
attempted. There is 1ittle reason to move most endangered
species and there are significant environmental risks associ-
ated with transplanting. The only transplanting of species
done so far has been with species for which there is concern
for their survival. The Laysan finch was transplanted to
Southeast Island in Pear] and Hermes Reef in 1967. It has
since become well established on several islands in Pearl and
Hermes Reef. MNihoa finches were transplanted to Tern Island
and East Island in French Frigate Shoals in 1967 but neither
population survived. The National Marine Fisheries Service
has transplanted monk seals. Other transplantations of native
species have apparently occurred accidentally, plant species
have been moved from one idsland to another by people. Of
course there have also been some exotic species brought to
the NWHI accidentally.

Locational Criteria: Any of the islands could be selected
as a site for transplanting a species. It depends on which
species need to be transplanted and what the objectives and
constraints will be for such a transplant.

Potential for Continued/Increased Production and Maintenance:
Further transplants of species will be done only after
careful scrutiny of objectives and anticipated impacts. There
are several threatened or endangered species which may re-
guire transplantation of individuals as part of the recovery
program. For other species it is highly unlikely that this
will be done.
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RESOURCE MANAGEMENT
QUTPUT: SPECIES TRANSPLANTATION (Continued)

5.

T

Demands/Justification for Continued/Increased Production
and Maintenance:

a. Mandates/policies: The Endangered Species Act directs
agencies of the federal government to use their authori-
ties in furtherance of the purposes of the Act.
Recovery programs for certain endangered species may in-
volve transplanting individuals to areas outside their
present range.

b. Historic/projected public use demand: A small portion
of the public has varying opinions regarding transplan-
tation of birds from one area to another. The issue
revolves around the validity of moving a species outside
is presumed historic range.

c. Potential/projected economic return: MNo economic return
will be generated by such actions, however some funding
(principally government) will be needed if any trans-
planting is conducted.

Conflicts with Other Qutputs: Transplanting species may
create conflicts., Adding a species to an environment in
which it is not native can potentially effect indigenous
species of that environment. Careful evaluation must be
made of all anticipated impacts on indigenous species, par-
ticularly invertebrates and plants.

Introduction of a species, particularly an endangered one,
into @ ‘new environment will also subject that area to
restrictions which associated with conservation of that
species,

Objectives/Strategies: Transplanting species will be pur-
sued only as 1t serves the needs of other outputs, in the
order of their priority. It is anticipated that very few
transplants will be necessary under these conditions and
they will be primarily or exclusively for endangered
species. Recovery plans will guide this effort.
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EDUCATION/INTERPRETATION
QUTPUT: ENVIRONMENTAL EDUCATION

3.

Description: Structured educational activities within an
approved course of study aimed at 'hands-on' experience
concerning the natural environment and people's role in it.

Locational Criteria: In order to obtain "hands-on"
experience, this activity must occur within the HINWR or at
other ecologically similar sites. Within the refuge, only
Tern Island can be easily reached via boat or air
transportation. In the main islands, Kilauea Point National

?Tl?1ife Refuge is appropriate for environmental education
EE).

Existing Levels/Distribution: Environmental education does
not currently occur within HINWR lands.

Potential for Continued/Increased Production and
Maintenance: Environmental education programs could De
developed for Kilauea Point by the Kauai Community College
to take advantage of the proximity to elements found in the
HINWR. Special field trips could be made to Tern Island,
French Frigate Shoals, if funds were available to defer
transportation costs.

Demand/Justification for Continued/Increased Production and

Maintenance: ALt present there 1s low-level demand for EE
among educators in Hawaii. The FWS could develop a program
to stimulate interest in including EE in school curriculums.

Conflicts: Conflicts described in the Interpretation output
summary apply to this output as well., Funds needed to visit
HINWR could be better spent on local field trips or trips to
Kil%uea where similar elements occur nearer population
centers.

Objectives and Strategies: Develop a program suitable for
Kilauea Point based on the elements common to HINWR and
Kilauea. Outreach programs into schools with lectures,
films and specimens can supplement this, although they
cannot offer hands-on experience. Limited EE tours to Tern
Island will be permitted for educators. Restrictions on
these trips are similar to those imposed on other tour
groups (see Interpretation, Conducted).
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EDUCATION/ INTERPRETATION
OUTPUT: INTERPRETATION OFF-SITE

Description: Educational and recreational activity conducted
away Trom HINWR {off-site) at various interpretive centers
using exhibits, displays, and other media and personnel.

Locational Criteria: The nearest site to HINWR that is
suftable” for interpretation s Kilauea Point Wildlife
Administrative Site on Kauai. Interpretation is conducted
in Honolulu at FWS offices and outreach programs for
schools, conservation groups, etc.

Existing levels/Distribution: Interpretative displays are
set up at Kilauea FoTnt. A relatively high volume of people
are exposed to the center on a daily basis. Interpretation
in Honolulu Js sporadic and responsive to demand. The
recently-completed film for the Tripartite Study has been
successful and is well-received. Currently, as part of the
Master Planning Process, an outreach program to educate
potential users is being conducted.

Potential for Continued/Increased Production and
alntenance: ans ca or an expansion of the 1lauea
faciTities to increase off-site interpretation. This is
advantageous because Kilauea is easily reached by tourists
on Kauai, and available to other groups off Kauai as well.
The natural landscape of the Point is very similar to the
high islands of the HINWR. The seabird species that can be
readily seen there represent most species found in HINWR.
The recent attraction of Laysan albatrosses to the Point
added a good measure of the uniqueness of the HINWR.
Interpretation. in Honolulu is 1imited by space. If
additional space were available, displays, films, slides
and personnel could be used to systematically conduct
interpretation sessions. The completion of the Tripartite
film has enhanced the outreach program.

Demand/Justification for Continued/Increased Production and
Maintenance: The TYow Tevel demand for interpretation 1s
currently being met in Honolulu by members of the refuge
staff on an opportunistic basis. Additional demand is being
created with the showing of the films and slides. The
display at Kilauea answers questions raised during tourist
exposure to the wildlife resources. However, demands to get
into the HINWR for interpretation are often created through
the use of these displays. The interest is to interact with
the native biota at close range in a near-pristine setting.
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QUTPUT: INTERPRETATION OFF-SITE (Continued)

6.

Conflict: Interpretation programs pose the potential to
disturb the subject of study. Conducted tours and display
maintenance regquire additional work by Service staff. At
Kure, tours may conflict with the monk seal program and
LORAN station operation.

Objectives and Strategies: The continued development of

auea Point interpretive facilities and exploration of an
Oahu site will be pursued. These will provide exposure to
the wunigque HINWR without incurring the associated
disturbance to sensitive wildlife species. Outreach
programs by refuge staff will continue to reach finterested
groups.

The state of Hawaii and the Mavy will be contacted about the
development of interpretive displays at Kure and Midway.
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EDUCATION/INTERPRETATION
QUTPUT: INTERPRETATION CONDUCTED

1.

Description: An educational activity aimed at revealing
species relationships, examining ecosystems and exploring
how the natural world and human activities are interrelated.

Locational Criteria: The possibility of conducted
interpretation in HINWR is greatest at Tern Island.

Existing Levels/Distribution: Currently, there is no
ongoing interpretation program conducted in the HINWR. (See
Interpretation, Off-Site).

Potential for Continued/Increased Production and
Maintenance: An interpretation program conducted within

5 4 potential output at Tern Island; all other areas
of HINWR are too remote for people to easily reach. Small
groups could be flown to Tern Island for periods ranging
from several hours to several days. Overnight stays involve
use of the sleeping and cooking facilities there.

Demand/Justification for Continued/Increased Production and

Maintenance: Based on the interest generated in current
nterpretative programs concerning HINWR, it appears that
there is a Tow level demand for on-site conducted
interpretation, Special groups capable of paying
transportation costs and with ample time in case of weather
changes could be accommodated on an intermittent basis.

Conflict: Principal conflict involves potential disturbance
of threatened/endangered species of HINWR. Interpretation
areas .must -be discrete from those of research.
Interpretation conducted on-site may violate the intent of
the Research Natural Area designation and the state and
federal endangered species acts. Consequently, seal hauling
beaches will be completely off-limits, while access to sea-
bird colonies will be restricted; this lessens the quality
of the observer's experience. Supervision by refuge staff
will be necessary, Transportation and lodging costs may be
prohibitive.

Objectives and Strategies: Limited on-site dinterpretation
will be permitted at Tern Island. Small (7 people maximum)
groups will be accommodated when wildlife conflicts can be
minimized. Six to eight such groups, staying no more than
three days per trip, will be scheduled annually. Although
school groups will not be permitted, educators interested in
including information relating to the HINWR in their
curriculums will be allowed (see Environmental Education).
A1l groups will be under the direct supervision of refuge
staff.
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EDUCATION/ INTERPRETATION
OUTPUT: NATURE TOURS

l.

[

Description: On-site visitors engaged in wildlife/wildland
observation as part of a non-consumptive commercial group
led by naturalists committed to enforcing FWS policy. This
does not include interpretive or environmental education
groups.

Locational Criteria: The wuse of tour ships makes this
activity possible throughout the HINWR. Small groups could
travel by air to Tern Island, base themselves there. and tour
by boat.

Existing Level/Distribution: Nature Tours are not presently
being conducted in the HINWR.

Fotential for Continued/Increased Production and
Maintenance: Several tour agencies of international scope
have approached the HINWR for permission to conduct nature
tours. Due to the conflict with the Tripartite Project,
tours were not allowed into the HINWR,

Demand for Continued/Increased Production and Maintenance:
Once the tour option 15 made avallable, the demand will
increase. Several international tour agencies will make
this option accessible to the public. The destination of
Hawaii as a site for natural history tours dis well
established, Both local, mainland and international
tourists will be drawn to the NWHI since i1t 15 a pristine
wilderness with abundant wildlife. A parallel between the
Galapagoes and the NWHI can be made. Both offer potentials
for close viewing of wildlife, unique photographic
agpportunities and warm, sunny weather.

Conflict: Tour groups could disturb threatened/endangered
species 1f not properly supervised., Vessels could only land
at designated areas. The use of Tern Island would have to
be restricted to avoid interference with FWS objectives.
More people in the area means a possibility for conflict
with wildlife and cultural resources preservation. Special
area designation and the use of photo blinds would help
orient traffic on Tern Island. Accommodations are 1imited.

Objectives/Strategies: These are the same as objectives for
conducted interpretation. In addition to Tern Island, tours
may be possible at Midway, in cooperation with the Navy.
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EDUCATION/INTERPRETATION
QUTPUT: WILDLIFE/WILDLANDS OBSERVATION

1.

7.

Description:  MNon-consumptive recreation invalving on-site
visitors engaged in observation and study of wildlife/
wildlands.

Locational Criteria: This output is available throughout
the entire HINWR.

Existing Levels/Distribution: This output currently exists
a5 a Dby-product of other activities such as photography,
sailing, art etc. by those living or visiting the HINWR.

Potential for Continued/Increased Production and
aintenance:; Xpanding the opportunities for this output
require the opening up of Tern Island to users, either as an
overnight station or as a port of call for boats and planes,
Observation blinds could be constructed to minimize
disturbance to wildlife, The potential to disturb
threatened/endangered species is high and without these
support facilities, unsupervised observation should not be
considered an appropriate use of HINWR.

Demand/Justification for Continued/Increased Production and
aintenance: e Bman or W iTe  observation
opportunities is linked with other outputs such as
photography, and other more specific land uses. As it

stands, wildlife observation is a low level activity,

Conflicts: Conflicts described in non-commercial photog-
raphy apply.

Objectives and Strategies: The development of facilities to
accommodate observation will minimize disturbance to
wildlife, especially the construction of blinds and fenced
off areas.
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EDUCATION/INTERPRETATION
OUTPUT: PHOTOGRAPHY/JOURNALISM/ART COMMERCIAL USE

4.

5.

Description: On-site visits to HINWR for the purpose of
photography/journalism/art (P/J/A) for commercial markets,

Locational Criteria: Opportunities for this output occur

throughout the HINWE. Specific areas where certain elements
may be viewed exist, i.e., Laysan finches, etc. From a
logistical point of view, Tern Island 15 the most appropri-
ate location.

Existing Levels/Distribution: Tern Island has been used as
a base for past photo/journalistic productions, Other
artistic and journalistic opportunities exist throughout the
NWHI, especially at Midway and Kure Islands,

Potential for Continued/Increased Production and
Maintenance: Expanding the P/J/A base beyond Tern Island
Will require the use of a charter boat with full berthing
facilities (see Nature Tours). The use of Tern Island will
continue to be the best, most convenient location for P/J/A
operations. The housing facilities can support as many as
11 at one time (not including FWS personnel), provided those
spaces are not in use.

Demand/Justification for Continued/Increased Production and
Maintenance: A moderate level of demand exists for GThis
output and the use of Tern Island as a base of operations.
In 1983, at least 3 major stories appeared in national
magazines. This exposure of the HINWR justifies the
cggtinued activity as a public relations and education
effort.

Conflicts: P/J/A could disturb threatened and endangered
species and migratory birds if not properly supervised.
Specific areas need to be set aside for P/J/A opportunities,
The wuse of blinds will decrease the potential for dis-
turbance,

Objectives and Strategies: The need to increase exposure of
the whnile maintaining the integrity of the ecosystems
demands special consideration. Accommodating the production
of professional articles on the HINWR should be a priority.
This may be accomplished by inviting magazines to send out a
special staff to take photographs and write stories while on
Tern Island., Photo blinds, trail space viewing, etc, can be
used to minimize impact on wildlife.
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EDUCATION/ INTERPRETATION
QUTPUT: PHOTOGRAPHY/ART WON-COMMERCIAL USE

1.

3.

Description: Visitors whose primary purpose is to
photograph, draw, paint, sculpt, etc., wildlife/wildland
subjects for non-profit use.

Locational Criteria: Artistic opportunities exist throughout
the HINWR. Specific elements may be seen at precise
locations, 1.e. Bristle-thighed Curlews at Lisianski and
Nihoa millerbirds at Nihoa. From a logistical point of
view, most bird species can be viewed at Tern Island, French
Frigate Shoals., Underwater photographic opportunities are
excellent there.

Existing Levels/Distribution: Tern Island has been a base
Tfor photo expeditions for several years. Other amateur
photographers have gone to Kure Atoll and Midway Islands.

Potential for Continued/Increased Production and
Maintenance: Expanding the photographic and artistic
opportunities calls for expanding the capacity of Tern
Island to handle increased traffic and use of facilities.
In order to minimize disturbance, photo blinds and
designated areas should be established. The potential to
disturb threatened/endangered species is high; without these
support facilities, photography and art cannot be allowed to
go unsupervised. If Tern Island was advertised as an
available option, usage would increase accordingly.

Demand/Justification  for Continued/Increased Production and
Maintenance: Photography as a recreational activity 15

1? y regarded and pursued; the field of wildlife and
wildlands photography is especially popular with amateurs
and professionals alike. Wildlife art is a widely practiced
hobby, The excellent opportunities within the HINWR to
obtain close-up views of seabirds surpasses other areas of
the main Hawaiian Islands and the world. Thus, it can be
concluded that if accommodations and transportation
logistics were manageable, Tern Island use would greatly
increase. The results would serve to advertise the unigue
nature of the HINWR to both the private and public sectors
of Hawaii and the world.

Conflicts: People desiring close-up views of wildlife may
disrupt threatened/endangered species, migratory birds and
research, Increased use of air transport could increase the
chance of accidents and bird strikes. A1l activity must be
monitored by FWS personnel.
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OUTPUT: PHOTOGRAPHY/ART MON-COMMERCIAL USE (Continued)

7. Objectives and Strategies: The development of facilities to
accommodate photographers and artists will minimize
disturbance to wildlife. Blind construction and fenced off
areas should be considered to control the effects of
peaple on threatened/endangered species.
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OTHER PUBLIC USES
QUTPUT: OTHER WILDLIFE/WILDLAND RECREATION

1.

2s

Description: Non-consumptive recreation including such
verse activities as birding, sailing, art, recreational
diving, HAM radio operation, etc.

Locational Criteria: These activities could potentially
occur on or around most refuge islands or islets.

Existing Levels/Distribution: These activities occur at low
fevels as permitted 1n HINWR especially at Tern Island,
French Frigate Shoals. Limited housing and other facilities
make this an acceptable location for such pursuits.

Potential for Continued/Increased Production and
Maintenance: These outputs have potential to expand since
their non-consumptive nature poses little threat so long as
the activities are properly monitored and supervised,
Special interest groups could be accommodated at Tern
Island, Due to the isolation of other islands in HINWR,
these outputs would probably be limited to Tern Island.
Sailboats could reach other {islands in the refuge but
since the potential for disturbing threatened/endangered
species 15 high, their activities onshore must be 1imited
to Tern Island.

Demand/Justification for Continued/Increased Production and

aintenance: ow=leve emand exists for these refuge
outputs, If this activity were encouraged, the user level
would probably increase. If housing were made available at
Tern Island, usage would soon approach maximum levels,

provided that transportation was economically feasible.

Conflict: Unmonitored activities could adversely affect
threatened/endangered species and migratory birds.
Introduction of exotic pests could result from unauthorized
landings. The putentia? for great harm exists., Increased
ship traffic to the HINWR would increase the possibility of
groundings, oil spills, etc. Ongoing research projects
could be affected by unsupervised groups. The use of FWS
personnel to supervise visitors would detract from the time
spent on maintenance work and wildlife management unless
additional funds were obtained. Since Tern Island has
become a major hauling area for monk seals, strict beach
regulations must be obeyed. A fence around off-1imits areas
may be considered in lieu of enforcement personnel.
Transportation costs may be prohibitive for most people.
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OUTPUT: OTHER WILDLIFE/WILDLAND RECREATION (Continued)

7.

Objectives and Strategies: These activities appear

compatible with the outputs and objectives of HINWR so Tong
as they are properly monitored, supervised, and limited.
Specifically designated areas of Tern Island should be
established for such recreational purposes. Fencing for
delineation may be advisable. Visits will be scheduled to
minimize conflicts with wildlife. Applicants for special
use permits must be familifar with the restrictions before
leaving Honolulu. Under the current transportation system,
only those able to stay for several hours or weeks of time
have been able to go to Tern Island. (See Environmental
Education, Interpretation, Other Recreation.)
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OTHER PUBLIC USES
OUTPUT: CHARTER SCUBA/SKIN DIVING

1.

Description: On-site visitors engaged in  extensive
underwater wildlife observation, exploration, photography
(amateur or professional) wusing SCUBA or skin diving,
charter boats, yachts or skiffs.

Locational Criteria: Charter SCUBA diving can occur in
relatively shallow waters of HINWR. High island diving may
be suitable on limited basis. It is expected that most
activity would occur at French Frigate Shoals due to
extensive coral growth. In addition to onshore facilities,
the marine environment is particularly diverse.

Existing Levels/Distribution: Commercial diving 1is not
perm{ttgﬂ Tn the HINWR now.

Potential for Continued/Increased Production and
Maintenance: French Frigate Shoals (FF3) 15 a potential

areas for this output to occur. Charter boats can reach FFS
without excessive travel. Onshore facilities could be
utilized. Other islands may be suitable if charter boats
carry enough berthing space. It may be desirable to place
Refuge employees on board to help interpret, gather data
opportunistically and enforce refuge objectives.

Demand/Justification for Continued Production and
Maintenance: Currently, a Tow Vevel demand exists. 17
permits for this activity were available, the demand would
probably increase sharply.

Conflict: Unauthorized landings could disturb
threatened/endangered species and degrade the ijslands:
monitoring by FWS personnel would be necessary. Charter
boats must be U.5. Coast Guard approved with appropriate
medical facilities. Tern Island evacuation may be used only
in emergencies. Commercial diving 15 not permitted in
Research Natural Areas (RNAs).

Objectives/Strategies: Commercial diving will not be
permitted in the R because of potential conflicts with
endangered or threatened species, possible groundings
Teading to habitat disturbance and the refuge's current
classification as a RNA.
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OTHER PUBLIC USES
QUTPUT: OTHER RECREATION

1.

Description: Limited recreational outlets include swimming,
scuba, snorkeling, jogging and volleyball.

Locational Criteria: Water sports can be practiced around
all refuge 1islands and islets, The runway will accommo-
date jogging and volleyball.

Existing Levels/Distribution: Personnel and authorized
permittees recreate on and around Tern Island.
Occasfonally, these people snorkel or dive elsewhere within
French Frigate Shoals. Field camp staff engage in some
limited recreation, mostly swimming.

Potential for Continued/Increased Production and
Maintenance: People on remote 1s5Tands will continue to need
recreation, especially those stationed at Tern Island for
Tong time periods.

Demand/Justification for Continued/Increased Production and
Maintenance: Adjustment to [ife on a small, remote 1island
Ts facilitated by recreational opportunities. This is
especially true for those stationed at Tern Island for long
tours of duty (up to § months).

Conflicts: If poorly scheduled and/or 1in inappropriate
areas, recreation can finterfere with endangered and
threatened wildlife and seabirds. Around some islands,
especially at certain times of the year, sharks make water
sports hazardous.

Objectives and Strategies: Recreation will be permitted on
and in waters adjacent to Tern Island in designated areas.
It will be scheduled to minimize conflicts with wildlifae,
Scuba and snorkeling also will be permitted in designated
areas elsewhere in French Frigate Shoals when disturbance to
wildlife can be minimized. Recreation on or around other
Refuge islands and islets will also be permitted for author-
ized personnel although its regulation will be by Special
Use Permit or the FWS field supervisor,
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OTHER PUBLIC USES
QUTPUT: AHI FISHING

1.

Description: Yellowfish tuma (Thunnus albacares) and
Bigeye (Fhi) (T. obesus) fishery Gccurring in deep water
(50-150 fm) using long-Tine and deep-sea hand lines.

Locational criteria: Fishing occurs around the main islands
to a small degree. The primary fishing grounds are in the
north and central Pacific.

Existing Levels/Distribution: Bigeye was the second
most important commercial species fished in Hawaii.
Yellowfin tuna 1is now more commercially wvaluable. 1In
1978, 209 metric tons were Jlanded., Landings fluctuate
yearly,

Potential for Continued/Increased Production and
Maintenance: Fishing output reflects hisforic Hawaiian
trends; high in the late 1940's after the war, low in
the 60's, upturn in the 70's with increased effort and
technology, with a steady increase to present. However, ahi
landings have steadily decreased since the peak in 1952,
Ahi landings could be increased by exploiting new grounds
to the north, west and south of the Hawaiian Islands.

Demand/Justification for Continued/Increased Production
and_Maintenance: Ah7 demands continues to be high since 1t
Ts the desired Tish for sashimi in Hawaii and Japan. Prices
have steadily climbed in spite of an unstable supply.

Conflicts: Principal conflicts are same as in aku fishery.

Objectives/Strategies: Same as those for albacore.
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OTHER PUBLIC USES
OUTPUT: AKU FISHING

1,

Description: Skipjack tuma (Katsuwonus pelamis) fishery
using pole and line vessels and bBaitfish or purse seiners.
On and nearshore facilities necessary.

Existing levels/Distribution: Based on 1978 data, 3087
metric tons were landed from 14 Aku fishing boats. The
fishery 1s the mainstay of the Hawaiian fleet. Fishing
occurs around the main islands and Midway.

Locational Criteria: Aku 1is a pantropical tuna whose
migratory movement brings it into the Hawaiian archipelago
seasonally. It is believed there are 3 distinct stocks of
Aku having different movements. Landings extend from April
to September.

Potential for Continued/Increased Production and
Maintenance: Skipjack or Aku 1s the most valuable Hawaiian
commercial fishery in terms of landing and values. Catches
have ranged from 2267-7256 metric tons, It is estimated
that the fishery could yield 12,156 metric tons, a 75%
increase, if expanded. Currently, 75% of the catch is made
within 20 miles of the main 1{slands. In 1977, fish
aggregating devices were placed near 0Oahu and Lanai.
Catches near these sites constituted a significant portion
of the landings. In addition to fishing, Aku boats spend
much time obtaining live bait. Competition from Japanese
boats has a negative effect on the amounts of Aku reaching
the Hawaiian market. To expand the existing fishery,
aggregating device deployment should be increased, the north
and west fishing grounds should be harvested and overall
efficiency must be increased. Reliable sources of baitfish
need to be maintained. If the local cannery remains closed,
an aku fishery in the NWHI is unlikely.

Demand/Justification for Continued/Increased Production and
Maintenance: ODue to a growing Aku Tleet, good Tishing
years, and a market slump in 1980-82, the demand and price
for Aku has decreased. Cannery prices for frozen Aku do not
provide much economic incentive for fishery expansion., The
existing fleet relies on local markets for fresh fish at
relatively high prices. The 1imited shelf life for fresh
Aku prohibits the movement of fish from NWHI to Tocal
markets in Honmolulu via air shipment, However, if cannery
prices for light meat tuna improve, and if suitable long-
distance pole and line boats and baitfish are available, a
NWHI base could be utilized for transshipment of frozen Aku
to the cannery. Additionally, the Aku resources of NWHI may
be harvested by U.S, purse seiners that would not need
storage or shipment out of Tern Island.
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OUTPUT: AKU FISHING (Continued)

G.

Infrastructure necessary to expand the existing aku fishery
in NWHI requires the deployment of no more than 5 Tish
aggregating devices between Necker and Maro Reef, This
would greatly save on fuel for exploratory fishing.
Conceivably, the fish caught could be transported to Tern
Island where a mothership may be anchored. Frozen fish
would then be moved to the market site periodically. If the
market could bear an additional cost increase, fresh fish
could be flown out of Tern Island (an additional £1.00/1b).
However, this appears doubtful. The mothership/barge could
store water, fuel, supplies, baitfish, etc. If baitfish are
obtained at French Frigate Shoals, then small boats and nets
would be necessary. The crews of barge and catcher boats
could wuse Tern Island for recreation and personnel changes
and emergency evacuation. Radio contact with HINWR staff
would be pecessary.

Conflicts: Principal conflicts result from use of the Tern
Island facilities and French Frigate Shoals as a base,
Frequent travel to the Shoals increases the 1ikelihood of
accidental groundings. Six recent groundings have occurred
in 5 years, The placement of a mothership at moorings south
of Tern Island fmplies an increase in small boat use of the
Shoals. Activities such as fuel transfer pose risks of
potential spillage and other accidents., Recreation of the
fishing crew could conflict with policies established for
migratory bird, monk seal and sea turtle production and
maintenance., Seals and turtles could be adversely impacted
through continual disturbance from small boats and bait-
fishing nets within French Frigate Sheals. The use of nets
nearshore could further jeopardize seals: accidental and
purposeful entanglement has occurred, In addition, the
pursuit of inshore fish could disturb food supplies to those
seabirds that rely on tuna to drive prey to the surface.
Thus, both birds and fishermen, who use seabirds to locate
tuna schools, may be adversely affected. Increased
pui1ut1??, 1.e., 0il and trash, may lower the integrity of
the atoll.

Objectives/Strategies: Close seabird monitoring in the NWHI
is necessary to detect any population change which may be
caused by the depletion of Aku stocks. Reguiated use of the
emergency buoy within the atoll by fishing vessels will be
permitted for resupply of Tern Island or in emergencies.
A leeward mooring buoy outside the refuge 15 possible.
Regulated Tern Island access from moored fishing vessels via
small boat will be permitted for 1imited equipment storage,
recreation and emergency evacuations. Cooperation with the
tuna industry to minimize the risks inherent in increaced
atoll traffic is suggested.
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OTHER PUBLIC USES
QUTPUT: ALBACORE FISHING

1.

Description: Albacore (Thunnus alalunga) is & cosmopolitan
tuna species found in warm and temperate waters but

occurring at greater depths in lower latitudes. This
species supports a fishery using Tong-l1ine, trolling and
{ka-shibi (sguid-tuna).

Existing levels/distribution: Hawaiian catch pre-1979 was
incidental to other Tong-Tined species, representing 1% of
the total landings (73,000 tons). Considerable fluctuation
occurs from year to year. Data suggests that the mean
size of fish and the real abundance decreased between 1955
to 1968. After 1973, the catch per unit effort began a rise
with the initiation of a ika-shibi method. In 1979, an
experimental station was estabTished at Midway in order to
exploit fishing grounds previously fished solely by the
Japanese. A  purse-seine mothership and 26 trollers fished
the waters north of Midway for about 5 months and Tlanded
1609 short tons. 1In 1982, 75 trollers worked the area with
out the mothership present. Fifty-five trollers did likewise
in 1983. Catches were smaller than in 1979.

Albacore are highly migratory across the north central
Pacific. The cycle apparently begins in April off the
Japanese coast. Fish move east as the summer progresses.
The Hawaiian fishery peaks in the June-August period as the
fish are approximately due north of the NWHI. Good catches
have been made through December. The fishery out of Midway
15 apparently most successful in early summer. After that,
the center of the stock moves east by north, closer to other
ports for offloading. The fish return west and apparently
spawn near-land in the western Pacific.

Locational Criteria: Albacore fishing in Hawaii occurs
throughout the year in the northern waters, peaking from
June to August. Use of Midway Island as a fishery support
station is desired by much of the fishing community to
facilitate delivery, reduce transit time, recreate, etc.

Potential for Continued/Increased Production and
Maintenance: The relatively new ika-shibi Tishery has
increased Tandings of albacore. The North Pacific trolling
fishery has greatly expanded landings. If the fleet is
expanded to 100 vessels, annual catch rates of 5,000-12,000
short tons might be expected. Recent (1983) maximum sus-
tainable yield estimates range from 99,000 to 165,000 short
tons. Some suggest the fishery can withstand an additional
catch of 10-20% without significantly affecting the stock.
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QUTPUT: ALBACORE FISHING ({Continued)

b.

Demand/Justification for Continued/Increased Production and
Maintenance: ODuring the past 20 years, a shift from pole=-
and-Tine fishing which targets albacore, aku and ahi to
purse seining which targets only aku and ahi has occurred,
This shift has recently reached the Central and Western
Pacific. This emphasis on seining is expected to increase
competition and increase world supply of light-meat tuna
1.e., aku, ahi. 5Since 50% of the Pacific albacore catches
are pole and line, this trend may lower albacore catch and
create a stronger demand for domestic white-meat (albacore).
During 1980-82, U. 5. light-meat demand dropped by 15% due
to competition by poultry and meat prices {Rule of thumb:
1% drop in meat prices = 5.7% drop in tuna consumption).
However, white-meat demand is steady for 3 reasons: 1) it
1s consumed by higher income brackets, so it is less suscep-
tible to inflation and price fluctuation; 2) tuna can be
'stretched' more easily due to its firmness; 3) and it is
used by institutions and restaurants steadily. Overall mar-
ket slump will affect harvesters' ability to move to Midway
without a support station. A shift in cannery procurement
processes from long-term supply contracts with boats to open
market purchases has caused more disruptions among harves-
ters, directly affecting the number of vessels financially
able to enter the Midway albacore market in Homolulu.

Conflicts: The albacore fishery in the north central
Pacific poses potential conflicts with high priority HINWR
objectives. The development of a support station at Midway
in the proposed form of a mothership with associated vessels
could adversely impact endangered and threatened species.
It 1is estimated that between 400 and 600 transits through
the reef during one 5 month season would occur. This
traffic increases the associated risks of atoll navigation.
Since most of the captains would be unfamiliar with such
navigation, the potential of accidental grounding, loss of
human life, oil spills, fires and introduction of exotic
organisms is very real. The incidence of groundings in the

MWHI over the last 5 years provides some index of the

potential, especially in light of the grounding in May 1982
at the entrance to the Midway harbor. The traffic and oil
leakage could adversely affect the struggling monk seal and
sea turtle populations in the area. Off-duty, recreating
crew members could further affect seals while they look for
¥1ass balls and shells, jog on the beach, etc. Currently,
ishermen are restricted to their boats by the commanding
officer at Midway. The development of a station at Midway
would encourage diversification of fishing throughout the
NWHI. This could have direct effects on the biotic
resources. Increased fishing nearshore enhances the
possibility of conflict with wildlife species. Accidental
or purposeful discharge of bilge o0i1 could wash ashore:

119



OUTPUT: ALBACORE FISHING  (Continued)

unauthorized landings could occur, resulting in the intro-
duction of rats, cats, dinsects, and plants not currently
present.

Direct conflicts could result from the competition for food
fish used by birds. Baitfish, opelu and akule all are
utilized by seabirds during each season, Secondary effects
are possible through the decrease of tunas. Tunas are
responsible for driving bird prey species to the surface,
thereby making food available. Albacore fishing, however,
should have Tittle effect since the fish are deep and sea-
birds rarely occur with albacore schools. Aku and Ahij
fishing could have an effect.

;4 %%jectivEEIStrategies: Objectives are similar to Aku
shery development. The wuse of Tern Island as a multi-
species fTishery support base is not recommended. However,
placement of a mooring buoy outside refuge boundaries is a
possible alternative. Cooperation with the industry to
minimize the risks inherent in increased atoll movement s
suggested.
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OTHER PUBLIC USES
QUTPUT: BAITFISHING

2.

Description: Resource harvesting of inshore baitfish
1nclu3§ng nehu (5tolepherous buccaneeri), juvenile opelu

(Decapterus sp.) and akule (Selar crumenopthalmus) using
surround nets and hook and ling,

Locational Criteria: Fishery restricted to main islands but
extensive schools found in HINWR lagoon waters.

Existing Levels/Distribution: Akule ranks third in landings
and fourth 1in value of commercial Hawaiian fishes. The
highest recorded landing was about 1 millfon pounds,
decreasing to 700,000 pounds by 1978, The majority of the
catch occurs within 2 miles of shore. The Kauai portion of
the catch is considered the major source. Opelu ranks fourth
in landings, fifth 1in value. Landings have fluctuated
between 150,000 and 525,000 pounds, averaging 257,000
pounds., Both species show periodic population fluctuation.
Nehu populations in Kaneohe Bay provide the bulk of the
baitfish for the Aku fishery. The population is overex-
ploited at present.

Potential for Continued/Increased Production and
Maintenance: Baitfishing 1in the main isTands could with
stand additional fishing, Although the resource potential
may exceed an additional 2 million pounds, including fish
from the HINWR, expansion of the fishery seems to be
restricted by consumer demand. Upwards to an additional 2
million pounds of each species could be harvested from the
NWHI, 1if Tlogistically possible. Currently, 1in the main
island fishery, spotter planes and trailable boats are used
to fish. Specific adaptations would have to be in place in
order to fish the NWHI.

Demand/Justification for Continued/Increased Production and
Maintenance: Currently, 1ive Tish are used as bait for
Aku Tishing. The need for sustainable Tive bait is
critical to the potential expansion of the tuna fishery.
Experimental use of tilapia and mollies has not been as
successful as hoped. Thus, the industry relies on live
traditional baitfish. The use of these fish for personal
consumption 1is limited to fresh fish, The market for
frozen fish is poorly developed and also unlikely to expand
significantly. An expansion of the fishery would have to
entail an aaggressive marketing approach to sell the vast
increase in products.
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QUTPUT: BAITFISHING (Continued)

E!-

Conflicts: The harvest of shoaling baitfish in  the

could have a direct, immediate and significant effect
on the seabird populations, These fishes are important
foods for most species. Approximately 39,000 metric tons of
baitfish are consumed annually by NWHI seabirds dincluding
390 metric tons of nehu, 135 metric tons of akule and 16,000
metric tons of opelu. In addition to direct competition for
food, this fishery could have an adverse effect on wildlife
through net entanglement of sea turtles and monk seals, the
latter having shown curiosity about nets 1in 1its environ-
ment. Onshore facilities to process, handle and transport
the resource would have similar environmental impacts to
the albacore or aku fishing support stations. The synergis-
tic effects of bait and aku fishing could hold disastrous
results for some species of seabirds. Depriving birds of the
predatory fish which drive prey to the surface, then re-
moving the prey itself, could leave certain species with no
alternative food sources. Of all public use outputs, in-
shore baitfishing holds the greatest potential threat to
the marine and terrestrial resources of HINWR.

Objectives/Strategies: The potential magnitude of
the effects of landings, groundings, human activities
associated with nearshore fishing, commercial development
and environmental pollution by o©il, heavy metals and
organachlorine will increase with use. Thus, inshore bait-
fishing must be prohibited from HINWR waters.

122



OTHER PUBLIC USES
OUTPUT: BOTTOMFISHING

1.

9.

Description: A fishery conducted in deep offshore waters
using baited hook and 1ine gear which is hauled in by hand
or by mechanical line-haulers. A complex of species,
especially snappers, jacks and groupers, are harvested.

Existing Levels/Distribution: Bottomfish stocks near the
main islands are being fully fished, and in some cases,
overexploited, primarily by small-boat fisheries, The
fishery peaked after WWII at approximately one million
pounds. Since 1978, catches and fishing effort have
increased markedly around the main islands. Reduced catch
rates are attributed to a combination of increased fishing
effort, displacement of native bottomfish by the introduced
ta'ape, and aberrations in normal current patterns. Results
from stock assessments in NWHI dindicate that resources
between Nihoa and Gardner Pinnacles have been noticeably
affected by fishing. Areas to the north have not been so.

Locational Criteria: The area of capture is centered around
offshore terraces and slopes to depths of approximately 200
fathoms. The potential habitat for bottomfish is very
limited. Because handline gear js the principal method of
capture, the fishery is extremely localized. The relative
abundance of individual species changes with Tatitude.

Potential for Continued/Increased Production and
Maintenance: substantial increases 1n the distant-water
bottomfish catch cannot presently be accommodated without
adverse effects on market stability and price. Long travel
times to the Honolulu market from the NWHI and the limited
11fe of iced fish have placed a Timit on commercial fishing.
Fresh fish need better refrigeration and handling. A market
for rapid frozen fish needs to be developed. Fishing
success is highly dependent upon ocean conditions in  the
frequently turbulent MNWHI waters, If a support statfon is
developed at Tern or Midway Island, the prospects of over-
fishing bottom fish stocks would be of greater concern.
Traditional fishing grounds near the main islands are
currently fished to their sustainable limit.

Demand/Justification for Continued/Increased Production and
aintenance: GBottomfish demands from restaurants w cause
bottomfishing efforts to remain at high levels or even
increase. The fishery will have to continually expand its
range of operation to sustain catch rates. In addition to
restaurants, the new markets needed for frozen fish and the
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OUTPUT: BOTTOMFISHING (Continued)

uncertain economic feasibility of the distant water fishery
suggest that rapid-freezing is not likely to become widely
accepted. Thus only a fresh fish market will exist. This
precludes an extensive distant water fishery since the
transit time is prohibitive. A NWHI support station needs a
thorough assessment of market constraints and economics
before being implemented.

Conflicts: If a support station is considered, then the
potential conflicts jdentified in the review of albacore and
aku fishing apply. Although this fishery does not compete
either directly or indirectly for seabird or seal foods,
onshore 9infrastructures could adversely impact the fauna.
Seals have been observed stealing fish and with
bottomfishing hooks imbedded in their mouths.

Egject1vesf5trategiesz A fishery for bottomfishes could
ave some secondary enhancing effects on the populations of
seabird food species through reduced consumption of mutual
prey. Limited development of support facilities would have
minimum impact on wildlife species. Since bottomfish are
quickly depleted and slow to recover, even a temporary
fishery might have long-lasting effects.
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OTHER PUBLIC USES
OUTPUT: TRAP FISHING

1.

Description: Fishery which primarily uses traps to capture
Tish, qusfer, shrimp and crabs in waters outside the HINWR.

Existing Levels/Distribution: Lobster fishing occurs in the
main anﬂ WWHI. In 1577, 70,000 pounds were landed; in 1978,
the catch totaled 31,000 pounds. Although there are several
species of deepwater shrimp in Hawaiian waters, the caridean
shrimp Heterocarpus laevigatus appears to be by far the
largest and possibly the most abundant species. Estimated
abundance of H. laevigatus in the Hawaiian archipelago is
2,500-5,000 metric tons. The total landings may only be
speculated; as much as 25,000 pounds have been landed
through 1978. Kona crab landings also fluctuate, ranging
from 15,000 to 45,000 1Tbs per year. The record catch is
71,000 pounds in 1972.

=
Locational Criteria: Lobster fishing occurs over 1600 nm*
in the main islands and surrounding Necker and Nihoa Islands
of the HINWR. Shrimping is conducted in specific areas
around all main islands. Within the optimum depth range of
75-400 fm, several species of shrimp have continuous
distribution throughout the Hawaifan Islands. The Kona crab
occurs 1in greatest abundance in localized areas of the main
Hawaiian Islands.

Potential for Continued/Increased Production and
Maintenance: Hawaii Fishery Development Plans projected 1n
1979 that 100,000 to 150,000 1bs of lobster could bE landed
if all grounds were fighed. This includes 3500 nm“ of NWHI
grounds with 1600 nm" main island grounds. The Fishery
Management Council has concluded that the best available
information supports a tentative determination that maximum
sustainable yield is 1in the range of 15,000 to 30,000
lobsters, approximately one pound each, for the main
Hawaiian Islands. Catch data for the NWHI fishery fs
extremely 1imited. Council estimates indicate the fishery
grew from 72,000 1bs in 1977 to 200,000-400,000 1bs in 1980.
Estimates of fishing effort are unavailable. The NWHI
fishery represents a fundamental transformation in Hawaii's
commercial lobster fishery. There are insufficient data to
estimate catches and M3Y's for slipper lobster, Kona crabs
and shrimp.
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QUTPUT: TRAP FISHING (Continued)

6.

7.

Demand/Justification for Continued/Increased Production and
Maintenance: Spiny Lobsters are a relatively small part of
the Hawaiian Islands commercial fisheries. Virtually all
are processed to frozen tails for the restaurant market. In
recent years, the world price for frozen lobster tails has
been increasing about 18% per year. The current wholesale
price is about $3.00/1b. for whole 1lobster. The NWHI
lobster fishery has developed outside the confines of the
local fish market by opening up export markets in frozen
tails. Increased landings will not lower the price. The
fishery remains volatile due to fluctuating catch rates. It
is currently estimated that 1-2,000,000 1b. of shrimp might
be economically harvested. Kona crabs may sustain a fishery
capable of removing €0,000 - 100,000 1b. in the main islands
and another 50,000-75,000 1bs. from the NWHI. Major invest-
ments have recently been made in the Hawaiian deepwater
shrimp fishery by a local shrimp fishing company. In addi-
tion, numerous vessel owners in Alaska and the Pacific
Northwest have expressed an interest in entering the
fishery. ;

Conflicts: The presence of fishing vessels, the placement
of fishing gear and the alteration of the lobster
populations will modify the proposed critical habitat of the
monk seal. There is insufficient information to fully
assess the potential conflicts inherent in these environ-
mental modifications. The potential impacts of trap fishing
are disturbance, incidental mortality and reduction of

known food resources, accidental groundings and oil spills.

Objectives: Collection of information on  incidental
mortality and disturbance is of high priority. Seal and
turtle food habit studies need to be continued. Activities
which are 1likely to jeopardize the continued existence of
end?ngerﬁd or threatened species should be thoroughly
avaluated.
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OTHER PUBLIC USES
OUTPUT: RECREATIONAL FISHING

L.

Description: Consumptive recreation invelving renewable fish
resources and charter boats in and around HINWR waters and
lands, possible use of Tern Island facilities, radio contact
with Tern Island and air transport facilities.

Locational Criteria: Onshore, offshore and lagoon waters of
nave potential for sport fishing.

Existing LeveTEégistrihutiun: Sport fishing is not now
permitted in HI waters. Distance to HINWR prohibits most
fishermen from reaching the virgin fishing grounds., In
addition to distance, expense and regulations are
prohibitive.

Potential for Continued/Increased Production and
Maintenance: Virgin fishing grounds exist in the WWHI,
particuTarTy in the HINWR. However, refuge waters are
closed to commercial or recreational fishing. If air and
boat charters were available, increased use would be
expected. Continuous fishing pressure would soon result in
maximum sustainable yields.

Demand/Justification for Continued/Increased Production and
Maintenance: Occasional requests are received for fishing
groups to go into HINWR. If Tern Island were opened to
fishing, wusage would increase accordingly.

Conflict: Onshore and nearshore fishing are not recom-
mended because of the potential disturbance to monk seals
and sea turtles and the introduction of exotic or alien or-
ganisms to refuge islands. Offshore consumptive fish harvest
also may confljct with turtle and monk seal refuge manage-
ment goals since both animals range widely. Nearshore
feeding seabirds such as black noddies depend on predatory
fish in and outside the reef to drive their prey to the
surface. They may be impacted during their breeding season
by competition with humans,

Increased boat traffic will in turn increase the possibility
of accidental spills and groundings; it alsec necessitates
monitoring by FWS personnel, both by radio and wvisually,
Certain reef fish contain ciguatoxin in quantities great
enough to affect people; these species would have to be
avoided entirely, If commercial fishing is permitted, less
fish will be available to sport fishers.

g%jectfves and Strategies: Because of the increased risk of
sturbance to threatened and endangered species, possible
competition with feeding seabirds and potential habitat
damage from accidental groundings and spills, consumptive
recreational fishing will not be allowed within the HINWR.
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OTHER PUBLIC USES
QUTPUT: CONSUMPTIVE RECREATION

1.

Description: Collection of glass balls, bottles, sea
shells, war mementos, personal salvage, etc. for non-
commercial use.

Locational Criteria: Could occur throughout NWHI, however,
most easily accessible at Term Island, Midway and Kure
Islands.

Existing Levels/Distribution: These activities are
conducted to a small degree by people statfoned at or
visiting the NWHI for recreation.

Potential for Continued/Increased Production and
Maintenance: The collection of renewable items such as
shells, glass balls, bottles, etc. could continue and
increase as supply Tlasts. Collection of items for
personal salvage «could continue to be conducted
opportunistically. Private collection of war mementos on
federal land is forbidden by the Antiquities Act of 1906.

Demand/Justification for Continued/Increased Production and
Maintenance: Demand for recreation 15 high amo those
stationed or yisiting NWHI and HINWR. If more people were
stationed there, demand for these activities would increase.
Work conditions in the WNWHI can become unbearable if
confined to a boat, work site or campsite for prolonged
periods. The desire to get away from the facilities is
legitimate.

Conflict: . The collection of renewable items may disturb
threatened or endangered species. It is probable that the
collection of glass balls and shells at Midway and Kure have
played a significant role in the reduction of monk seal
numbers there. Since the U.5. Coast Guard's departure from
Tern Island and limitation of beach access, seal numbers
have increased radically to an average of about 40 per day.
Both state and federal regulations prohibit the disturbance
of threatened/endangered species and seabirds.

%gigctives and Strategies: Since most beaches in HINWR are
requented Dby monk seals and turtles, collecting cannot be
permitted on the refuge. The potential for disturbance is
too great to justify the activity. In spite of the high
demand for glass balls, beaches will remain off Tlimits to
those without legitimate research purposes.
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OTHER PUBLIC USES
OQUTPUT: OTHER COMMERCIAL CONSUMPTIVE USE

1.

2.

Description: Consumptive commercial wuse 915 assumed to
incTude but is not limited to salvage for glass balls,
shells, bottles, and other historical artifacts including
war paraphernalia, ship salvage, nonprecious coral harvest
and aquarium specimen collection.

Locational Criteria: Salvage operations occur opportu-
nistically when ships run aground. Glass balls occur on all
islands of HINWR., Non-precious corals are harvested at
Kure, Midway and perhaps other NWHI periodically, but proba-
bly not commercially. Collecting for commercial use is not
currently pursued or permitted in HINWR.

Potential for Continued/Increased Production and

Maintenance: G5hip salvage will continue as necessary either
by the ship insurance companies or opportunistically by
other salvagers, Glass ball collecting is a renewable
resource that could bring sustained money to the collectors.
Low Tlevel use to date for historic and other salvage will
not change. Depending on demand, nonprecious coral harvest
could become a wviable industry.

Demand/Justification for Continued/Increased Production and
Maintenance: Demands for salvage permits occur periodi-
cally. These are not expected to increase in the future.
Glass ball collecting 1is a very popular recreational
activity. If fishing is allowed to take place on the HINWR,
then requests for glass ball harvesting will probably
increase. Off-duty fisherman are Tikely to engage in this
activity., Collection of these and other d{tems (shells,
bottles, etc.) could develop into a commercial endeavor,
Interest exists at low levels for aguarium specimen
collection; allowing collection would probably precipitate
increased demands for this activity.
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QUTPUT:  OTHER COMMERCIAL CONSUMPTIVE USE (Continued)

Conflicts: Sea shells, glass balls and coral occur on the
beaches andfor in nearshore waters. Collecting these
renewable resources is likely to disturb sea turtles and
monk seals. Continued disturbance to these threatened/
endangered species is illegal (Section 7 Endangered Species
Act). The pursuit of these activities at Midway is
suspected to have helped cause the decline of seals there.
The collection of historic artifacts by individuals on
federal 1land 1s illegal according to the Antiquities Act.
Periodic ship salvage is the only suitable consumptive
commercial activity Tikely to occur on HINWR lands and
waters. The potential for conflict with preservation of
cultural resources is high. Ship salvage will be mandated
to remove vessels if possible and to prevent oil pollution
and escape of exotic organisms. Aguarium specimen
collection is not permitted in Research Matural Areas.

Objectives/Strategies: A1l grounded ships will be removed

rom HINWE property as soon as possible to prevent
pollution, introduction of exotic organisms, and remove
rusted iron. Glass ball, shell, coral and other beach
collecting will not be permitted due to seal and turtle
disturbance. Commercial collection of historical artifacts
cannot legally occur. Likewise, aquarium specimen
collection is not permissible within the refuge.
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[NOTE: This output summary has been incorporated into "Other
Commercial Consumption Use"]

PUBLIC USE MAMAGEMENT

OUTPUT: AQUARIUM SPECIMEN COLLECTING

1.

Description: The collection of marine specimens in HINWR
waters by commercial operators for resale.

Locational Criteria: This activity could occur in51de
AIWWR  boundaries near inshore reefs, especially at Tern
Island.

Existing Levels/Distribution: Specimens have been collected
through AINWR as part of the Tripartite Study for scientific
purposes., Collecting for commercial wuse is not currently
pursued or permitted in HINWR,

Potential for Continued/Increased Production and
Maintenance: Specimens could be collected in specially
designated areas on a vrotational basis. Current research
areas must not be disturbed by collectors. FWS marine re-
searchers could best identify areas suitable for collecting
on a one-time basis fnitially. MNew areas would subsequently
need to be identified to avoid overfishing. Specimens
could be air transported from Tern Island to insure high
survival. Conseguently, French Frigate Shoals would be the
best collecting site.

Demand/Justification for Continued/Increased Production and
Maintenance: Interest currently exists at a Tow level.
Interest and demand is expected to rise sharply 1f permits
are allowed, Under the existing protection rendered by the
Research Matural Area, collecting is not permitted.

Conflict: French Frigate Shoals s unique in Hawaiian
waters since it has the only extensive beds of Acropora
coral. Associated biota is thus restricted in range. gn1-
lection of these resources should be strictly monitored, if
permitted at all, As mentioned in 5 above, collecting is
not permitted under the Research Natural Area jurisdiction.
Changes 1in the legal overlay would have to be made.
If changed, collecting activities would have to be closely
monitored to be sure they did not interfere with threatened
and endangered species. Mo unauthorized landings on islets
and islands will be permitted except during emergencies.
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OUTPUT: AQUARIUM SPECIMEM COLLECTING (Continued)

{a

Objectives/Strategies: When incorporated into Other Commer-

c1al  Consumptive Use, the output Aquarfum Specimen
Collecting was modified. Other Commercial Consumptive Uses
became Other Compatible and Economic Uses 1in the final
refuge output 1ist (Section V in the MP/EIS). These changes
reflect the evolution of the final MP/EIS from its earliest
inventory stage to the final synthesis {Section II). In the
final document, aguarium specimen collecting is prohibited,
Limited entry collecting shall be permitted on a rotational
basis so long as activities do not conflict with HINWR
objectives and mandates.
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