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HAWAIIAN MONK SEAL (Monachus schauinslandi)

STOCK DEFINITION AND GEOGRAPHIC RANGE

Hawaiian monk seals are distributed throughout the Northwestern Hawaiian Islands (NWHI) in six main
reproductive subpopulations at French Frigate Shoals, Laysan and Lisianski Idlands, Pearl and Hermes Reef, and
Midway and Kure Atoll. Small numbers also occur at Necker, Nihoa, and the main Hawaiian Islands, primarily at
Niihau. Genetic variation in Hawaiian monk sealsis extremely low and may reflect both a long-term history at low
population level sand more recent human influences (Kretzmann et a., 2001). Thetendency for genetic drift may have
been relatively large, due to the small size of different island/atoll subpopulations. However, 10-15% of these seals
migrateamong the subpopul ations (Johnson and Kridler 1983; National MarineFisheries Service[NMFS] unpubl. data)
and, to somedegree, thismovement should counter the devel opment of separate genetic stocks. Genetic variation among
the different island populationsislow (Kretzmann et al., 1997; 2001).

Demographicaly, thedifferent island subpopul ations have exhibited considerabl eindependence. For example,
abundance at French Frigate Shoals grew rapidly from the 1950s-1980s, while other subpopulations declined rapidly.
Variability in past population trends may be partialy explained by changesin levels of human disturbance (Gerrodette
and Gilmartin 1990; Ragen 1999). Current demographic variability among the subpopulations probably reflects a
combination of age structure effects resulting from different recent histories and variable environmental conditions.
While research and recovery activities may focus on the problems of single island/atoll subpopulations, the speciesis
managed as a single stock.

POPULATION SIZE

The best estimate of the total population size is 1,463. This estimate is the sum of counts at the six main
Northwest Hawaiian | slands subpopul ations, an extrapolation of counts at Necker and Nihoalslands, and counts at the
main Hawaiian | slands. Abundance of the main reproductive subpopul ationsis best estimated using the number of seals
identified at each site. Individual seals are identified by flipper-tags and applied bleach-marks, and distinctive natural
features such as scars and pelage patterns. Flipper-tagging of weaned pups began in the early 1980s and the majority
of the sealsin the main reproductive subpopul ations can be identified on the basis of those tags. In 2000, identification
efforts were conducted during two- to five-month studies at all main reproductive sites except Midway Atoll, where
studies lasted 8 months, A total of 1,303 seals (including 191 pups) were observed at the main reproductive
subpopulations in 2000 (Johanos and Baker, 2001). Removal analyses in previous years and sighting probability
calculations suggest that 90% or more of the sealswereidentified at each site(i.e., any negative bias should belessthan
10%).

Monk sealsal so occur at Necker and Nihoaldlands, where counts are conducted once or afew timesinasingle
year. Abundance is estimated by correcting the mean of all beach counts accrued over the past five years. The mean
(xSD) of al counts (excluding pups) conducted during 1996-2000 were 18.2(+ 8.6) at Necker Island and 20.0 (+4.2)
at Nihoalsland (Johanos and Ragen 1999a,b; Johanos and Baker 2000, 2001, in press). Therelationship between mean
counts and total abundance at the reproductive sites indicates that the total abundance can be estimated by multiplying
the mean count by acorrection factor (+SE) of 2.89 (+0.06, NMFS unpubl. data). Resulting estimates (plusthe average
number of pups known to have been born during 1996-2000) are 53.6 (£24.9) at Necker Island and 61.1 (+12.1) at
Nihoa Idland.

A number of sealsareal so distributed throughout themain Hawaiian I slands. Theseincludenaturally occurring
seals and any animals remaining from 21 seals released around the islands in 1994. All but two were subsequently
resighted near their release sites, but their survival to 2000 is unknown, because thereis no formal re-sighting effort in
the main Hawaiian Islands. The first systematic monk seal survey was conducted around the main Hawaiian Islands
in 2000. Duringthissurvey, 41 sealswereidentified from aircraft, and another four animals not seen fromthe air were
confirmed present from concurrent ground observations. Thus, 45 sealswere identified in the Main Hawaiian Islands
in 2000 (Baker and Johanos 2001).

Minimum Population Estimate
Thetotal number of sealsidentified at the main reproductive sitesisthe best estimate of minimum population
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size at those sites (i.e., 1,303 seadls). Minimum population sizes for Necker and Nihoa Islands (based on the formula
provided by Wade and Angliss (1997)) are 37 and 52, respectively. The minimum abundance estimate for the main
Hawaiian Islands based upon the aerial survey is45 seals. The minimum population size for the entire stock (species)
isthe sum of these estimates, or 1,437 seals.

Current Population Trend
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CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Assuming mean beach counts are areliableindex of total abundance, the current net productivity rate for this
speciesis-0.03 yr (loglinear regression of beach counts of non-pups, 1985-2000; R? = 0.79, P<0.001). Thistrendis
largely due to a severe decline at French Frigate Shoals, where non-pup beach counts decreased by 60% from 1989 -
2000. Populations at Laysan and Lisianski 1slands have remained relatively stable since approximately 1990.

Contrary to trends at the above sites, the subpopulation at Kure Atoll has grown at ca. 5% yr* since 1983
(loglinear regression of beach counts, 1983-2000; R? = 0.85, P<0.001), duelargely to decreased human disturbance and
introduced females. The subpopulation at Pearl and Hermes Reef has grown at approximately 6% yr* since 1983
(loglinear regression of beach counts, 1983-2000; R? = 0.84, P<0.001). Growth of the Pearl and Hermes population
may be slowing slightly, as previousto 1999 the growth rate averaged 7%yr™. Thislatter annual growth rateisthe best
indicator of the maximum net productivity rate (R, for thisspecies. Finally, thesmall subpopulation at Midway Atoll
continues to show signs of recovery.

POTENTIAL BIOLOGICAL REMOVAL

Thepotential biological removal (PBR) level for thisstock iscal cul ated asthe minimum popul ation size (1,437)
times one half the maximum net growth rate for this stock (%2 of 7%) times arecovery factor of 0.1 (for an endangered
species, Wade and Angliss 1997), which yields a PBR of 5 monk seals per year.

HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Human-related mortality has caused two major declines of the Hawaiian monk seal (Ragen 1999). In the
1800s, this species was decimated by sealers, crews of wrecked vessels, and guano and feather hunters (Dill and Bryan
1912; Wetmore 1925; Clapp and Woodward 1972). Several subpopulationsmay have been driven extinct; for example,
no sealswere seen at Midway Atoll during a 14-month period in 1888-89, and only asingle seal was seen during three
months of observationsat Laysan Islandin 1912-13 (Bailey 1952). A survey in 1958 indicated at |east partial recovery
of the speciesinthefirst half of thiscentury (Rice 1960). However, subsequent surveysrevea ed that all subpopulations
except French Frigate Shoals declined severely after the late 1950s (or earlier). This second decline has not been
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explained at Pearl and Hermes Reef, or Lisianski and Laysan Islands. At Kure Atoll, Midway Atall, and French Frigate
Shoals, trends appear to have been determined by the pattern of human disturbance from military or U.S. Coast Guard
activities. Such disturbanceisbelieved to have caused pregnant femal esto abandon prime pupping habitat and nursing
females to abandon their pups (Kenyon 1972; Gerrodette and Gilmartin 1990), resulting in decreased in pup survival,
which led to poor reproductive recruitment, low productivity, and population decline.

Fishery Information

Detrimental fishery interactions with monk seals include: operations/gear conflict, seal consumption of
discarded fish, and competition for prey. Entanglement of monk seals in fishing gear, which is believed to originate
outsidethe Hawaiian archipel ago, isdescribed in aseparate section below. Since 1982, fishery-related monk seal deaths
have included the following: one seal died from entanglement in the bridle rope of lobster trap (1986; NMFS, unpubl.
data), another entanglement deathin anillegally set gill net off the western shore of Oahu (1994; NMFS, unpubl. data),
and one died from ingestion of arecreational fish hook and probable drowning off the island of Kauai (1995; NMFS,
unpubl. data). A total of 20 seals have been observed with embedded fish hooks during 1982-2000. The hooks were
not always recovered and it was not possible to attribute each hooking event to a specific fishery. Among hooks that
could be identified, sourcesincluded recreational fisheries (esp. for Caranx sp. in the main Hawaiian Islands), federal
and state bottomfish and federal longline fisheries (NMFS unpubl. data). For the purposes of a recent Biological
Opinion, hookings conservatively judged to be of commercia origin were summarized (NMFS 2001).  Importantly,
the mgority of these deaths and injuries have been observed incidentally during land-based research or other activities;
monk seal/fisheries interactions need to be monitored to assess the rate of fisheries-related injury or mortality for this
Species.

Four fisheriesmay interact with Hawaiian monk seals. The NWHI lobster fishery beganin thelate 1970s, and
developedrapidly intheearly 1980s (Polovina, 1993). Annual landingspeaked in 1985 (1.92 million lobsters) and 1986
(1.69 million lobsters; Haight and DiNardo 1995). Thereafter, the fishery declined and was closed temporarily in 1993
duetolow spawning stock biomassof spiny lobster. Since 1994, landingsremained lower thaninthemid- tolate 1980s,
while catch of dlipper lobster increased in someareas. The number of vesselsin thefishery increased from four in 1983
to 17 in 1985, then ranged from 0-12 during 1991-2000 (Dollar 1995; DiNardo et a. 1998; Kawamoto and Pooley,
2000). Historically, both effort and landings have been concentrated at Gardner Pinnacles, Maro Reef, Necker Island,
and St. Rogatien Bank (Clarke and Todoki 1988; Polovina and Moffitt 1989). However, spatial management of the
NWHI lobster fishery began in 1998 with the formation of four management areas: Necker Island (Area 1), Maro Reef
(Area 2), Gardner Pinnacles (Area 3), and all remaining banks from Nihoa Island in the east to Kure Atoll in the west
(Area4). This approach was adopted in an effort to prevent local depletion of lobster stocks at Necker Island, Maro
Reef, and Gardner Pinnacles and to dispersefishing effort, which in recent years had been limited to Necker Island and
Maro Reef. Asaresult of the new management approach, |obsters were taken from Area 4, which, until 1998, had not
been fished since the early 1990's (DiNardo et a.1998; Kawamoto and Pooley 2000). Summaries of catch by area,
trends and available data on bycatch are published in annual reports, the most recent being Kawamoto and Pooley
(2000). Neither incidental mortality nor seriousinjury have been observed by NMFS observers of the lobster fishery
through 2000. Aswas noted, one mortality was documented in 1986; amonk seal drowned after becoming entangled
in the bridle rope of an actively fishing lobster trap near Necker Island. The potential for indirect interaction due to
competition for prey is being investigated (see Habitat | ssues below).

NMFS closed the Northwestern Hawaiian 1slands lobster fishery in 2000 due to uncertainty in the estimates
of biomass, and the fishery remains closed to date. President Clinton’s Executive Order (1/18/2001) creating the
Northwest Hawaiian Islandscoral reef ecosystem reserve may preclude somelobster fishinginthe NWHI, but thisissue
has yet to be resolved.

The NWHI bottomfish fishery has been reported to interact with monk seals. This fishery occurred at low
levels (< 50 t per year) until 1977, steadily increased to 460 metric tons in 1987, then dropped to 284 metric tonsin
1988, and varied from 119 - 201 metric tons per year from 1989-2000 (Kawamoto 1995; Moffitt, pers. comm.). The
number of vesselsrosefrom 19in 1984 to 28 in 1987, and then varied from 10to 17 in 1988 through 2000 (Kawamoto
1995; Moffitt, pers. comm.). Currently, the bottomfish fishery remains open, although its area of operation has been
substantially restricted by President Clinton’ sExecutive Order (1/18/2001). The Agency ispreparing an Environmental
Impact Statement and a Section 7 Biological Opinion on the operation of the fishery. The fishery was monitored by
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observersfrom October 1990 to December 1993 (ca. 13% coverage), but is currently monitored by the State of Hawaii
usinglogbooks. However, the Statel ogbook doesnot includeinformation on protected speciesand, therefore, the nature
and extent of interactionswith monk seals cannot be assessed from logbooks. Fishers, however, are required to report
all incidental mortality and injury within 48 hours of their return to port (pursuant to MMPA section 118(e)); no such
mortality or injury has been reported since 1994 when the MMPA was amended to include section 118. Nitta and
Henderson (1993) evaluated observer data from 1991-92 and reported an interaction rate of one event per 34.4 hours
of fishing, but they do not provide a confidenceinterval for their estimate. The authors documented observer reports
of seals taking bottomfish and bait off fishing lines, and observer reports of seals attracted to discarded bottomfish
bycatch. Hookings and other sources of injury resulting from the Federal bottomfish fishery are documented and
considered in arecent NMFS Biological Opinion (NMFS 2001). The ecological effects of this fishery on monk seals
(e.g., competitionfor prey or ateration of prey assemblagesby removal of key predator fishes) areunknown. However,
published studies on monk seal prey selection based upon scat/spew analysis and seal-mounted video, rarely revealed
evidence that monk seals fed on families of bottomfish which contain commercial species (many prey itemsrecovered
from scats and spewswere identified only to thelevel of family; Goodman-Lowe 1998, Parrish et al. 2000). Fatty acid
signature analysis is incomplete regarding the importance of commercial bottomfish in the monk seal diet, but this
methodology continues to be pursued.

A third fishery in which past interactions with monk seals were documented was the pelagic longline fishery.
This fishery targets swordfish and tunas, primarily, and does not compete with Hawaiian monk seals for prey. The
fishery began in the 1940s, and operated at arelatively low level (< 5000 t per year) until the mid-1980s. In 1987, 37
vessels participated, but by 1991, the number had grown to 141 (Ito, 1995). The number of active vesselsranged from
103-141 during 1991-2000. Entry is currently limited to a maximum of 164 vessels (Ito and Machado, 1999). Total
landings ranged from 8,100-13,000 metric tons during 1991-2000 (Ito, pers. comm.). While most of the fishery has
operated outside of the NWHI Exclusive Economic Zone, the rapid expansion raised concerns about the potential for
interactions with protected species, including the monk seal. Evidence of interactions began to accumulate in 1990,
including at least two hooked seal's (included in hookings reported above) and 13 unusual seal wounds thought to have
resulted from interactions. 1n response, NMFS established a permanent Protected Species Zone extending 50 nautical
miles around the NWHI and the corridors between the islands in October 1991. Subseguent shore-based observations
of seals have found no further evidence of interactions with the longline fishery after establishment of the Protected
SpeciesZone. At present, interactionswith protected speciesare assessed using Federal logbooks and observers (4-5%
coverage), which may lack sufficient statistical power to estimate monk seal mortality/seriousinjury ratesfromlongline
interactions. However, since 1991, there have been no observed or reported interactions of thisfishery with monk seals.

There have also been interactionsbetween recreational fisheriesand monk sealsin both the NWHI and around
the main Hawaiian Islands. At least three seals have been hooked at Kure Atoll, but such incidents should no longer
occur at thissite because the atoll wasvacated by the U.S. Coast Guardin 1993. Inthemain Hawaiian Islands, one seal
was found dead in an offshore (non-recreational) gillnet in 1994 and a second seal was found dead with arecreational
hook lodged in its esophagus. A total of 10 seals have been observed with embedded hooks in the main Hawaiian
Islands during 1989-2000 (NMFS unpubl. data). Several incidents involved hooks used to catch ulua (Caranx spp.).
A sport fishing charter company recently ceased operations at Midway Atoll. To the extent that sport fishing occurs
in the future at Midway, the potential for monk sealsto be harmed by hooks will increase at that site.

Interest in the harvest of precious coral inthe NWHI represents a potential for future interactions with monk
seals. The impact that removal of precious corals might have on monk seal prey resources and foraging habitat is
unknown. However, recent studies of sealswith satellite transmitters and surveys using manned submersiblesindicate
that some seals forage at patches of precious gold corals occurring over 500m in depth (Parrish et al., 2002). The
recruitment rate of gold coral is unknown, but thought to be slow, raising concern that coral harvesting could have
negative long-term impacts on monk seal foraging habitat. As a result, the Western Pacific Regional Fisheries
Management Council has recommended regulations to suspend or set to zero annual quotas for gold coral harvest at
specific locations until data on impacts of such harvests become available.
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Table 1. Summary of incidental mortality of Hawaiian monk seals due to commercial and recreational fisheries since
1990 and calculation of annual mortality rate. n/aindicates that sufficient data are not available.

Fishery Name Range of Range of Total Estimated Mean
Years # of vessdls per year Data type observer observed mort. (in annual
coverage mort. iven years) mort.

NWHI lobster 91-00 0-12 Observer 0-100% 0 n/a n/a
Log book
NWHI 91-00 11-17
Bottomfish n/a n/a n‘a n/a n‘a
Pelagic longline 91-00 103-141 Observer
L.og book 4-5% 0 n/a n‘a
Recreational 91-95 n/a n/a n/a 2 n/a n/a

" Data collected incidentally.

Fishery Mortality Rate

Dataareunavailableto fully assessinteraction with specific fisheriesin Hawaii, thus one cannot conclude that
the total fishery mortality and serious injury for this stock is less than 10% of the calculated PBR. Therefore, total
fishery mortality and seriousinjury cannot be considered to beinsignificant and approaching arate of zero. Monk seals
also continue to die from entanglement in North Pacific fishing gear and other debris (likely originating from various
countries), and NMFS along with partner agencies, is pursuing a program to mitigate this source of mortality (see
below).

Direct fishery interactions with monk seals remains to be thoroughly evaluated and the information above
represents only observed interactions. Without further study, an accurate estimate cannot be determined. 1n addition,
interactionsmay beindirect (i.e., involving competition for prey or consumption of discardsfrom thebottomfishfishery)
and, to date, the extent or conseguences of such indirect interactions remain the topic of ongoing investigation.

Entanglement in Marine Debris

Hawaiian monk seals become entangled in fisheries and other marine debris at rates higher than reported for
other pinnipeds (Henderson 2001). A total of 204 cases of seals entangled in fishing gear or other debris have been
observed through 2000 (Henderson 2001; NMFS, unpubl. data), including six documented mortalities resulting from
entanglement in fisheries debris (Henderson 1990, 2001; NMFS, unpubl. data). Thetypes of fishing gear fouling the
reefsand beaches of the NWHI and entangling monk seal sisnot among types used in fisheries conducted inthe NWHI.
For example, trawl net and monofilament gillnet accounted for approximately 35% and 34% of the debrisremoved from
reefsinthe NWHI by weight, and trawl net alone accounted for 88% of the debris by frequency (Donohue et a. 2001).
Y et there are no commercial trawl fisheriesin Hawaii.

The NMFS and partner agencies continue to pursue an ambitious effort to mitigate impacts of marine debris
on monk seals aswell asturtles, coral reefs and other wildlife. Marine debrisisremoved from beaches and entangled
seals during annual population assessment activities at the main reproductive sites. Efforts to remove potentially
entangling marine debrisfrom reefs surrounding monk seal haulout sitesare growing. During 1996-2000 debris survey
and removal efforts, 78,875 kg of derelict net and other debris were removed from the coral reef habitat in the NWHI
(Donchueet al. 2000, Donohue et a. 2001; Donohue, pers. comm). Using funds dedicated to marine debris mitigation,
this effort was greatly expanded in 2001.

Other Mortality

Since 1982, 23 sedls died during rehabilitation efforts; additionally, two died in captivity, two died when
captured for trand ocation, onewas euthani zed (an aggressive male known to cause mortality), three died during captive
research and three died during field research (Baker and Johanos, in press).

In 1986, aweaned pup died at East 1sland, French Frigate Shoals, after becoming entangled in wire left when
the U.S. Coast Guard abandoned the island three decades earlier. 1n 1991, a seal died after becoming trapped behind
an eroding seawall on TernIsland, French Frigate Shoals. Thisseawall continuesto erode and poses an ongoing threat
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to the safety of seals and other wildlife.

Theonly documented case of illegal killing of an Hawaiian monk seal occurred when aresident of Kauai killed
an adult female in 1989.

Other sources of mortality which are (or may be) impeding the recovery of this subpopulation include single
and multiple male aggression (mobbing), shark predation, and disease/parasitisn. When multiple males attempt to
mount and mate with an adult female or immature animal of either sex, injury or death of the attacked seal often results.
Theresulting increasein female mortality appearsto have been amajor impediment to recovery at Laysan and Lisianski
Islands. Since1982, at least 67 seal shavedied or disappeared after suffering multiplemale aggression at Laysan Island.
Multiple male aggression has also been documented at French Frigate Shoals, Kure Atoll, and Necker Island. Multiple
male aggression isthought to berelated to an imbalance in adult sex ratios, with males outnumbering females. 1n 1994,
22 adult males were removed from Laysan Island, and only three seals are thought to have died from mobbing at this
sitesincetheir removal (1995-2000). Such imbalancesin the adult sex ratio are morelikely to occur when populations
arereduced (Starfield et al. 1995).

I'n addition to mobbing, aggressive attacks by single adult maleshaveresultedin several monk seal mortalities.
Thiswas most notable at French Frigate Shoalsin 1997, where at |east 8 pupsdied as aresult of adult male aggression.
Many more pups were likely killed in the same way but the cause of their deaths could not be confirmed. Two males
that killed pupsin 1997 were observed exhibiting aggressive behavior toward pups at the beginning of the 1998 pupping
season. Both males were translocated to Johnston Atoll, 870 km to the southwest. Subsequently, mounting injury to
pups have decreased.

Shark-related injury and mortality incidents may have increased in the late 1980s and early 1990s at French
Frigate Shoal's, but such mortality was probably not the primary cause of thedecline at thissite (Ragen 1993). However,
indications are that shark predation has accounted for a significant portion of pup mortality in the last few years. At
French Frigate Shoalsin 1999, 17 pups were observed injured by large sharks, and at least 3 were confirmed to have
died from shark predation (Johanos and Baker, 2001). Assigning cause of death to shark predation is problematic, as
predation events are rarely observable. However, it is believed that as many as 25 pups of atotal 92 born at French
Frigate Shoalsin 1999 werekilled by sharks. 1n 2000, five pupswere known to have been attacked by large sharks, and
at least one died from shark predation. Asmany as five other pups are believed to have been similarly killed. NMFS
isworking with USFWS to develop a strategy to reduce shark predation on monk seal pups. .

The potential causes of high pup mortality, including shark predation, disease, male aggression and food
limitation are currently being investigated at French Frigate Shoals. Whilevirtually all wild monk seals carry parasites
after they begin to forage, the role of parasitism in monk seal mortality is unknown. Disease effects on monk seal
demographic trendsis also uncertain. 1n 2000, base line health screening was conducted on monk seals from Laysan
and Lisianski Islands, and Midway Atoll.

STATUSOF STOCK

In 1976, the Hawaiian monk seal was designated depleted under the Marine Mammal Protection Act of 1972 and as
endangered under the Endangered Species Act of 1973. The species is assumed to be well below its optimum
sustainable population (OSP) and, since 1985, has declined on average approximately 3% per year. Therefore, the
Hawaiian monk seal is characterized as a strategic stock.

Habitat I ssues

Vessal Groundings pose a continuing threat to monk sealsand their habitat. On 16 October 1998 the Paradise
Queen I1, alaobster fishing vessel, ran aground on the eastern edge of Kure Atoll. 1n 2000, vessel fragments remained
on the reef and shoreline of Green Island. On occasion, monk seals land on wreck debris. During aninitial clean up
effort, accessiblehazardousmaterial and | obster trapswereremoved. |nsubsequent years, several hundred trapswashed
ashore and were removed from Green Island. Less than 15 traps were found ashore during 2000.

Another grounding occurred on 6 June 2000 when the 77 ft longliner Sivordman | ran aground onthe perimeter
reef of Pearl and Hermes Atoll four miles northeast of Southeast Island. The crew wasrescued by the NMFSmonk seal
field personnel and transported to anearby vessel. Of 81,200 gallons of fuel on board; 79,000 gallons were recovered
and the remainder spilled. An oil spill response crew evaluated the scene one week later and determined that impacts
towildlife and coral reefswere minimal. No evidence of oiling or other impacts to Hawaiian monk seals were found.
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Salvage crews subsequently spent 2 weeks cleaning the vessel and preparing it for removal from the reef. On July 27,
2000 the salvage tug American Salvor removed the Swordman | from the perimeter reef and sank it in deep water.

Availabledataindicatethat the substantial declineat French Frigate Shoalswasrelated tolack of availableprey
and subsequent emaciation and starvation. Two leading hypotheses to explain the lack of prey are 1) the local
population reached its carrying capacity in the 1970s and 1980s, diminishing its own food supply, and 2) carrying
capacity was simultaneously reduced by changesin oceanographic conditions and a subsequent declinein productivity
(Polovinaet al. 1994; Craig and Ragen 2000).

Studies are a so being conducted to identify and characterize at-sea habitat use. 1n 2000, 42 seals of various
ages and both sexes were fitted with satellite-linked dive recorders to track movements and dive patterns. In addition,
aprey selection study using identification of prey hard partsin scats and spewings has been published (Goodman-L owe
1998).

Since 1979, human disturbance of seals in their terrestrial habitat has been limited primarily to Kure and
Midway Atolls. TheU.S. Coast Guard LORAN station at Kure Atoll closed in 1992 and vacated in 1993. Historically,
human activities led to the near extinction of the resident monk seal population at Midway both in the late 1800s, and
againinthe 1960s. The population failed to recover inthe 1970s and 1980s, but has recently grown dueto immigration
from nearby sites. The U.S. Naval Air Facility at Midway closed in 1993 and following clean-up and restoration
activities, jurisdiction was transferred in 1997 to the U.S. Fish and Wildlife Service, which manages the atoll as a
National WildlifeRefuge. A privatecompany which had providedtourist activities(e.g., scubadiving and sport fishing),
aswell asharbor services, terminated their operationsat Midway Atoll in 2002. Asaresult, thelevel of human activity
that could impact monk seals at the site has diminished. Any future devel opment which might increase access to the
Refuge will need careful management and monitoring to prevent further human disturbance. Disturbance at sea (e.g.,
direct and indirect fisheries interactions) may also impede recovery. Asdescribed above, however, the possible types
of disturbance at sea cannot yet be characterized or quantified.

Another important habitat issue is adegrading seawall at Tern Island, French Frigate Shoals. TernIdand is
the site of the U.S. Fish and Wildlife refuge station, and is one of two sites in the NWHI accessible by aircraft. The
island and the runway have played akey rolein effortsto study thelocal monk seal population and to mitigateits severe
and ongoing decline. DuringWorldWar 11, theU.S. Navy enlarged theidland to accommodatethe runway. A sheet-pile
seawall was constructed to maintain the modified shape of theisland. Degradation of the seawall is creating entrapment
hazards for seals and other wildlife and isthreatening to erode the runway. Erosion of the seawall has raised concerns
about the potential release of toxic wastes into the ocean. The loss of the runway could lead to the closure of the Fish
and Wildlife Service station at the site and would thereby reduce on-site management of the refuge. The loss of the
runway and refuge station would also hinder research and management efforts to recover the monk seal population.
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