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Regulatory Discards

There are no finfish or invertebrate species captured in the bottomfish fisheries whose capture or

retention is prohibited by law. Sea turtle species, which are protected under the ESA, are the only
fish (as defined by the MSA) that, if captured in the bottomfish fishery, would be considered
regulatory discards.

Table 14. Catch and Bycatch in the NWHI Bottomfish Fishery

Logbook Data Observer Data
(1997-2001 annual averages) (1990-1993 aggregated)
Number| Number |Percent| Percent |Percent|Percent| Percent |Percent
Species caught |discarded|of total |discarded| of all of |discarded| ofall
catch discards| catch discards
BMUS 46,684 5,492 | 98.02 11.76 | 94.28 953 23.7 89.0
Opakapaka| Pristipomoides 10,653 99 | 22.37 0.93 1.70 25.9 2.1 2.2
filamentosus
Onaga Etelis coruscans 9,836 70 | 20.65 0.71 1.20 5.8 0.7 0.2
Ehu Etelis 5,171 32| 10.86 0.62 0.55 6.0 1.7 0.4
carbunculus
Uku Aprion virescens 4,226 56 8.87 1.33 0.96 11.2 1.7 0.7
Butaguchi | Pseudocaranx 3,851 1,090 8.09 28.30 | 18.71 17.5 48.3 33.2
dentex
Kalekale | Pristipomoides 3,799 361 7.98 9.50 6.20 4.4 6.1 1.1
sieboldii
Hapuupuu | Epinephelus 3,517 26 7.38 0.74 0.45 8.1 1.2 0.4
quernus
Kahala Seriola dumerili 3,266 3,182 6.86 97.43 | 54.63 12.4 97.3 47.5
Gindai Pristipomoides 1,391 22 2.92 1.58 0.38 23 0.7 0.1
zonatus
White ulua | Caranx ignobilis 720 552 1.51 76.67 9.48 0.6 68.1 1.7
Taape Lutjanus kasmira 132 0 0.28 0.00 0.00 0.6 36.7 0.8
Lehi Aphareus rutilans 83 1 0.17 1.20 0.02 0.0 0.0 0.0
Black ulua | Caranx lugubris 32 0 0.07 0.00 0.00 0.1 50.0 0.2
Yellowtail | Pristipomoides 3 0 0.01 0.00 0.00 0.2 56.4 0.5
kalekale auricilla
Armorhead| Pseudopentaceros 3 1 0.01 33.33 0.02 0.0 0.0 0.0
wheeleri
Alfonsin | Beryx splendens 0 0 0.00 0.00 0.00 0.0 50.0 0.0
Non-BMUS 943 334 1.98 35.42 5.73 4.7 59.9 11.0
ALL 47,627 5,825 | 100.0 12.5 | 100.0 | 100.0 25.4 | 100.0
SPECIES
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Protected Species Interactions

The 1990-1993, NMFS’ observer program for the NWHI bottomfish fishery reported a moderate
level of interactions between seabirds and the bottomfish fishery, with Laysan and black-footed
albatrosses described as aggressively stealing bait from hooks during deployment and retrieval of
bottomfish gear, causing lost fishing time (Nitta 1999). Birds were reported as being easily
scared away from handlines by waving a pole or gaff. No seabird injuries or mortalities were
observed while fishermen were fishing for bottomfish.'” Although there is a possibility of
accidental hooking, the circle hooks used in the bottomfish fishery do not lend easily to
incidental hooking of seabirds. One interaction involving a Laysan albatross occurred while a
bottomfish fishing vessel was trolling for pelagic species. The bird became hooked, but was
subsequently released.

Fishermen have reported that other species of birds, particularly juvenile boobies (Sula spp.),
dive on trolling lures (Nitta and Henderson 1993). The potential for the bottomfish fishery to
cause adverse impacts on seabirds due to competition for prey is negligible, as seabirds do not
prey on bottomfish species. The potential for other ecosystem links between the bottomfish
fishery and seabirds is unknown; however the level of fishery interactions with seabirds is
expected to have no effect on seabird distribution, survival, or population structure (WPRFMC
2001b).

There have been no reported or observed physical interactions with any species of sea turtle and
whales in any of the bottomfish fisheries, including during the NMFS 1990-1993 NWHI
bottomfish vessel observer program'® (Nitta 1999).

During the vessel observer program conducted in the NWHI bottomfish fishery from 1990
through 1993, monk seals were observed taking and damaging hooked fish, with an average of
one such interaction every 67 hours of fishing (Nitta 1999). A total of 23 monk seal interaction
events were recorded during the program. Interactions occurred during 10 out of the 26 observed
trips, and were estimated to have involved a maximum of 26 seals. No entanglements or
hookings of monk seals were observed (Nitta 1999). An average of 2.67 dolphin-damaged fish
per 1,000 fish caught was also observed (Kobayashi and Kawamoto 1995). The impact of the
bottomfish fishery on the behavior or foraging success of bottlenose dolphins is unknown, but is
not believed to be adverse.

The NWHI vessel observer program was renewed in October 2003, with observer coverage
averaging 22 percent during 2004-2005. During the 2004-2005 time period a total of 26 trips
carried observers. No interactions with sea turtles, monk seals or endangered seabirds were
observed. Eight interactions with seabirds were observed across six trips. Six of the interactions
occurred during trolling operations and two during bottomfishing operations. Seven of the eight
interactions were with boobies, the remainder was with a Laysan albatross during trolling

'7 Although Nitta (1999) defined an interaction to mean instances in which an animal is “caught or entangled,” the
report’s statement that “many interactions” with albatrosses were observed appears to refer to instances in which the
seabirds were not actually caught or entangled (as none were injured).

'8 Nitta (1999) defined “interaction” to mean “instances in which fish caught during bottomfishing operations were
stolen or damaged by marine mammals or marine mammals [sic] and/or other protected species were caught or
entangled in bottomfishing gear”.
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operations (PIRO Observer Program webpage accessed March 2007). It is believed that all eight
interactions were non-lethal and the seabirds were released alive.

NMEFS has received a number of reports from various sources of monk seals with hooks
embedded in their mouths or other body parts. Positively attributing a given hooking event to a
particular fishery is difficult. A review of the reports led NMFS (2002b) to conclude that seven
instances of hookings since 1982 may have been attributable to direct interactions with the
bottomfish fishery. There has been one report by fishery participants of a hooking of a monk
seal. In 1994, a bottomfish fisherman reported that a seal had stolen the catch and become
hooked. The fisherman cut the leader line 12—18 inches from the seal. None of the hookings
documented in the MHI since 1989 can be confirmed as originating from the bottomfish fishery
(NMFS 2008).

The MHI bottomfish fishery catches some species that may be food resources for monk seals.
Recent research on monk seal diets suggests that deepwater bottomfish are part of the monk seal
diet (unpublished report, NMFS PIFSC, Honolulu). However, under current levels of fishing
pressure in the MHI, the monk seal population is growing, pupping is increasing, and the pups
appear to be foraging successfully. Considering that monk seal foraging success appears to be
high in the MHI despite fishing pressure, competition for forage with the MHI bottomfish fishery
does not appear to adversely impact monk seals in the MHI at this time.

Green turtles are sometimes killed by vessel collisions around the MHI, and it has been estimated
that the current MHI bottomfish fishery is likely responsible for killing up to two green sea
turtles per year due to vessel collisions. The resulting mortality is not believed to be likely to
jeopardize the species because green sea turtles have been rapidly increasing in numbers in
recent years while bottomfishing was occurring at a higher level of effort than the current
fishery, and they are extremely unlikely to be hooked or entangled by bottomfishing gear.

Following consultations under section 7 of the ESA, NMFS has determined that the bottomfish
fisheries will not adversely affect any ESA-listed species or critical habitat in the Hawaii
Archipelago.

This FEP continues the existing federal regulations regarding fishery interactions with protected
species.

Unlisted Species Interactions

Species of marine mammals that are not listed under the ESA but are protected under the Marine
Mammal Protection Act (MMPA; see Section 8.6) and occur in the areas of the Hawaii
Archipelago where bottomfish fisheries operate are as follows:

Whales
. Blainsville beaked whale (Mesoplodon densirostris)
. Bryde’s whale (Balaenoptera edeni)
. Cuvier’s beaked whale (Ziphius cavirostris)
. Dwarf sperm whale (Kogia simus)
. False killer whale (Pseudorca crassidens)
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. Killer whale (Orcinus orca)

. Longman’s beaked whale (Indopacetus pacificus)

. Melon-headed whale (Peponocephala electra)

. Minke whale (Balaenoptera acutorostrata)

. Pygmy killer whale (Feresa attenuata)

. Pygmy sperm whale (Kogia breviceps)

. Short-finned pilot whale (Globicephala macrorhynchus)
Dolphins

. Bottlenose dolphin (Tursiops truncatus)

. Dall’s porpoise (Phocoenoides dalli)

. Fraser’s dolphin (Lagenodelphis hoser)

. Risso’s dolphin (Grampus griseus)

. Rough-toothed dolphin (Steno bredanensis)

. Spinner dolphin (Stenella longirostris)

. Spotted dolphin (Stenella attenuata)

. Striped dolphin (Stenella coeruleoalba)

Of the above species, bottomfish fisheries in Federal waters around the Hawaii Archipelago have
been documented to interact with only one, the bottlenose dolphin. In the NWHI, the only area in
which a vessel observer program has been conducted for the bottomfish fishery, bottlenose
dolphins were observed taking fish from hooks, with an average of one bottlenose dolphin
interaction observed for every 38 fishing hours (Nitta 1999). No hookings were observed during
the 26 trips observed during the 1990-1993 observer program. Several sightings of spinner
dolphins were also made but no fishery interactions were observed (Nitta 1999). More recently
the NWHI observer program was reactivated between October 2003 and December 2005. On the
26 trips observed (22 percent of all trips taken), there were no reported or observed physical
interactions with any species of marine mammals.

The other species listed above may be found within Federal waters around the Hawaii
Archipelago and could interact with Federal bottomfish fisheries; however, no reported or
observed incidental takes of these species have occurred in these fisheries.

NMEFS has concluded that the Hawaii Archipelago commercial bottomfish fisheries will not
affect marine mammals in any manner not considered or authorized under the Marine Mammal
Protection Act.

4.2.3 Status of Bottomfish Fishery

On May 27, 2005, NMFS informed the Council that the Hawaii Archipelagic bottomfish stock
complex, which occurs in both Federal and State waters, was determined to be experiencing
overfishing, with the primary problem being excess fishing mortality in the MHI.
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The Council prepared and transmitted to NMFS in May, 2006, Amendment 14 to the Bottomfish
FMP, which proposed to close waters of Penguin and Middle Banks to fishing for deepwater
bottomfish in order to end overfishing.

The Council originally recommended an annual summer closure from May 1 to August 31 of
each year for the entire MHI bottomfish fishery (both commercial and recreational vessels).
Targeting, possessing, landing, or selling MHI deepwater bottomfish species would be prohibited
during the closed season. The Council could not fully implement this alternative, however,
without a commitment from the State of Hawaii to adopt parallel regulations in State waters.

The Council received a letter from the State’s Department of Land and Natural Resources on
April 5, 2006, stating that they would not support a corresponding seasonal closure. Therefore,
the Council recommended its secondarily preferred alternative which would close Penguin and
Middle Banks, as these areas are entirely within federal waters and their closure does not require
support from the State of Hawaii.

Before Amendment 14 was finalized and processed by NMFS, several notable events or changes
occurred which indicated a need to re-examine the prudent course of action with regards to
ending overfishing of bottomfish in the MHI. The most significant factors are as follows:

e A phase-out of the bottomfish fishery by 2011 in the NWHI was mandated through the
Presidential Monument designation. This may be significant because Hawaii’s bottomfish
are assessed as a stock complex combining the MHI and the NWHI, and because larval
transport may allow for one area to serve as a source of immigration to other areas such
that management action in one may affect fish stocks in the other. This permanent closure
will also result in the elimination of one of the major sources of locally-caught bottomfish
for use in the local market/restaurants. After the phase-out vessel operators will have to
begin fishing in the MHI or discontinue fishing for bottomfish.

e A late 2006 stock assessment by NMFS’ PIFSC concluded that the required reduction in
fishing mortality based on 2004 data would be 24 percent in order to end overfishing
(Moffitt et al. 2006). Using a dynamic production model and assuming management
measures would be applied only to the MHI, this assessment concluded fishing effort
would need to be reduced from the 2004 level by 24 percent to bring archipelago-wide
fishing mortality down to the MFMT ratio of 1.0.

The prior stock assessment which was based on 2003 data determined a 15 percent
reduction in fishing effort was needed to end overfishing. Amendment 14 was designed
to reduce fishing mortality by 15 percent in the MHI based on the 2003 assessment;
however, to adequately end overfishing the precautionary approach calls for a 24 percent
reduction.

e Congress passed the newly reauthorized Magnuson-Stevens Act which contains several
new provisions that may affect management of the bottomfish fishery. These include a
requirement to move towards management incorporating total allowable catch (TAC)
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levels for all fisheries, and a provision requiring State consistency with federal fishery
management plans for Hawaii’s bottomfish fisheries.

Updated bottomfish habitat mapping undertaken by PIFSC with resulting estimates of
bottomfish habitat in federal waters, as opposed to state, being greatly increased. Current
estimates place 53 percent of habitat in federal waters with 47 percent in state waters
(Parke 2007)

The State of Hawaii changed its bottomfish closed areas since the Council took its
original final action on Amendment 14. The changes have resulted in reduced benefits (a
net gain of 2 percent) to be gained by these closed areas as compared to those originally
analyzed as part of Amendment 14.

The State of Hawaii’s current data collection system for the recreational fishery does not
result in an adequate estimation of the recreational catch. However, the State is prohibited
from amending its rules to require adequate data collection, such as vessel trip reports,
without legislative action, whereas, the Council and the Federal managers can do this
with the MSA as the statutory basis. In addition, the State’s commercial fishery data
system provides extremely generalized spatial information which is of little use to fishery
scientists and managers.

At its 137™ meeting (March 13-16, 2007 in Honolulu) the Council reviewed a range of
alternatives and their anticipated environmental impacts and took the following actions:

Relating to MHI bottomfish overfishing:

1.

Recommended that a 5 month seasonal closure be implemented through State and Federal
emergency rule making in federal and state waters for onaga, ehu, gindai, opakapaka,
kalekale, lehi and hapuupuu (the deep-7 bottomfish species) harvested around the Main
Hawaiian Islands from May 1 through September 30, 2007.

Directed Council staff to begin analysis of the management measures detailed below for
Council consideration at the June meeting.

Relating to coordination and information collection:
(1) That the State of Hawaii Division of Aquatic Resources (DAR) commercial marine

license and reporting system be used as the primary tool for capturing commercial
bottomfish catch and effort information, with the following changes implemented by
October 1, 2007:

a. A bottomfish reporting form be developed to allow reporting of longitude and
latitude position information to the nearest minute or one (1) nautical mile. Catch
location data will be held confidential and not used for enforcement action.

b. Reporting form be filed on a per trip basis, not on a monthly basis.

(2) That the DAR seek to implement a seafood dealer licensing program to supplement the

seafood dealer reporting program. In addition, the dealer reporting program should be
modified to allow for tracking bottomfish from origin/source to retailer.
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(3) That NMFS implement a federal permit and reporting program to capture catch and effort
information for all bottomfish management unit species harvested in recreational fisheries
and landed in Hawaii. Recreational trip report forms will be created consistent (lat/long,
per trip basis) with commercial catch reporting forms and filed after each trip.

(4) That the Council, State, NMFS and USCG conduct a comprehensive education and
outreach program in coordination with the implementation of the new permit and
reporting programs and fishing restrictions and in anticipation of total allowable catch
limits.

(5) That Council staff reconvene the bottomfish working group to facilitate coordination of
the above as well as scientific monitoring and enforcement activities.

Relating to establishing State and Federal regulatory programs by 2007:
(1) That the Council and NMFS develop and implement a Federal recreational permit
program by October 1, 2007 followed by trip reporting program no later than February
15, 2008 (see 3 above).

(2) That the DAR seek to implement an improved State commercial license and trip
reporting and seafood dealer licensing program (see 1 and 2 above).

(3) That a 5 month seasonal closure be implemented through State and Federal emergency
rule making in federal and state waters for onaga, ehu, gindai, opakapaka, kalekale, lehi
and hapuupuu (deep-7 bottomfish species) harvested around the Main Hawaiian Islands
from May 1 through September 30, 2007.

(4) That a Total Allowable Catch limit based on commercial catch data be implemented in
2007 (with the fishing year to start on October 1, 2007) based on reducing commercial
fishing mortality by 24 precent relative to 2004 commercial fishing mortality. The Pacific
Islands Fisheries Science Center, in consultation with Council advisory bodies, will
calculate a commercial TAC for consideration at the June 2007 Council meeting. The
TAC will apply to MHI deep-7 bottomfish species. Once the commercial TAC is
reached, both commercial and recreational fisheries in the MHI will be closed.
Recreational TAC will be developed in the future based on information collected through
the new recreational permit and reporting program.

(5) That DAR seek to modify its recreational bag limits to include all of the deep-7 species
(currently only for onaga and ehu).

Relating to establishing State and Federal regulatory programs by 2008 and beyond.:
(1) That a 4 month seasonal closure be implemented in federal and state waters for onaga,
ehu, gindai, opakapaka, kalekale, lehi and hapuupuu (deep-7 bottomfish species)
harvested around the Main Hawaiian Islands from May 1 through August 31 in 2008.

(2) That a Total Allowable Catch limit (based on commercial and recreational catch data) be
established annually beginning in 2008 (with the fishing year to start on September 1
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annually) to meet the FMP’s overfishing control rule, and based on the best available
scientific information.

(3) The Pacific Islands Fisheries Science Center, in consultation with Council advisory
bodies, will calculate a TAC for consideration by May 30 each year for Council
consideration. The TAC will apply to MHI deep-7 bottomfish species. Once the TAC is
reached, all fishing for deep-7 bottomfish species will cease.

(4) Once the recreational bottomfish fishery is managed under a TAC, the recreational catch
limits will be removed.

Amendment 14 to Hawaii’s Bottomfish FMP became effective April 1, 2008 (73 FR 18450),
with the permit and reporting requirements effective as of August 18, 2008 (73 FR 41296).
Amendment 14 implemented the following requirements for vessel-based bottomfish fishing in
the MHI:

(1) Federal bottomfish permits are required for vessel owners and fishermen to conduct
vessel-based non-commercial fishing for any bottomfish management unit species
(BMUS), not just deep-7 species, in Federal waters around the MHI (except customers of
charter fishing trips).

(2) Operators of non-commercial fishing vessels are required to submit daily Federal
logbooks that document bottomfish fishing effort and catch for each fishing trip, and
vessel owners share the responsibility for submitting the logbooks in a timely manner.
The data from these logbooks will be the basis for calculating non-commercial fishing
effort and harvest of BMUS, bycatch, and interactions with protected species.

(3) A closed season was implemented between May and August of 2008. During this closure,
fishing for deep-7 species was prohibited in Federal waters. Fishing for bottomfish
species other than deep-7 species was not prohibited during the closed season.

(4) An annual total allowable catch (TAC) management system was established for the MHI
commercial bottomfish fishery. The TAC will be determined each fishing year using the
best available scientific information, commercial and non-commercial fishing data, and
other information, and will consider the associated risk of overfishing. NMFS will
publish in the Federal Register by August 31 the TAC for the upcoming fishing year, and
will use other means to notify permit holders of the TAC. When the TAC is projected to
be reached, NMFS will publish notification in the Federal Register and use other means
to notify permit holders that the fishery will be closed on a specified date, providing a
minimum of 14 days advance notice of the closure. The TAC for the 2007-08 fishing year
(October 2007 through April 2008) was set at 178,0001bs (80,740 kg) of Deep 7 species.
Progress toward the TAC is determined by the catch reported by holders of Hawaii
commercial marine license (CML). When the TAC is projected to be reached, the
commercial and non-commercial fisheries for deep-7 bottomfish are closed. There is no
prohibition on fishing for other bottomfish species throughout the year. NMFS intends to
repeal the Federal non-commercial bag limits once the data collected from the non-
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commercial bottomfish fishery are determined to be adequate to include in the annual
TAC calculation.

(5) Non-commercial fishermen are allowed to catch, possess, and land as many as five deep -
7 fish combined, per person, per fishing trip in Federal waters. The State of Hawaii also
has a similar bag limit for non-commercial fishing.

At the Council’s request, NMFS issued a final notice of specifications for the MHI Deep 7
bottomfish fishery (74 FR 6998) which implemented a Total Allowable Catch of 241,000 1bs of
deep 7 species caught by commercial fishermen in waters around the Main Hawaiian Islands
during the 2008-2009 fishing year.

Impact of NWHI Monument Designation and Regulations

During the phase-out and closure of the NWHI fishery mandated through the NWHI monument
designation, fishing effort may shift from the NWHI to the MHI. This effort shift may exacerbate
the fishing pressures on the MHI. To estimate the shift in fishing effort from the NWHI, it is
essential to examine the current fishing activity of the eight vessels operating there. In 2003,
fishermen made 76 trips into NWHI fishing areas and those trips resulted in 220,000 1bs of
bottomfish landings (for more information see the 2007 Bottomfish Fishery SEIS). This amount
falls well within the imposed landing limit (350,000 Ibs annually) for the next five years.
Bottomfish landings (by pounds) also fall within zone-specific maximum sustainable yields. In
2003, fishermen landed 77,000 Ibs in the Mau Zone and 145,000 lbs in the Hoomalu Zone, less
than the areas’ maximum sustainable yields of 100,399 lbs and 348,385 Ibs, respectively. It
appears the landing limit imposed for the next five years will have limited effect on current
fishing operations in the NWHI, and it is expected that the NWHI landings will be relatively
stable, unless affected by outside factors such as a buyout.

If all of the vessels that currently operate in the NWHI shift their bottomfish fishing effort to the
MHI (once the NWHI fishery is closed on June 15, 2011), similar landings could theoretically be
made. However, recent effort control measures including 2007 and 2008 seasonal closures, an
annual commercial TAC and reduced recreational bag limits may prevent overfishing of MHI
bottomfish. It remains to be seen how fishermen will actually react to the NWHI fishery closure;
reactions may include shifting to the MHI bottomfish fishery, shifting fishery or gear type (likely
to pelagics, longline or troll), or ceasing fishing operations altogether. It also possible that a
buyout program will be established for the current NWHI bottomfish fishermen. If structured
appropriately, a buyout could limit or eliminate fishing effort shift by scrapping the vessel
outright or removing the USCG fishing endorsement from the vessel. The Council recommended
a control date of June 2, 2005, for the MHI bottomfish fishery which could be used by the
Council and NMFS as criteria to limit fishing effort or participation in a future limited entry
program (70 FR 40305, July 13, 2005).

NMEFS will continue to monitor the fishery and will periodically assess the status of the Hawaii
Archipelago bottomfish stocks complex. State and Federal programs are in place to monitor
shifts in effort from the NWHI to the MHI and other fisheries.
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4.2.4 Bottomfish MSY

A 2009 report by PIFSC (Brodziak et al. 2009) provides the most recent estimates of MSY for
Hawaii’s bottomfish complex. Although the report’s stock assessment considers the Hawaiian
bottomfish stocks to be a single, archipelago-wide multispecies complex, annual MSY estimates

for each of the three management zones are also provided as follows: MHI 456,000 1bs; Mau
Zone 126,000 1bs; Ho’omalu Zone 437,800 Ibs; Total 1,020,100 Ibs.

4.2.5 Bottomfish Optimum Yield

Optimum yield for Hawaii’s bottomfish fishery is defined as the amount of fish that will be
caught by fishermen fishing in accordance with applicable fishery regulations in this plan, in the
EEZ and adjacent waters around the Hawaii Archipelago.

4.2.6 Bottomfish Domestic Processing Capacity

Bottomfish harvested in Hawaii are marketed as fresh product with each vessel processing its
catch at sea. Therefore the domestic processing capacity and domestic processing levels will
equal or exceed the harvest for the foreseeable future.

4.2.7 Bottomfish Total Allowable Level of Foreign Fishing

Domestic vessels have sufficient harvesting capacity to take the entire OY. Therefore the level of
Total Allowable Foreign Fishing (TALFF) appears to be zero.

4.3  Hawaii Archipelago Crustacean Fisheries

4.3.1 History and Patterns of Use

Ula (lobster) was a traditional source of food for Native Hawaiians and was sometimes used in
early religious ceremonies (Titcomb 1978). After the arrival of Europeans in Hawaii, the lobster
fishery became by far the most productive of Hawaii’s commercial shellfish fisheries. It was
reported that the MHI commercial lobster catch in 1901 was 131,200 pounds (Cobb 1902).By
the early 1950s, the commercial catch of spiny lobsters (P. penicillatus) around the MHI had
dropped by 75 percent to 85 percent (Shomura 1987). A statewide analysis of MHI commercial
lobster catch data by Kelly and Messer (2005) found that 185,263 pounds of lobster were caught
between 1984 and 2004 with annual landings ranging between 7,000 and 12,000 pounds.

In the late 1970s NMFS, the U.S. Fish and Wildlife Service, Hawaii’s Division of Aquatic
Resources, and the University of Hawaii’s Sea Grant Program joined in a cooperative agreement
to conduct a 5-year assessment of the biotic resources of the NWHI. The survey reported that
Necker Island and Maro Reef had sufficiently large stocks of lobsters to support some
commercial exploitation (Uchida and Tagami 1984).

Shortly after, several commercial vessels began lobster-trapping operations in the NWHI. A
period of low catches was followed by a rapid increase in landings as more vessels entered the
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fishery and markets were developed (Polovina 1993). In the mid-1980s, the NWHI lobster
fishery was Hawaii’s most lucrative fishery (Pooley 1993b).

Trapping activity fell in 1987 principally due to the exit of several large vessels from the fishery
(Samples and Sproul 1988), but landings reached a record high in 1988 when wind and sea
conditions allowed for an extended period of fishing in the upper bank areas where spiny lobsters
tend to congregate (Clarke 1989).

During the first years of the fishery the turnover of participants was relatively high (Table 15)
due to the profit seeking entry-exit behavior by vessel owners who were flexible in the choice of
fishing activities (Samples and Sproul 1988). The high turnover continued after 1992, the first
year of the limited access program and harvest quota. The quota announced prior to the start of
the fishing season weighed heavily in the participation decision as did the annual start-up costs
of participating in the lobster fishery and the potential earnings in alternative fisheries
(Kawamoto and Pooley 2000). In addition, during the first five years of the limited access
program there were a total of 20 permit transfers. By 1997, less than half of the permits that were
issued in 1991 were still held by the original recipients. By 1999 37 limited access permits to
participate in the NWHI lobster fishery have been issued, but only 19 of the permits have been
actually used.

Table 15: NWHI Lobster Permit Holder Entry/Exit Pattern

I—Pi(E)iE/Illz-lF-z 1992 (C}ggsd) 1994 (;35965@ 1996 1997 1998 1999
1 X X X X X
2 X X X X
3 X X X X X
4 X X
5 X X
6 X
7 X X
8 X
9 X
10 X
11 X X
12 X
13 X
14 X X
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PERMT | 1992 | 1993 | 1994 | 1995 | 1996 1997 1998 1999
(closed) (closed)
15 X X X
16 X
17 X X
18 X X
19 X X

Note: An “x” appears in those years in which the permit holder participated in the NWHI lobster fishery.
Source: A. Katekaru, pers. comm. 2000. NMFS-PIRO.

In 1990 NWHI lobster catch rates fell dramatically, although overfishing is not thought to be
responsible for the decline (Polovina and Mitchum 1992). Rather, the decrease was found to be
likely due to a climate-induced change in oceanic productivity (Polovina et al. 1994).

Nevertheless, the 1990 season showed that there was excessive fishing capacity in the industry
given the reduced population size (Polovina and Haight 1999). Responding to this concern, the
Council established a limited access program and a fleet-wide seasonal harvest guideline or
quota in 1991 that significantly altered fishing operations as illustrated in Figure 16 (Kawamoto
and Pooley 2000).

(Pounds)

1983 1990 1995 1999

D Spiny Lobster . Slipper Lobster

Figure 16: NWHI Lobster Fishery Landings 1983-1999 (top)
Source: Kawamoto and Pooley 2000

The total gross revenue of the NWHI lobster fishery followed the trend in landings (Figure 17).
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Figure 17: NWHI Lobster Fishery Inflation-adjusted Ex-vessel Revenue, 1984-1999

The average gross revenue per trap declined sharply since 1997 due to the overall decrease in
CPUE and the higher catches of slipper lobsters which have a smaller average size and lower ex-
vessel value in comparison to spiny lobsters (Kawamoto and Pooley 2000).

A cost-earnings study of the NWHI lobster fleet was conducted by Clarke and Pooley (1988)
based on economic data collected in 1985 and 1986. The study found that despite record
revenues in the fishery in 1986, fishermen as a group earned little or no economic profit. Low
fleet net returns appeared to be tied to high fishing costs and diminished average catch rates.
However, that study did not reflect the later operational characteristics of the fleet, as the fishery
in the mid-1980s was essentially a year-round fishery.

In the mid-1980s, adjustments in the regulatory regime for the fishery changed the economic
conditions of the fishery (Pooley and Kawamoto 1998). Because the fishery became seasonal
rather than year-round, start-up costs became significant determinants in yearly participation by
permit holders. The brief fishing season meant that fixed costs had to be amortized over a shorter
time period. Similarly, travel costs become a higher percentage of total costs due to a decrease in
the number of fishing days per trip. The establishment of area-specific quotas in 1998 and the
resultant successive closure of banks during the 1998 and 1999 seasons as quotas were reached
caused an increase in travel times and associated vessel operating costs as vessels were forced to
move from bank to bank.

At least some of the permit holders were able to adapt to these changing economic conditions.
Fishery participants during the 1998 season realized a positive return on operations (gross
revenues less operating costs) and were able to cover a portion of their fixed costs. In addition,
the market value of the freely transferable limited access permits indicated that both economic
and financial profits could still be earned in the fishery. Although the price of transferred permits
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is not recorded by NMFS, dockside reports in 1998 indicated that a permit was worth $40,000 to
$100,000 (Pooley and Kawamoto 1998).

As an internationally traded commodity, supply and demand circumstances for lobsters tend to
be volatile, resulting in frequent price adjustments (Samples and Gates 1987). In addition, the
Hawaii fishery changed over the years in terms of target species and product form. In the early
years of the fishery (1977-1984) landings consisted mainly of spiny lobsters. However, for a
three-year period from 1985 to 1987 the fishery targeted a previously lightly exploited
population of slipper lobsters (Polovina 1993). Between 1988 and 1997 the target was again
spiny lobsters, but the catch in 1998 and 1999 consisted mainly of slipper lobsters. Almost all
lobsters harvested from the NWHI were sold as a frozen tails; however, from 1996 to 1998, the
fleet also landed a significant quantity of live lobsters.

The proportion of fishing effort and reported catch at each bank within the NWHI varied both
spatially and temporally. While as many as 16 banks within the NWHI were fished on an annual
basis, the majority of fishing effort was been directed at Maro Reef, Gardner Pinnacles, St.
Rogatien, and Necker Island. Between 1984 and 1989 most of the fishing effort was directed at
Maro Reef. After 1989, fishing effort decreased at Maro Reef and increased significantly at
Gardner Pinnacles and Necker Island. In 1997, most of the fishing effort was directed at Necker
Island (64%), followed by Maro Reef (23%), Gardner Pinnacles (13%), and St. Rogatien (<1%)
(DiNardo et al. 1998).

In 1998, separate harvest guidelines were calculated for each of four fishing areas (Necker Island
Lobster Grounds, Gardner Pinnacles Lobster Grounds, Maro Reef Lobster Grounds, and General
NWHI Lobster Grounds) to prevent localized depletion. Since 2000, NMFS has not issued
harvest guidelines for the NWHI lobster fishery due to uncertainty in their lobster stock
assessment model and resultant concerns about the potential for overfishing.

By 1999, all participants in the NWHI lobster fishery used plastic dome-shaped, single-
chambered traps with two entrance funnels located on opposite sides. By regulation, all traps
must have escape vents to allow unwanted organisms to exit. The traps are typically fished in
strings of several hundred that are set before sunset in depths from 20 to 70 meters, and retrieved
the next day. Both spiny and slipper lobsters may be caught in the same trap, but fishermen can
affect the proportion of each species by selecting the trapping area and depth (Polovina 1993).

Catch information regarding crustaceans in state and federal waters around the MHI is limited to
commercial catches as there are no federal or state reporting requirements for recreational fishery
participants. As for bottomfish, due to the nature of HDAR’s catch data, HDAR’s catch data are
not spatially separated by origin regarding State vs. Federal waters. According to NMFS’
WPacFin Program which works with HDAR to compile state catch data, MHI commercial
landings of spiny lobsters were 10,209 lbs in 2000 (with $96,526 in ex-vessel revenues), 8,797
Ibs in 2001 ($96,909), 10,843 1bs in 2002 ($121,535), 7,383 Ibs in 2003 ($68,289), 8,468 1bs in
2004 ($88,315) and 11,864 Ibs in 2005 ($110,927). Annual slipper lobster landings were less
than 100 Ibs in each year and Kona crabs were not separated from other crabs in the data.
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In contrast, HDAR’s Commercial Marine Landings Summary Trend Reports indicate 2002 MHI
commercial landings of 10,157 1bs of lobsters and 14,149 lbs of Kona crabs. This report series
also lists 2003 landings of 7,377 1bs of lobsters and 12,279 lbs of Kona crabs. HDAR’s 2004
report indicates that no lobsters were caught commercially in the MHI in 2004; however 12,120
Ibs of Kona crabs were reported. Information on the number of participants is unavailable.

NMEFS’ regional office has issued two 2007 MHI lobster fishing permits for EEZ waters around
the MHI. All crustacean permit holders are required to submit federal logbooks of their fishing
activities.

Impact of NWHI Monument Designation and Regulations

In 2006 the designation of the NWHI monument essentially closed the NWHI fishery as under
the monument’s regulations the annual harvest guideline was set at 0 1bs until 2011, at which
point commercial fishing will be prohibited in the monument.

Eight species of deepwater shrimp in the genus Heterocarpus have been reported throughout the
tropical Pacific (Heterocarpus ensifer, H. laevigatus, H. sibogae, H. gibbosus, H. lepidus, H.
dorsalis, H. tricarinatus and H. longirostris). These shrimp are generally found at depths of 200
to 1,200 meters on the outer reef slopes that surround islands and deepwater banks. Species
distribution tends to be stratified by depth with some overlap. The deepwater trap fisheries have
primarily targeted Heterocarpus ensifer and H. laevigatus. Western Pacific commercial trap
fisheries for deepwater shrimp are intermittent. There have been sporadic operations in Hawaii
since the 1960s, small-scale fisheries in Guam during the 1970s, and some activity in the CNMI
during the mid-1990s. The fisheries have been unregulated, and there has been no
comprehensive collection of information about the fisheries. Most of these fishing ventures have
been short-lived, probably as a result of sometimes-frequent loss of traps, a shrimp product with
a short shelf life and history of inconsistent quality, and the rapid localized depletion of
deepwater shrimp stocks leading to low catch rates.

While fishing for deepwater shrimp has been highly sporadic over the last several decades, in
1984, a total of 17 vessels reported catching approximately 159 tons of deepwater shrimp worth
an estimated ex-vessel value of $780,000 across all western Pacific fisheries for Heterocarpus.

4.3.2 Review of Bycatch

Nontargeted species account for a small percentage of the total catch in the NWHI lobster
fishery, as the traps are designed for high selectivity. Using data from 1976—1991 (wire traps)
and 19862003 (plastic traps) from research cruises in the NWHI, Moffitt et al. (2005) examined
the diversity of catch composition. The traps used for the research were more conservative than
commercial traps as they did not have escape vents, but otherwise they conformed to fishery
regulations. Both wire and plastic traps were found to be highly selective; that is, they primarily
caught lobsters. Wire traps caught a total of 82 species over the study period, of which the two
target species of lobsters accounted for 90.5 percent by number. Plastic traps caught a total of
258 species over the study period, of which 73.1 percent by number were the two target species.
Because lobsters are one of the larger organisms captured, they would be a much higher
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percentage of the total catch if measured by weight. Of the organisms that were caught
incidentally, hermit crabs made up the largest component followed by moray eels and small reef
fish.

Octopus abundance was also evaluated due to its potential as a prey species for the Hawaiian
monk seal. A total of 83 individuals were captured during the entire 1986-2003 study period,
and examination of the data showed no significant decline or increase in their capture rate over
time. Based on the data, the study found that it is unlikely that lobster-trapping activities have
lowered octopus abundance to such a degree that monk seal populations would be negatively
impacted (Moffitt et al. 2005).

Overall, Moffitt et al. (2005) concluded that lobster-trapping activities are responsible for
changes in abundance of a few species (target species have declined, and some crab species have
increased due to competitive replacement) of the benthic community in the NWHI, but do not
appear to have resulted in major changes to the ecosystem. Moffitt et al. (2005) also stated that
gear lost in this fishery has not been found to be “ghost fishing” (still catching organisms), and
that although direct damage to the benthic habitat by the traps has not been studied, it is not
likely to be substantial due to the low-relief, hard substrate that characterizes the fishing grounds.

Currently, there is little information about bycatch associated with the Heterocarpus fishery and
what is known comes primarily from research sampling.

Protected Species Interactions

Since 1986, there have been no reports of direct interactions between the NWHI lobster fishery
and Hawaiian monk seals. However, in 1986 near Necker Island, one Hawaiian monk seal died
as a result of entanglement with a bridle rope from a lobster trap. Modifications to bridle ropes
were subsequently made and the Council implemented regulations to improve the ability to
respond to any future reports of interactions between monk seals and lobster fishing gear (see
Chapter 5). Observer reports show no Hawaiian monk seal entanglements or other interactions
since 1987.'* As described in Chapter 3, at one time it was believed that NWHI lobsters were an
important part of the diet of monk seals. However, an ongoing analysis of fatty acid signatures in
NWHI monk seal blubber indicates that lobster and crustaceans in general don’t appear to be
very important to monk seals as there are species of NWHI lobsters in relatively high abundance
but monk seals are not eating them (PIFSC Scientist Charles Littnan in the Honolulu Advertiser,
December 1, 2006).

There have been no observed or reported interactions between commercial lobster or
Heterocarpus fisheries and any other protected species in Federal waters around the Hawaii
Archipelago. Based on the limited potential for entanglement with float lines, on the low
likelihood of protected species encountering a deployed Heterocarpus trap, and on the small trap
openings practically eliminating the likelihood that a seal could get stuck in a trap should one be

"“The lobster fishery was observed on a voluntary basis starting in 1997. NMFS scientific data collectors were
dispatched on each of the lobster trips during 1997 through 1999.
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encountered, the risk of adverse affects on protected species from entanglement or entrapment in
fishing gear related to this fishery is discountable.

Following consultations under section 7 of the ESA, NMFS has determined that the crustacean
fisheries will not adversely affect any ESA-listed species or critical habitat in the Hawaii
Archipelago.

This FEP continues the existing federal regulations regarding fishery interactions with protected
species.

Unlisted Species Interactions
Species of marine mammals that are not listed under the ESA but are protected under the Marine

Mammal Protection Act (MMPA; see Section 8.6) and occur in Federal waters of the Hawaii
Archipelago where crustacean fisheries may operate are as follows:

Whales

. Blainsville beaked whale (Mesoplodon densirostris)

. Bryde’s whale (Balaenoptera edent)

. Cuvier’s beaked whale (Ziphius cavirostris)

. Dwarf sperm whale (Kogia simus)

. False killer whale (Pseudorca crassidens)

. Killer whale (Orcinus orca)

. Longman’s beaked whale (Indopacetus pacificus)

. Melon-headed whale (Peponocephala electra)

. Minke whale (Balaenoptera acutorostrata)

. Pygmy killer whale (Feresa attenuata)

. Pygmy sperm whale (Kogia breviceps)

. Short-finned pilot whale (Globicephala macrorhynchus)
Dolphins

. Bottlenose dolphin (7ursiops truncatus)

. Dall’s porpoise (Phocoenoides dalli)

. Fraser’s dolphin (Lagenodelphis hosei)

. Risso’s dolphin (Grampus griseus)

. Rough-toothed dolphin (Steno bredanensis)

. Spinner dolphin (Stenella longirostris)

. Spotted dolphin (Stenella attenuata)

. Striped dolphin (Stenella coeruleoalba)

The species listed above may be found in Federal waters around the Hawaii Archipelago and
could interact with Federal crustacean fisheries; however, no reported or observed incidental
takes of these species have occurred in these fisheries and NMFS has concluded that the Hawaii
Archipelago commercial crustacean fisheries will not affect marine mammals in any manner not
considered or authorized under the Marine Mammal Protection Act.
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4.3.3 Status of Crustaceans Fishery

The NWHI lobster fishery was closed in 2000 because of growing uncertainty in the population
models used to assess stock status (DeMartini et al 2003). It has remained closed since that time,
in part due to the uncertainty in the population models and, more recently, due to the June, 2006
imposition of the NWHI Marine National Monument which stipulates that any commercial
lobster fishing permit shall be subject to a zero annual harvest limit within the monument. The
MHI fishery has not been determined to be overfished or subject to overfishing.

In Hawaii, an intermittent deepwater shrimp fishery began in 1967 (Tagami and Ralston

1988) and continues to be vary from year to year with an average of three vessels reporting the
catch of deepwater shrimp to the state of Hawaii. Vessels ranged in size from 7.5 to 40 m in
length, though the number of smaller vessels increased as larger vessels left the fishery (Tagami
and Barrows 1988). To date, the highest landings (~275,000 lbs) of deepwater shrimp in Hawaii
occurred in 1984; however, in 1989 nearly 270,000 lbs were landed, with an estimated ex-vessel
value of more than $1 million. In 2005, vessels from the Pacific Northwest fished for
Heterocarpus spp. in Hawaii and landed over 100,000 lIbs. Between 1982 and 2005, the
cumulative landings of H. laevigatus amounted to over 1.5 million Ibs, while during the same
time period, H. ensifer landings totaled over 20,000 Ibs.

4.3.4 Crustaceans MSY

The most recent estimates of MSY for the NWHI fishery are found in Polovina et al. (1987).
These researchers estimated the annual MSY for NWHI spiny lobsters to be 900,000 lobsters and
estimated an annual MSY of 600,000 NWHI slipper lobsters.

In the absence of more complete and accurate data, the MSY for the spiny lobster stock around
the MHI can be provisionally estimated as approximately 15,000 — 30,000 lobsters per year of
8.26 cm carapace length or longer. There are insufficient data to estimate MSY values for MHI
slipper lobsters or Kona crabs, The MSY for the deepwater shrimp has been estimated for the
Hawaiian Islands at 40 kg/nmi” (Tagami and Ralston 1988 in King 1993).

4.3.5 Crustaceans Optimum Yield

OY for the NWHI spiny and slipper lobster fishery is defined as the fishing mortality rate
associated with a 10 percent risk of recruitment overfishing.

OY for the MHI spiny lobster fishery is defined as the greatest amount of non-berried spiny
lobster with a carapace length of 31/4 in. (8.26 cm) that can be taken each year from EEZ waters
around the MHI by vessels fishing in accordance with the measures in this plan. No OY
estimates for MHI slipper lobsters or Kona crabs are available.

OY for Heterocarpus in the MHI has not been determined. Improved catch reports have been

recommended to enhance information available to fishery managers about deepwater shrimp in
the MHI and allow for improved fishery management in the future.
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4.3.6 Crustaceans Domestic Processing Capacity

Lobsters harvested in the Hawaii Archipelago are marketed as fresh product or as frozen lobster
tails, with each vessel processing its catch at sea. In general, shrimp are considered luxury food
items; therefore care in handling is practiced. Smaller vessels normally wash the shrimp and
store them in iced sea-water for transportation to protect the shrimp from enzyme-induced
reactions (King 1993). Larger vessels have the space on board to process the shrimp by quick
freezing them, which preserves their quality and allows them to be easily exported. Different
processing methods are acceptable for different uses of deepwater shrimp. Local markets,
restaurants, and hotels use whole, fresh, chilled shrimp. Shrimp tails are less likely to be used
because of low meat recovery rates which is not commercially attractive (Oishi 1983).The
domestic processing capacity and domestic processing levels will equal or exceed the harvest for
the foreseeable future.

4,37 Crustaceans TALFF

Domestic vessels have the capability to harvest the entire optimum yield from the fishery.
Therefore the TALFF appears to be zero.

4.4  Hawaii Archipelago Precious Coral Fisheries

4.4.1 History of Patterns and Use

The ongoing collection of black coral from depths of 30—100 meters by scuba divers has
continued in Hawaii since black coral beds were discovered off Lahaina, Maui, in the late
1950s, although harvest levels have fluctuated with changes in demand. Since 1980, virtually all
of the black coral harvested around the Hawaiian Islands has been taken by hand from a bed
located in the Auau Channel. Most of the harvest has come from State of Hawaii waters;
however, a portion of the black coral bed in the Auau Channel is located in the EEZ. In 1999,
concern about the potential for greater harvesting pressure on the black coral resources led the
State of Hawaii to prohibit the harvest of black coral with a base diameter of less than 3/4
inches from state waters.

After two decades of minimal activity, the domestic fishery for pink, gold, and bamboo precious
corals in the EEZ of Hawaii resumed in December 1999. One company used two one-man
submersibles to survey and harvest pink and gold corals at depths between 400—500 meters
during 1999 and 2001. However, they did not continue their operations after that time, and the
actual harvests cannot be reported here because of data confidentiality policies that prohibit the
publication of proprietary information unless there are at least three separate operations included
in the dataset.

In 1988, the domestic fishing vessel Kilauea used a tangle net dredge (now prohibited) to harvest
beds at Hancock Seamount in the NWHI. Their catch, however, consisted mostly of dead or low-
quality pink coral, and the operation was soon discontinued. In the mid-1980s, a company
experimented with manned submersibles equipped with spotlights, cameras, and a variety of
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maneuverable tools to harvest individual colonies, chosen by size and quality prior to cutting, in
a highly controlled and efficient manner (Carleton 1987).

Between 1990 and 1997, the annual harvest of black coral in Hawaii varied from a low of 864
pounds to a high of 6,017 pounds, with a yearly average of 3,084 pounds (Table 16). Landings
and ex-vessel revenues of the black corals recently harvested in Hawaii cannot be presented due
to the low number of active harvesting operations (less than three); however, current precious
coral harvest is below MSY. There is no known recreational component to this fishery.

Table 16: Volume and Value of Black Coral Landings in Hawaii 1990-1997

Source: Hawaii Division of Aquatic Resources

Harvested (Ib Sold Value

Year (Ib) o a

1990 2,349 2,169 31,575
1991 2,305 2,250 35,080
1992 2,398 2,328 46,560
1993 864 769 15,380
1994 4,354 4,209 84,180
1995 6,017 5,912 122,765
1996 4,865 1,703 41,325
1997 1,520 415 10,394

4.4.2 Review of Bycatch

Because the Precious Corals FMP allows harvest only by selective gear (i.e., with submersibles
or by hand), Federal precious coral fisheries in Hawaii have no bycatch.

Protected Species Interactions

There have been no reported or observed interactions between marine mammals and Federal
precious corals fisheries in the region. The potential impacts on the Hawaiian monk seal are
discussed below. There could be some impact on marine mammals from routine fishing vessel
operations (e.g., behavioral or physiological reactions to noise, collisions, or releases of
pollutants), however such impacts would be extremely rare and therefore constitute a low-level
risk to marine mammals. With implementation of this FEP, this extremely low-level risk to
marine mammals would remain.

Monk seals have been observed diving to depths where gold corals and other deep-water
organisms occur (> 100 m); however there is no evidence that any precious corals are important
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to monk seal foraging. Coral and fish inhabit the same type of high relief and high flow habitats;
however, it is unknown if any impact occurs to monk seals or other protected species as a result
of coral harvest (Parrish 2006). There could be some impact from routine fishing vessel
operations (e.g., behavioral or physiological reactions to noise, collisions, or releases of
pollutants), however such impacts would be rare posing a very low-level risk to monk seals. The
coral harvest uses extremely selective gear and operates on a small scale; therefore, it seems
prudent to expect little to no impact is occurring. There have been no reported or observed
interactions between sea turtles and Hawaii’s precious corals fishery. With implementation of
this FEP, this extremely low-level risk to monk seals would remain.

There have been no reported or observed interactions between sea turtles and precious corals
fisheries in the region. There could be some impact on sea turtles from routine fishing vessel
operations (e.g., behavioral or physiological reactions to noise, collisions, or releases of
pollutants). Such impacts, however, would be rare, and therefore constitute a very low-level risk
to sea turtles. With implementation of this FEP, this extremely low-level risk to sea turtles would
remain.

The precious corals fishery relies on selective harvesting gear (hand harvest and submersibles)
which is not likely to result in any interactions with seabirds, and no such interactions have been
reported or observed. Following consultations under section 7 of the ESA, NMFS has
determined that the precious corals fisheries will not adversely affect any ESA-listed species or
critical habitat in the Hawaii Archipelago.

This FEP continues the existing federal regulations regarding fishery interactions with protected
species.

Unlisted Species Interactions

Species of marine mammals that are not listed under the ESA but are protected under the Marine
Mammal Protection Act (MMPA; see Section 8.6) and occur in Federal waters of the Hawaii
Archipelago where the precious corals fishery may operate are as follows:

Whales

. Blainsville beaked whale (Mesoplodon densirostris)

. Bryde’s whale (Balaenoptera edeni)

. Cuvier’s beaked whale (Ziphius cavirostris)

. Dwarf sperm whale (Kogia simus)

. False killer whale (Pseudorca crassidens)

. Killer whale (Orcinus orca)

. Longman’s beaked whale (Indopacetus pacificus)

. Melon-headed whale (Peponocephala electra)

. Minke whale (Balaenoptera acutorostrata)

. Pygmy killer whale (Feresa attenuata)

. Pygmy sperm whale (Kogia breviceps)

. Short-finned pilot whale (Globicephala macrorhynchus)
Dolphins

. Bottlenose dolphin (Tursiops truncatus)
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. Dall’s porpoise (Phocoenoides dalli)
. Fraser’s dolphin (Lagenodelphis hoser)

. Risso’s dolphin (Grampus griseus)

. Rough-toothed dolphin (Steno bredanensis)
. Spinner dolphin (Stenella longirostris)

. Spotted dolphin (Stenella attenuata)

. Striped dolphin (Stenella coeruleoalba)

The species listed above may be found in Federal waters around the Hawaii Archipelago and
could interact with Federal precious coral fisheries; however, no reported or observed incidental
takes of these species have occurred in these fisheries and NMFS has concluded that the Hawaii
Archipelago commercial precious corals fisheries will not affect marine mammals in any manner
not considered or authorized under the Marine Mammal Protection Act.

4.4.3 Status of Precious Corals Fishery

To date Hawaii’s precious corals fishery has not been determined to be overfished or subject to
overfishing. Several conservation and management measures have been recently recommended
by the Council and implemented by NMFS in response to biological concerns.

The first measure was in response to the presence of an invasive soft coral Carijoa riisei or
snowflake coral, on black coral, as well as an observed decline in black coral biomass in
Hawaii’s Auau Channel. Research revealed that the biomass of the Auau Channel black coral
population had decreased by at least 25 percent in the last 30 years. Data collected in late 2001
during Pisces V dives showed a decline in recruitment, as well as a decrease in the relative
abundance of legal sized colonies. The decline in recruitment may be related to an increase in
abundance of Carijoa riisei. This highly invasive soft coral was found to be overgrowing large
areas of black coral habitat particularly in deep water between 80-110 meters. Harvests of
shallower populations have also been increasing, additionally stressing these populations. As of
November 2007, all black coral harvested from waters of the Hawaii Archipelago must have
either a one inch base diameter or a 48 inch height and a limited exemption from the size
requirement was revoked to allow for a longer period of recruitment of black corals in the Auau
Channel.

The second measure was in response to a recent study indicating that the growth rate of gold
coral may be far lower than that previously believed. The best available data on gold coral cited
in the current Precious Corals FMP indicates that the linear growth rate of gold coral is
approximately 6.6 centimeters per year, suggesting a relatively young age for large trees. These
estimates are based on the assumption that growth rings are laid down annually as in other
precious corals such as black coral and pink coral (Corallium rubrum and C. secundum). Recent
research done on the aging of gold corals using radiometric dating on three samples collected
from the Makapuu Bed and off of the island of Hawaii found that gold coral may grow at a much
slower rate of 0.004 to 0.0014 cmper year aging those samples at 450-2,740 years old (Roark et
al. 2006). Research conducted on Gerardia species in the Atlantic have estimated the age of
large gold coral trees to be 1,800 years old (Druffel et al. 1995).
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The Western Pacific Region’s gold coral fishery is currently dormant, although research on gold
coral remains active. Recent research has called into question current assumptions about the
correlation between linear and axial growth rates of gold coral. Based on recommendations from
fishery scientists and as a precautionary measure, at its December 21, 2006 meeting, the Council
took final action to recommend a five-year moratorium to fish for, take, or retain any gold coral
in any precious coral permit area. This moratorium includes all waters of the U.S. Exclusive
Economic Zone of the Western Pacific Region and is currently in effect through June 30, 2013
(73 FR 47098). During the moratorium, an associated research program will collect data on the
age structure, growth rate, and correlations between length and age. Additional information will
be considered by the Council before lifting the moratorium.

The third recent measure was the 2008 designation of the Auau Channel bed as an Established
Bed with an annual harvest quota of 5,000 kg every 2 years (11,023.11 lbs every 2 years). This
quota applies to black corals in both State and Federal waters, and existing gear and size
requirements continue to apply (Table 18).

4.4.4 Precious Corals Fishery MSY

To date, beds of pink, gold and/or bamboo corals have been found at various locations in EEZ
waters around the Hawaii Archipealgo (see Table 18). Within the EEZ, the Makapuu Established
Bed has experienced the greatest level of documented exploitation and scientific research, and
thus is the source of much of the available information about Hawaii’s precious corals. Density
of occurrence estimates for precious corals colonies in their habitat, based on in situ observations
made at the Makapuu Bed, reveal a fairly dense habit of growth. This bed was surveyed in the
1970s, and again in 1997.

In 1971, densities of commercial species were determined in an unexploited section of the bed,
and the size frequency distribution of pink coral was determined (Grigg 1976). The average
density of pink coral in the Makapuu Bed was 0.022 colonies per square meter. Extrapolation of
this figure to the entire bed (3.6 million m?) results in a standing crop of 79,200 colonies. The 95
percent confidence limits of the standing crop are 47,200 to 111,700 colonies. Conversion of
standing crop colonies to biomass produced an estimate of 43,500 kg for C. secundum in the
Makapuu Bed.

The estimates of density for gold coral (Gerardia spp.) and bamboo coral (Lepidisis olapa) in the
Makapuu Bed were 0.003 colonies/m” and 0.01 colonies/m” respectively. However, the
distributional patterns of both of these species were found to be very patchy, much more so than
C. secundum, and the area where they occurred was only about half that for pink coral, or 1.8
million m®. The corresponding estimates of unfished abundance for gold and bamboo colonies
are 5,400 and 18,000 colonies respectively. Data for the mean weight of colonies in the
populations of gold and bamboo coral in the Makapuu Bed are lacking, but rough estimates were
2.2 kg for gold coral and 0.6 kg for bamboo coral. Multiplying mean weights by densities leads
to rough estimates of standing crop of about 11,800 kg for Gerardia spp. and 10,800 for
Lepidisis spp. A 1997 resurvey which used a newer technology enabling deeper dives, found the
Makapuu bed to be about 15 percent larger than previously estimated (Grigg 2002).
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MSYs for the Makapuu Established Bed have been estimated using a Beverton and Holt cohort
production model (Beverton and Holt 1957) where data are available for Corallium secundum,
and the Gulland Model (MSY = 0.4 MBo, where M=natural mortality and Bo is virgin biomass)
for Gerardia and Lepidisis (Gulland 1970). The Gulland (1969) method to estimate MSY was
used for gold and bamboo corals at the Makapuu Bed, where information on population
dynamics is lacking. MSY is 40 percent of the natural mortality rate times virgin stock biomass
(estimated from the product of area of the bed, average colony density and weighted average
weight of a virgin colony; MSY = 0.4 x M x B). The mortality rate for pink coral (M=0.066) is
used as a proxy for other species.

Table 17: MSY Estimates for Precious Corals in the Makapuu Bed

Species (common name) MSY (kglyr) Method of calculation
Corallium secundum (pink) 1,185 Beverton and Holt
Cohort production model
Corallium secundum (pink) 1,148 Gulland model
Gerardia spp. (gold) 313 Gulland model
Lepidisis olapa (bamboo ) 285 Gulland model

Harvest quotas for Hawaii’s four Conditional Beds have been extrapolated, based on bed size, by
comparison with that of the Makapuu Established Bed using the following formula for
Conditional Beds for which detailed data are unavailable (see Table 18).

MSY for Makapuu Bed = MSY for Conditional Bed

Area of Makapuu Bed Area of Conditional Bed

As discussed in Section 4.4.5, the harvest quotas represent OY values and are based on
extrapolations from “rounded down MSY values” for the Makapuu Bed.

Commercial harvests of black coral have occurred in waters around Hawaii for more than three
decades. Significant harvests have been made from the Auau Channel and around Kauai. In
1976, Grigg estimated black coral MSY's of 6,174 kg/yr for the Auau Channel and 1,480 kg/year
for the area around Kauai using a Beverton and Holt yield production model (Grigg 1976). More
recently, Grigg discovered a greater impact to the black coral resource from an invasive soft
coral, Carijoa riisei, and based on that, coupled with harvesting impacts, estimated a reduced
MSY of 3,750 kg/yr (Grigg 2004) for this area.

No MSY estimates are available for the Exploratory Areas; however harvest quotas have been
implemented based on available information (see Section 4.4.5).

4.4.5 Precious Corals Optimum Yield

As discussed above, optimum yield (OY) values for the six Established and Conditional beds are
based on MSY estimates for the Makapuu Bed, which were rounded downward for ecological
reasons. The rounded down MSY values were then extrapolated to the Conditional Beds based
on relative bed size. The OY for the Makapuu Bed is expressed as a two-year harvest quota
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because it is economically disadvantageous to utilize the expensive specialized equipment
required for selective harvesting of precious coral for only part of each year on only one coral
bed. The more flexible biannual schedule makes it easier for harvesters to deploy in other areas
once the two-year Makapuu Bed quota is taken.

The OY values are used as the harvest quotas for all species except black coral (Table 18). The
harvest quota for the Hawaii Exploratory Area comprises 1,000 kg/year of all species of precious
corals combined (except black coral). This harvest quota was set when non-selective gear was
allowed to be used and today is considered to be conservative as selective gear has very low
bycatch rates and does not damage nearby colonies during the harvesting process.

Table 18: OY values (Harvest Quotas) for Hawaii Precious Corals

Type of coral Name of coral bed Harvest quota in kilograms Number of
bed years
Established Beds | Auau Channel Black: 5,000 2
Makapu‘u Pink: 2,000 2
Gold: 0 (zero) --
Bamboo: 500 2
Conditional Beds | 180 Fathom Bank Pink: 222 1
Gold: 67 1
Bamboo: 56 1
Brooks Bank Pink: 17 1
Gold: 133 1
Bamboo: 111 1
Kaena Point Pink: 67 1
Gold: 20 1
Bamboo: 17 1
Keahole Point Pink: 67 1
Gold: 20 1
Bamboo: 17 1
Refugia Westpac All: 0 (zero) --
Exploratory Areas | Hawaii, American 1,000 per area (all species 1
Samoa, Guam, CNMI, | combined except black corals)
U.S. Pacific Remote
Island Areas
Notes:

1. The final rule implementing the FMP lists the harvest quota for pink coral at Brooks Bank as 17 kg.
This is a typographical error; the correct harvest quota is 444 kg.
2. No fishing for coral is authorized in refugia.
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3. A moratorium on gold coral harvesting is in effect through June 30, 2013.

4.4.6 Precious Corals Domestic Processing Capacity

There is sufficient domestic processing capacity to accommodate increased harvests. The U.S.
imports semi-processed coral for finishing into jewelry. Under the FEP, domestic production
could replace these imports. It is anticipated that domestic processing capacity and domestic
processing levels will equal or exceed the domestic harvest for the foreseeable future.

447 Precious Corals TALFF

Based on available information domestic vessels can harvest the Precious Coral OY from the
Established and Conditional Beds. Therefore the TALFF for these beds appears to be zero. The
TALFF for each Exploratory Area shall be its quota minus two times of the amount harvested by
domestic vessels between July 1 and December 31 of the proceeding year. The TALFF may be
made available for foreign fishing under a scientific research plan approved by NMFS in
consultation with the Council and State agencies.

45  Hawaii Archipelago Coral Reef Fisheries

4.5.1 History and Patterns of Use

Archaeological evidence reveals that seafood, particularly coral reef species, was part of the
customary diet of the earliest human inhabitants of the Hawaiian Islands (Goto 1986). Fishing
and related activities in traditional Hawaii were also often highly ritualized and important in
religious beliefs and practices. The Kumulipo, or Hawaiian creation legend, says that fish were
created after corals and mollusks, but before insects and birds (Beckwith 1951). Certain species
of fish were venerated as personal, family, or professional gods, called aumakua. Like the
Native Hawaiians, nineteenth-century Asian immigrants imbued fish with symbolic meaning,
extending their cultural significance beyond their value as a dietary staple.

The history of commercial fishing in Hawaii begins with the arrival of British and American
whaling fleets during the early nineteenth century. Along with the introduction of a cash
economy and the growth of the foreign—or non—Native Hawaiian—community, whalers
fostered its development. Initially, commercial fishing in Hawaii was monopolized by Native
Hawaiians, who supplied the local market with fish, using canoes, nets, traps, spears, and other
traditional fishing devices (Cobb 1902; Konishi 1930). However, the role that Native Hawaiians
played in Hawaii’s fishing industry gradually diminished through the latter half of the nineteenth
century. During this period, successive waves of immigrants of various races and nationalities
arrived in Hawaii, increasing the nonindigenous population from 5,366 in 1872 to 114,345 in
1900. The new arrivals included Americans, Chinese, Portuguese, and Filipinos.

Commercial fisheries saw a rise and subsequent fall in both participation and landings during
the first half of the twentieth century. There were 2,000 to 2,500 commercial fishermen in 1900
(Cobb 1902). In 1947, the number was about 3,500 (Hida and Skillman 1983), but by 1985 the
number fell to about 2,600 (Shomura 1987).
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There is a long history of coral reef fishing in the NWHI. Iverson et al. (1990) found ample
evidence of fishing by the ancient Hawaiians as far north as Necker Island. Starting in the
1920s, a handful of commercial boats ventured into the NWHI to fish for shallow and
deepwater bottomfish, spiny lobsters, and other reef and inshore species. Black-lipped pearl
oysters at Pearl and Hermes Reef in the NWHI were overfished in the late 1920s, and recent
surveys show that stocks have still not recovered, due to lack of suitable oyster shell habitat
(Green 1997). From the late 1940s to the late 1950s, there was a large commercial fishery for
akule and reef fish around French Frigate Shoals and Nihoa Island.

During the 1960s, and as recently as 1978, Asian fleets harvested tuna, billfish, precious

corals, and groundfish in and around the NWHI using longliners, pole-and-line vessels,
draggers, and trawlers. Foreign fishing is now prohibited throughout the archipelago.

In recent decades, there has been a notable decline in nearshore fishery resources in the MHI
(Shomura 1987). Excessive fishing is considered to be one of the major causes of this decline
(Grigg 2002; Harman and Katekaru 1988), coastal construction, sedimentation, and other effects
of urbanization have also caused extensive damage to coral reefs and benthic habitat near the
populated islands.

The majority of the total commercial catch of inshore fishes, invertebrates, and seaweed comes
from nearshore reef areas around the MHI; however harvests of some coral reef species also
occur in federal waters (e.g., around Penguin Bank).

As illustrated in Figure 18 and Table 19 total catches of coral reef ecosystems species are
dominated by bigeye scad and mackerel scad, and variations in their harvests have largely driven
the downward trend observed in the 2000-2005 time period. Other species reported by
commercial fishermen include surgeonfishes, goatfishes, squirrelfishes and parrotfishes. As
described above, because HDAR’s catch forms use reporting grids that do not differentiate
between State and Federal waters, these data are for all (State and Federal) waters surrounding
the Hawaii Archipelago. Information on the number of fishery participants is unavailable.

Coral reef taxa are currently harvested primarily in Hawaii’s state waters. No permits for coral
reef fisheries in Federal waters have yet been issued. MHI catches of the ten most commonly
reported coral reef species are presented in Table 19, and their five year average is illustrated in
Figure 19. Currently, there are no active coral reef fisheries in the NWHI.
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Figure 18: MHI Coral Reef Associated Catches, Sales, and Ex-vessel Revenue, 2000-2005
Source: WPacFin, accessed March 2007

Table 19: MHI Top Ten Catches of Coral Reef Associated Species 2000-2005

2000 20001 2002 2003 2004 2005 AVG
Bigeye scad (akule) | 1,105,273 | 729,985 | 614,306 | 501,220 | 743,052 | 656,434 | 725,045
Mackerel scad 269,799 | 215,010 | 331,939 | 365,707 | 260,362 | 232,714 | 279,255
Surgeon/tangs 98,625 | 118,841 | 133,517 | 124,251 | 95,138 | 94,495 | 110,811
Goatfish 40,220 | 43,122 | 68,061 | 64,239 | 69,556 | 42,034 | 54,539
Squirrelfish 38,548 | 52,235 | 53,650 | 47,154 | 41,059 | 37,928 | 45,096
Parrotfish 29,084 | 26,656 | 50,174 | 70,363 | 35,374 | 33,111 | 40,794
Octopus 23,736 | 28,985 | 27,698 | 26,336 | 23,115 | 24,244 | 25,686
Rudderfish 14,004 | 16,313 | 32,102 | 24214 | 23,573 | 20,417 | 21,771
Pig-lipped ulua 43,900 | 36,204 | 35,836 | 27,454 | 29,092 | 14,959 | 31,241
Invertebrates 12,780 | 19,050 | 11,813 7,697 | 15,149 | 11,668 | 13,026
Algae 10,680 | 16,882 9,570 | 13,410 | 16,864 | 10,399 | 12,968

Source: WPacFin, accessed March 2007
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Figure 19: MHI Top 10 Coral Reef-associated Species Catch Composition, 2000-2005 Avg.
Source: WPacFIN, accessed March 2007

With the exception of the FEP’s special permit requirement (see Chapter 5) there are no
reporting requirements for recreational and other non-commercial catches from waters around
the Hawaii Archipelago, but creel surveys at Kaneohe, Hanalei, and Hilo Bays suggest that these
catches are at least equivalent to the reported commercial catch, and may be two or three times
greater (Friedlander 1996). The majority of these catches are believed to be from State waters
and would thus not be managed by this FEP; however, the ecosystem approach would warrant
consideration of inshore fisheries and stocks as they interrelate with those in Federal waters.

4.5.2 Review of Bycatch

All gears used to catch coral reef species are essentially artisanal in nature. Catch rates are
minimal, usually only a few pounds per man hour or other unit of effort. Large catches thus
depend on fishing methods employing a lot of people, such as driven-in-net fishing or group
spear fishing. Because of the characteristics of gear and methods, in most cases, coral reef
fishing generates very little bycatch. Bycatch is further reduced because almost all reef fish taken
are eaten.

In the Pacific Islands, discards, where they occur, are usually due to cultural or practical reasons.
In some cultures, customary taboos may still adhere. For example, people may avoid nearshore
copraphageous scavengers, such as surf perches (Theraponidae) for this reason. Taboos may also
stem from the association between a species and gender, as is the case with moorish idols
(Zanclidae). Some reef fish in Hawaii state waters are also subject to minimum size and weight
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restrictions for sale or for capture by spearfishing. These include species of parrotfish, goatfish,
jacks, surgeonfish, mullet, milkfish, and threadfins.

In other cases, fish may be avoided due to toxicity. Puffers, toad fish, and porcupine fish
(Tetraodontidae, Diodontidae) carry ichthyotoxins, while ichthyosarcotoxicity (a type of poison)
due to ciguatoxins and related toxins cause people to avoid a wide range of species, including
some surgeon fishes (Ctenochaetus spp.), moray eels (Muraenidae), groupers (Serranidae),
amberjack (Seriola dumerilli), and barracuda (Sphyraenidae). Ciguatera toxin is a concern for
several coral reef fishes caught in Hawaii

People in the Western Pacific Region consume a wide range of invertebrates. Titcomb (1972)
cataloged an extensive list of invertebrates used by Native Hawaiians, including many types of
crustaceans, sea cucumbers, sea urchins sponges, corals, and various marine worms. Some
traditionally consumed marine invertebrates may be avoided by some people in the western
Pacific, particularly as dietary habits become more westernized. Also, some religions, like the
Seventh Day Adventist faith, follow dietary rules similar to the kosher dietary restrictions and
avoid pork and shellfish. Inadvertent catches of shellfish would likely be discarded by Adventists
and may be included as bycatch.

Four fishing gears predominate in Hawaii Archipelago coral reefs and lagoons: hook and line
(including handline), spearguns, fish traps, and gillnets. The bycatch characteristics of each of
the gear types are summarized below.

Hook-and-Line Catches

Hook-and-line catches generally target carnivorous species of fish, although herbivores can be
enticed to take baited hooks. Catch and selectivity of hook-and-line gear is a function of hook
size, bait used, and the depth fished. Hook size and bait can select for size, with larger hooks and
harder baits tending to catch larger fish. Similarly, fish size tends to increase with depth on the
reef slope, although species diversity tends to decrease. Fishermen may use combinations of
these factors to sharpen the focus of their fishing, particularly when targeting bottomfish on the
deep reef slope.

The amberjack Seriola dumerilii, frequently a part of deep-slope bottomfish catches in the
NWHI are discarded because they are thought to carry worms and the ciguatera toxin, which
makes marketing this species difficult. This is reinforced by the selectivity of fish by the fish
auction at Honolulu that does not accept these fish. However, a small amount of amberjack may
be retained for use as bait in crab pots. The other major discard in this fishery is the thick-lipped
trevally or butaguchi (Pseudocaranx dentex), which has a fairly short shelf life and commands a
low price in local markets. Therefore, it is often discarded in the early days of a trip to avoid
losing room for more valuable fishes, but is retained in the later days to fill fish holds if
necessary.

Spearfishing

Underwater fishing with spearguns—either with scuba or snorkels—is extremely selective,
because the act of capture involves a deliberate choice of target. Bycatch is likely restricted to
speared fish that escape with minor wounds. Spearfishing tends to select by size, with a bias
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toward larger size fish and larger sizes of a given species (Dalzell 1996). Catch composition may
also be different between day and night when different groups of fish are active or sedentary.
Night divers can take advantage of the sleeping habits of some parrotfish to cluster in
“dormitories” on the reef and, therefore, be especially vulnerable to spearing.

Hawaiian spearfish catches are dominated by parrotfish, surgeonfish, octopus, and squirrelfish.
Other common families—such as emperors, snappers, and jacks—also contribute to catches.

Fish Traps

Fish trapping for finfish is not widely practiced in the Western Pacific region; however it is
conducted in Hawaii. Traps, like nets, take a large random assortment of different species that
probably reflects the proportions of different species groups on coral reefs. Surgeonfish dominate
catches in Hawaii, making up 31 percent of commercial landings, and are comparable to reef fish
catches in traps elsewhere in the Pacific (Dalzell 1996).

The main commercial trap fishery on Hawaii’s coral reefs occurred in the NWHI targeting spiny
lobster and slipper lobster, rather than reef fish. This fishery is now effectively closed. However,
there is some harvest of reef fishes using fish traps. Selection effects in traps are a function of the
soak time, mesh size, materials used to construct the traps, trap design, and the depth and
position of the set. Traps set in relatively shallow water with little or no bait will generally
maximize catches within 4-5 days. Traps baited with fish such as aku (skipjack tuna) or sardines
and set on deep reef slopes may catch sizeable quantities of fish in a matter of hours rather than
days, but the composition is very different, reflecting the generally large highly mobile carnivore
complex of the deep reef slope. Lost traps may become a problem through ghost fishing,
although eventually ingress and egress from the traps reaches equilibrium. As with the lobster
traps, seawater-degradable pins or panels can be built into traps so that they lose their ability to
hold fish.

Nets

In Hawaii, gillnets are used to catch a variety of species including surgeonfish, snappers,
goatfish, and rudderfish (DeMello 2004). Gillnets are also often used to target bigeye scad or
akule. For smooth fusiform—or cigar-shaped—fish, gillnets tend to select a normally distributed
size range, with the lower and upper size limits dependent on mesh size. Spiny fishes may be
very vulnerable to gillnet catches, regardless of mesh size, because of tangling. Seasonality can
also influence gillnet catches. Fish become more vulnerable during spawning season because
gonad development increases their girth and spawning changes behavior (Ehrhardt and Die
1988). The selection effects of gillnets are further complicated by the type of material used, the
hanging ratio or measure of meshes per unit of length, the way the net is deployed on a reef, the
time of day set, and length of soak. If gillnets are not checked regularly, bycatch may increase.
Entangled fish build up in the net; if they are not removed, they are either preyed on or rot and
become unsaleable. Gillnets are primarily used in State waters in Hawaii, where their use is
increasingly being regulated. Currently gillnets must generally have a minimum stretched mesh
size of two inches. They must be checked at least once every two hours and cannot be left in
place for more than four hours in any 24 hour period.
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Seine nets are actively deployed around schools of fish, as opposed to gillnets, which—Iike fish
traps—are a passive gear. Beach seines, as the name implies, are set in an arc from the beach.
Both wings are drawn together on the beach and hauled to concentrate the fish in the head of the
net, from where they can be bucketed ashore. Seine nets can also be used for drive-in-net, or
muro-ami, fishing. A barrier net is set in the lagoon or on a reef, and fish are driven with scare
lines into the apex of the net, which is then closed to catch the fish. The amount of bycatch from
this type of fishing depends on whether people are largely urbanized and used to eating a narrow
range of reef fish or whether they mainly rely on fishing for subsistence and eat a broader range
of fish. Barrier nest are also used in combination with scoop nets to harvest aquarium fish in
nearshore waters.

Surround seines can also be set on open schools in a lagoon in the same manner as a beach seine.
This fishing method is employed in Hawaii to catch schools of big-eye scad or akule, which are
located by spotting from light aircraft. This method of fishing is extremely selective; discard
results when not all the captured school is kept and excess fish are released. In such cases, the
release of fish is commendable because they are not wasted as dead bycatch.

The State of Hawaii regulates the use of seine nets with the same regulations as are in place for
gillnets.

Lastly, cast or throw nets are also common in parts of the Pacific, where fishermen want to make
modest catches, usually of small nearshore schooling reef species. These catches are taken
mainly for subsistence, and fishermen will select and stalk on foot schools of fish such as
surgeonfish, herrings, rabbitfish, and mullets in the hope of obtaining a catch (Dalzell et al.
1996). As with spearfishing, there is a high degree of selectivity in the target catch, so bycatch is
negligible.

Protected Species Interactions

There have been no reported or observed interactions between protected species and coral reef
fisheries in Federal waters around the Hawaii Archipelago. There is some potential for
interactions between monk seals and sea turtles and the coral reef fishery in waters around the
Hawaii Archipelago. For example, two monk seal deaths occurred in State waters, after State
laws were violoated, due to entanglement in gill nets during 2006-2007". It is surmised that
these mortalities were a result of gillnets being left unchecked for extended periods of time such
as overnight. Under this FEP allowable gear types in Federal waters include: (1) hand harvest;
(2) spear; (3) slurp gun; (4) hand/dip net; (5) hoop net for Kona crab; (6) throw net; (7) barrier
net; (8) surround/purse net that is attended at all times; (9) hook-and-line (powered and
unpowered handlines, rod and reel, and trolling); (10) crab and fish traps; and (11) remote
operating vehicles/submersibles. These allowable gear types are not left unattended which
greatly minimizes the potential for any lethal interactions. In addition, some anecdotal
information exists indicating that some monk seal hookings may have occurred in near shore
coral reef fisheries.

' http://the.honoluluadvertiser.com/article/2007/Jun/07/br/br4325609817.html
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Following consultations under section 7 of the ESA, NMFS has determined that the coral reef
fisheries will not adversely affect any ESA-listed species or critical habitat in the Hawaii
Archipelago

This FEP continues the existing federal regulations regarding fishery interactions with protected
species.

Unlisted Species Interactions

Species of marine mammals that are not listed under the ESA but are protected under the Marine
Mammal Protection Act (MMPA; see Section 8.6) and occur in Federal waters of the Hawaii
Archipelago where coral reef fisheries may operate are as follows:

Whales

. Blainsville beaked whale (Mesoplodon densirostris)

. Bryde’s whale (Balaenoptera edent)

. Cuvier’s beaked whale (Ziphius cavirostris)

. Dwarf sperm whale (Kogia simus)

. False killer whale (Pseudorca crassidens)

. Killer whale (Orcinus orca)

. Longman’s beaked whale (Indopacetus pacificus)

. Melon-headed whale (Peponocephala electra)

. Minke whale (Balaenoptera acutorostrata)

. Pygmy killer whale (Feresa attenuata)

. Pygmy sperm whale (Kogia breviceps)

. Short-finned pilot whale (Globicephala macrorhynchus)
Dolphins

. Bottlenose dolphin (7ursiops truncatus)

. Dall’s porpoise (Phocoenoides dalli)

. Fraser’s dolphin (Lagenodelphis hosei)

. Risso’s dolphin (Grampus griseus)

. Rough-toothed dolphin (Steno bredanensis)

. Spinner dolphin (Stenella longirostris)

. Spotted dolphin (Stenella attenuata)

. Striped dolphin (Stenella coeruleoalba)

The species listed above may be found in Federal waters around the Hawaii Archipelago and
could interact with Federal coral reef fisheries; however, no reported or observed incidental takes
of these species have occurred in these fisheries. There could be some impact on marine
mammals from routine fishing vessel operations (e.g., behavioral or physiological reactions to
noise, collisions, or releases of pollutants); however such impacts would be extremely rare and
therefore constitute a low-level risk to marine mammals. NMFS has concluded that the Hawaii
Archipelago commercial coral reef fisheries will not affect marine mammals in any manner not
considered or authorized under the Marine Mammal Protection Act.
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45.3 Status of Coral Reef Fisheries

To date Hawaii’s coral reef fisheries have not been determined to be overfished or subject to
overfishing.

45.4 Coral Reef Fisheries MSY

There are no available estimates of MSY values for coral reef ecosystem management unit
species in the Hawaii Archipelago.

455 Coral Reef Fisheries Optimum Yield

OY for coral reef ecosystem associated species is defined as 75 percent of their MSY.

45.6 Coral Reef Fisheries Domestic Processing Capacity

Available information indicates that U.S. processors have sufficient capacity to process the entire
oY.

45.7 Coral Reef Fisheries TALFF

Available information indicates that U.S. vessels currently have the capacity to harvest the OY
on an annual basis and therefore no part of OY appears to be available for a TALFF.

4.6 Description of Hawaii Archipelago Fishing Communities

The community setting of the fisheries of the Hawaii Archipelago is a complex one. While the
region shares some features with domestic fishing community settings elsewhere, it is unlike any
other area of the U.S. or its territories and affiliates in terms of its geographic span, the relative
role of U.S. EEZ versus foreign EEZ versus high-seas area dependency, and its general social
and cultural history. Furthermore, the identification of specific, geographically identical and
bounded communities in these small insular areas is often problematic, at least for the purpose of
social impact analysis. Participants in some fisheries may reside in one area on an island, moor
or launch their vessels in another area, fish offshore of a different area, and land their fish in yet
another area. In these cases, an island or group of islands is the most logical unit of analysis for
describing the community setting and assessing community-level impacts. On the other hand, in
cases such as the Hawaii-based longline fishery, the influence of and dependency on the fishery
appear to be concentrated in certain areas of a particular island. Unfortunately, in most instances,
there is a paucity of socioeconomic data on fishery participants at a subisland level with which to
illustrate these points.

4.6.1 ldentification of Fishing Communities

In Hawaii the residential distribution of individuals who are substantially dependent on or
substantially engaged in the harvest or processing of fishery resources approximates the total
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population distribution. These individuals are not set apart—physically, socially, or
economically—from island populations as a whole.

Key findings with respect to the identification of fishing communities in Hawaii include the
following: (a) Fishery resources have played a central role in shaping the social, cultural, and
economic fabric of Hawaii society. A large number of Hawaii’s residents are substantially
dependent on or substantially engaged in fishing or fishing-related activities and industries to
meet social and economic needs. (b) Fishery participants tend to shift often among gear types
and fisheries. Participation in multiple fisheries and the ability to switch gear types and fisheries
are fundamental aspects of fisheries in Hawaii and are important to the viability of fishing
operations and industries. (c) Fishery participants often reside in one area, moor or launch their
vessels in other areas, fish offshore of other areas, and land their fish in yet other areas, and they
tend to move among these areas according to the gear types used, weather conditions, and fishing
conditions. (d) The shore-side activities associated with the large-vessel fisheries, particularly the
longline fishery, are mostly concentrated in the vicinity of Honolulu. Although many people
participate in those fisheries and related activities, Honolulu is a large city with a large economy,
so its dependency on those fisheries is relatively small. Activities associated with the small-
vessel fisheries, in contrast, are fairly widely dispersed within and among islands. Participants in
these fisheries do not, generally, stand out geographically from the population as a whole, but
there are certain locations in each of the seven inhabited islands in which relatively large
concentrations of fishery participants reside or where there are relatively large concentrations of
fishing activities or related services. (¢) Because of the geographical barriers between Hawaii’s
islands, social and economic interactions among fishery participants occur primarily at the island
level. For the same reason, fishery participants’ engagement in fisheries management, such as
through public meetings and outreach programs of state and federal agencies, occurs primarily at
the island level. (e) The lowest level of government in Hawaii is the county. Each of Hawaii’s
major four counties includes one, two, or three inhabited islands.

Given the economic importance of fishery resources to the island areas within the Western
Pacific Region and taking into account these islands’ distinctive geographic, demographic, and
cultural attributes, the Council concluded that it is appropriate to characterize each of the
inhabited Hawaiian Islands (Kauai, Niithau, Oahu, Maui, Molokai, Lanai, and Hawaii) as a
separate fishing community. Defining the boundaries of the fishing communities broadly helps to
ensure that fishery impact statements analyze the economic and social impacts on all segments of
island populations that are substantially dependent on or engaged in fishing-related activities.

4.6.2 Social Importance of Fisheries

As is the case for most Pacific islands, fishing has been an essential part of Hawaii’s culture and
society since its first inhabitants settled in the archipelago. As waves of immigrants have arrived,
Hawaii has been changed from a self-sufficient subsistence economy to a multi-ethnic cash and
wage society largely dependent on imports, tourism and federal spending. As described in
Section 3.4, commercial fishing comprises a small part of Hawaii’s total economy. Nevertheless
fishing, in all its myriad forms, continues to play a significant role in Hawaii’s society and
culture. These forms vary by place and individual, ranging from subsistence activities by
residents to non-consumptive recreational tag and release fishing and snorkeling by tourists, to

129



commercial harvests of the “red fish” that are culturally important and much anticipated for
Christmas and New Year’s holiday celebrations. The longest human use of Hawaii’s marine
resources has obviously been that of subsistence use. The continuing importance of subsistence
activities to today’s Native Hawaiians has been recently described by Davianna McGregor
(McGregor 2006) as follows below. Although McGregor wrote primarily about Native
Hawaiians, her words are also relevant for many other groups and individuals in Hawaii.

Through subsistence, families attain essential resources to compensate for low incomes. They
can also obtain food items, especially seafood that might be prohibitively expensive in a strict
cash economy. If families on fixed incomes were required to purchase these items, they would
probably opt for cheaper, less healthy food that would predispose them to health problems. In
this respect, subsistence not only provides food, but also ensures a healthy diet.

Subsistence generally requires a great amount of physical exertion e.g., fishing, diving, hunting),
which is a valuable form of exercise and stress reduction and contributes to good physical and
mental health. It is also a form of recreation that the whole family can share in. Family members
of all ages contribute to different phases of subsistence, be it active hunting, fishing, gathering,
or cleaning and preparing the food for eating. Older family members teach younger ones how to
engage in subsistence and prepare the food, thus passing on ancestral knowledge, experience,
and skill.

Another benefit of subsistence is sharing and gift giving within the community. Families and
neighbors exchange resources when they are abundant and available, and the elderly are often
the beneficiaries of resources shared by younger, more able-bodied practitioners. Most ku’aina
believe that generosity is rewarded with better luck in the future.

Resources obtained through subsistence are also used for a variety of special life cycle occasions
that bond families and communities. Resources such as fish, limu, opihi, wild venison, and so on
are foods served at luau for baby birthdays, graduations, weddings, and funerals. Ohana and
community residents participate in these gatherings, which cultivate and reinforce a sense of
family and community identity. If ohana members had to purchase such resources rather than
acquire through subsistence, the cost would be prohibitive, and the number of ohana gatherings
would decrease. Subsistence activities therefore enable ohana to gather frequently and reinforce
important relationships and support networks.

The author goes on to provide case studies of five cultural kipuka or areas in which Native
Hawaiian traditions and lifestyles have persisted most strongly. In each area, subsistence fishing,
hunting and gathering continues to play an essential role in allowing Hawaiians (and surely some
non-Hawaiians as well) to interact with the natural environment and to continue their family and
cultural traditions on a daily basis.

Few studies have attempted to quantify the importance of subsistence activities to Hawaii’s
residents. One study that did so was conducted by the University of Hawaii and focused on
Molokai. A random survey of Molokai families found that 28 percent of their food came from
subsistence activities, and for Native Hawaiian families 38 percent of their food came from
subsistence activities. The authors also noted that virtually every family interviewed stated that
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subsistence was important (not just a necessary component but a desirable one) to the lifestyle of
Molokai. (Matsuoka et al. in McGregor 2006). Molokai is likely to represent the high end of the
scale of subsistence activities among the islands due to its relative isolation, lack of employment
opportunities, rural character and continued availability of natural resources. However,
subsistence fishing, hunting and gathering are important and respected aspects of life for many
Hawaii residents.

Fishing plays many roles in the lives of Hawaii residents and tourists, in addition to providing
subsistence resources. A myriad of books, television shows and magazines highlight various
aspects of Hawaii’s fisheries and fishery resources and local newspapers provide lively
commentary on fishery issues. Hawaii’s image as a marine wonderland is a major tourism draw
and many tourists are likely to either view fish (e.g., go snorkeling visit an aquarium or buy
attire, souvenirs or art with a fish motif), catch fish (e.g., go fishing) or eat fish during their visit.

Indeed locally caught fish comprise many of Hawaii’s “signature dishes” which are a tourism
draw in themselves.

Shoreline fishing is an important social and competitive activity in Hawaii. Shoreline fishing
tournaments are extremely popular and both young and old fishermen can be seen along
Hawaii’s shores every weekend (HDAR 2000). Many of these will be targeting ulua but pulses
of weke, akule and opelu will also draw crowds of fishermen to certain areas, including
Honolulu’s shoreline and major harbors. Smaller groups gather regularly at harbors, beaches,
cliffs and breakwalls in the early morning and evening hours to fish and talk story with their
friends and neighbors.

Fishing clubs provide another avenue for social interaction, support, and service. Schultz et al.
(2006) provide a list of 25 fishing clubs that were active in 2003. Many of Hawaii’s fishing clubs
focus on pelagic fishing; however the majority of club members are also likely to target non-
pelagic species over the course of a year. Fishing clubs usually meet at least one time per month
and often engage in community services such as providing fishing opportunities for young,
disabled or senior citizens who would otherwise be unable to participate. Not only do fishing
clubs allow for social interaction between old friends, they also bring together people from many
disparate social and economic groups that may not otherwise interact on a regular basis (Schultz
et al. 20006).

As described in Chapter 4, landings by commercial fishermen (those who sell at least one fish
during the year) are captured through the State’s reporting system. The volume and ex-vessel
value of these landings are described in Chapter 4. Due to the lack of either State or Federal
reporting requirements for recreational (i.e., non-commercial, including subsistence) fishermen,
available estimates of their landings are based primarily on data collected through intermittent
creel and phone surveys. Estimates of recreational catches have varied widely over the past
decade, perhaps due to differences in survey definitions and/or wording, or perhaps due to
differences in sample design and subsequent data extrapolation. In several recent cases, no
definition of the term “recreational” was provided to survey respondents, which is believed to
have resulted in double-counting of catches by fishermen who consider their motivation for
fishing to be recreational, but who nevertheless sell some of their catch. Assuming that these
respondents followed State laws, their catches are categorized as, and included with, other
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commercial catches and to count them again as recreational catches inappropriately inflates total
Hawaii landings.

Reported commercial landings alone convey to some degree the importance of fishing to
Hawaii’s society. As shown in Chapter 4 and Section 3.4, these landings and their sales (and
related jobs and shoreside support industries) are a significant part of Hawaii’s dwindling
primary production industries.

In order to have the most complete understanding of the importance of fishing to Hawaii’s
society, fishing and fishery related data need to be obtained and disaggregated based on both
fishing motivation (e.g., subsistence, family and cultural traditions, fun, camaraderie,
competition, non-consumptive uses, income, or profit) and fish disposition (e.g., consumed by
family, used for ohana or community events, bartered, displayed, or sold). Such information
would provide a clearer picture of the many roles that fish and fishing play in Hawaii’s
contemporary society. This is becoming increasingly important as non-fishermen have become
interested and active in the management of Hawaii’s fisheries and have sought to have their
voices heard. One major initiative has been a movement to establish marine protected areas in
which no fishing is allowed. Several such areas have been implemented, some with the
agreement of the majority of affected fishermen, others against their wishes. Other recent
concerns include the potential impacts of fishing on protected species such as the Hawaiian
monk seal and green sea turtle, as well as questions regarding the appropriate levels of scientific
analysis needed for decision making in a social and political environment of conflicting values
and priorities.
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CHAPTER 5: HAWAII ARCHIPELAGO FISHERY ECOSYSTEM PLAN
MANAGEMENT PROGRAM

5.1 Introduction

This chapter describes the Council’s existing management program for bottomfish, crustaceans,
precious corals, and coral reef ecosystem fisheries of the Hawaii Archipelago as well as the
criteria used to assess the status of managed species. Existing management measures include
NWHI federal permit, reporting and observer requirements as well as limited entry programs,
vessel size limits, harvest guidelines, quotas, minimum size limits and gear restrictions to
monitor and control NWHI harvests of bottomfish, lobsters and precious corals. There are no
MSA management measures for NWHI coral reef ecosystem fisheries as the inclusion of this
area in the Coral Reef Ecosystems FMP was disapproved by NMFS.

MHI management measures include federal permitting and reporting requirements to provide
data on harvests of precious corals and certain coral reef ecosystem species. In addition the MHI
precious corals fishery is subject to gear restrictions, quotas and minimum size limits. The MHI
lobster fishery is subject to seasonal closures as well as minimum size and gear restrictions.
Further, all federal fisheries are subject to control rules which allow evaluation of whether stocks
are being overfished. If any stocks are determined by NMFS to be overfished (or subject to
overfishing) Councils and the agency now have two years from the notice of overfishing to
prepare and implement plans to end overfishing and rebuild pursuant to the reauthorized MSA.
For more information on these measures please see the Council’s FMPs and amendments as
those documents contain complete discussions of the need for and analysis of each measure
discussed here. All existing measures and pending recommendations were developed, analyzed
and transmitted to NMFS in accordance with the MSA in response to changing fishery or
environmental conditions. In this manner federal fisheries around Hawaii have been and will
continue to be adaptively managed under the MSA using a precautionary approach which rejects
a lack of information as a basis for inaction.

The 2003 administrative and enforcement costs of conserving and managing the domestic
fisheries of the Western Pacific Region were estimated by NMFS and the Council to total $37
million, with future annual costs predicted to be $74 million (NOAA and WPRFMC 2004).

5.2  Description of National Standard 1 Guidelines on Overfishing

Overtfishing occurs when fishing mortality (F) is higher than the level at which fishing produces
maximum sustainable yield (MSY). MSY is the maximum long-term average yield that can be
produced by a stock on a continuing basis. A stock is overfished when stock biomass (B) has
fallen to a level substantially below what is necessary to produce MSY. So there are two aspects
that managers must monitor to determine the status of a fishery: the level of F in relation to F at
MSY (Fumsy), and the level of B in relation to B at MSY (Busy).
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The National Standard Guidelines for National Standard 1 call for rules identifying good versus
bad fishing conditions in the fishery and the stock and describing how a variable such as F will
be controlled as a function of some stock size variable such as B in order to achieve good fishing
conditions. Restrepo et al. 1998 provides a number of recommended default control rules that
may be appropriate, depending on such things as the richness of data available. For the purpose
of illustrating the following discussion of approaches for fulfilling the overfishing-related
requirements of the MSA, a generic model that includes example MSY, target, and rebuilding
control rules is shown in Figure 20. The y-axis, F/Fysy, indicates the variable which managers
must control as a function of B/Bygsy on the x-axis. The specific application of these guidelines
to Hawaii’s fisheries is discussed for each fishery in turn in the remainder of this chapter. This
FEP carries forward the provisions pertaining to compliance with the Sustainable Fisheries Act
which were recommended by the Council and subsequently approved by NMFS (68 FR 16754,
April 7,2003). Because biological and fishery data are limited for all species managed by this
FEP, MSY-based control rules and overfishing thresholds are specified for multi-species stock
complexes.

The Magnuson-Stevens Fishery Conservation and Management Reauthorization Act of 2006
(MSRA) amended the MSA to include new requirements for annual catch limits (ACLs) and
accountability measures (AMs) and other provisions regarding preventing and ending
overfishing and rebuilding fisheries as follows:

SEC. 302. REGIONAL FISHERY MANAGEMENT COUNCILS

(h) FUNCTIONS.--Each Council shall, in accordance with the provisions of this Act--

(6) develop annual catch limits for each of its managed fisheries that may not exceed the fishing
level recommendations of its scientific and statistical committee or the peer review process
established under subsection g,

SEC. 303. CONTENTS OF FISHERY MANAGEMENT PLANS

(a) REQUIRED PROVISIONS — Any fishery management plan which is prepared by any
Council, or by the Secretary, with respect to any fishery, shall -

(10) specify objective and measurable criteria for identifying when the fishery to which the plan
applies is overfished (with an analysis of how the criteria were determined and the relationship
of the criteria to the reproductive potential of stocks of fish in that fishery) and, in the case of a
fishery which the Council or the Secretary has determined is approaching an overfished
condition or is overfished, contain conservation and management measures to prevent
overfishing or end overfishing and rebuild the fishery,

(15) establish a mechanism for specifying annual catch limits in the plan (including a multiyear
plan), implementing regulations, or annual specifications, at a level such that overfishing does
not occur in the fishery, including measures to ensure accountability.

EFFECTIVE DATES; APPLICATION TO CERTAIN SPECIES.—The amendment made by
subsection (a)(10) [and 303(a)(15) above]—

(1) shall, unless otherwise provided for under an international agreement in which the United
States participates, take effect—

(A) in fishing year 2010 for fisheries determined by the Secretary to be subject to overfishing;
and
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(B) in fishing year 2011 for all other fisheries, and

(2) shall not apply to a fishery for species that have a life cycle of approximately 1 year unless
the Secretary has determined the fishery is subject to overfishing of that species; and

(3) shall not limit or otherwise affect the requirements of section 301(a)(1) or 304(e) of the
Magnuson-Stevens Fishery Conservation and Management Act (16 U.S.C. 1851(a)(1) or
1854(e), respectively..

The Council will continue the development of a mechanism(s) to meet the new requirements for
specifying ACLs including measures to ensure accountability and this FEP will undergo future
amendments to meet the new MSRA requirements. For additional information on NMFS’
guidance regarding National Standard 1, please see 74 FR 3178.

5.2.1 MSY Control Rule and Stock Status Determination Criteria

An MSY control rule is a control rule that specifies the relationship of F to B or other indicator
of productive capacity under an MSY harvest policy. Because fisheries must be managed to
achieve optimum yield, not MSY, the MSY control rule is a benchmark control rule rather than
an operational one. However, the MSY control rule is useful for specifying objective and
measurable criteria for identifying when the fishery to which the plan applies is overfished that
are required under the MSA. The National Standard Guidelines (74 FR 3178) refer to these
criteria as “status determination criteria” and state that they must include two limit reference
points, or thresholds: one for F that identifies when overfishing is occurring and a second for B
or its proxy that indicates when the stock is overfished.
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Figure 20: Example MSY, Target, and Rebuilding Control Rules
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Source: Restrepo et al. 1998

In Figure 20 the dashed horizontal and diagonal line represents a model MSY control rule that is
used as the MFMT; the solid horizontal and diagonal line represents a model integrated target
(Ftarger) and rebuilding (Frepuilding) control rule.

The status determination criterion for F is the maximum fishing mortality threshold (MFMT).
Minimum stock size threshold (MSST) is the criterion for B. If fishing mortality exceeds the
MFMT for a period of one year or more, overfishing is occurring. A stock or stock complex is
considered overfished when its biomass has declined below a level that jeopardizes the capacity
of the stock to produce MSY on a continuing basis (i.e., the biomass falls below MSST). A
Council must take remedial action in the form of a new FMP, an FMP amendment, or proposed
regulations within two years following notification by the Secretary of Commerce that
overfishing is occurring, a stock or stock complex is overfished or approaching an overfished
condition, ™ or existing remedial action to end previously identified overfishing or to rebuild an
overfished stock has not resulted in adequate progress.

The National Standard Guidelines state that the MFMT may be expressed as a single number or
as a function of some measure of the stock’s productive capacity. Guidance in Restrepo et al.
(1998:17) regarding specification of the MFMT is based on the premise that the MSY control
rule constitutes the MFMT. In the example in Figure 20 the MSY control rule sets the MFMT
constant at Fysy for values of B greater than the MSST and decreases the MFMT linearly with
biomass for values of B less than the MSST. This is the default MSY control rule recommended
in Restrepo et al. (1998). Again, if F is greater than the MFMT for a period of one year or more,
overfishing is occurring.

The National Standard Guidelines state that to the extent possible, the MSST should equal
whichever of the following is greater: One-half the MSY stock size, or the minimum stock size
at which rebuilding to the MSY level would be expected to occur within 10 years if the stock or
stock complex were exploited at the MFMT. The MSST is indicated in Figure 20 by a vertical
line at a biomass level somewhat less than Bysy. A specification of MSST below Bysy would
allow for some natural fluctuation of biomass above and below Bysy, which would be expected
under, for example, an MSY harvest policy. Again, if B falls below MSST the stock is
overfished.

Warning reference points comprise a category of reference points that will be considered
together with the required thresholds. Although not required under the MSA, warning reference
points provide warning in advance of B or F approaching or reaching their respective thresholds.
For example a stock biomass flag (Brac) could be specified at some point above MSST, as
indicated in Figure 20. The control rule would not call for any change in F as a result of
breaching B ag — it would merely serve as a trigger for consideration of action or perhaps
preparatory steps towards such action. Intermediate reference points set above the thresholds

0 A stock or stock complex is approaching an overfished condition when it is projected that there is more than a 50
percent chance that the biomass of the stock or stock complex will decline below MSST within two years (74 FR
3178).
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could also be specified in order to trigger changes in F — in other words, the MFMT could have
additional inflection points.

5.2.2 Target Control Rule and Reference Points

A target control rule specifies the relationship of F to B for a harvest policy aimed at achieving a
given target. Optimum yield (OY) is one such target, and National Standard 1 requires that
conservation and management measures both prevent overfishing and achieve OY on a
continuing basis. Optimum yield is the yield that will provide the greatest overall benefits to the
nation, and is prescribed on the basis of MSY, as reduced by any relevant economic, social, or
ecological factor. MSY is therefore an upper limit for OY.

A target control rule can be specified using reference points similar to those used in the MSY
control rule, such as Frareer and Brarger. For example, the recommended default in Restrepo et al.
(1998) for the target fishing mortality rate for certain situations (ignoring all economic, social,
and ecological factors except the need to be cautious with respect to the thresholds) is 75 percent
of the MFMT, as indicated in Figure 20. Simulation results using a deterministic model have
shown that fishing at 0.75 Fysy would tend to result in equilibrium biomass levels between 1.25
and 1.31 Bysy and equilibrium yields of 0.94 MSY or higher (Mace 1994).

It is emphasized that while MSST and MFMT are limits, the target reference points are merely
targets. They are guidelines for management action, not constraints. For example Restrepo et al.
(1998) state that “Target reference points should not be exceeded more than 50% of the time, nor
on average”).

5.2.3 Rebuilding Control Rule and Reference Points

If it has been determined that overfishing is occurring, a stock or stock complex is overfished or
approaching an overfished condition, or existing remedial action to end previously identified
overfishing or to rebuild an overfished stock has not resulted in adequate progress, the Council
must take remedial action within two years. In the case that a stock or stock complex is
overfished (i.e., biomass falls below MSST in a given year), the action must be taken through a
stock rebuilding plan (which is essentially a rebuilding control rule as supported by various
analyses) with the purpose of rebuilding the stock or stock complex to the MSY level (Bysy)
within an appropriate time frame, as required by MSA §304(e)(4). The details of such a plan,
including specification of the time period for rebuilding, would take into account the best
available information regarding a number of biological, social, and economic factors, as required
by the MSRA and National Standard Guidelines.

If B falls below MSST, management of the fishery would shift from using the target control rule
to the rebuilding control rule. Under the rebuilding control rule in the example in Figure 20, F
would be controlled as a linear function of B until B recovers to MSST (see Fgesuioma), then held
constant at Frareer until B recovers to Bysy. At that point, rebuilding would have been achieved
and management would shift back to using the target control rule (F set at Frarger). The target
and rebuilding control rules “overlap” for values of B between MSST and the rebuilding target
(Busy). In that range of B, the rebuilding control rule is used only in the case that B is recovering
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from having fallen below MSST. In the example in Figure 20 the two rules are identical in that
range of B (but they do not need to be), so the two rules can be considered a single, integrated,
target control rule for all values of B.

5.2.4 Measures to Prevent Overfishing and Overfished Stocks

The control rules specify how fishing mortality will be controlled in response to observed
changes in stock biomass or its proxies. Implicitly associated with those control rules are
management actions that would be taken in order to manipulate fishing mortality according to
the rules. In the case of a fishery which has been determined to be “approaching an overfished
condition or is overfished,” MSA §303(a)(10) requires that the FMP “contain conservation and
management measures to prevent overfishing or end overfishing and rebuild the fishery.”

5.3  Management Program for Bottomfish and Seamount Groundfish Fisheries

5.3.1 Management Areas and Sub-areas

The fishery management area in the Hawaiian Islands FEP is divided into three sub-areas:
(1) Main Hawaiian Islands (MHI) means the EEZ of the Hawaiian Islands Archipelago lying to
the east of 161° W longitude.
(2) Northwestern Hawaiian Islands (NWHI) means the EEZ of the Hawaiian Islands Archipelago
lying to the west of 161° W. Midway Island is treated as part of the Northwestern Hawaiian
Islands Subarea.
(1) Ho’omalu Zone means that portion of the EEZ around the NWHI west of 165°W.
longitude.
(i) Mau Zone means that portion of the EEZ around the NWHI between 161°' W
longitude and 165° W longitude.
(3) Hancock Seamount means that portion of the EEZ in the Northwestern Hawaiian Islands west
of 180°00' W longitude and north of 28°00' N latitude.

5.3.2 Permit and Reporting Requirements

The Magnuson-Stevens Fishery Conservation and Management Act (Magnuson-Stevens Act),
requires the registration of individuals who engage in recreational fishing. Effective October 1, 2008, a
Federal bottomfish permit is required for vessel owners and fishermen to conduct vessel-based
non-commercial fishing for any bottomfish management unit species in Federal waters around
the MHI (except customers of charter fishing trips). The operators and owners of non-
commercial fishing vessels must submit daily Federal logbooks that document bottomfish fishing
effort and catch for each fishing trip. Fishery participants have the option of using NMFS
approved electronic logbooks in lieu of paper logbooks.

To date, there are no Federal permitting or reporting requirements for commercial vessel
operators targeting or harvesting bottomfish MUS in the MHI; however, commercial fishery
participants (those who sell at least one fish during the year) must obtain commercial marine
licenses from HDAR and submit monthly fishing reports (this reporting requirement is
reinforced by a Federal regulation requiring compliance with State reporting requirements).
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Federal permits are required for any vessel fishing for bottomfish MUS in the NWHI Subarea
and the permit must be registered for use with the vessel. A single vessel can not be registered
for use with a Ho’omalu Zone permit and a Mau Zone permit at the same time and vessels
participating in the Mau Zone and Ho’omalu Zone limited entry fishery must meet the
requirements and obtain a limited access permit. Requirements for a Ho’omalu Zone limited
access permit include:

(1) A Ho’omalu zone permit may not be sold or otherwise transferred to a new owner. A
Ho'omalu zone permit or permits may be held by a partnership or corporation. If 50 percent or
more of the ownership of the vessel passes to persons other than those listed in the original
application, the permit will lapse and must be surrendered to the NMFS Regional Administrator.
(i1) Upon application by the owner of a permitted vessel, the NMFS Regional Administrator will
transfer that owner’s permit to a replacement vessel owned by that owner, provided that the
replacement vessel does not exceed 60 ft (18.3 meters) in length. The replacement vessel must be
put into service no later than 12 months after the owner applies for the transfer, or the transfer
shall be void. An owner of a permitted vessel may apply to the Regional Administrator for
transfer of that owner’s permit to a replacement vessel greater than 60 ft (18.3 meters) in length.
The Regional Administrator may transfer the permit upon determining, after consultation with
the Council and considering the objectives of the limited access program, that the replacement
vessel has catching power that is comparable to the rest of the vessels holding permits for the
fishery, or has catching power that does not exceed that of the original vessel, and that the
transfer is not inconsistent with the objectives of the program. The Regional Administrator shall
consider vessel length, range, hold capacity, gear limitations, and other appropriate factors in
making determinations of catching power equivalency and comparability of the catching power
of vessels in the fishery.

(ii1)) Ho’omalu Zone limited access permit renewal-- A qualifying landing for Ho’omalu Zone
permit renewal is a landing of at least 2,5001bs (1,134 kilograms) of bottomfish management unit
species from the Ho’omalu Zone or a landing of at least 2,5001bs (1,134 kilograms) of fish from
the Ho’omalu Zone, of which at least 50 percent by weight was bottomfish management unit
species. A permit is eligible for renewal for the next calendar year if the vessel covered by the
permit made three or more qualifying landings during the current calendar year.

(iv) The NMFS Regional Administrator may issue new Ho’omalu Zone limited access permits if
the Regional Administrator determines, in consultation with the Council that bottomfish stocks
in the Ho’omalu Zone are able to support additional fishing effort. When the Regional
Administrator has determined that new permits may be issued, they shall be issued to applicants
based upon eligibility, determined as follows:

(a) Point system:

Two points will be assigned for each year in which the applicant was owner or captain of a
vessel that made three or more of any of the following types of landings in the NWHI: Any
amount of bottomfish management unit species, regardless of weight, if made on or before
August 7, 1985; at least 2,5001bs (1,134 kilograms) of bottomfish management unit species, if
made after August 7, 1985; or at least 2,5001bs (1,134 kilograms) of any fish lawfully harvested
from the NWHI, of which at least 50 percent by weight was bottomfish, if made after August 7,
1985. One point will be assigned for each year in which the applicant was owner or captain of a
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vessel that landed at least 6,0001bs (2,722 kilograms) of bottomfish from the main Hawaiian
Islands. For any one year, points will be assigned for landings in the Northwestern Hawaiian
Islands Subarea or main Hawaiian Islands Subarea, but not in both subareas. New permits shall
be awarded to applicants in descending order, starting with the applicant with the largest number
of points. If two or more persons have an equal number of points, and there are insufficient new
permits for all such applicants, the new permits shall be awarded by the Regional Administrator
through a lottery.

(b) Before the NMFS Regional Administrator issues a Ho’omalu zone permit to fish for
bottomfish, the primary operator and relief operator named on the application form must have
completed a protected species workshop conducted by NMFS.

(c) An applicant must own at least a 25 percent share in the vessel that the permit would cover,
and only one permit will be assigned to any vessel.

Requirements for a Mau Zone limited access permit include:

(1) Eligibility for new Mau Zone limited access permits:

(a) NMFS will issue an initial Mau Zone permit to a vessel owner who qualifies for at least three
points under the following point system: An owner who held a Mau Zone permit on or before
December 17, 1991, and whose permitted vessel made at least one qualifying landing of
bottomfish management unit species on or before December 17, 1991, shall be assigned 1.5
points; an owner whose permitted vessel made at least one qualifying landing of bottomfish
management unit species during 1991, shall be assigned 0.5 point; an owner whose permitted
vessel made at least one qualifying landing of bottomfish management unit species during 1992,
shall be assigned 1.0 point; an owner whose permitted vessel made at least one qualifying
landing of bottomfish management unit species during 1993, shall be assigned 1.5 points; an
owner whose permitted vessel made at least one qualifying landing of bottomfish management
unit species during 1994, shall be assigned 2.0 points; an owner whose permitted vessel made at
least one qualifying landing of bottomfish management unit species during 1995, shall be
assigned 2.5 points; an owner whose permitted vessel made at least one qualifying landing of
bottomfish management unit species during 1996, shall be assigned 3.0 points. A “qualifying
landing” means any amount of bottomfish management unit species lawfully harvested from the
Mau Zone and offloaded for sale. No points shall be assigned to an owner for any qualifying
landings reported to the State of Hawaii more than 1 year after the landing.

(b) More than one Mau Zone permit may be issued to an owner of two or more vessels, provided
each of the owner’s vessels for which a permit will be registered for use has made the required
qualifying landings for the owner to be assigned at least three eligibility points.

(c) A Mau Zone permit holder who does not own a vessel at the time initial permits are issued
must register the permit for use with a vessel owned by the permit holder within 12 months from
the date the permit was issued. In the interim, the permit holder may register the permit for use
with a leased or chartered vessel. If within 12 months of initial permit issuance, the permit holder
fails to apply to NMFS to register the permit for use with a vessel owned by the permit holder,
then the permit expires.

(d) Before NMFS issues a Mau Zone permit to fish for bottomfish, the primary operator and
relief operator named on the application form must have completed a protected species workshop
conducted by NMFS.
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(e) A Mau Zone permit may be held by an individual, partnership, or corporation. No more than
49 percent of the underlying ownership interest in a Mau Zone permit may be sold, leased,
chartered, or otherwise transferred to another person or entity. If more than 49 percent of the
underlying ownership of the permit passes to persons or entities other than those listed in the
original permit application supplemental information sheet, then the permit expires and must be
surrendered to NMFS. A Mau Zone permit holder may apply to NMFS to register the permit for
use with another vessel if that vessel is owned by the permit holder, and is no longer than 60 ft
(18.3 meters). If a Mau Zone permit holder sells the vessel, for which the permit is registered for
use, the permit holder must within 12 months of the date of sale apply to NMFS to register the
permit for use with a vessel owned by the permit holder. If the permit holder has not applied to
register a replacement vessel within 12 months, then the permit expires. If a permitted vessel
owned by the permit holder is sold or becomes un-seaworthy, the Mau Zone permit with which
the vessel was registered may be registered for use with a leased or chartered vessel for a period
not to exceed 12 months from the date of registration of the leased or chartered vessel. If by the
end of that 12-month period the permit holder fails to apply to NMFS to register the permit for
use with a vessel owned by the permit holder, then the permit expires.

(i1) A Mau Zone permit will be eligible for renewal if the vessel for which the permit is
registered for use made at least five separate fishing trips with landings of at least 5001Ibs (227
kg) of bottomfish management unit species per trip during the calendar year. Only one landing of
bottomfish management unit species per fishing trip to the Mau Zone will be counted toward the
landing requirement. If the vessel for which the permit is registered for use fails to meet the
landing requirement, the owner may apply to the NMFS Regional Administrator for a waiver of
the landing requirement. Grounds for a waiver are limited to captain incapacitation, vessel
breakdowns, and the loss of the vessel at sea if the event prevented the vessel from meeting the
landing requirement. Lack of profitability is not sufficient for waiver of the landing requirement.

The NWHI Bottomfish fishery will close on June 15, 2011, in accordance with the provisions of
the Papahanaumokuakea Marine National Monument, which was established in the NWHI
through Presidential Proclamation No. 8031 on June 15, 2006.

5.3.3 Gear Restrictions

Gear restrictions include prohibitions against the use or possession of bottom trawls and bottom
set gillnets; and the use or possession of poisons, explosives, or intoxicating substances to
harvest bottomfish or seamount groundfish in the bottomfish fishery.

5.3.4 At-sea Observer Coverage

All fishing vessels with bottomfish permits must carry an on-board observer when directed to do
so by NMFS. Vessel owners or operators will be given at least 72 hour prior notice by NMFS of
an observer requirement. Required standards of treatment and accommodations for observers
must be followed.

5.3.5 Framework for Regulatory Adjustments
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By June 30 of each year, a Council-appointed bottomfish monitoring team will prepare an annual
report on the fishery by area covering the following topics: fishery performance data; summary
of recent research and survey results; habitat conditions and recent alterations; enforcement
activities and problems; administrative actions (e.g., data collection and reporting, permits); and
state and territorial management actions. Indications of potential problems warranting further
investigation may be signaled by the following indicator criteria: mean size of the catch of any
species in any area is a pre-reproductive size; ratio of fishing mortality to natural mortality for
any species; harvest capacity of the existing fleet and/or annual landings exceed best estimate of
MSY in any area; significant decline (50 percent or more) in bottomfish catch per unit of effort
from baseline levels; substantial decline in ex-vessel revenue relative to baseline levels;
significant shift in the relative proportions of gear in any one area; significant change in the
frozen/fresh components of the bottomfish catch; entry/exit of fishermen in any area; per-trip
costs for bottomfishing exceed per-trip revenues for a significant percentage of trips; significant
decline or increase in total bottomfish landings in any area; change in species composition of the
bottomfish catch in any area; research results; habitat degradation or environmental problems;
and reported interactions between bottomfish fishing operations and protected species.

The team may present management recommendations to the Council at any time.
Recommendations may cover actions suggested for federal regulations, state/territorial action,
enforcement or administrative elements, and research and data collection. Recommendations will
include an assessment of urgency and the effects of not taking action. The Council will evaluate
the team’s reports and recommendations, and the indicators of concern. The Council will assess
the need for one or more of the following types of management action: catch limits, size limits,
closures, effort limitations, access limitations, or other measures. The Council may recommend
management action by either the state/territorial governments or by federal regulation.

If the Council believes that management action should be considered, it will make specific
recommendations to the NMFS Regional Administrator after requesting and considering the
views of its Scientific and Statistical Committee and Bottomfish Advisory Panel and obtaining
public comments at a public hearing. The Regional Administrator will consider the Council’s
recommendation and accompanying data, and, if he or she concurs with the Council’s
recommendation, will propose regulations to carry out the action. If the Regional Administrator
rejects the Council’s proposed action, a written explanation for the denial will be provided to the
Council within two weeks of the decision. The Council may appeal denial by writing to the
Assistant Administrator, who must respond in writing within 30 days.

5.3.6 Bycatch Measures

As described in Chapter 4, bycatch in Hawaii’s bottomfish fisheries differs between the two
separately managed fisheries: a strictly commercial fishery in the NWHI and a mixed,
commercial, subsistence and recreational fishery in the MHI. The commercial fleet in the NWHI
uses bottomfish gear types and fishing strategies that are highly selective for desired species and
sizes while MHI fishery participants tend to be less selective and generally keep every fish
caught. Federal regulatory measures in place to reduce bycatch include prohibitions on the use of
non-selective fishing methods including bottom trawls, bottom gillnets, explosive and poisons.
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As there is a moratorium on the seamount groundfish fishery, there is no bycatch or bycatch
mortality associated with the fishery.

Five types of non-regulatory measures aimed at reducing bycatch and bycatch mortality, and
improving bycatch reporting are also being implemented. They include: 1) outreach to fishermen
and engagement of fishermen in management, including research and monitoring activities, to
increase awareness of bycatch issues and to aid in development of bycatch reduction methods; 2)
research into fishing gear and method modifications to reduce bycatch quantity and mortality; 3)
research into the development of markets for discard species; 4) improvement of data collection
and analysis systems to better quantify bycatch and 5) outreach and training of fishermen in
methods to reduce baraotrauma in fish that are to be released.

To reduce the number and impact of potential protected species interactions in the NWHI
bottomfish fishery, primary and relief operators (captains) in the NWHI limited access program
are required to complete a one-time protected species workshop.

5.3.7 Application of National Standard 1

MSY Control Rule

Biological and fishery data are poor for all bottomfish species in Hawaii. Generally, data are
only available on commercial landings by species and catch-per-unit-effort (CPUE) for the
multi-species complexes as a whole. At this time, it is not possible to partition these effort
measures among the various bottomfish MUS for any fishery except the MHI, where effort data
are available for the four major species caught.

The overfishing criteria and control rules are applied to individual species within the multi-
species stock whenever possible. When this is not possible, they are based on an indicator
species for the multi-species stock. It is important to recognize that individual species are
affected differently based on this type of control rule, and it is important that for any given
species fishing mortality does not exceed a level that would lead to its required protection under
the Endangered Species Act (ESA). For the seamount groundfish stocks, armorhead serves as the
indicator species. No indicator species are used for the four bottomfish multi-species stock
complexes (American Samoa, CNMI, Guam and Hawaii). Instead, the control rules are applied
to each of the four stock complexes as a whole.?!

The MSY control rule is used as the MFMT. The MFMT and MSST are specified based on the
recommendations of Restrepo et al. (1998) and both are dependent on the natural mortality rate
(M). The range of M among species within a stock complex is taken into consideration when
estimating and choosing the M to be used for the purpose of computing the reference point
values.

2! The National Standards Guidelines allow overfishing of “other” components in a mixed stock complex if (1) long-
term benefits to the nation are obtained, (2) similar benefits cannot be obtained by modification of the fishery to
prevent the overfishing, and (3) the results will not necessitate ESA protection of any stock component or
ecologically significant unit.

143



In addition to the thresholds MFMT and MSST, a warning reference point, Bg; ¢, is also
specified at a point above the MSST to provide a trigger for consideration of management action
prior to B reaching the threshold. MFMT, MSST, and By, ¢ are specified as indicated in Table
20.

Table 20: Overfishing Threshold Specifications:Bottomfish and Seamount Groundfish
Stocks

MEMT MSST Briac
FusvB
F B = f B S BMSY
( ) ¢ Busy of ¢ ¢ Busy Busy

F(B) = Fusy for B > ¢ Busv

where ¢ = max (1-M, 0.5)

Standardized values of fishing effort (E) and catch-per-unit-effort (CPUE) are used as proxies for
F and B, respectively, so Eyisy, CPUE,sy, and CPUEg, 5 are used as proxies for Fysy, Bysy, and
Briac, respectively. In cases where reliable estimates of CPUE,sy and Eysy are not available, they
will be estimated from catch and effort times series, standardized for all identifiable biases.
CPUEysy would be calculated as half of a multi-year average reference CPUE, called CPUEggg.
The multi-year reference window would be objectively positioned in time to maximize the value
of CPUEgg;. Eysy will be calculated using the same approach or, following Restrepo et al. (1998),
by setting Eysy equal to E,vi, where E .y represents the long-term average effort prior to declines
in CPUE. When multiple estimates are available, the more precautionary one is used.

In Hawaii, archipelago-wide estimates of the reference points are calculated as the weighted
average of estimates for each of the three management zones (MHI, Mau, and Hoomalu).
Weighting factors are calculated using the zone-specific fraction of the total length of the 100-fm
contour in the archipelago. Ralston and Polovina (1982) have shown that the 100-fm contour is a
valid measure of available bottomfish habitat. These weightings are used when calculating
archipelago-wide F and CPUE for the deep slope complex as a whole, rather than for any
specific BMUS.

Since the MSY control rule specified in this chapter applies to multi-species stock complexes, it
is important to ensure that no particular species within the complex has a mortality rate that leads
to required protection under the ESA. In order to accomplish this, a secondary set of reference
points is specified to evaluate stock status with respect to recruitment overfishing. A secondary
“recruitment overfishing” control rule is specified to control fishing mortality with respect to that
status. The rule is applied only to those component stocks (species) for which adequate data are
available. The ratio of a current spawning stock biomass proxy (SSBP;) to a given reference level
(SSBPgg) is used to determine if individual stocks are experiencing recruitment overfishing.
SSBP is CPUE scaled by percent mature fish in the catch. When the ratio SSBP/SSBPyg, or the
“SSBP ratio” (SSBPR) for any species drops below a certain limit (SSBPRyy), that species is
considered to be recruitment overfished and management measures will be implemented to
reduce fishing mortality on that species. The rule applies only when the SSBP ratio drops below
the SSBPRyy, but it will continue to apply until the ratio achieves the “SSBP ratio recovery
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target” (SSBPR.raer), Which is set at a level no less than SSBPRy. These two reference points
and their associated recruitment overfishing control rule, which prescribe a target fishing
mortality rate (Fro-resuip) as a function of the SSBP ratio, are specified as indicated in Table 21.
Again, Eysy 1s used as a proxy for Fygy.

Table 21: Recruitment Overfishing Control Rule Specifications: Bottomfish and Seamount
Groundfish Stocks

FRO—REBUILD SS B P RMIN SS B P RTARGET
F(SSBPR) =0 for SSBPR <0.10
F(SSBPR) = 0.2 Fusy for 0.10 < SSBPR < SSBPR 0.20 0.30

F(SSBPR) = 0.5 Fuwsy for SSBPRwn < SSBPR < SSBPR raraer]

Target Control Rule and Reference Points

While there is an established OY, it is not quantified or in the form of a target control rule for
bottomfish stocks of the Hawaii Archipelago.

Rebuilding Control Rule and Reference Points

No rebuilding control rules or reference points are currently specified for bottomfish stocks of
the Hawaii Archipelago. However, the seamount groundfish stock complex, the only stock
determined to be overfished, is already subject to a rebuilding plan in which fishing mortality is
set at zero.

Stock Status Determination Process

Stock status determinations involve three procedural steps. First, the appropriate MSY, target or
rebuilding reference points are specified. However, because environmental changes may affect
the productive capacity of the stocks, it may be necessary to occasionally modify the
specifications of some of the reference points or control rules. Modifications may also be
desirable when better assessment methods become available, when fishery objectives are
modified (e.g., OY), or better biological, socio-economic, or ecological data become available.

Second, the values of the reference points are estimated; and third, the status of the stock is
determined by estimating the current or recent values of fishing mortality and stock biomass or
their proxies and comparing them with their respective reference points.

The second step (including estimation of M, on which the values of the overfishing thresholds
would be dependent) and third step will be undertaken by NMFS and the latest results published
annually in the Stock Assessment and Fishery Evaluation (SAFE) report. In practice, the second
and third steps may be done simultaneously—in other words, the reference point values could be
re-estimated as often as the stocks’ status. No particular stock assessment period or schedule is
specified, but in practice the assessments are likely be conducted annually in coordination with
the preparation of the annual SAFE report.
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The best information available is used to estimate the values of the reference points and to
determine the status of stocks in relation to the status determination criteria. The determinations
are based on the latest available stock and fishery assessments. Information collected includes
logbook data, creel survey data, vessel observer data (the observer program in the NWHI fishery
was recently reinitiated), and occasional fishery-independent surveys; however, at this time only
the logbook data are used in stock assessments.

The combination of control rules and reference points is illustrated in Figure 21. The primary
control rules that are applied to the stock complexes are shown in part (a). Note that the position
of the MSST is illustrative only; its value would depend on the best estimate of M at any given
time. The secondary control rule that will be applied to particular species as needed to provide
for recovery from recruitment overfishing is shown in part (b).

Moffitt et al. (2006) employed a dynamic production model applied to a time series of 2004
bottomfish catch and effort data for the three management zones in the Hawaii Archipelago. In
the Hoomalu Zone and Mau Zone, the analysis involved commercial fishery data (catch-per-day)
from vessel logbooks and interview data (1988—2004). In the MHI, only the State of Hawaii
commercial catch data for the 1948—2004 period were used. A simplified three-parameter
dynamic production model was fit simultaneously to the three time series of catch data by
nonlinear regression. The model used is similar to the one described by Kobayashi (1996). This
approach reduces the number of fitted parameters by using outside information for some
parameters and incorporating some shared parameters where applicable. It has been shown to be
a useful approach for short time series involving geographically separate regions thought to have
similar biological dynamics (Polovina 1989). The basic equation Moffitt et al.(2006) used for the
dynamic production model is from Hilborn and Walters (1992) with a slight modification to the
catch formula that prevents catch from exceeding population size at high levels of exploitation
(Dr. Richard B. Deriso, Inter-American Tropical Tuna Commission, pers. comm.). The equation
can be found in Moffitt et al. (2006). For each management zone, zonal MSY contribution
(ZMC) reference points for the bottomfish fishery are calculated separately. Table 22 shows the
metrics which resulted from this model and which indicated that MHI fishing mortality metrics
were well above those of the other two zones and that excessive fishing pressure in the MHI was
the major contributor to overfishing in the archipelago (Moffitt et al. 2006).

Table 22: Archipelagic Reference Values for the Dynamic Production Model (2004 data)
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Archipelagic Reference Values for Dynamic Production Model Parameters
Model Parameter Reference Value
Carrying Capacity (k) [lbs] 7,131,473
Biaev [Ibs] 3,665,736
MSY [Ibs] 811,225
Zonal Model Outputs and Metrics
Model Qutput/Metric MHI Mau Ho'omalu
Period g value
= 1681 0.000186
Catchability (q) [per day] 19611984 o.oooieo | 0.000991 | 0.000262
1085-1901 0.000238
1982—present 0.000285
Intrinsic Rate of Population Increase (r) 0.455011 0.455011 | 0.455011
Zonal Carrying Capacity Contribution [lbs] 3,186,215 862,608 | 3,062,650
Zonal MSY Contribution (ZMC) [lbs] 362,441 100,399 | 348385
Biomass at ZMC [lbs] 1,593,107 441,304 | 1,531,325
CPUEzyc: [Ibs per day] 405 437 400
Ezpae [days] 895 230 B70
Zonal Weighting Factors (proportion of
archipelagic 100 fathom contour) 0.447 0.124 0.429

Source: Moffitt et al. (2006)

An updated stock assessment and overfishing risk assessment was completed by PIFSC in 2008
(Brodziak et al. 2008). Conducting the stock assessment on bottomfish throughout the Hawaiian
archipelago has been consistent with the Council and NMFS decision to treat Hawaii bottomfish
as a single management unit (Amendment 3 to the Bottomfish FMP). Recent stock assessments
have allowed fishery scientists to decompose the results into the three sub-areas: the MHI and
the two NWHI limited entry zones. PIFSC scientists used information developed in the recently
completed bottomfish CPUE standardization workshop to produce updated total allowable catch
projections with associated risks of overfishing (Brodziak et al. 2008).

The assessment foundthat the Hawaiian Archipelagic bottomfish stocks are in better condition
than the previous stock assessment indicated and concluded that, at present, Hawaiian bottomfish
are currently not experiencing overfishing and are not overfished ; however the MHI remain
vulnerable to excessive fishing effort.
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More recently, PIFSC published a stock assessment update (Brodziak et al. 2009) which reached
the same conclusions regarding overfishing and which contained upwardly revised MSY
estimates (see Section 4.2.4).

Measures to Address Overfishing and Overfished Stocks

During the 1990’s, the best available scientific information indicated that onaga or 'ula'ula koa'e
(Etelis coruscans) and ehu or 'ula'ula (Etelis carbunculus) were subject to excessive fishing
pressure in the MHI. Evidence of these declining bottomfish stocks in the MHI spurred the State
of Hawaii to implement several management measures applicable to seven species of bottomfish
in State waters.They include gear restrictions, bag limits for non-commercial fishermen, and 20
areas closed to fishing and possession of bottomfish.

As described in Section 4.2.3, despite the State restrictions on bottomfish fishing, in June 2005
(70 FR 34452, June 14, 2005), NMFS determined that overfishing of the bottomfish complex
was occurring in the Hawaii Archipelago. NMFS noted that the overfishing was primarily
occurring in waters around the MHI, rather than the NWHI. In response to a notice from NMFS
that overfishing was occurring, the Council recommended and NMFS approved Amendment 14
to the Bottomfish FMP which implemented an annual total allowable catch limit (TAC) for
landings of Deep 7 species by the MHI commercial fishery, federal non-commercial permits and
reporting requirements, non-commercial bag limits and a closed season for fishing for Deep 7
species in the Main Hawaiian Islands. Amendment 14 also defined the Main Hawaiian Islands
bottomfish fishing year as September 1-August 31 and implemented a TAC of 178,000 Ibs for
the 2007-2008 fishing year.

After reviewing the 2008 updated stock assessment, the Council recommended and NMFS
approved a 2008-09 MHI commercial Deep 7 TAC of 241,0001bs, which is associated with an
approximate 40 percent risk of overfishing (FY 2009) in the MHI management subarea,
decreasing to a 25 percent risk for FY 2010. Given that the establishment of a TAC for Deep 7
bottomfish in the MHI management subarea is a precautionary measure to address overfishing in
the entire Hawaiian Archipelago, it should be recognized that the probability of overfishing
bottomfish in the Hawaiian Archipelago is essentially zero for all alternatives considered under
the most recent stock and risk assessments.

Seamount Groundfish Stocks

The Hancock Seamount, 1,400 miles northwest of Honolulu, is the only area where a seamount
fishery has been conducted. This fishery was developed by foreign fishing vessels in the 1960’s
until the stocks of alfonsin and armorhead collapsed. In 1986 the Bottomfish FMP enacted a
moratorium on this fishery to conserve pelagic armorhead (Psuedopentaceros wheeleri, formerly
Pentaceros richardsoni) which has been determined to be overfished. Successive stock status
estimates have indicated no recovery of the stocks. The moratorium is currently in effect until
August 31, 2010.
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Figure 21: Combination of Control Rules and Reference Points for Bottomfish and
Seamount Groundfish Stocks

54 Management Program for Crustacean Fisheries

54.1 Management Areas and Subareas
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The fishery management area for the Hawaiian Islands crustacean fisheries is divided into two
Permit Areas:

(1) Permit Area 1 is the EEZ around the Northwestern Hawaiian Islands.

(2) Permit Area 2 is the EEZ around the main Hawaiian Islands.

Permit Area 1 is divided into four subareas:

(1) Necker Island Lobster Grounds - waters bounded by straight lines connecting the following
coordinates in the order presented: 24° 00' N latitude, 165°00' W longitude; 24° 00' N latitude,
164°00' W longitude; 23°00' N latitude, 164°00" W longitude; and 23°00' N latitude, 165°00' W
longitude.

(2) Gardner Pinnacles Lobster Grounds - waters bounded by straight lines connecting the
following coordinates in the order presented: 25°20' N latitude, 168°20' W longitude; 25°20' N
latitude, 167°40' W longitude; 24°20' N latitude, 167°40' W longitude; and 24°20' N latitude,
168°20" W longitude.

(3) Maro Reef Lobster Grounds - waters bounded by straight lines connecting the following
coordinates in the order presented: 25°40' N latitude, 171°00' W longitude; 25°40' N latitude,
170°20' W longitude; 25°00" N latitude, 170°20" W longitude; and 25°00' N latitude, 171°00' W
longitude.

(4) General NWHI Lobster Grounds - all waters within Crustaceans Permit Area 1 except for the
Necker Island, Gardner Pinnacles, and Maro Reef Lobster Grounds.

Crustaceans Permit Area 1 VMS Subarea means an area within the EEZ off the NWHI 50 nm
from the center geographical positions of the islands and reefs in the NWHI as follows: Nihoa
Island 23°05' N latitude, 161°55' W longitude; Necker Island 23°35' N latitude, 164°40' W
longitude; French Frigate Shoals 23°45' N latitude, 166°15' W longitude; Gardner Pinnacles
25°00' N latitude, 168°00"' W longitude; Maro Reef 25°25' N latitude, 170°35' W longitude;
Laysan Island 25°45' N latitude, 171°45' W longitude; Lisianski Island 26°00' N latitude, 173°55'
W longitude; Pearl and Hermes Reef 27°50' N latitude, 175°50' W longitude; Midway Islands
28°14' N latitude, 177°22' W longitude; and Kure Island 28°25' N latitude, 178°20' W longitude.
The remainder of the VMS subarea is delimited by parallel lines tangent to and connecting the 50
nm areas around the following: from Nihoa Island to Necker Island; from French Frigate Shoals
to Gardner Pinnacles; from Gardner Pinnacles to Maro Reef; from Laysan Island to Lisianski
Island; and from Lisianski Island to Pearl and Hermes Reef.

5.4.2 Permit and Reporting Requirements

Each vessel used to fish for deepwater shrimp in Permit Areas 1 or 2 must have a permit issued
for that vessel.

Each vessel used to fish for lobster in Permit Area 1 must have a limited access permit issued for
such vessel and only one permit will be assigned to any vessel. The owner of any vessel used to
fish for lobster in Permit Area 2 or Permit Area 3 must have a permit issued for such a vessel. No
vessel owner will have permits for a single vessel to harvest lobsters in Permit Areas 1 and 2 at
the same time. A limited access permit is valid for fishing only in Permit Area 1.

150



To obtain a permit, an application must be submitted to the NMFS Pacific Islands Regional
Office. If the application for a limited access permit is submitted on behalf of a partnership or
corporation, the application must be accompanied by a supplementary information sheet obtained
from NMFS and contain the names and mailing addresses of all partners or shareholders and
their respective percentage of ownership in the partnership or corporation. A maximum of 15
limited access permits can be valid at any time.

Permits may be transferred or sold, but no one individual, partnership or corporation will be
allowed to hold a whole or partial interest in more than one permit, except that an owner who
qualifies initially for more than one permit may maintain those permits, but may not obtain
additional permits. Layering of partnerships or corporations shall not insulate a permit holder
from this requirement. If 50 percent or more of the ownership of a limited access permit is
passed to persons other than those listed on the permit application, NMFS must be notified of the
change in writing and provided copies of the appropriate documents confirming the changes
within 30 days. Upon the transfer or sale of a limited access permit, a new application must be
submitted by the new permit owner. The transferred permit is not valid until this process is
completed.

A limited access permit may, without limitation as to frequency, be transferred by the permit
holder to a replacement vessel owned by that person. The NMFS Regional Administrator may
issue limited access permits under this section when fewer than 15 vessel owners hold active
permits. When the Regional Administrator has determined that limited access permits may be
issued to new persons, a notice shall be placed in the Federal Register, and other means will be
used to notify prospective applicants of the opportunity to obtain permits under the limited
access management program. A period of 90 days will be provided after publication of the
Federal Register notice for submission of new applications for a limited access permit. First
priority to receive limited access permits goes to owners of vessels that were used to land lobster
from Permit Area 1 during the period 1983 through 1990, and who were excluded from the
fishery by implementation of the limited access system. If there are insufficient permits for all
such applicants, the new permits shall be issued by the NMFS Regional Administrator through a
lottery. Second priority to receive limited access permits goes to owners with the most points,
based upon a point system. If two or more owners have the same number of points and there are
insufficient permits for all such owners, the NMFS Regional Administrator shall issue the
permits through a lottery.

Under the point system, limited access permits will be issued, in descending order, beginning
with owners who have the most points and proceeding to owners who have the least points,
based on the following: three points shall be assigned for each calendar year after August 8,
1985, that the applicant was the operator of a vessel that was used to land lobster from Permit
Area 1; two points shall be assigned for each calendar year or partial year after August 8, 1985,
that the applicant was the owner, operator, or crew member of a vessel engaged in either
commercial fishing in Permit Area 2 for lobster, or fishing in Permit Area 1 for fish other than
lobster with an intention to sell all or part of the catch; and one point shall be assigned for each
calendar year or partial year after August 8, 1985, that the applicant was the owner, operator, or
crew member of a vessel engaged in any other commercial fishing in the EEZ surrounding
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Hawaii. In addition, the holder of a new limited access permit must own at least a 50-percent
share in the vessel that the permit would cover.

The operator of any fishing vessel must maintain on board the vessel an accurate and complete
record of catch, effort, and other data on report forms provided by the NMFS Regional
Administrator. All information specified on the forms must be recorded on the forms within 24
hours after the completion of each fishing day. The original logbook form for each day of the
fishing trip must be submitted to the Regional Administrator within 72 hours of each landing of
crustacean management unit species. Each form must be signed and dated by the fishing vessel
operator. Fishery participants have the option of using NMFS approved electronic logbooks in
lieu of paper logbooks.

The operator of any fishing vessel must submit to the Regional Administrator, within 72 hours of
offloading of crustacean management unit species, an accurate and complete sales report on a
form provided by the Regional Administrator. The form must be signed and dated by the fishing
vessel operator.

The operator of any fishing vessel must attach packing or weigh-out slips provided to the
operator by the first-level buyer(s), unless the packing or weigh-out slips have not been provided
in time by the buyer(s). Upon request, any first-level buyer must immediately allow an
authorized officer and any employee of NMFS designated by the Regional Administrator, to
access, inspect, and copy all records relating to the harvest, sale, or transfer of crustacean
management unit species taken by vessels that have permits. The information must include, but
is not limited to the name of the vessel involved in each transaction and the owner or operator of
the vessel; the amount, number and size of each management unit species involved in each
transaction; and prices paid by the buyer and proceeds to the seller in each transaction.

54.3 Prohibitions

In Permit Area 1, it is unlawful for any person to:

(1) Fish for, take, or retain lobsters without a limited access permit; by methods other than
lobster traps or by hand for lobsters; from closed areas for lobsters; during a closed season; after
the closure date, and until the fishery opens again in the following calendar year; or in a lobster
grounds after closure of that grounds.

(2) Fail to report before landing or offloading.

(3) Fail to comply with any protective measures.

(4) Leave a trap unattended in the Management Area.

(5) Maintain on board the vessel or in the water more than 1,200 traps per fishing vessel, of
which no more than 1,100 can be assembled traps.

(6) Land lobsters taken in Permit Area 1 after the closure date until the fishery opens again the
following year.

(7) Refuse to make available any required records to an authorized officer and employee of
NMEFS designated by the Regional Administrator for inspection and copying.

(8) Possess on a fishing vessel that has a limited access permit any lobster trap in Crustaceans
Permit Area 1 when fishing for lobster is prohibited.
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(9) Possess on a fishing vessel that has a limited access permit any lobster trap in Crustaceans
Permit Area 1 VMS Subarea when fishing for lobsters is prohibited.

(10) Interfere with, tamper with, alter, damage, disable or impede the operation of a VMS unit or
to attempt any of the same while engaged in the Permit Area 1 fishery or to move or remove a
VMS unit while engaged in the Permit Area 1 fishery without first notifying the NMFS Regional
Administrator.

(11) Make a false statement, oral or written, to the NMFS Regional Administrator or an
authorized officer, regarding the certification, use, operation, or maintenance of a VMS unit used
in the fishery.

(12) Fail to allow an authorized officer to inspect and certify a VMS unit used in the fishery.
(13) Possess, on a fishing vessel that has a limited access permit, any lobster trap in a lobster
grounds that is closed, unless the vessel has an operational VMS unit, certified by NMFS, on
board.

In Permit Area 2, it is unlawful for any person to:

(1) Fish for, take, or retain lobsters by methods other than lobster traps or by hand; or during a
closed season.

(2) Retain or possess on a fishing vessel any lobster taken in Permit Area 2 that is less than the
minimum size.

(3) Possess on a fishing vessel any lobster or lobster part taken in Permit Area 2 in a condition
where the lobster is not whole and undamaged.

(4) Retain or possess on a fishing vessel, or remove the eggs from, any egg-bearing lobster.

(5) Possess on a fishing vessel that has a permit for Permit Area 2 any lobster trap in Permit Area
2 when fishing for lobster in the main Hawaiian Islands is prohibited during the months of May,
June, July and August.

In any Permit Area, it is unlawful for any person to:

(1) Fish for, take, or retain deepwater shrimp without a permit.

(2) Falsify or fail to make, keep, maintain, or submit Federal reports and records of harvests of
deepwater shrimp.

544 Notifications

Vessel operators must report not less than 24 hours, but not more than 36 hours, before landing,
the port, the approximate date and the approximate time at which spiny and slipper lobsters will
be landed. They must also report not less than six hours, and not more than twelve hours, before
offloading, the location and time that offloading spiny and slipper lobsters will begin. The
Regional Administrator will notify permit holders of any change in the reporting method and
schedule required at least 30 days prior to the opening of the fishing season.

545 Size Restrictions

In Permit Area 2 only spiny lobsters with a carapace length of 8.26 cm or greater may be
retained and any lobster with a punctured or mutilated body, or a separated carapace and tail,
may not be retained. In addition, a female lobster of any size may not be retained if it is carrying
eggs externally and eggs may not be removed from female lobsters.
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5.4.6 Closed Seasons

Lobster fishing is prohibited in Permit Area 1 during the months of January through June,
inclusive. In Permit Area 2 lobster fishing is prohibited during the months of May, June, July,
and August.

54.7 Closed Areas

All lobster fishing is prohibited within 20 nm of Laysan Island, and within the EEZ landward of
the 10-fathom curve as depicted on National Ocean Survey Charts, Numbers 19022, 19019, and
19016.

54.8 Gear ldentification and Restrictions

In Permit Area 1, the vessel's official number must be marked legibly on all traps and floats
maintained on board the vessel or in the water by that vessel. In Permit Area 1 lobsters may be
taken only with lobster traps or by hand. Lobsters may not be taken by means of poisons, drugs,
other chemicals, spears, nets, hooks, or explosives. The smallest opening of an entry way of any
lobster trap may not allow any sphere or cylinder greater than 6.5 inches (16.5 cm) in diameter to
pass from outside the trap to inside the trap. Each lobster trap must have a minimum of two
escape vent panels that meet the following requirements: panels must have at least four
unobstructed circular holes no smaller than 67 mm in diameter, with centers at least 82 mm
apart; the lowest part of any opening in an escape vent panel must not be more than 85 mm
above the floor of the trap; and panels must be placed opposite one another in each trap. A vessel
fishing for or in possession of lobster in any permit area may not have on board the vessel any
trap that does not meet these requirements.

A maximum of 1,200 traps per vessel may be maintained on board or in the water, provided that
no more than 1,100 assembled traps are maintained on board or in the water. If more than 1,100
traps are maintained, the unassembled traps may be carried as spares only, in order to replace
assembled traps that may be lost or become unusable. Traps shall not be left unattended in any
permit area, except in the event of an emergency, in which case the vessel operator must notify
the NMFS Law Enforcement Office of the emergency that necessitated leaving the traps on the
grounds, and the location and number of the traps, within 24 hours after the vessel reaches port.

A vessel whose owner has a limited access permit and has an operating VMS unit certified by
the NMFS may enter Crustaceans Permit Area 1 with lobster traps on board on or after June 25,
but must remain outside the Crustaceans Permit Area 1 VMS Subarea until the NWHI lobster
season opens on July 1. A vessel whose owner has a limited access permit and has on board an
operational VMS unit certified by NMFS may transit Crustaceans Permit Area 1, including
Crustaceans Permit Area 1 VMS Subarea, with lobster traps on board for the purpose of moving
to another lobster grounds or returning to port following the closure date, providing the vessel
does not stop or fish and is making steady progress to another lobster grounds or back to port as
determined by NMFS. The operator of a permitted vessel must notify the NMFS Regional
Administrator or an authorized officer no later than June 15 of each year if the vessel will use a
VMS unit in the fishery and allow for inspection and certification of the unit.
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In Permit Area 2 lobsters may be taken only with lobster traps or by hand. Lobsters may not be
taken by means of poisons, drugs, other chemicals, spears, nets, hooks, or explosives.

54.9 Harvest Limitation Program

Harvest guidelines for the Necker Island Lobster Grounds, Gardner Pinnacles Lobster Grounds,
Maro Reef Lobster Grounds, and General NWHI Lobster Grounds for Permit Area 1 will be set
annually for the calendar year and shall apply to the total catch of spiny and slipper lobsters and
be expressed in terms of numbers of lobsters. The NMFS Regional Administrator shall use
information from daily lobster catch reports and lobster sales reports from previous years, and
may use information from research sampling and other sources to establish the annual harvest
guideline in accordance with the FMP after consultation with the Council. NMFS shall publish a
document indicating the annual harvest guideline in the Federal Register by February 28 of each
year and shall use other means to notify permit holders of the harvest guideline for the year. The
Regional Administrator shall determine, on the basis of the information reported to NMFS by the
operator of a vessel fishing, when the harvest guideline for each lobster ground will be reached.
Notice of the date when the harvest guideline for a lobster ground is expected to be reached and
specification of the closure date will be provided to each permit holder and/or operator of each
permitted vessel at least 24 hours in advance of the closure. After a closure, the harvest of lobster
in that lobster ground is prohibited, and the possession of lobster traps on board the vessel in that
lobster ground is prohibited by any permitted vessel that is not operating a VMS unit certified by
NMEFS. The operator of each vessel fishing during the open season shall report lobster catch (by
species) and effort (number of trap hauls) data while at sea to NMFS in Honolulu. As described
above, the designation of the NWHI monument included a requirement that the area’s annual
harvest guideline be set at zero until 2011, at which time commercial fishing will be prohibited
in the monument.

5.4.10 Monk Seal Protective Measures

Upon receipt of a report of a monk seal mortality that appears to be related to the lobster fishery,
the NMFS Regional Administrator will notify all interested parties of the facts known about the
incident. The Regional Administrator will also notify them that an investigation is in progress,
and that, if the investigation reveals a threat of harm to the monk seal population, protective
measures may be implemented. The Regional Administrator will investigate the incident
reported and will attempt to verify that the incident occurred; determine the extent of the harm to
the monk seal population; determine the probability of a similar incident recurring; determine
details of the incident such as the number of animals involved, the cause of the mortality, the age
and sex of the dead animal(s), the relationship of the incident to the reproductive cycle, for
example, breeding season (March-September), non-breeding season (October- February), the
population estimates or counts of animals at the island where the incident occurred, and any
other relevant information; discover and evaluate any extenuating circumstances; and evaluate
any other relevant factors. The Regional Administrator will make the results of the investigation
available to the interested parties and request their advice and comments. The Regional
Administrator will review and evaluate the results of the investigation and any comments
received from interested parties. If there is substantial evidence that the death of the monk seal
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was related to the lobster fishery, the Regional Administrator will advise the interested parties of
his or her conclusion and the facts upon which it is based and request from the interested parties
their advice on the necessity of protective measures and suggestions for appropriate protective
measures. Protective measures may include, but are not limited to, changes in trap design,
changes in gear, closures of specific areas, or closures for specific periods of time.

If the Regional Administrator decides that protective measures are necessary and appropriate, the
Regional Administrator will prepare a document that describes the incident, the protective
measures proposed, and the reasons for the protective measures; provide it to the interested
parties; and request their comments. The Regional Administrator will then recommend the
protective measures to the Assistant Administrator and provide notice of this recommendation to
the Chairman of the Council and the Director of the Division of Aquatic Resources, Department
of Land and Natural Resources, State of Hawaii. If the Assistant Administrator concurs with the
Regional Administrator’s recommendation, NMFS will publish a notice in the Federal Register
that includes a description of the incident that triggered the procedure described in this section,
the protective measures to be taken, and the reasons for the protective measures. If, at any point
in the process, the Regional Administrator or Assistant Administrator decides that no further
action is required, the interested parties will be notified of this decision. The protective measures
will take effect 10 days after the date of publication in the Federal Register.

If, at any time during the above process, the Regional Administrator determines that an
emergency exists involving monk seal mortality related to the lobster fishery and that measures
are needed immediately to protect the monk seal population, the Regional Administrator will
notify the interested parties of this determination and request their immediate advice and
comments and forward a recommendation for emergency action and any advice and comments
received from interested parties to the Assistant Administrator. If the Assistant Administrator
agrees with the recommendation for emergency action, the Regional Administrator will
determine the appropriate emergency protective measures. NMFS will publish the emergency
protective measures in the Federal Register and the Regional Administrator will notify the
interested parties of the emergency protective measures. Emergency protective measures are
effective for 10 days from the day following the day the first permit holder is notified of the
protective measures. Emergency protective measures may be extended for an additional 10 days,
if necessary.

5.4.11 At-sea Observer Coverage

All NWHI fishing vessels must carry an observer when requested to do so by the NMFS
Regional Administrator. In addition, any fishing vessel (commercial or non-commercial)
operating in the territorial seas or EEZ of the U.S. in a fishery identified through NMFS’ annual
determination process must carry an observer when directed to do so.

5.4.12 Framework Procedures

New management measures may be added through rulemaking if new information demonstrates
that there are biological, social, or economic concerns in Permit Areas 1 or 2. By June 30 of each
year, the Council-appointed Crustaceans Plan Team will prepare an annual report on the fisheries
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in the management area. The report shall contain, among other things, recommendations for
Council action and an assessment of the urgency and effects of such action(s).

Established measures are management measures that, at some time, have been included in
regulations implementing the FMP, and for which the impacts have been evaluated in
Council/NMFS documents in the context of current conditions. Following the framework
procedures of Amendment 9 to the FMP, the Council may recommend to the NMFS Regional
Administrator that established measures be modified, removed, or re-instituted. Such
recommendation shall include supporting rationale and analysis, and shall be made after advance
public notice, public discussion, and consideration of public comment. NMFS may implement
the Council’s recommendation by rulemaking if approved by the Regional Administrator.

New measures are management measures that have not been included in regulations
implementing the FMP, or for which the impacts have not been evaluated in Council/NMFS
documents in the context of current conditions. Following the framework procedures of
Amendment 9 to the FMP, the Council will publicize, including by a Federal Register document,
and solicit public comment on, any proposed new management measure. After a Council
meeting at which the measure is discussed, the Council will consider recommendations and
prepare a Federal Register document summarizing the Council’s deliberations, rationale, and
analysis for the preferred action, and the time and place for any subsequent Council meeting(s) to
consider the new measure. At subsequent public meeting(s), the Council will consider public
comments and other information received to make a recommendation to the Regional
Administrator about any new measure. NMFS may implement the Council’s recommendation by
rulemaking if approved by the Regional Administrator.

5.4.13 Bycatch Measures

Bycatch of non-targeted species account for a small percentage of the total catch in the NWHI
lobster fishery. This is due to the requirement that all lobster traps fished in the NWHI are
required to be equipped with escape vents. In addition, to prevent the entrapment of juvenile
monk seals, the smallest opening of an entry way ma not allow any sphere or cylinder greater
than 6.5 inches in diameter to pass from outside the trap to inside the trap. Section 5.5.10
describes measures which would be taken if the lobster fishery interacted in any way with a
Hawaiian monk seal. Bycatch in the MHI is also likely to be low as the most common harvest
method for MHI lobsters is hand harvest, however details on gear types and bycatch are not
available. No specific measures are currently needed to reduce interactions with the other
protected species groups based on the absence of interactions.

5.4.14 Application of National Standard 1

MSY Control Rule

The MSY control rule is used as the MFMT. The specifications for MFMT, MSST, and By, A are
specified as indicated in Table 23. The MFMT is more conservative than the default
recommendation in Restrepo et al. (1998), as the inflection point would be at a higher level of B
(Busy rather than some level less than Bysy). The MSST specification is based on the default
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recommendation of Restrepo et al. (1998) and is dependent on the natural mortality rate (M). The
value of M to be used to determine the MSST is not specified in this document. The latest
estimate, published annually in the SAFE report, is used, and the value is occasionally re-
estimated using the best available information.

Table 23: Overfishing Threshold Specifications: NWHI Lobster Stocks

MFEMT MSST Briac
FusvB
F B = f B S BMSY
( ) Busy or ¢ Busy Busy

F(B) = Fusy for B > Busy

where ¢ = max (1-M, 0.5)

Target Control Rule and Reference Points

While there is an established OY, it is quantified or in the form of a target control rule for lobster
stocks of the Hawaii Archipelago.

Rebuilding Control Rule and Reference Points

A rebuilding control rule is specified for the NWHI lobster stocks such that for levels of B where
the rebuilding control rule is applicable (i.e., between 0 and the rebuilding target, Bysy), as
specified in Table 24.

Table 24: Rebuilding Control Rule Specifications: NWHI Lobster Stocks

I:REBUILDING

F(B) =0 for B < ¢ Busy
7 FusvB

MSY

F(B) = for ¢ Busy < B < Busy

where ¢ = max (1-M, 0.5)
and r is the value such that fishing at » F,;5y would result in a 10% chance of SPR falling to 0.20

Stock Status Determination Process

Stock status determinations involve three procedural steps. First, the appropriate MSY, target or
rebuilding reference points are specified. However, because environmental changes may affect
the productive capacity of the stocks, it may be necessary to occasionally modify the
specifications of some of the reference points or control rules. Modifications may also be
desirable when better assessment methods become available, when fishery objectives are
modified (e.g., OY), or better biological, socio-economic, or ecological data become available.
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Second, the values of the reference points are estimated and third, the status of the stock is
determined by estimating the current or recent values of fishing mortality and stock biomass or
their proxies and comparing them with their respective reference points.

The second step (including estimation of M, on which the values of the overfishing thresholds
would be dependent) and third step will be undertaken by NMFS and the latest results published
annually in the Stock Assessment and Fishery Evaluation (SAFE) report. In practice, the second
and third steps may be done simultaneously—in other words, the reference point values could be
re-estimated as often as the stocks’ status. No particular stock assessment period or schedule is
specified, but in practice the assessments are likely be conducted annually in coordination with
the preparation of the annual SAFE report.

The best information available is used to estimate the values of the reference points and to
determine the status of stocks in relation to the status determination criteria. The determinations
are based on the latest available stock and fishery assessments. Information used in the
assessments includes logbook data, vessel observer data, and the findings of fishery-independent
surveys when they are conducted.

Measures to Address Overfishing and Overfished Stocks

At present, no crustacean stocks in Hawaii have been determined to be overfished or that
overfishing is occurring. If in the future it is determined that overfishing is occurring, a stock is
overfished, or either of those two conditions is being approached, the Council will establish
additional management measures using the FEP amendment process or the framework
adjustment process. One important potential measure that would be considered is adjustments to
the harvest rate. Other potential measures that would be considered include additional area
closures and adjustments to the NWHI seasonal closure.

The combination of control rules and reference points is illustrated in Figure 22. Note that the
positions of the MSST and Foy are illustrative only; their values would depend on the best
estimates of M and r at any given time. As noted in Section 4.3.3, the NWHI lobster fishery has
been closed since 2000 due to uncertainty regarding NMFS’ population models, as well as the
impostion of the NWHI Marine National Monument which stipulates that any commercial
lobster fishing permit shall be subject to a zero annual harvest limit.
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Figure 22: Combination of Control Rules and Reference Points for NWHI Lobster Stocks
55  Management Program for Precious Corals Fisheries

5.5.1 Permit and Reporting Requirements

Any vessel of the United States fishing for, taking or retaining precious corals in any precious
corals permit area must have a permit. Each permit will be valid for fishing only in the permit
area. No more than one permit will be valid for any one person at any one time. The holder of a
valid permit to fish one permit area may obtain a permit to fish another permit area only upon
surrendering to the NMFS Regional Administrator any current permit for the precious corals
fishery.

The operator of any fishing vessel must maintain on board the vessel an accurate and complete
record of catch, effort, and other data on report forms provided by the NMFS Regional
Administrator. All information specified on the forms must be recorded on the forms within 24
hours after the completion of each fishing day. The original logbook form for each day of the
fishing trip must be submitted to the Regional Administrator within 72 hours of each landing of
precious corals management unit species. Each form must be signed and dated by the fishing
vessel operator. Fishery participants have the option of using NMFS approved electronic
logbooks in lieu of paper logbooks.

55.2 Seasons and Quotas

The fishing year for precious corals begins on July 1 and ends on June 30 the following year,
except at the Makapuu and Au‘au Channel Beds, which have a two-year fishing period that
begins July 1 and ends June 30, two years later. Precious coral permit areas are the areas
encompassing the precious coral beds in a management area. Each bed is designated by a permit
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area code and assigned to one of the following four categories: Established, Conditional,
Exploratory or Refugium.

The Makapu‘u and Au‘au Channel Beds are the only two precious coral “Established Beds™ in
the Hawaii Archipelago.

(1) Makapu‘u (Oahu), Permit Area E-B-1, includes the area within a radius of 2.0 nm of a
point at 21° 18.0' N. lat., 157° 32.5' W. long.

(i1) Au‘au Channel (Maui), Permit Area E-B-2, includes the area west and south of a
point at 21° 10" N. lat., 156° 40' W. long., and east of a point at 21° N. lat., 157° W. long., and
west and north of a point at 20° 45' N. lat., 156° 40' W. long.

A conditional bed will be closed to all nonselective coral harvesting after the quota for one
species has been taken. The quotas for exploratory areas will be held in reserve for harvest by
vessels of the U.S. by determining at the beginning of each fishing year that the reserve for each
of the three exploratory areas will equal the quota minus the estimated domestic annual harvest
for that year. As soon as practicable after December 31, each year, the Regional Administrator
will determine the amount harvested by vessels of the U.S. between July 1 and December 31 of
that year. NMFS will release to TALFF an amount of precious coral for each exploratory area
equal to the quota minus the two times amount harvested by vessels of the U.S. in that July 1 to
December 31 period. Finally, NMFS will publish in the Federal Register a notification of the
Regional Administrator’s determination and a summary of the information of which it is based a
soon as practicable after the determination is made.

Quotas are determined limiting the amount of precious corals that may be taken in any precious
corals permit area during the fishing year. Only live coral is counted toward the quota. Live coral
means any precious coral that has live coral polyps or tissue. The quota limiting the amount of
precious corals that may be taken in any exploratory bed during the fishing year is 1,000 kg per
area, all species combined (except black corals). No fishing for coral is authorized in refugia and
there is a five-year moratorium on the harvest of gold coral in any precious coral permit area in
effect through June 30, 2013 to allow further studies of the growth rate of this species.

55.3 Closures

If the NMFS Regional Administrator determines that the harvest quota for any coral bed will be
reached prior to the end of the fishing year, or the end of the 2-year fishing period at Makapuu
Bed or Au‘au Channel Bed, NMFS will issue a Federal Register notice closing the bed and the
public will be informed through appropriate news media. Any such field order must indicate the
reason for the closure, delineate the bed being closed, and identify the effective date of the
closure. A closure is also effective for a permit holder upon the permit holder’s actual harvest of
the applicable quota.

554 Size Restrictions

The height of a live coral specimen shall be determined by a straight line measurement taken
from its base to its most distal extremity. The stem diameter of a living coral specimen shall be
determined by measuring the greatest diameter of the stem at a point no less than one inch (2.54

161



cm) from the top surface of the living holdfast. Live pink coral harvested from any precious
corals permit area must have attained a minimum height of 10 inches (25.4 cm). Live black coral
harvested from any precious corals permit area must have attained either a minimum stem
diameter of 1 inch (2.54 cm), or a minimum height of 48 inches (122 cm).

555 Area Restrictions

Fishing for coral on the WestPac Bed is not allowed. The specific area closed to fishing is all
waters within a 2-nm radius of the midpoint of 23°18.0" N latitude, 162°35.0' W longitude.

5.5.6 Gear Restrictions

Only selective gear may be used to harvest coral from any precious corals permit area. Selective
gear means any gear used for harvesting corals that can discriminate or differentiate between
type, size, quality, or characteristics of living or dead corals.

55.7 Framework Procedures

Established management measures may be revised and new management measures may be
established and/or revised through rulemaking if new information demonstrates that there are
biological, social, or economic concerns in a precious corals permit area. By June 30 of each
year, the Council-appointed Precious Corals Plan Team will prepare an annual report on the
fishery in the management area. The report will contain, among other things, recommendations
for Council action and an assessment of the urgency and effects of such action(s).

Established measures are management measures that, at some time, have been included in
regulations implementing the FMP, and for which the impacts have been evaluated in
Council/NMFS documents in the context of current conditions. According to the framework
procedures of Amendment 3 to the FMP, the Council may recommend to the Regional
Administrator that established measures be modified, removed, or re-instituted. Such
recommendation will include supporting rationale and analysis and will be made after advance
public notice, public discussion, and consideration of public comment. NMFS may implement
the Council’s recommendation by rulemaking if approved by the Regional Administrator.

New measures are management measures that have not been included in regulations
implementing the FMP, or for which the impacts have not been evaluated in Council/NMFS
documents in the context of current conditions. Following the framework procedures of
Amendment 3 to the FMP, the Council will publicize, including by a Federal Register document,
and solicit public comment on, any proposed new management measure. After a Council
meeting at which the measure is discussed, the Council will consider recommendations and
prepare a Federal Register document summarizing the Council’s deliberations, rationale, and
analysis for the preferred action and the time and place for any subsequent Council meeting(s) to
consider the new measure. At a subsequent public meeting, the Council will consider public
comments and other information received before making a recommendation to the Regional
Administrator about any new measure. If approved by the Regional Administrator, NMFS may
implement the Council’s recommendation by rulemaking.
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55.8 Bycatch Measures

A variety of invertebrates and fish are known to utilize the same habitat as precious corals. Such
organisms include onaga (Etelis coruscans), kahala (Seriola dumerallii), and the shrimp
(Heterocarpus ensifer), however, there is no evidence that these species or others significantly
depend on precious coral beds for shelter or food. Given the highly selective nature of this
fishery, and the absence of reported or expected protected species interactions, no specific
measures to reduce protected species interactions are considered necessary at this time. In
addition any vessel (commercial or non-commercial) operating in the territorial seas or EEZ of
the U.S. in a fishery identified through NMFS’ annual determination process must carry an
observer when directed to do so.

5.5.9 Application of National Standard 1

MSY Control Rule

Pink, gold and bamboo corals occur in all six known beds, although only the “Established”
Makapuu Bed has been quantitatively surveyed. While it is believed that harvestable quantities
of precious corals may exist in other areas of the Western Pacific Region, no information exists
on their distribution, abundance or status.

The definition of overfished for all species of precious corals is when the total spawning biomass
is less than or equal to 20 percent of its unfished condition (SPR<20 percent), based on cohort
analysis of the pink coral, Corallium secundum. This definition takes into account the mean
survivorship, yield, age at maturity, reproductive potential and MSY of the coral populations. It
also protects 20 percent of the spawning stock biomass. For beds other than the “Established”
Makapuu bed more information is needed before the overfishing definition can be applied.

If recruitment is constant or independent of stock size, then MSY can be determined from
controlling the fishing mortality rate (F) to maximize the yield per recruit (MYPR), i.e., MSY =
MYPR(g/recruit) x R(recruits/yr)). MYPR is a function of area of the bed, average colony
density and natural mortality. If a stock-recruitment relationship exists, recruitment is reduced as
a function of reduced stock size, and MSY will also be reduced. The assumption of constant
recruitment appears to be reasonable based on the robust recovery and verification of annual
growth rings from a recent resurvey (Grigg 1977).

Alternatively, the Gulland (1969) method to estimate MSY is especially useful for gold and
bamboo coral, where information on population dynamics is lacking. MSY is 40 percent of the
natural mortality rate times virgin stock biomass (estimated from the product of area of the bed,
average colony density and weighted average weight of a virgin colony; MSY = 0.4 x M x B).
The mortality rate for pink coral (M=0.066) is used as a proxy for other species. Values for
species with sufficient information to estimate MSY are summarized in Table 25 below. The
estimation of these values is described in Section 4.4.4.
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Table 25: Estimates of MSY of Precious Corals in the Makapuu Bed

Species (common name) | MSY (kg/yr) MSY (rounded) Method of calculation
Corallium secundum 1,185 1,000 Beverton and Holt

(pink) Cohort production model
Corallium secundum 1,148 1,000 Gulland model

(pink)

Gerardia spp. (gold) 313 300 Gulland model

Lepidisis olapa (bamboo ) 285 250 Gulland model

Harvest quotas for Hawaii’s four Conditional Beds have been extrapolated (see Table 26), based
on bed size as compared to that of the Makapuu Bed. As discussed in Section 4.4.5, the harvest
quotas represent OY values and are based on extrapolations from the rounded down MSY values
for the Makapuu Bed.

MSY has also been estimated to correspond to a 30 percent SPR level to maintain 30 percent of
the spawning stock biomass. The Council currently manages at the MSY level. From the mid-
1960s to late 1970s, annual landings from the Makapuu bed averaged 685 kg (below the MSY of
1,000 kg). No known harvesting of precious corals has occurred in the U.S. EEZ for the past 20
years. The 1997 resurvey found that pink coral in the Makapuu bed has recovered to 74-90
percent of its pristine biomass, while recruitment of gold coral is low.

Table 26: Precious Coral Harvest Quotas

Type of coral bed

Name of coral bed

Harvest quota in kilograms

Number of
years

Established Beds

Auau Channel

Black: 5,000

Makapuu

Pink: 2,000
Gold: 0 (zero)
Bamboo: 500

Conditional Beds

180 Fathom Bank

Pink: 222
Gold: 67
Bamboo: 56

Brooks Bank

Pink: 17
Gold: 133
Bamboo: 111

Kaena Point

Pink: 67
Gold: 20
Bamboo: 17

Keahole Point

Pink: 67
Gold: 20
Bamboo: 17
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Refugia Westpac All: 0 (zero) --

Exploratory Areas | Hawaii, American 1,000 per area (all species 1
Samoa, Guam, CNMI, | combined except black corals)
U.S. Pacific Remote
Island Areas

Notes:

1. The final rule implementing the FMP lists the harvest quota for pink coral at Brooks Bank as 17 kg.
This is a typographical error; the correct harvest quota is 444 kg.

2. No fishing for coral is authorized in refugia.

3. A moratorium on gold coral harvesting is in effect through June 30, 2013.

Measures to Address Overfishing and Overfished Stocks

At present no stocks of precious corals have been determined to be overfished or that overfishing
is occurring. The provisions of the Precious Corals FMP, including minimum sizes and harvest
quotas are sufficient to prevent overfishing and these measures are carried over into this FEP.
Precious coral beds are classified as Established (with fairly accurate estimated harvest levels),
Conditional (with extrapolated MSY estimates) and Refugia (reproductive reserves or baseline
areas). Exploratory Areas are all other EEZ waters and are available for harvesting with an
Exploratory Permit, subject to the above quotas.

5.6 Management Program for Coral Reef Ecosystem Fisheries

5.6.1 Permit and Reporting Requirements

Special permits are required for any directed fisheries on potentially harvested coral reef taxa
(PHCRT) or to fish for any CRE MUS with any gear not normally permitted. Those issued a
Federal permit to fish for non-CRE MUS but who incidentally catch CRE MUS are exempt from
the CRE permit requirement. Those fishing for currently harvested coral reef taxa (CHCRT)
outside of an MPA and do not retain any incidentally-caught PHCRT, or any person collecting
marine organisms for scientific research are also exempt from the CRE permit requirement.
Permits are only valid for fishing in the fishery management subarea specified on the permit.

The harvest of live rock and living corals is prohibited throughout the federally managed U.S.
EEZ waters of the region; however, under special permits with conditions specified by NMFS
following consultation with the Council, indigenous people could be allowed to harvest live rock
or coral for traditional uses, and aquaculture operations could be permitted to harvest seed stock.
A Federal reporting system for all fishing under special permits is in place. Fishery participants
have the option of using NMFS approved electronic logbooks in lieu of paper logbooks.
Resource monitoring systems administered by state, territorial, and commonwealth agencies
continue to collect fishery data on the existing coral reef fisheries that do not require special
permuts.
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5.6.2 Notification

Any special permit holder must contact the appropriate NMFS enforcement agent in Hawaii at
least 24 hours before landing any CRE MUS harvested under a special permit, and report the
port and the approximate date and time at which the catch will be landed.

5.6.3 Gear Restrictions

Allowable gear types include: (1) Hand harvest; (2) spear; (3) slurp gun; (4) hand/dip net; (5)
hoop net for Kona crab; (6) throw net; (7) barrier net; (8) surround/purse net that is attended at
all times; (9) hook-and-line (powered and unpowered handlines, rod and reel, and trolling); (10)
crab and fish traps with vessel ID number affixed; and (11) remote operating
vehicles/submersibles. New fishing gears that are not included in the allowable gear list may be
allowed under the special permit provision. CRE MUS may not be taken by means of poisons,
explosives, or intoxicating substances. Possession and use of these materials is prohibited.

All fish and crab trap gear used by permit holders must be identified with the vessel number.
Unmarked traps and unattended surround nets or bait seine nets found deployed in the CRE
regulatory area will be considered unclaimed property and may be disposed of by NMFS or other
authorized officers.

5.6.4 Framework Procedures

A framework process, providing for an administratively simplified procedure to facilitate
adjustments to management measures previously analyzed in the CRE FMP, is an important
component of the FEP. These framework measures include designating “no-anchoring” zones
and establishing mooring buoys, requiring vessel monitoring systems on board fishing vessels,
designating areas for the sole use of indigenous peoples, and moving species from the PHCRT to
the CHCRT list when sufficient data has been collected. A general fishing permit program could
also be established for all U.S. EEZ coral reef ecosystem fisheries under the framework process.

The framework process can be used for either established or new measures. Established
measures are management measures that, at some time, have been included in regulations
implementing the FMP or FEP, and for which the impacts have been evaluated in
Council/NMFS documents in the context of current conditions. Under these conditions, the
Council may recommend to the NMFS Regional Administrator that established measures be
modified, removed, or re-instituted. Such recommendation shall include supporting rationale and
analysis, and shall be made after advance public notice, public discussion, and consideration of
public comment. NMFS may implement the Council’s recommendation by rulemaking if
approved by the Regional Administrator.

New measures are management measures that have not been included in regulations

implementing the FMP or FEP, or for which the impacts have not been evaluated in
Council/NMFS documents in the context of current conditions. The Council will publicize,

166



including by a Federal Register document, and solicit public comment on, any proposed new
management measure. After a Council meeting at which the measure is discussed, the Council
will consider recommendations and prepare a Federal Register document summarizing the
Council’s deliberations, rationale, and analysis for the preferred action, and the time and place
for any subsequent Council meeting(s) to consider the new measure. At subsequent public
meeting(s), the Council will consider public comments and other information received to make a
recommendation to the Regional Administrator about any new measure. NMFS may implement
the Council’s recommendation by rulemaking if approved by the Regional Administrator.

5.6.5 Bycatch Measures

Almost all coral reef fishes caught in Hawaii are considered food fishes and are kept, regardless
or size or species. There is no specific information available on bycatch from coral reef fisheries,
particularly inshore fisheries. However implementation of Federal prohibitions on the use of
non-selective fishing methods including bottom trawls, bottom gillnets, explosive and poisons
are intended to reduce or avoid bycatch in this fishery in EEZ waters. These restrictions further
reduce the potential for bycatch in this fishery. In addition any fishing vessel (commercial or
non-commercial) operating in the territorial seas or EEZ of the U.S. in a fishery identified
through NMFS’ annual determination process must carry an observer when directed to do so.

5.6.6 Other Measures

There are other non-regulatory measures consistent with plan objectives that are being
undertaken by the Council outside of the regulatory regime. These include a process and criteria
for EFH consultations; formal plan team coordination to identify and to address coral reef
ecosystem impacts from existing fisheries; a system to facilitate consistent state and territorial
level management; and research and education efforts.

5.6.7  Application of National Standard 1

MSY Control Rule

Available biological and fishery data are limited for most coral reef ecosystem management unit
species in the Hawaii Archipelago. There is scant information on the life histories, ecosystem
dynamics, fishery impact, community structure changes, yield potential, and management
reference points for many coral reef ecosystem species. Additionally, total fishing effort cannot
be adequately partitioned between the various management unit species (MUS) for any fishery or
area. Biomass, maximum sustainable yield, and fishing mortality estimates are not available for
any single MUS. Once these data are available, fishery managers will then be able to establish
limits and reference points based on the multi-species coral reef ecosystem as a whole.

When possible, the MSY control rule should be applied to the individual species in a multi-

species stock. When this is not possible, MSY may be specified for one or more species; these
values can then be used as indicators for the multi-species stock’s MSY.
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Clearly, any given species that is part of a multi-species complex will respond differently to an
OY-determined level of fishing effort (Foy). Thus, for a species complex that is fished at Foy,
managers still must track individual species’ mortality rates in order to prevent species-specific
population declines that would lead to excessive stock depletion. For the coral reef fisheries, the
multi-species complex as a whole is used to establish limits and reference points for each area.

When possible, available data for a particular species is used to evaluate the status of individual
MUS stocks in order to prevent recruitment overfishing. When better data and the appropriate
multi-species stock assessment methodologies become available, all stocks will be evaluated
independently, without proxy.

Establishing Reference Point Values

Standardized values of catch per unit effort (CPUE) and effort (E) are used to establish limit and
reference point values, which act as proxies for relative biomass and fishing mortality,
respectively. Limits and reference points are calculated in terms of CPUEysy and Eysy included

in Table 27.

Table 27: CPUE-based Overfishing Limits and Reference Points: Coral Reef Species

Value Proxy Explanation

MaxFMT (Fysy) Emsy 0.91 CPUEwMmsy

Foy 0.75 Emsy suggested default scaling for target

Bumsy CPUEMmsy operational counterpart

Boy 1.3 CPUEMmsy simulation results from Mace (1994)
MinSST 0.7 CPUEwmsy suggested default (1-M)Bysy with M=0.3*
Brrag 0.91 CPUEMmsy suggested default (1-M)Boy with M=0.3*

When reliable estimates of Epsy and CPUEygy are not available, they are estimated from the
available time series of catch and effort values, standardized for all identifiable biases using the
best available analytical tools. CPUEusy is calculated as one-half a multi-year moving average
reference CPUE (CPUEggr). This value has not been finalized yet; however, preliminary values
from the types of commercial fishery data (not including aquarium or aquaculture fisheries)
presently available for Hawaii are shown in Figures 23-25. These are time series of data from the
State of Hawaii commercial catch reports, screened to include only CHCRT from all gear types
for the entire area of the MHI. CPUE is estimated as the aggregate weight reported for that year,
divided by the number of records for that year. A twenty-year time window is used for the multi-
year average. Figure 23 presents all CHCRT in aggregate. Figure 24 is for menpachi (Myripristis
spp.) while Figure 25 is for weke (Mulloidichthys spp.). These two latter examples were chosen
because they are well-represented in the catch report database. CPUERrgr and Eysy could be
estimated directly from this, as shown in the figures. Alternatively, following Restrepo et al.
(1998), they could be estimated as Eyisy = Eave, where Eavg represents the long-term average
effort prior to declines in CPUE. When multiple estimates are available, the more precautionary
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value will be used. All values will be calculated using the best available data. When new data

become available, reference point values will be recalculated.
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Figure 23: Time Series of Aggregate CHCRT CPUE from HDAR Data
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Figure 24: Time Series of Menpachi (Myripristis spp.) CPUE from HDAR Data
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Figure 25: Time Series of Weke (Mulloidichthys spp.) CPUE from HDAR Data
Measures to Address Overfishing and Overfished Stocks

At present, no CRE stocks in the Hawaii Archipelago have been determined to be overfished or
that overfishing is occurring. If in the future it is determined that overfishing is occurring, a stock
is, or either of those two conditions is being approached, the Council will establish additional
management measures. Measures that may be considered include additional area closures,
seasonal closures, establishment of limited access systems, limits on catch per trip, limits on
effort per trip, and fleet-wide limits on catch or effort.

The limits and reference points illustrated in Figure 23 can be applied to both multi-species
stocks and to individual component species stocks, realizing however, that much of the data in
the State of Hawaii commercial catch reports are often at the genus or family level. As stated
earlier, while managing the multi-species stock to provide maximum benefit, fishery managers
must also ensure that the resulting fishing mortality rate does not result in excessive stock
depletion. Preventing recruitment overfishing on any component stock will satisfy this need in a
precautionary manner. Best available data are used for each fishery to estimate these values.
These reference points are related primarily to recruitment overfishing and are expressed in units
such as spawning potential ratio or spawning stock biomass. However, no examples can be
provided at present. Species’ for which managers have collected extensive survey data and know
their life history parameters, such as growth rate and size at reproduction, are the best candidates
for determining these values.

Using the best available data, managers will monitor changes in species abundance and/or
composition. They will pay special attention to those species they consider important because of
their trophic level or other ecological importance to the larger community. For Hawaii, a
preliminary approach aggregates HDAR data into two five-year bins for comparison, an early bin
comprising 1948-1952 and a recent bin comprising 1995-1999. Table 28 ranks coral reef
ecosystem management unit species based on their proportion of total commercial fishery
landings (not including aquarium or aquaculture fisheries) in the 1948-1952 data bin. Although it
is difficult to draw definitive conclusions from this exercise, the differences in the landings data
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indicate, in a preliminary way, how in an exploited ecosystem species composition has changed
over time.

Table 28: Change in Landings for Selected Hawaii CHCRT, 1948-1952 vs. 1995-1999
Note: Species are ranked based on 1948-1952 landings

1948-1952 aggregate 1995-1999 aggregate

Hawaiian, English & Latin names| pounds | % Rank | Pounds | % Rank

Menpachi, soldierfish

L 415,252 | 18.54 1 218,781 | 15.04 1
(Myripristis spp.)

Ama ama, striped mullet

(Mugil cephalus) 321,480 | 14.35 2 27,285 1.88 12

Weke, yellow goatfish

(Mulloidichthys spp.) 305,108 | 13.62 3 148,149 | 10.18 4

Moano, banded goatfish

172,493 | 7.70 4 20,656 1.42 19
(Parupeneus spp.)

Wekeula, Pflueger’s goatfish

(Mulloidichthys spp.) 101,189 | 4.52 5 104,909 | 7.21 5

Moi, threadfin

(Polydactylus sexfilis) 96,385 | 4.30 6 5126 | 035 28

Manini, convict tang

. 88,335 3.94 7 70,448 4.84 7
(Acanthurus triostegus)

Kumu, whitesaddle goatfish

86,445 3.86 8 23,620 1.62 13
(Parupeneus porphyreus)

Kawelea, Hellers barracuda

(Sphyraena helleri) 84,075 | 375 | 9 | 15589 | 1.07 | 21

Kaku, great barracuda

(Sphyraena barracuda) 82,062 3.66 10 14,847 1.02 22

Tako, octopus

(Octopus spp.) 80,950 | 3.61 | 11 | 98,016 | 6.74 6

Uhu, parrotfish

(Scaridae) 49,795 2.22 12 159,252 | 10.95 3

Pualu, yellowfin surgeonfish
(Acanthurus xanthopterus, A. 46,338 2.07 13 28,020 1.93 11
blochii)

Palani, eyestriped surgeonfish

(Acanthurus dussumieri) 43,054 1.92 14 165,164 | 11.35 2

Aweoweo, bigeye

(Priacanthidac) 32,058 1.43 15 22,133 1.52 14

Aholehole, flagtail

(Kuhlia sandvicensis) 31,637 1.41 16 21,627 1.49 18

Kala, unicornfish

27,727 1.24 17 66,686 | 4.58 8
(Naso spp.)
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1948-1952 aggregate

1995-1999 aggregate

Hawaiian, English & Latin names| pgunds % Rank | Pounds % Rank
Nenue, rudderfish 27156 | 121 | 18 | 56628 | 389 | 9
(Kyphosus spp.)

Puhiuha, conger ecl 20,616 | 092 | 19 | 1378 | 0.09 | 33
(Conger cinereus)

Aawa, hogfish

(Bodianus bilunulatus) 20,173 0.90 20 13,576 0.93 25
Nabeta, razorfish

(Xyrichthys spp., Cymolutes lecluse) 17,559 0.78 21 22,014 151 15
Mu, porgy

(Monotaxis grandoculis) 15,937 0.71 22 11,479 0.79 26
Uouoa, false mullet 15873 | 071 | 23 | 2658 | 0.8 | 30
(Neomyxus leuciscus)

Humuhumu, triggerfish 14460 | 065 | 24 | 873 | 006 | 36
(Balistidae)

Kamanu, rainbow runner 10,540 | 047 | 25 | 21867 | 150 | 17
(Elagatis bipinnulatus)

Maiko, bluclined surgeonfish 10,067 | 045 | 26 | 17,953 | 123 | 20
(Acanthurus nigroris)

Alaihe, squirrelfish

(Neomniphon spp., Sargocentron 9,718 0.43 27 1,376 0.09 34
Spp-)

Panuhunuhu, parrotfish 8117 | 036 | 28 | 5316 | 037 | 27
(Calotomus spp.)

Kupoupou, cigar wrasse 2,035 | 009 | 29 227 | 002 | 39
(Cheilio inermis)

Kihikihi, Moorish idol 1,768 0.08 30 0 0.00 43
(Zanclus cornutus)

Naenae, orangespot surgeonfish 945 0.04 31 28590 1.97 10
(Acanthurus olivaceus) ' ’ '

Amaama, summer mullet

(Moolgarda engeli) 376 0.02 32 421 0.03 38
Pakuikui, Achilles tang

(Acanthurus achilles) 253 0.01 33 2,233 0.15 32
Kole, goldring surgeonfish 65 0.00 34 13.882 0.95 23
(Ctenochaetus strigosus) ' ’ )

Maikoiko, whitebar surgeonfish 44 0.00 35 0 0.00 44
(Acanthurus leucopareius) ) '
Uukanipou, squirrelfish 39 0.00 36 373 0.06 37

(Sargocentron spiniferum)
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1948-1952 aggregate

1995-1999 aggregate

Hawaiian, English & Latin names| pgunds % Rank | Pounds % Rank
Pala, Yellow tang
: : : 41

(Zebrasoma flavescens) 23 0.00 37 47 0.00
Lauwiliwili, longnose butterflyfish 1 0.00 18 | 0.00 -
(Forcipiger spp.) : :
Wekepueo, bandtail goatfish g 0.00 3 60 0.00 40
(Upeneus arge) . )
Opelu kala, unicornfish 0 0.00 40 2 001 5t »
(Naso hexacanthus) : ) .
Munu, striped goatfish 0 0.00 41 07 0.07 15
(Parupeneus bifasciatus) : .
Moanokea, blue goatfish 0 0.00 0 3801 0.05 o
(Parupeneus cyclostomus) : ) :
Roi, seabass

: . : 31
(Cephalopholis argus) 0 0.00 43 2,304 0.16
Poopaa, hawkfish 0 0.00 " 3744 026 i

(Cirrhitidae)
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CHAPTER 6: IDENTIFICATION AND DESCRIPTION OF ESSENTIAL
FISH HABITAT

6.1 Introduction

In 1996, Congress passed the Sustainable Fisheries Act, which amended the MSA and added
several new FMP provisions. From an ecosystem management perspective, the identification and
description of EFH for all federally managed species were among the most important of these
additions.

According to the MSA, EFH is defined as “those waters and substrate necessary to fish for
spawning, breeding or growth to maturity.” This new mandate represented a significant shift in
fishery management. Because the provision required councils to consider a MUS’s ecological
role and habitat requirements in managing fisheries, it allowed Councils to move beyond the
traditional single-species or multispecies management to a broader ecosystem-based approach.
In 1999, NMFS issued guidelines intended to assist Councils in implementing the EFH provision
of the MSA, and set forth the following four broad tasks:

Identify and describe EFH for all species managed under an FMP.

Describe adverse impacts to EFH from fishing activities.

Describe adverse impacts to EFH from non-fishing activities.

Recommend conservation and enhancement measures to minimize and mitigate
the adverse impacts to EFH resulting from fishing and non—fishing related
activities.

P

The guidelines recommended that each Council prepare a preliminary inventory of available
environmental and fisheries information on each managed species. Such an inventory is useful in
describing and identifying EFH, as it also helps to identify missing information about the habitat
utilization patterns of particular species. The guidelines note that a wide range of basic
information is needed to identify EFH. This includes data on current and historic stock size, the
geographic range of the managed species, the habitat requirements by life history stage, and the
distribution and characteristics of those habitats. Because EFH has to be identified for each
major life history stage, information about a species’ distribution, density, growth, mortality, and
production within all of the habitats it occupies, or formerly occupied, is also necessary.

The guidelines also state that the quality of available data used to identify EFH should be rated
using the following four-level system:

Level 1: All that is known is where a species occurs based on distribution data for
all or part of the geographic range of the species.

Level 2: Data on habitat-related densities or relative abundance of the species are
available.

Level 3: Data on growth, reproduction, or survival rates within habitats are
available.

Level 4: Production rates by habitat are available.
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With higher quality data, those habitats most utilized by a species could be identified, allowing a
more precise designation of EFH. Habitats of lesser value to a species may also be essential,
depending on the health of the fish population and the ecosystem. For example, if a species is
overfished, and habitat loss or degradation is thought to contribute to its overfished condition, all
habitats currently used by the species may be essential.

The EFH provisions are especially important because of the procedural requirements they
impose on both Councils and federal agencies. First, for each FMP, Councils must identify
adverse impacts to EFH resulting from both fishing and non-fishing activities, and describe
measures to minimize these impacts. Second, the provisions allow Councils to provide comments
and make recommendations to federal or state agencies that propose actions which may affect
habitat, including EFH, of a managed species. In 2002, NMFS revised the guidelines by
providing additional clarifications and guidance to ease implementation of the EFH provision by
Councils.

Based on the best available information on habitats in waters of the Hawaii Archipelago and the
existing fisheries, the Council has determined that the fisheries operating in the Hawaii
Archipelago are not expected to have adverse impacts on EFH or HAPC for managed species.
Continued and future operations of fisheries under the Hawaii Archipelago FEP are not likely to
lead to substantial physical, chemical, or biological alterations to the habitat, or result in loss of,
or injury to, these species or their prey.

6.2  EFH Designations

The following EFH designations were developed by the Council and approved by the Secretary
of Commerce. EFH designations for Bottomfish and Seamount Groundfish, Crustaceans, and
Precious Corals were approved by the Secretary on February 3, 1999 (64 FR 19068). EFH
designations for Coral Reef Ecosystem MUS were approved by the Secretary on June 14, 2002
(69 FR 83306).

In describing and identifying EFH for Bottomfish and Seamount Groundfish, Crustacean,
Precious Coral, Coral Reef Ecosystem, and Pelagic MUS, four alternatives were considered: (1)
designate EFH based on the best available scientific information (preferred alternative), (2)
designate all waters EFH, (3) designate a minimal area as EFH, and (4) no action. Ultimately, the
Council selected Alternative 1 designate EFH based on observed habitat utilization patterns in
localized areas as the preferred alternative.

This alternative was preferred by the Council for three reasons. First, it adhered to the intent of
the MSA provisions and to the guidelines that have been set out through regulations and
expanded on by NMFS because the best available scientific data were used to make carefully
considered designations. Second, it resulted in more precise designations of EFH at the species
complex level than would be the case if Alternative 2 were chosen. At the same time, it did not
run the risk of being arbitrary and capricious as would be the case if Alternative 3 were chosen.
Finally, it recognized that EFH designation is an ongoing process and set out a procedure for
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reviewing and refining EFH designations as more information on species’ habitat requirements
becomes available.

The Council has used the best available scientific information to describe EFH in text and tables
that provide information on the biological requirements for each life stage (egg, larvae, juvenile,
adult) of all MUS. Careful judgment was used in determining the extent of the essential fish
habitat that should be designated to ensure that sufficient habitat in good condition is available to
maintain a sustainable fishery and the managed species’ contribution to a healthy ecosystem.
Because there are large gaps in scientific knowledge about the life histories and habitat
requirements of many MUS in the Western Pacific Region, the Council adopted a precautionary
approach in designating EFH to ensure that enough habitats are protected to sustain managed
species.

The depth ranges specific life stages have been observed or identified as utilizing were used to
designate EFH for bottomfish and crustaceans. In the case of crustaceans, the designation was
further refined based on productivity data. The precious corals designation combines depth and
bottom type as indicators, but it is further refined based on the known distribution of the most
productive areas for these organisms. Species were grouped into complexes because available
information suggests that many of them occur together and share similar habitat.

In addition to the narratives, the general distribution and geographic limits of EFH for each life
history stage are available in the form of maps. The Council incorporated these data into a
geographic information system to facilitate analysis and presentation. More detailed and
informative maps will be produced as more complete information about population responses to
habitat characteristics (e.g., growth, survival or reproductive rates) becomes available.

At the time the Council’s EFH designations were approved by the Secretary, there was not
enough data on the relative productivity of different habitats to develop EFH designations based
on Level 3 or Level 4 data for any of the Western Pacific Council’s MUS. The Council adopted a
fifth level, denoted Level 0, for situations in which there is no information available about the
geographic extent of a particular managed species’ life stage. Subsequently, very limited habitat
information has been made available for MUS for the Council to review and use to revise the
initial EFH designations previously approved by the Secretary. However, habitat-related studies
for bottomfish and precious coral and to a limited extent, crustaceans, are currently ongoing in
the NWHI and MHI. Additionally, fish and benthic surveys conducted during the NMFS Coral
Reef Ecosystem Division’s Pacific-Wide Rapid Assessment and Monitoring Program, along with
other near-shore coral reef habitat health assessments undertaken by other agencies, may provide
additional information to refine EFH designations for Coral Reef Ecosystem MUS in all island
areas, including the Hawaii Archipelago.

For additional details on the life history and habitat utilization patterns of individual Hawaii
MUS, please see the EFH descriptions and maps contained in Supplements to Amendment 4, 6,
and 10 to the Precious Corals, Bottomfish and Seamount Groundfish, and Crustaceans FMPs
respectively (WPRFMC 2002), and the Coral Reef Ecosystems FMP (WPRFMC 2001).
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6.2.1 Bottomfish

Except for several of the major commercial species, very little is known about the life histories,
habitat utilization patterns, food habits, or spawning behavior of most adult bottomfish and
seamount groundfish species. Furthermore, very little is known about the distribution and habitat
requirements of juvenile bottomfish.

Generally, the distribution of adult bottomfish in the Western Pacific Region is closely linked to
suitable physical habitat. Unlike the U.S. mainland with its continental shelf ecosystems, Pacific
islands are primarily volcanic peaks with steep drop-offs and limited shelf ecosystems. The
BMUS under the Council’s jurisdiction are found concentrated on the steep slopes of deepwater
banks. The 100-fathom isobath is commonly used as an index of bottomfish habitat. Adult
bottomfish are usually found in habitats characterized by a hard substrate of high structural
complexity. The total extent and geographic distribution of the preferred habitat of bottomfish is
not well known. Bottomfish populations are not evenly distributed within their natural habitat;
instead, they are found dispersed in a non-random, patchy fashion. Deepwater snappers tend to
aggregate in association with prominent underwater features, such as headlands and
promontories.

There is regional variation in species composition, as well as a relative abundance of the MUS of
the deepwater bottomfish complex in the Western Pacific Region. In American Samoa, Guam,
and the Northern Mariana Islands, the bottomfish fishery can be divided into two distinct
fisheries: a shallow- and a deep-water bottomfish fishery, based on species and depth. The
shallow-water (0—100 m) bottomfish complex comprises groupers, snappers, and jacks in the
genera Lethrinus, Lutjanus, Epinephelus, Aprion, Caranx, Variola, and Cephalopholis. The
deep-water (100400 m) bottomfish complex comprises primarily snappers and groupers in the
genera Pristipomoides, Etelis, Aphareus, Epinephelus, and Cephalopholis. In Hawaii, the
bottomfish fishery targets several species of eteline snappers, carangids, and a single species of
grouper. The target species are generally found at depths of 50-270 meters.

To reduce the complexity and the number of EFH identifications required for individual species
and life stages, the Council has designated EFH for bottomfish assemblages pursuant to Section
600.805(b) of 62 FR 66551. The species complex designations include deep-slope bottomfish
(shallow water and deep water) and seamount groundfish complexes. The designation of these
complexes is based on the ecological relationships among species and their preferred habitat.
These species complexes are grouped by the known depth distributions of individual BMUS
throughout the Western Pacific Region. These are summarized in Table 28.

At present, there are insufficient data on the relative productivity of different habitats to develop
EFH designations based on Level 3 or Level 4 data. Given the uncertainty concerning the life
histories and habitat requirements of many BMUS, the Council designated EFH for adult and
juvenile bottomfish as the water column and all bottom habitat extending from the shoreline to a
depth of 400 meters (200 fathoms) encompassing the steep drop-offs and high-relief habitats that
are important for bottomfish throughout the Western Pacific Region.
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The eggs and larvae of all BMUS are pelagic, floating at the surface until hatching and subject
thereafter to advection by the prevailing ocean currents. There have been few taxonomic studies
of these life stages of snappers (lutjanids) and groupers (epinepheline serranids). Presently, few
larvae can be identified to species. As snapper and grouper larvae are rarely collected in plankton
surveys, it is extremely difficult to study their distribution. Because of the existing scientific
uncertainty about the distribution of the eggs and larvae of bottomfish, the Council designated
the water column extending from the shoreline to the outer boundary of the EEZ to a depth of
400 meters as EFH for bottomfish eggs and larvae throughout the Western Pacific Region.

In the past, a large-scale foreign seamount groundfish fishery extended throughout the
southeastern reaches of the northern Hawaiian Ridge. The seamount groundfish complex consists
of three species (pelagic armorheads, alfonsins, and ratfish). These species dwell at 200—600
meters on the submarine slopes and summits of seamounts. A collapse of the seamount
groundfish stocks has resulted in a greatly reduced yield in recent years. Although a moratorium
on the harvest of the seamount groundfish within the EEZ has been in place since 1986, no
substantial recovery of the stocks has been observed. Historically, there has been no domestic
seamount groundfish fishery.

The life histories and distributional patterns of seamount groundfish are also poorly understood.
Data are lacking on the effects of oceanographic variability on migration and recruitment of
individual management unit species. On the basis of the best available data, the Council
designated the EFH for the adult life stage of the seamount groundfish complex as all waters and
bottom habitat bounded by latitude 29°-35° N and longitude 171° E-179° W between 80-600
meters. EFH for eggs, larvae, and juveniles is the epipelagic zone (0-200 m) of all waters
bounded by latitude 29°-35° N and longitude 171° E-179° W. This EFH designation
encompasses the Hancock Seamounts, part of the northern extent of the Hawaiian Ridge, located
1,500 nautical miles northwest of Honolulu.

6.2.2 Crustaceans

Spiny lobsters are found throughout the Indo-Pacific region. All spiny lobsters in the Western
Pacific Region belong to the family Palinuridae. The slipper lobsters belong to the closely related
family Scyllaridae. There are 13 species of the genus Panulirus distributed in the tropical and
subtropical Pacific between 35° N and 35° S. Panulirus penicillatus is the most widely
distributed, the other three species are absent from the waters of many island nations of the
region. The Hawaiian spiny lobster (P. marginatus) is endemic to Hawaii and the Johnston Atoll
and was the primary species of interest in the NWHI fishery, the principal commercial lobster
fishery in the Western Pacific Region. This fishery also targeted the slipper lobster Scyllarides
squammosus. Three other species of lobster—pronghorn spiny lobster (Panulirus penicillatus),
ridgeback slipper lobster (Scyllarides haanii), and Chinese slipper lobster (Parribacus
antarcticus)—and the Kona crab, family Raninidae, were taken in low numbers in the NWHI
fishery.

In the NWHI, there is wide variation in lobster total density, size, and sex ratio among the

different islands. Neither the extent of species interaction between P. marginatus and Scyllarides
squammosus nor the role of density dependent factors in controlling population abundance is
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known although data strongly suggest that density-dependent increases in the fecundity of spiny
lobster larvae have occurred in response to decreases in stock density (DeMartini et al. 2002).

In the MHI, most of the commercial, recreational, and subsistence catches of spiny lobster are
taken from waters under state jurisdiction. Between 1984 and 2004, total reported commercial
catch landings of lobsters around the MHI were 185,263 pounds with annual landings ranging
between 7,000 and 12,000 pounds (Kelly and Messer 2005).

In Hawaii, adult spiny lobsters are typically found on rocky substrate in well-protected areas, in
crevices, and under rocks. Unlike many other species of Panulirus, the juveniles and adults of P.
marginatus are not found in separate habitats apart from one another. Juvenile P. marginatus
recruit directly to adult habitat; they do not utilize a separate shallow-water nursery habitat apart
from the adults as do many palinurid lobsters. Similarly, juvenile and adult P. penicillatus also
share the same habitat. Panulirus marginatus is found seaward of the reefs and within the
lagoons and atolls of the islands. The reported depth distribution of P. marginatus is from 3-200
meters, however, it is most abundant in waters of 90 meters or less. Large adult spiny lobsters are
captured at depths as shallow as 3 meters.

In the southwestern Pacific, spiny lobsters are typically found in association with coral reefs.
Coral reefs provide shelter as well as a diverse and abundant supply of food items. Panulirus
penicillatus inhabits the rocky shelters in the windward surf zones of oceanic reefs and moves on
to the reef flat at night to forage.

Very little is known about the planktonic phase of the phyllosoma larvae of Panulirus
marginatus. The oceanographic and physiographic features that result in the retention of lobster
larvae within the Hawaii Archipelago are poorly understood. Evidence suggests that fine-scale
oceanographic features, such as eddies and currents, serve to retain phyllosoma larvae within the
Hawaiian Island chain. While there is a wide range of lobster densities between banks within the
NWHI, the spatial distribution of phyllosoma larvae appears to be homogenous (Polovina and
Moffitt 1995).

To reduce the complexity and the number of EFH identifications required for individual species
and life stages, the Council has designated EFH for crustacean species assemblages. The species
complex designations are spiny and slipper lobsters and Kona crab. The designation of these
complexes is based on the ecological relationships among species and their preferred habitat.

At present, there is not enough data on the relative productivity of different habitats of CMUS to
develop EFH designations based on Level 3 or Level 4 data. There are little data concerning
growth rates, reproductive potentials, and natural mortality rates at the various life history stages.
The relationship between egg production, larval settlement, and stock recruitment is also poorly
understood. Although there is a paucity of data on the preferred depth distribution of phyllosoma
larvae in Hawaii, the depth distribution of phyllosoma larvae of other species of Panulirus
common in the Indo-Pacific region has been documented. Later stages of panulirid phyllosoma
larvae have been found at depths between 80 and 120 meters. For these reasons, the Council
designated EFH for spiny lobster larvae as the water column from the shoreline to the outer limit
of the EEZ down to a depth of 150 meters throughout the Western Pacific Region. The EFH for
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juvenile and adult spiny lobster is designated as the bottom habitat from the shoreline to a depth
of 100 meters throughout the Western Pacific Region. The EFH for deepwater shrimp eggs and
larvae is designated as the water column and associated outer reef slopes between 550 m and
700m, and the EFH for juveniles and adults is designated as the outer reef slopes at depths
between 300-700 m (see Table 28).

6.2.3 Precious Corals

In the Hawaiian Islands, precious coral beds have been found only in the deep interisland
channels and off promontories at depths between 300 and 1,500 meters and 30 and 100 meters.
There are currently eight known beds of pink, gold, and bamboo corals including Keahole Point,
Makapuu, Kaena Point, Wespac, Brooks Bank, and 180 Fathom Bank; and two recently
discovered beds, one near French Frigate Shoals in the NWHI, and a second on Cross Seamount,
approximately 150 nm south of Oahu. The approximate areas of six of these eight beds have
been determined. These beds are small; only two of them have an area greater than 1 km?, and
the largest is 3.6 km? in size. The Ke‘ahole Bed off Hawaii’s Kona coast, however, is
substantially larger than originally thought. Scientists and industry are currently assessing its
actual size. Initial calculations appear to increase its size twenty-fold. There are also three known
major black coral beds in the Western Pacific Region, in addition to several minor beds (Grigg
1998). Most of these are located in Hawaii’s state waters (0-3 nm). However the largest (the
Auau Channel Bed) extends into federal waters.

Makapuu is the only bed that has been surveyed accurately enough to estimate MSY. The
Wespac bed, located between Necker and Nihoa Islands in the NWHI, has been set aside for use
in baseline studies and as a possible reproductive reserve. The harvesting of precious corals is
prohibited in this area. Within the Western Pacific Region, the only directed fishery for precious
corals has occurred in the Hawaiian Islands. At present, there is no commercial harvesting of
precious corals in the EEZ, but several firms have expressed interest.

Precious corals may be divided into deep- and shallow-water species. Deep-water precious corals
are generally found between 350 and 1,500 meters and include pink coral (Corallium secundum),
gold coral (Gerardia spp. and Parazoanthus spp.), and bamboo coral (Lepidisis olapa). Shallow-
water species occur between 30 and 100 meters and consist primarily of three species of black
coral: Antipathes dichotoma, Antipathes grandis, and Antipathes ulex. In Hawaii, Antipathes
dichotoma accounts for around 90 percent of the commercial harvest of black coral, and virtually
all of it is harvested in state waters.

Precious corals are non—reef building and inhabit depth zones below the euphotic zone. They are
found on solid substrate in areas that are swept relatively clean by moderate-to-strong (> 25
cm/sec) bottom currents. Strong currents help prevent the accumulation of sediments, which
would smother young coral colonies and prevent settlement of new larvae. Precious coral yields
tend to be higher in areas of shell sandstone, limestone, and basaltic or metamorphic rock with a
limestone veneer.

Black corals are most frequently found under vertical drop-offs. Such features are common off
Kauai and Maui in the MHI, suggesting that their abundance is related to suitable habitat (Grigg
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1976). Off Oahu, many submarine terraces that otherwise would be suitable habitat for black
corals are covered with sediments. In the MHI, the lower depth range of Antipathes dichotoma
and A. grandis coincides with the top of the thermocline (ca. 100 m; Grigg 1993).

Pink, bamboo, and gold corals all have planktonic larval stages and sessile adult stages. Larvae
settle on solid substrate where they form colonial branching colonies. The length of the larval
stage of all species of precious corals is unknown. Like other cnidarians, black corals have life
cycles that include both asexual and sexual reproduction. Asexual reproduction (budding) builds
the colony by adding more living tissue that, in turn, secretes more skeleton. Regular growth
rings laid down as the skeleton thickens can be used to estimate the age of the colony. Sexual
reproduction involves the production of eggs and sperm to create young that can disperse and
settle new areas. Polyps are either male or female, but a single colony may be hermaphroditic,
with both male and female polyps. The larval stage, called a planula, can drift with currents until
a suitable surface is found. Once the larva settles, it metamorphoses into a polyp form and
secretes skeletal material that attaches it to the seafloor. Then it begins budding, creating more
polyps that will form a young colony. Asexual reproduction can also occur naturally by
fragmentation of branch ends. In one Hawaiian species that have been studied (4. dichotoma),
the colony may grow about 2.5 inches (6.4 cm) per year. Reproductive maturity may be reached
after 10 to 12 years and reproduction may occur annually. A large six-foot (1.8 m) tall coral tree
is estimated to be between 30 and 40 years old; a colony life span may be 70 years. Some species
may live even longer™.

On Hawaii's deep reef slopes and throughout the world, black corals host unique communities of
marine life. Their tree-like colonies create habitat for crustaceans, bivalves, and fish. Each coral
may host a different combination of species. Some residents are commensals --dependent
partners that live only on the black coral. Many species in this deep reef community are new to
science. The habitat sustaining precious corals is generally believed to be in good condition.
However, an alien species called snowflake coral, Carijoa riisei, has recently begun smothering
native deep reef sea life including precious corals.”> In 2001 deepwater surveys in the Auau
Channel found a maximum impact between 70-110 m where more than 50 percent of black
corals had snowflake coral overgrowth (Khang and Grigg 2005). A second survey in 2006
reexamined conditions in the Auau Channel and found that the impact of snowflake corals had
not worsened and it was possible that conditions in some areas had stabilized or improved. This
led researchers to conclude that the ecological impact of snowflake coral on black corals may
have stabilized or possibly abated slightly (Khang 2007).

To reduce the complexity and the number of EFH identifications required for individual species
and life stages, the Council designated EFH for precious coral assemblages. The species complex
designations are deep- and shallow-water complexes (see Table 28). The designation of these
complexes is based on the ecological relationships among the individual species and their
preferred habitat.

The Council considered using the known depth range of individual PCMUS to designate EFH,
but rejected this alternative because of the rarity of the occurrence of suitable habitat conditions.

22 http://www.waquarium.org/MLP/root/pdf/MarineLife/Invertebrates/Cnidarians/BlackCoral.pdf
2 http://www.cop.noaa.gov/ecosystems/coralreefs/features/fs-2005-12-12-cr.html
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Instead, the Council designated the six known beds of precious corals as EFH. The Council
believes that the narrow EFH designation will facilitate the consultation process. In addition, the
Council designated three black coral beds in the MHI—between Milolii and South Point on
Hawaii, Auau Channel between Maui and Lanai, and the southern border of Kauai—as EFH.

6.2.4 Coral Reef Ecosystems

In designating EFH for Coral Reef Ecosystem MUS, the Council used an approach similar to one
used by both the South Atlantic and the Pacific Fishery Management Councils. Using this
approach, MUS are linked to specific habitat “composites” (e.g., sand, live coral, seagrass beds,
mangrove, open ocean) for each life history stage, consistent with the depth of the ecosystem to
50 fathoms and to the limit of the EEZ.

Except for several of the major coral reef associated species, very little is known about the life
histories, habitat utilization patterns, food habits, or spawning behavior of most coral reef
associated species. For this reason, the Council, through the CRE FMP, designated EFH using a
two-tiered approach based on the division of MUS into the Currently Harvested Coral Reef Taxa
(CHCRT) and Potentially Harvested Coral Reef Taxa (PHCRT) categories. This is also
consistent with the use of habitat composites. Please see the Coral Reef Ecosystems FMP for
details on these designations.

Currently Harvested Coral Reef Taxa MUS

In the first tier, EFH has been identified for species that (a) are currently being harvested in state
and federal waters and for which some fishery information is available and (b) are likely to be
targeted in the near future based on historical catch data. Tables 29-30 summarize the habitat
types used by CHCRT species.

To reduce the complexity and the number of EFH identifications required for individual species
and life stages, the Council has designated EFH for species assemblages pursuant to 50 CFR
600.815 (a)(2)(i1)(E). The designation of these complexes is based on the ecological relationships
among species and their preferred habitat. These species complexes are grouped by the known
depth distributions of individual MUS. The EFH designations for CHCRT in Hawaii are
summarized in Table 31.

Potentially Harvested Coral Reef Taxa MUS

EFH has also been designated for the second tier, PHCRT. These taxa include literally thousands
of species encompassing almost all coral reef fauna and flora. However, there is very little
scientific knowledge about the life histories and habitat requirements of the thousands of species
of organisms that compose these taxa. In fact, a large percentage of these biota have not been
described by science. Therefore, the Council has used the precautionary approach in designating
EFH for PHCRT so that enough habitat is protected to sustain managed species. Table 32
summarizes the habitat types used by PHCRT species. The designation of EFH for PHCRT in
Hawaii is summarized in Table 33. As with CHCRT, the Council has designated EFH for species
assemblages pursuant to the federal regulations cited above.
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