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Source: WPRFMC 2006b

Figure 15. Participation in Guam's Bottomfish Fishery

Source: WPRFMC 2006b

Figure 16. Guam Annual Bottomfishing Trips
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Figure 17. Guam Bottomfish Fishery Annual Revenue
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Prior to 1999, the CPUE for bottomfishing was reported as a single value. In 1999 the charter
and non-charter components were separated so as to provide more accurate information on each
sector. Historically bottomfishing CPUE fluctuated between 4-6 pounds per hour fished. In 1995
and 1998, the overall and non-charter CPUE fell below 2.8 pounds per hour due to an increase in
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the number of recreational and subsistence-type vessels entering the fishery, mostly targeting
shallow-water bottomfish. All deep-water bottomfishing CPUE values increased in 2005 (Figure
18). Overall and non-charter shallow-water CPUE values both declined (Figure 19), perhaps due
to local stress on stocks.

Figure 18. Guam Deep-water Bottomfish CPUE
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Figure 19. Guam Shallow-water Bottomfish CPUE
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Source: WPRFMC 2006b

4.2.2.3 Review of Bycatch

With an overall bycatch (discard) rate of less than 4% most fish caught in the Guam bottomfish
fishery are kept, regardless of size or species (Table 15). However, the charter fishing sector
commonly practices catch-and-release fishing, resulting in an overall bycatch rate of 26.8 percent
(WPRFMC 2006b). All bycatch were released alive.

Table 15. Guam 2005 Bottomfish Fishery Bycatch

Species Name Num}gzﬁ (ieased Total Bycatch
Alive . Both | Caught (%)
Injured
Non-Charter
Epinephelus howlandi 2 2 3 66.67
Epinephelus merra 1 1 20 5.00
Non-Charter Bycatch Total 3 3 23 13.04
Comparison with All Species Caught 1,434 0.21
Charter

Serranidae 3 3 3 100.00
Epinephelus fasciatus 6 6 23 26.09
Mullidae 16 16 16 100.00
Mulloidichthys flavolineatus 8 8 8 100.00
Parupeneus multifasciatus 10 10 11 90.91
Balistidae 4 4 5 80.00
Melichthys vidua 10 10 10 100.00
Odonus niger 5 5 5 100.00
Rhinecanthus rectangulus 1 1 1 100.00
Charter Bycatch Total 63 63 82 76.83
Comparison with All Species Caught 235 26.81

All Bycatch Total 66 66 105 62.85

Comparison with All Species 1,669 3.95

Source: WPRFMC 2006b

Trends in bycatch rates for Guam’s bottomfish fishery are illustrated in Table 16. These rates
have been declining since 2001.
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Table 16. Guam Bottomfish Bycatch 2001-2005

Year Released Released Total Total Percent Interviews Total Percent of
alive dead/inju Number Number Bycatch* with Number of Interviews
red Released Landed Bycatch Interviews with Bycatch
2001 620 3 623 3,896 16.0 58 183 31.7
2002 356 0 356 2,504 14.2 33 137 24.1
2003 191 0 191 1,888 10.1 14 101 13.9
2004 122 0 122 1,795 6.8 11 100 11
2005 66 0 66 1,669 3.95 6 103 5.82

*”Percent Bycatch” is the number of fish that were discarded compared to the total number of bottomfish that were landed. The
bycatch information is from unexpanded data, taken only from actual interviews that reported bycatch.

Source: WPRFMC 2006b

4.2.2.4 Status of Guam Bottomfish Fishery

To date, Guam’s bottomfish fishery has not been determined to be overfished or subject to
overfishing.

4.2.2.5 Guam Bottomfish Fishery MSY

MSY for Guam’s deep-water bottomfish fishery has been estimated at 56,863 Ibs (Polovina and
Ralston 1985). There are no estimates available of the MSY for shallow-water bottomfish around
Guam.

4.2.2.6 Guam Bottomfish Optimum Yield

OY defined as is the amount of bottomfish that will be caught by fishermen, fishing in
accordance with applicable fishery regulations in this plan, in the EEZ and adjacent waters
around Guam. This definition is consistent with that contained in the Bottomfish and Seamount
Groundfish FMP.

4.2.2.7 Guam Bottomfish Domestic Processing Capacity

Bottomfish harvested in Guam 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.

4.2.2.8 Guam Bottomfish TALFF

The domestic fleets of Guam have sufficient harvesting capacity to take the entire OY. Therefore
the TALFF appears to be zero.
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4.2.2.9 Surplus Production Model Stock Assessment

Scientists at PIFSC assessed the status of the bottomfish complex in Guam in 2005 using a
dynamic surplus production model (Moffitt et al. 2007). The index-based assessment results
indicated that Guam bottomfish complex has not been overfished since 1982 and has not been
experiencing overfishing except perhaps in 2000. Estimates of relative biomass indicate that the
Guam bottomfish complex has been above Byisy during the 1982-2005 period and estimates of
the relative exploitation rate indicate the annual harvest rate has been below Hysy since 1982
with the exception of 1982. In this stock assessment, MSY is only for the deepwater species and
therefore this value is conservative. Potential problems with this stock assessment and its use of
fishery-dependent data include that the estimates of total fishery removals may be incomplete or
otherwise inaccurate due to the voluntary nature of fishery catch reporting, changes in data
collection protocols, or misidentification of species which could, in turn, affect the results
(Moffitt et al. 2007).

4.2.2.10 Potential for Protected Species Interactions

From October 2003 — June 2005, the Hawaii-based bottomfish NWHI fishery was monitored
under a mandatory NMFS observer program. Data for seven calendar quarters are available on
the PIRO website. From the fourth quarter of 2003 through the second quarter of 2005, observer
coverage in the bottomfish fleet averaged 21.4 percent, and there were no observed interactions
with sea turtles or marine mammals. There were a total of six observed seabird interactions,
including two unidentified boobies, one brown booby, one black-footed albatross and two
Laysan albatrosses. Only the black-footed albatross interaction occurred during bottomfish
fishing operations. All of the other interactions were observed in transit during trolling
operations. Due to the type of fishing gears and methods used (hook-and-line fishing from
largely stationary vessels), interactions between seabirds and bottomfishing operations around
the Mariana Archipelago are believed to occur rarely if at all.

There have been no reported or observed physical interactions with any species of sea turtle and
whales in any of the bottomfish fisheries based out of Hawaii, including during the NMFS 1990—
1993 NWHI bottomfish vessel observer program'® (Nitta 1999) and the more recent 2003-2005
observer program. It was concluded in the 2002 Biological Opinion that the probability of an
encounter between any of these species and the bottomfish fishery is extremely low and that the
fishery, as managed under the FMP, is not likely to adversely affect these species (NMFS 2002).

There are no observer data available for the Guam and CNMI fisheries, however based on the
above information they are not expected to interact with any listed species in Federal waters
around Guam or CNMI. There are no specific regulations currently in place which are aimed at
protected species interaction mitigation, however, prohibitions on certain destructive gear types
are in place as described in Section 5.3.2.

Following consultations under section 7 of the ESA, NMFS has determined that the bottomfish

' 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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fisheries will not adversely affect any ESA-listed species or critical habitat in the Mariana
Archipelago. The management and conservation measures contained in this FEP for targeting
bottomfish or seamount groundfish species are being carried forth (i.e., maintained without
change) from the Bottomfish and Seamount Groundfish FMP.

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

4.3 Crustacean Fisheries of the Mariana Archipelago
4.3.1 CNMI Crustacean Fisheries

4.3.1.1 History and Patterns of Use

Lobsters around the CNMI do not appear to go into traps and have not been found in waters
deeper than 13 meters (M. Trianni, personal communication). The CNMI fishery primarily
targets spiny lobster in nearshore waters with reported catches taken almost exclusively within
the 0—3-nautical mile zone of the inhabited southern islands, by hand harvesters with scuba or
free diving. Beyond 3 nautical miles, the topography in most locations drops off steeply. These
lobster habitats are relatively small and access is difficult. Anecdotal information indicates that
in the northern islands on reef surrounding FDM, bottomfish fishermen anchored for the night
occasionally dive for lobsters. Anchoring and diving at FDM occurs exclusively within 3
nautical miles and most likely on the lee side within 100 yards of land. This activity is primarily
for personal consumption.

A second crustacean fishery undertaken in the 1990s, trapped deep-water shrimp with fishing
occurring on flat areas near steep banks at depths greater than 350 meters, mostly on grounds
around Saipan and Tinian (Ostazeski 1997). Two fishing companies began fishing for deep-
water shrimp in May of 1994. While three species of pandalid shrimp are known to occur at
varying depths in the waters around CNMI, (Heterocarpus ensifer (366—550 m), Heterocarpus
laevigatus (550-915 m), and Heterocarpus longirostris (> 915 m) (Moffitt and Polovina 1987),
the most commercially valuable and subsequently targeted is the largest species, Heterocarpus
laevigatus. Between May of 1994 and February of 1996, 12,160 kilograms of deep-water shrimp
were landed. Of these, more than 97 percent were Heterocarpus laevigatus, with the remainder
being Heterocarpus ensifer. Bycatch included a few deepwater eels (Synaphobranchus spp.) and
dogfish sharks. A large number of two species of Geryonid crabs were also caught. The crabs are
a marketable incidental catch and could contribute to the success of any deep-water shrimp
fishery. Strong currents, rough bottom topography, and the fishing depth all contribute to the
potential for gear loss, which has been experienced by this fishery in the past.

One CNMI company stopped fishing in June of 1995 after fishing a total of 193 days. The
second company began in December of 1995 and had fished 20 days by March of 1996 when
non-Commercial Purchase Database (CPD) data collection ceased (Ostazeski 1997). The first
company cited loss of gear as the reason for exiting the fishery. They were using oval plastic
Fathom Plus traps which weighed 7 kg and experienced a trap loss of 3.5 percent per set with an
average of 12.7 traps per string (range of 3 to 40 traps per string). The second company
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experienced no trap losses in 61 sets and 1561 traps deployed. Traps used by this company were
lightweight with nylon netting. These traps weighed only 2.5 kg and if they became entangled on
the bottom, they could tear away and still be recovered. Trap size was smaller and catch per trap
was on average 76 percent of the plastic traps, but they were able to deploy many more traps per
string without fear of gear loss. As the fishing grounds exploited are relatively close to Saipan
and because neither vessel had freezer capabilities, shrimp were kept on ice for 12-48 hours
before being brought to market.

Between May of 1994 and February of 1996, 12,160 kilograms of deepwater shrimp were
landed. Of these, more than 97 percent were Heterocarpus laevigatus, with the remainder being
Heterocarpus ensifer. Bycatch included a few deepwater eels (Synaphobranchus spp.) and
dogfish sharks. A large number of two species of geryonid crabs were also caught. The crabs are
a marketable incidental catch and could contribute to the success of any deepwater shrimp
fishery. Strong currents, rough bottom topography, and fishing depth all contributed to gear loss,
which has been experienced by this fishery in the past.

Throughout the Pacific, deep-water shrimp fisheries have been sporadic in nature (Hastie and
Saunders 1992). The reasons for this are manifold. Gear loss has been a common problem and
made many past ventures unprofitable. A second difficulty is the short shelf life and a history of
inconsistent quality, leading to fluctuating market demand for the product. Lastly, these fisheries
generally experience local depletion on known fishing grounds, which leads to much lower catch
rates. While other banks might have abundant stocks, unfamiliarity with them could lead to even
greater gear loss.

Shrimp trapping was conducted at 22 islands and banks during the Resource Assessment
Investigation of the Mariana Archipelago (RAIOMA) cruises in the early 1980s. Depth and area
distribution were observed for the three major species of pandalid shrimp. Average size, size at
maturity, reproductive cycles, and sex ratios were analyzed and determined. Growth and
mortality were also calculated. From analysis of catch per unit effort, determination of suitable
habitat and the above parameters, total biomass, and sustainable yield were calculated. Moffitt
and Polovina (1987) estimated 676.6 tons of Heterocarpus laevigatus biomass and an exploitable
sustainable yield of 162 tons per year for the combined EEZ waters around Guam and CNMI.

The CNMI Division of Fish and Wildlife (DFW) conducted a data collection project specifically
for the deepwater shrimp fishery between May of 1994 and June of 1995. Catch and effort data
was gathered for both types of traps, as well as bycatch data. Depth ranges for the fishery as well
as depth of greatest abundance were recorded. Sex ratios and reproductive cycles were
determined from 1,533 H. laevigatus examined (Ostazeski 1997). Research has also been
conducted to create a depletion model which would estimate catchability and would help
determine the commercial viability of this fishery. It is likely that much shrimp went directly to
an export market and was not caught by the CPD. The Northern Mariana Islands Division of Fish
and Wildlife (DFW) monitors the commercial fishery by summarizing sales ticket receipts from
commercial establishments. DFW staff routinely distributes and collects invoice books from 80
participating local fish purchasers on Saipan, including fish markets, stores, restaurants,
government agencies and roadside vendors. There are no local permitting or reporting
requirements in place for these fisheries.
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4.3.1.2 Crustacean Fishery Statistics

CNMI’s commercial lobster fishery is small, with 2,948 1bs of commercial landings in for 2004
worth an estimated $19,408 (NMFS 2004b). Because the number of participants in lobster
fishery is unknown, the unreported commercial and noncommercial catch could double this
figure.

4.3.1.3 Review of Bycatch

There is no bycatch in the CNMI lobster fishery as lobsters in CNMI do not readily enter traps
and the fishery is primarily executed by hand harvest. As noted above, Ostazesk (1997) reported
bycatch in the deep-water shrimp fishery included a few deepwater eels (Synaphobranchus spp.),
dogfish sharks, and a large number of Geryonid crabs. Bycatch rates for this intermittent fishery
are not available.

4.3.1.4 Status of CNMI Crustacean Fisheries

To date, CNMI’s crustacean fisheries have not been determined to be overfished or subject to
overfishing

4.3.1.5 CNMI Crustacean Fisheries MSY

There no available estimates of MSY values for the CNMI lobster or crab fishery available. The
MSY for deepwater shrimp has been estimated for the Mariana Archipelago at 200 kg/nmi’
(Moffitt and Polovina 1987)

4.3.1.6  CNMI Crustacean Fisheries Optimum Yield

To date the Council has not established an OY for crustacean fisheries operating around CNMI.

4.3.1.7 CNMI Crustacean Domestic Processing Capacity

Crustaceans harvested around CNMI 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

4.3.1.8 CNMI Crustacean TALFF

The OY for CNMI crustacean fisheries have yet to be established, however, it is likely that the
domestic fleets of CNMI would have sufficient harvesting capacity to harvest the OY, however
at this time the TALFF is undetermined.

4.3.1.9 Potential for Protected Species Interactions

Lobsters around the Mariana Archipelago are hand harvested, with virtually all harvests to date
occurring in nearshore waters. There have been no observed or reported interactions with
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protected species and the potential for interactions in Federal waters around the Mariana
Archipelago is believed to be very low due to the hand harvest methods used. 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 CNMI.

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

4.3.2 Guam Crustacean Fisheries

4.3.2.1 History and Patterns of Use

Little is known about Guam’s crustacean fisheries. Fishing for these species around Guam
mostly occurs in inshore territorial waters, usually in a subsistence or recreational context. In
2004, however, two Crustacean FMP permits were registered to vessels to fish in the EEZ
around Guam. The activities of these vessels (if any) including catch levels, composition,
bycatch or location are unknown (A. Katekaru, NMFS, personal communication, August 2004).
It is estimated that a total of 2,225 pounds of spiny lobsters with a total ex-vessel value of
$7,279 were harvested commercially from waters around Guam in 2003 (NMFS 2004b). In
2004, 1,996 pounds of spiny lobsters were harvested commercially (NMFS 2004b).

In the 1970’s, one small scale, deepwater shrimp fishery was attempted in Guam, but no known
operations have occurred since (Wilder 1979). The Division of Aquatic and Wildlife (DAWR)
administers an offshore creel survey program that provides comprehensive estimates of island-
wide catch and effort for all the major fishing methods used in commercial and recreational
fishing. In 1982, the Western Pacific Fisheries Information Network (WPacFIN) began working
with the Guam Fishermen’s Cooperative Association to improve their invoicing system and
obtain data on all fish purchases on a voluntary basis. Data are also collected from a major fish
wholesaler and several retailers who make purchases directly from fishermen. These businesses
voluntarily provide data to WPacFIN using invoices (trip tickets) provided by DAWR.

There are no local permitting or reporting requirements in place for these fisheries.

4.3.2.2 Review of Bycatch

No information is yet available on bycatch in the crustacean fisheries around Guam.

4.3.2.3 Status of Guam Crustacean Fisheries

To date, Guam’s crustacean fisheries have not been determined to be overfished or subject to
overfishing

4.3.2.4 Guam Crustacean Fisheries MSY

There are no available estimates of MSY values for Guam’s lobster or crab fisheries. The MSY
for deepwater shrimp has been estimated for the Mariana Archipelago at 200 kg/nmi* (Moffitt
and Polovina 1987).
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4.3.2.5 Guam Crustacean Fisheries Optimum Yield

To date the Council has not established an OY for crustacean fisheries operating around Guam.

4.3.2.6 Guam Crustacean Fisheries Domestic Processing Capacity

The OY for Guam’s crustacean fisheries have yet to be established; however, it is likely that the
domestic fleets of Guam have sufficient harvesting capacity to take the entire OY, when, and if
that is established.

4.3.2.7 Guam Crustacean Fisheries TALFF

Available information indicates that U.S. vessels currently have the capacity to harvest the OY
on an annual basis and therefore the TALFF would appear to be zero.

4.3.2.8 Potential for Protected Species Interactions

Lobsters around the Mariana Archipelago are hand harvested, with virtually all harvests around
Guam occurring in Territorial waters. There have been no observed or reported interactions with
protected species and the potential for interactions in Federal waters around the Mariana
Archipelago is believed to be very low due to the hand harvest methods used. 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 Guam.

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

4.4 Coral Reef Ecosystem Fisheries of the Mariana Archipelago

4.4.1 CNMI Coral Reef Fisheries

4.4.1.1 History and Patterns of Use

Archaeological excavations indicate that marine turtle, shellfish, and invertebrates were collected
by the prehistoric Chamorro. Shark and dolphin remains have been excavated as well (Hunter-
Anderson et al. 1996; Moore et al. 2002). Under official Spanish colonization in1668, and their
policy of reduccion, key elements of the prehistoric cultural system were lost, including pelagic
fishing as the Spanish destroyed the large canoes and canoe houses in punitive raids. During this
period, inshore fishing for invertebrates and reef fish and reef gleaning were the main means of
obtaining marine protein (Amesbury and Hunter-Anderson 2003).

Carolinians, who are Micronesians that settled on Saipan in the 1840s, are a small minority of the

indigenous population, but they are known for their seafaring and fishing skill. Their fishing
activity largely centered on the harvest of lagoon and reef species, but small paddling canoes
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were sometimes used to fish a short distance outside the reef (Amesbury and Hunter-Anderson
1989).

Under Japanese rule (1914—1944), the Northern Mariana Islands became a major fishing base,
primarily for the harvest of skipjack tuna. However, the Chamorros or Carolinians of the
Northern Mariana Islands had little or no involvement in these industrial-scale fish harvesting or
processing operations. According to Joseph and Murray (1951), Japanese colonial policy
prohibited commercial fishing—and most other remunerative enterprises—by Chamorros and
Carolinians. Presumably, during this period the Chamorros and Carolinians relied heavily on
subsistence use of inshore marine resources (Amesbury and Hunter-Anderson 1989).

The post—World War II years saw a gradual involvement of the Chamorros and Carolinians of
the Northern Mariana Islands in commercial fishing. By 1980, several boats over 25 feet in

length were actively engaged in commercial fishing, primarily for bottomfish and pelagic species
(Orbach 1980).

It is difficult to assess the total harvest of present-day coral reef fisheries in the CNMI because of
shortcomings in fisheries statistics. Coral reef fisheries in the CNMI are mostly limited to
nearshore areas, especially off the islands of Saipan, Rota, and Tinian. Finfish and invertebrates
are the primary targets, but small quantities of seaweed are also taken. All of the recent data are
for commercial landings. Commercial landings of coral reef fish were approximately 136,000
pounds in 2003 (and include harvests of parrotfish, surgeonfish, goatfish, snappers, and emperors
(NMFS 2004b). However, a significant amount offish landed are reported as miscellaneous (see
Figure 13). Currently, moratoriums exist on invetebrate coral reef fisheries targeting sea
cucumbers (Actinopyga maruitiana) and harvests of topshell (Holothuria whitmaei) are subject
to closed seasons. Generally, coral reef fisheries in the CNMI are believed to be in good
condition, but local depletion likely occurs in some areas of Saipan (Starmer et al. 2005).

Virtually no recent information is available for inshore subsistence and recreational catches of
coral reef resources. This harvest is assumed to be substantial, especially in the more accessible
areas like Saipan Lagoon. The CNMI is now reestablishing the inshore creel survey program at
Saipan Lagoon to obtain this information. Also, little is known of the coral reef fisheries in the
northern islands of CNMI, but the catch by domestic fishermen is believed to be minor. The
exception was in 1995, when the nearshore reefs around six of the northern islands (especially
Anatahan and Sarigan) were fished commercially for several months. During that time, these
areas yielded a harvest of 15 metric tons of reef fish and 380 pieces of spiny lobster (Trianni
1998). Poaching by foreign fishing boats may occur in some places (Green 1997).
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4.4.1.2 Coral Reef Fisheries Catch Statistics
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Figure 20. CNMI Commercial Reef Fish Landings by Species Group
Source: Western Pacific Fisheries Information Network

4.4.1.3 Review of Bycatch

No information is yet available on bycatch in the inshore coral reef fisheries of the CNMI as this
data collection program has only recently (2005) been reinitiated. However, it can be presumed,
that bycatch of CNMI boat-based bottomfish fishery (see Section 4.1.1), which also harvests
shallow-water coral reef associated species, would account for much of the information available
on coral reef species bycatch.

4.4.1.4 Status of CNMI Coral Reef Fisheries

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

4.4.1.5 CNMI Coral Reef Fisheries MSY

There are no available estimates of MSY values for coral reef ecosystem management unit
species around CNMI.

4.4.1.6 CNMI Coral Reef Fisheries Optimum Yield

OY for coral reef ecosystem associated species is defined as 75 percent of their MSY. This
definition is consistent with that contained in the Coral Reef Ecosystems FMP.
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4.4.1.7 CNMI Coral Reef Fisheries Domestic Processing Capacity

Available information indicates that U.S. processors have sufficient capacity to process the
entire, yet undefined, OY.

4.4.1.8 CNMI 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 the TALFF would appear to be zero.

4.4.1.9 Potential for Protected Species Interactions

There have been no reported or observed interactions between protected species and coral reef
fisheries in Federal waters around the Mariana Archipelago and the potential for interactions is
believed to be low due to the gear types and fishing methods used. Following consultations under
section 7 of the ESA, NMFS has determined that the coral reef ecosystem fisheries will not
adversely affect any ESA-listed species or critical habitat in CNMI.

NMEFS has also concluded that the CNMI coral reef ecosystem commercial fisheries will not
affect marine mammals in any manner not considered or authorized under the Marine Mammal
Protection Act.

4.4.2 Guam Coral Reef Fisheries

4.4.2.1 History and Patterns of Use

Coral reef resource utilization by prehistoric Chamorro on Guam mirrors that of the CNMI.
Archaeological evidence reviewed by Amesbury et al. (1989) suggested “an apparent tendency
throughout prehistory and historic times for Mariana Island native groups to have relied more on
inshore fish species than offshore ones.” And, like the Chamorros in the northern islands,
Spanish colonizers also systematically destroyed large oceangoing canoes in Guam in order to
concentrate the indigenous population in a few settlements, thereby facilitating colonial rule as
well as religious conversion (Amesbury and Hunter-Anderson 1989).

By the mid-nineteenth century, there were only 24 outrigger canoes on Guam, all of which were
used only for fishing inside the reef (Myers 1993). Another far-reaching effect of European
colonization of Guam and other areas of the Mariana archipelago was a disastrous decline in the
number of Chamorros, from an estimated 40,000 persons in the late seventeenth century to
approximately 1,500 persons a hundred years later (Amesbury and Hunter-Anderson 1989).

After the U.S. acquired Guam in 1898, following the Spanish-American War, the U.S. colonial
government held training programs to encourage local residents to participate in offshore
commercial fishing (Amesbury and Hunter-Anderson 1989). However, because they lacked the
capital necessary to purchase and maintain large enough boats, most couldn’t participate.
Amesbury et al. (1989) concluded that “in the decades prior to the Second World War, inshore
but not offshore fishing was part of the subsistence base of the native people.” One document
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they reviewed was a list of the “principal fishes of Guam” written by a scientifically trained
naval officer. Nearly all the fishes listed were reef associated. The first year that a pelagic fish
species was included in the catch reports of the postwar Guam civilian government was 1956.
Until then, all catch reports were of reef-associated species (Amesbury et al. 1989).

Shortly after the end of World War II, the U.S. military assisted several villages in developing an
inshore commercial fishery using nets and traps. Post-World War II wage work enabled some
fishermen to acquire small boats with outboard engines and other equipment for offshore fishing
(Amesbury and Hunter-Anderson 1989). However, even as late as the 1970s, relatively few
people in Guam fished offshore because boats and deep-sea fishing equipment were too
expensive for most people (Jennison-Nolan 1979).

In the late 1970s, a group of Vietnamese refugees living on Guam fished commercially on a
large scale, verifying the market potential for locally-caught reef fish, bottomfish, tuna, and
mackerel (AECOS 1983). The Guam Fishermen’s Cooperative Association began operations
during that time. Until the co-op established a small marketing facility at the Public Market in
Agana, fishermen were forced to make their own individual marketing arrangements after
returning from fishing trips (AECOS 1983). In 1980, the co-op acquired a chill box and ice
machine, and emphasized wholesaling. Today, the co-op’s membership includes over 160 full-
time and part-time fishermen, and it processes and markets (retail and wholesale) an estimated
80 percent of the local commercial catch (M. Duenas, GFCA, personal communication).

Since the late 1970s, the percentage of live coral cover on Guam’s reefs and the recruitment of
small corals have decreased. This trend has been attributed to poor recruitment by coral larvae,
increased sedimentation of reef habitat, and domination of reef habitat by fleshy algae. Corals
have also been affected by natural disturbances (Birkeland 1997a). Pervasive events include
starfish predation between 1968 and 1970 and exposure of corals due to extreme tides during El
Nifio events. Heavy wave action, associated with typhoons, has had more localized effects.

Shore-based fishing accounts for most of the fish and invertebrate harvest from coral reefs
around Guam. The coral reef fishery harvests more than 100 species of fish, including the
families Acanthuridae, Carangidae, Gerreidae, Holocentridae, Kyphosidae, Labridae,
Lethrinidae, Lutjanidae, Mugilidae, Mullidae, Scaridae, and Siganidae (Hensley and Sherwood
1993).

Myers (1997) noted that seven families (Acanthuridae, Mullidae, Siganidae, Carangidae,
Mugilidae, Lethrinidae, and Scaridae) were consistently among the top ten species in any given
year from fiscal year 1991 to fiscal year 1995 and accounted for 45 percent of the annual fish
harvest. Approximately 40 taxa of invertebrates are harvested by the nearshore fishery, including
12 crustacean taxa, 24 mollusc taxa, and four echinoderm taxa (Hensley and Sherwood; Myers
1997). Species that became rare on shallow reefs due to heavy fishing include bumphead
parrotfish (Bolbometopon muricatum), humphead wrasse (Cheilinus undulatus), stingrays,
parrotfish, jacks, emperors, and groupers (Green 1997).

Many of the nearshore reefs around Guam appear to have been badly degraded by a combination
of natural and human impacts, especially sedimentation, tourist overuse, and overharvesting. In
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the last few years, there has been an increase in commercial spearfishing using scuba at night.
Catch rates have increased because of improved technology (high capacity tanks, high tech
lights, and bang sticks) that allows spearing in deeper water (3042 meters). As a result, many
larger species that have already been heavily fished in shallow water—such as bumphead
parrotfish, humphead wrasse, stingrays, and larger scarid species—are now reappearing in the
fishery catch statistics (Green 1997).

Virtually no information exists on the condition of the reefs on offshore banks. On the basis of
anecdotal information, most of the offshore banks are in good condition because of their
isolation. According to Myers (1997), less than 20 percent of the total coral reef resources
harvested in Guam are taken from the EEZ, primarily because they are associated with less
accessible offshore banks. Finfish make up most of the catch in the EEZ. Most offshore banks
are deep, remote and subject to strong currents. Generally, these banks are only accessible during
calm weather in the summer months (May to August/September). Galvez Bank is the closest and
most accessible and, consequently, fished most often. In contrast, the other banks (White Tuna,
Santa Rose, Rota) are remote and can only be fished during exceptionally good weather
conditions (Green 1997). Local fishermen report that up to ten commercial boats, with two to
three people per boat, and some recreational boats, use the banks when the weather is good
(Green 1997).

At present, the banks are fished using two methods: bottomfishing by hook and line and jigging
at night for bigeye scad (Selar crumenophthalmus; Myers 1997). In recent years, the estimated
annual catch in these fisheries has ranged from 14 to 22 metric tons of shallow bottomfish and 3
to 11 metric tons of bigeye scad (Green 1997). The shallow-water component accounted for
almost 68 percent (35,002 to 65,162 Ibs.) of the aggregate bottomfish landings in fiscal year
1992-94 (Myers 1997). Catch composition of the shallow-bottomfish complex (or coral reef
species) is dominated by lethrinids, with a single species (Lethrinus rubrioperculatus) alone
accounting for 36 percent of the total catch. Other important components of the bottomfish catch
include lutjanids, carangids, serranids, and sharks. Holocentrids, mullids, labrids, scombrids, and
balistids are minor components. It should be noted that at least two of these species (Aprion
virescens and Caranx lugubris) also range into deeper water and some of the catch of these
species occurs in the deepwater fishery.

The majority of bigeye scad fishing occurs in territorial waters, but also occasionally takes place
in federal waters. Estimated annual offshore landings for this species since 1985 have ranged
from 6,393 to 44,500 pounds, with no apparent trend (Myers 1997). It is unclear how much of
the offshore bigeye scad fishery has occurred in the EEZ.

4.4.2.2 Coral Reef Fisheries Catch Statistics
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Table 17. 2002 and 2003 Estimated Harvests of Top 10 Families for Inshore and Offshore

Fisheries
Inshore* Offshore**
2002 2003 2002 2003
Family Catch Family Catch Family Catch Family Catch
(Ibs) (Ibs) (Ibs) (Ibs)
Kyphosidae 20,823 | Acanthuridae 27,920 | Lethrinidae 29,915 | Lethrinidae 25,590
(Rudderfishes) (Surgeonfishes) (Emperors) (Emperors)
Siganidae 19,300 | Carangidae 21,337 | Acanthuridae | 20,523 | Acanthuridae 18,620
(Rabbitfishes) (Jacks) (Surgeonfish) (Surgeonfish)
Acanthuridae | 17,129 | Siganidae 12,408 | Scaridae 16,438 | Scaridae 18,141
(Surgeonfish) (Rabbitfishes) (Parrotfishes) (Parrotfishes)
Carangidae 14,938 | Mullidae 11,818 | Carangidae 12,192 | Carangidae 21,117
(Jacks) (Goatfishes) (Jacks) (Jacks)
Lethrinidae 9,856 Scaridae 9,464 Serranidae 6,562 | Serranidae 23,621
(Emperors) (Parrotfishes) (Groupers) (Groupers)
Mullidae 8,679 Lethrinidae 5,174 Lutjanidae 3,319 | Lutjanidae 6,791
(Goatfishes) (Emperors) (Snappers) (Snappers)
Lutjanidae 5,966 Diodontidae 3,627 Sphyraenidae | 3,491 | Sphyraenidae 7,345
(Snappers) (Porcupinefish) (Barracudas) (Barracudas)
Serranidae 4,765 Scombridae 2,875 Labridae 3,060 | Labridae 5,229
(Groupers) (Mackerels) (Wrasses) (Wrasses)
Mugilidae 4,378 Serranidae 2,824 | Mullidae 5,150 | Scombridae 7,548
(Mullets) (Groupers) (Goatfishes) (Mackerels)
Belonidae 4,329 | Carcharhinidae | 2,767 Siganidae 3,055 | Carcharhinidae | 3,590
(Needlefishes) (Requiem (Rabbitfish) (Requiem
Sharks) Sharks)

Sources: Gutierrez 2003; Flores 2003; DAWR unpublished data.
Note: Inshore data excludes seasonal runs of juvenile siganids and bigeye scads.
*Information gathered from creel surveys targeted at shore-based fishermen.

** Information gathered from creel surveys with boat-based fishermen at boat ramps and harbors.

Total coral reef fish landings for Guam in 2002 and 2003 were estimated at 273,799 pounds and
306,626 pounds, respectively (NOAA 2005b).

4.4.2.3 Review of Bycatch

Coral reef taxa are currently harvested primarily in Guam’s territorial waters. No bycatch
measures are necessary at this time. No permits for coral reef fisheries in Federal waters have yet
been issued. At this time and under these circumstances, there is no reported bycatch associated

with this fishery.

4.4.2.4 Status of Guam Coral Reef Fisheries

To date, Guam’s coral reef fisheries have not been determined to be overfished or subject to

overfishing
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4.4.2.5 Guam Coral Reef Fisheries MSY

There are no available estimates of MSY values for coral reef ecosystem management unit
species around Guam.

4.4.2.6 Guam Coral Reef Fisheries Optimum Yield

OY for coral reef ecosystem associated species is defined as 75% of their MSY. This definition
is consistent with that contained in the Coral Reef Ecosystems FMP.

4.4.2.7 Guam Coral Reef Fisheries Domestic Processing Capacity

Available information indicates that U.S. processors have sufficient capacity to process the
entire, yet undefined, OY.

4.4.2.8 Guam 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 the TALFF would appear to be zero.

4.4.2.9 Potential for Protected Species Interactions

There have been no reported or observed interactions between protected species and coral reef
fisheries in Federal waters around the Mariana Archipelago and the potential for interactions is
believed to be low due to the gear types and fishing methods used. Following consultations under
section 7 of the ESA, NMFS has determined that the coral reef ecosystem fisheries will not
adversely affect any ESA-listed species or critical habitat in Guam.

NMEFS has also concluded that the Guam coral reef commercial fisheries will not affect marine
mammals in any manner not considered or authorized under the Marine Mammal Protection Act.

4.5 Precious Coral Fisheries of the Mariana Archipelago
45.1 CNMI Precious Coral Fisheries

4.5.1.1 History and Patterns of Use

Little is known about the presence of precious corals in the waters around the CNMI. The
amount of habitat where precious corals can grow is limited throughout the archipelago because
of the steep topography. Black coral grows in relatively shallow waters of 30—100 meters, while
pink, gold, and bamboo coral grows in deeper waters of 300 to1,500 meters (Grigg, 1993). Thus,
precious corals could theoretically exist in both the nearshore waters (0—3 nm) as well as in the
offshore (3—200 nm) waters.
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Reports of a fishery from pre—World War II suggest that large quantities of high-quality
Corallium spp. were taken in waters north of Pagan Island (Takahashi 1942 as cited in Grigg and
Eldredge 1975). Since then, no known precious coral harvests have occurred within EEZ waters
around CNMI.

4.5.1.2 Status of CNMI Precious Corals Fishery

To date, CNMI’s precious corals fishery has not been determined to be overfished or subject to
overfishing.

4.5.1.3 CNMI Precious Corals Fishery MSY

There are no estimates available of MSY values for precious corals around CNMI.

4.5.1.4 CNMI Precious Corals Fishery Optimum Yield

Precious corals in the EEZ around CNMI comprise exploratory area XP-CNMI which has an
OY of 1,000 kg per year for all species combined (except black corals). No OY has been
determined for black corals around CNMI. This definition is consistent with that contained in the
Precious Corals FMP.

4.5.1.5 CNMI Precious Corals Fishery 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.

4.5.1.6 CNMI Precious Coral Fishery TALFF

The TALFF for CNMI precious corals is defined as the 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 available for foreign fishing under a scientific research plan approved by NMFS
in consultation with the Council and State agencies.

4.5.1.7 Potential for Protected Species Interactions

There have been no reported or observed interactions between marine mammals, sea turtles or
seabirds and the precious corals fishery in the Hawaiian Archipelago (where there has been an
active precious corals fishery). There could be some impact on marine mammals or sea turtles
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 would
be expected to constitute a low-level risk to these species marine mammals if precious corals
fishery were to develop in the Mariana Archipelago. 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 CNMI.
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NMEFS has also concluded that the CNMI precious corals commercial fisheries will not affect
marine mammals in any manner not considered or authorized under the Marine Mammal
Protection Act.

45.2 Guam Precious Coral Fisheries

4.5.2.1 History and Patterns of Use

During the 1970s, surveys for precious coral in the waters surrounding CNMI were performed
(Grigg and Eldridge 1975). The study focused on the presence of pink and red corals (Corallium
spp.) and black coral (Antipathes spp.). Very little precious coral resources were found in these
surveys. There is no precious coral fishery currently operating around Guam, nor have there been
any reported or observed landings of precious corals harvests from the EEZ around Guam.

4.5.2.2 Status of Guam Precious Corals Fishery

To date, Guam’s precious corals fishery has not been determined to be overfished or subject to
overfishing.

4.5.2.3 Guam Precious Corals Fishery MSY

There are no MSY estimates available for precious corals around Guam.

4.5.2.4 Guam Precious Corals Fishery Optimum Yield

Precious corals in the EEZ around Guam comprise exploratory area XP-GU which has an OY of
1,000 kg per year for all species combined (except black corals). No OY has been determined for
black corals around Guam. This definition is consistent with that contained in the Precious
Corals FMP.

4.5.2.3 Guam Precious Corals Fishery 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.

4.5.2.4 Guam Precious Coral Fishery TALFF

The TALFF for Guam precious corals is defined as the quota minus two times of the amount
harvested by domestic vessels between July 1 and December 31 of the proceeding year. The
TALFF will be available for foreign fishing under a scientific research plan approved by NMFS
in consultation with the Council and State agencies.
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4.5.2.5 Potential for Protected Species Interactions

There have been no reported or observed interactions between marine mammals, sea turtles or
seabirds and the precious corals fishery in the Hawaiian Archipelago (where there has been an
active precious corals fishery). There could be some impact on marine mammals or sea turtles
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 would
be expected to constitute a low-level risk to these species marine mammals if precious corals
fishery were to develop in the Mariana Archipelago. 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 Guam.

NMEFS has also concluded that the Guam precious corals commercial fisheries will not affect
marine mammals in any manner not considered or authorized under the Marine Mammal
Protection Act.

4.6 Description of Mariana Archipelago Fishing Communities

The community setting of the fisheries of the Western Pacific Region 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 sub-island
level with which to illustrate these points.

4.6.1 Identification of Fishing Communities

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

Given 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 Guam, and the Northern
Mariana Islands—as separate fishing communities (64 FR 19067, April 19, 1999). Defining the
boundaries of the fishing communities broadly helps to ensure that fishery impact statements
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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 Economic and Social Importance of Fisheries in Guam and CNMI

Guam

Based on creel surveys of fishermen, only about one quarter to one third of Guam’s inshore
catch is sold. The remainder enters noncommercial channels (Knudson 1987). Reef and
bottomfish continue to be important for social obligations, such as fiestas and food exchange
with friends and families. One study found a preference for inshore fish species in
noncommercial exchanges of food (Amesbury and Hunter-Anderson 1989). The social
obligation to share one’s fish catch extends to part-time and full-time commercial fishermen.
Such gifts are often reef fish or shallow-water bottomfish (Amesbury and Hunter-Anderson
1989). Even when fish are purchased informally by friends, neighbors or relatives of the
fisherman, the very personal marketing tends to restrain the price asked (WPRFMC 2003).

Domestic fishing on Guam supplements family subsistence, which is gained by a combination
of small scale gardening, ranching and wage work (Amesbury and Hunter-Anderson 1989). The
availability of economic activities such as part-time fishing is among the major reasons that
Guam has not experienced more social problems during times of economic hardship and
increasing unemployment. The subsistence component of the local economy has gained
significance in recent years with the downturn in Guam’s major industries and increasing
unemployment.

Fishing in Guam continues to be important not only in terms of contributing to the subsistence
needs of the Chamorro people but also in terms of preserving their history and identity. Fishing
assists in perpetuating traditional knowledge of marine resources and maritime heritage of the
Chamorro culture.

In-depth analyses of the historical and contemporary importance of fisheries to the indigenous
peoples of Guam and the Northern Mariana Islands have been done by Amesbury and Hunter-
Anderson (1989 and 2003), Amesbury et al. (1989), and Iversen et al. (1990). Over the centuries
of acculturation, beginning with the Spanish conquest in the late seventeenth century, many
elements of traditional Chamorro and Carolinian culture of Guam and the Northern Mariana
Islands were lost but certain traditional values and attitudes were retained and have been melded
with elements of Western culture that are now a part of local life and custom. Amesbury and
Hunter-Anderson et al. (1989, p. 48) noted that the practice of sharing one’s fish catch with
relatives and friends during Christian holidays is rooted in traditional Chamorro culture:

A strongly enduring cultural dimension related to offshore fishing is the high value
placed on sharing of the catch, and the importance of gifts of fish to relatives and
friends.

High value is placed on sharing one’s fish catch with relatives and friends. Sometimes fish are
sold in order to earn money to buy gifts for friends and relatives on important Catholic religious
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occasions such as novenas, births and christenings, and other holidays (Amesbury and Hunter-
Anderson 1989).

Hensley and Sherwood (1993) note that the traditional practice of sharing the catch of atulai
(Selar crumenophthalmus) from a surround net continues today, with equal portions given to the
owner of the net, the village where the fish were caught, and the group that participated in the
harvest.

The social obligation to share one’s fish catch extends to part-time and full-time commercial
fishermen. Such gifts are often reef fish or shallow-water bottomfish (Amesbury and Hunter-
Anderson 1989). Even when fish are purchased informally by friends, neighbors or relatives of
the fisherman, the very personal marketing tends to restrain the price asked (WPRFMC 2003).

Rubinstein (2001) asked respondents to indicate to whom they regularly give fish. Nearly all
fishermen (96 percent) reported regularly giving fish to family (36 percent), friends (13 percent),
or both (47 percent). Most fishermen (53 percent) said they do not give fish to people other than
family and close friends; of those who did occasionally, the main recipients were church fiestas
(32 percent) and other church events or organizations (20 percent). The author noted that the
pattern of distribution reflected Guam’s long and well-entrenched Catholic tradition.

CNMI

The Mariana Islands were first settled about 3,000 years ago, but their present social and
demographic structure is largely the result of colonial experiences of the last 300 years. Fishing
has occurred throughout the island’s history. Archaeological evidence reviewed by Amesbury
and Hunter-Anderson (1989) suggested “...an apparent tendency throughout prehistory and
historic times for Mariana Island native groups to have relied more on inshore fish species than
offshore ones ....” In the late 1880s, the Spanish governor of the Mariana Islands wrote of Guam
that “inside the reef (indigenous people) catch different varieties (of fish) all year long.”
Whether the preference for reef fishing had anything to do with restrictions on the use of ocean-
going canoes is not clear. The Governor also noted the importance of the seasonal arrival of
rabbitfish (manahak) in inshore areas (“the populace then appears en masse to fish”), which is
still an important event in Guam’s reef fishery in modern times.

Prior to the arrival of Europeans in the Mariana Islands in the sixteenth century, the Chamorros,
as the original inhabitants of those islands were called, possessed large sailing canoes that
enabled them to fish on offshore banks and sea mounts (Amesbury and Hunter-Anderson 1989).
The manufacture of these canoes was monopolized by the matua (noble caste) who were also the
deep-sea fishermen and inter-island traders within Chamorro communities (Jennison-Nolan
1979). In the early seventeenth century a Spanish priest described the Chamorros as “...the most
skilled deepwater fishing people yet to have been discovered” (Driver 1983:208). However,
during the 1700s the large, oceangoing canoes of the Chamorros were systematically destroyed
by the Spanish colonizers of the Mariana Islands in order to concentrate the indigenous
population in a few settlements, thereby facilitating colonial rule as well as religious conversion
(Amesbury and Hunter-Anderson 1989). After the enforced demise of the sailing canoes, fishing
for offshore species was no longer possible. By the mid-nineteenth century, there were only 24
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outrigger canoes on Guam, all of which were used only for fishing inside the reef (Myers 1993).
Another far-reaching effect of European colonization of the Mariana Archipelago was a
disastrous decline in the number of Chamorros, from an estimated 40,000 persons in the late
seventeenth century to approximately 1,500 persons a hundred years later (Amesbury and
Hunter-Anderson 1989).

Orbach (1980) noted that the fisheries in CNMI are inextricably involved with the lifestyles and
plural-occupational patterns of fishery participants. Part-time fishing performed in conjunction
with other activities has a prominent place in the socioeconomic adaptations of local residents.
People fish for bottomfish and other species to supplement their family subsistence, which is
gained by a combination of small scale gardening and wage work (Amesbury et al. 1989).
Orbach suggests that the availability of economic activities such as part-time fishing is among
the major reasons that CNMI has not experienced more of the problems of other island entities
such as out-migration or high rates of crime and juvenile delinquency.

Fishing in the CNMI continues to be important not only in terms of contributing to the
subsistence needs of the Chamorro people but also in terms of preserving their history and
identity. Fishing has assisted in perpetuating the traditional knowledge of marine resources and
maritime traditions of the Chamorro (and Carolinian) cultures and has helped them maintain
their connection to the sea and its resources.

Community Dependence on Fishing and Seafood

Over the centuries of acculturation, beginning with the Spanish conquest in the late seventeenth
century, many elements of traditional Chamorro and Carolinian culture in Guam and the
Northern Mariana Islands were lost. But certain traditional values and attitudes were retained and
have been melded with elements of Western culture that are now a part of local life and custom.
High value is placed on sharing one’s fish catch with relatives and friends. Sometimes fish are
sold in order to earn money to buy gifts for friends and relatives on important Catholic religious
occasions such as novenas, births and christenings, and other holidays (Amesbury and Hunter-
Anderson 1989).

In addition, the people of the Mariana Archipelago participate in many banquets throughout the
year associated with neighborhood parties, wedding and baptismal parties, and especially the
village fiestas that follow the religious celebrations of village patron saints. All of these
occasions require large quantities of fish and other traditional foods (Rubinstein 2001).

Hensley and Sherwood (1993) note that the traditional practice of sharing the catch of atulai
(Selar crumenophthalmus) from a surround net continues today, with equal portions given to the
owner of the net, the village where the fish were caught, and the group that participated in the
harvest.

Based on creel surveys of fishermen, only about one-quarter to one-third of Guam’s inshore
catch is sold. The remainder enters non-commercial channels (Knudson 1987). Reef fish
continues to be important for social obligations, such as fiestas and food exchange with friends
and families. One study found a preference for inshore fish species in non-commercial exchanges
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of food (Amesbury and Hunter-Anderson 1989; Amesbury et al. 1989). The local harvest of reef
fish is insufficient to meet commercial demand, and there are substantial imports from the FSM

and the Philippines. Annual seafood consumption in Guam is about 56 lbs per capita (WPRFMC
2003).

The social obligation to share one’s fish catch extends to part-time and full-time commercial
fishermen. Such gifts are often reef fish or shallow-water bottomfish (Amesbury and Hunter-
Anderson 1989). Even when fish are purchased informally by friends, neighbors or relatives of
the fisherman, the very personal marketing tends to restrain the price asked (WPRFMC 2003).

Rubinstein (2001) asked respondents to indicate to whom they regularly give fish. Nearly all
fishermen (96 percent) reported regularly giving fish to family (36 percent), friends (13 percent),
or both (47 percent). Most fishermen (53 percent) said they do not give fish to people other than
family and close friends; of those who did occasionally, the main recipients were church fiestas
(32 percent) and other church events or organizations (20 percent). The author noted that the
pattern of distribution reflected Guam’s long and well-entrenched Catholic tradition.

4.6.3 Importance of Subsistence Fishing to Communities

Many tropical islands in the South Pacific Ocean are confronted by rapidly growing human
populations, but have few economic resources that their residents can utilize. Fish resources,
from traditional subsistence fishing in times past to today's more modem boat-based fisheries,
have always been an important component of island economies (Doulman and Kearney, 1991).
Fishing also continues to contribute to the cultural integrity and social cohesion of Pacific island
communities.

The continuing importance of subsistence activities to today’s Native Hawaiians has been
recently described by Davianna McGregor (McGregor 2007) as follows below. Although
McGregor wrote primarily about Native Hawaiians, her words are also considered relevant for
many other indigenous groups and individuals in the Western Pacific Region.

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.
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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.

Resources obtained through subsistence are also used for a variety of special life cycle occasions
that bond families and communities. Ohana [family] 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.
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CHAPTER 5: MARIANA ARCHIPELAGO FEP MANAGEMENT
PROGRAM

5.1 Introduction

This chapter describes Council’s management program for bottomfish, crustaceans, precious
corals and coral reef ecosystem fisheries of the Mariana Archipelago FEP as well as the criteria
used to assess the status of managed species. All CNMI and Guam regulations and laws
governing the use of marine resources continue to apply and are not superseded in any way by
this FEP.

One of the principles of ecosystem-based management is the need to consider the precautionary
approach, the burden of proof, and adaptive management. The Mariana Archipelago FEP will
continue to give consideration to these principles and 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).

The 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.
The technical guidance for implementing National Standard 1 (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 21. The y-axis,
F/Fumsy, indicates the variable which managers must control as a function of B/Bysy on the x-
axis. The specific application of these guidelines to the Mariana’s Archipelago’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.
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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

(2) 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

(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.
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Figure 21. Example of MSY, Target and Rebuilding Control Rules
Source: Restrepo et al. 1998

In Figure 21 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
(FTARGET) and rebuilding (FREBUILDING) control rule.

5.2.1 MSY Control Rule and Stock Status Determination Criteria

A 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 are 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 the “objective and
measurable criteria for identifying when the fishery to which the plan applies is overfished” that
are required under the MSA. The guidelines for National Standard 1 (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.

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 stock 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
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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
condition16 or existing remedial action to end previously identified overfishing or to rebuild an
overfished stock has not resulted in adequate progress. The Secretary reports annually to the
Congress and the Councils on the status of fisheries according to the above overfishing criteria.

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, and that it “must not exceed
the fishing mortality rate or level associated with the relevant MSY control rule” Guidance in
Restrepo et al. (1998) regarding specification of the MFMT is based on the premise that the
MSY control rule constitutes the MFMT. In the example in Figure 21 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 stock size threshold
[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 21 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 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 (Brag) could be specified at some point above MSST, as indicated in Figure
21. The control rule would not call for any change in F as a result of breaching By, 5 — 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 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.

16 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).

123



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 21. 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.
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 14, 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
from having fallen below MSST. In the example in Figure 14 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.”
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5.3  Management Measures for Bottomfish and Seamount Groundfish Fisheries

The following sections summarize current regulations for the Mariana Archipelago, which are
intended to conserve and manage bottomfish MUS and protected species during bottomfish
fishing operations.

5.3.1 Permit and Reporting Requirements

In order to identify participants and to collect adequate harvest and effort data, Federal permits
and logbook reporting are required for all vessels greater than 50 ft or greater used to fish for,
land, or transship bottomfish management unit species shoreward of the outer boundary of the
Guam subarea of the bottomfish fishery management area. Mandatory permitting and reporting
only applies to large bottomfish vessels (50 ft or greater) because the large vessels have been
identified as having a greater capacity to deplete local populations of bottomfish. Federal permits
and catch reports are also required for all commercial fishing for bottomfish management unit
species in federal waters around CNMI and the operators of commercial vessels greater than 40
ft in length must also complete federal sales reports. Fishery participants have the option of using
NMEFS approved electronic logbooks in lieu of paper logbooks.

5.3.2 Gear Restrictions

To protect habitat and reduce bycatch, fishing for bottomfish by means of bottom trawls and
bottom set gillnets is prohibited. Additionally, the possession or use of any poisons, explosives
or intoxicating substances to harvest bottomfish or seamount groundfish is prohibited.

5.3.3 At-sea Observer Coverage

To gather additional information, 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 hours prior notice by NMFS of an observer requirement.

5.3.4 Area Restrictions

To maintain adequate opportunities for small-scale commercial, recreational, and subsistence
bottomfish fishermen in the federal waters around Guam, bottomfish vessels 50 ft or greater are
prohibited from fishing for bottomfish within 50 nm of Guam. For the same reason bottomfish
vessels 40 ft or greater are prohibited from fishing within waters 0-50 miles around the Southern
Islands of the Commonwealth of the Northern Mariana Islands (CNMI) and 0-10 miles around
the Northern Island of Alamagan. These vessels must carry active VMS units that are owned,
installed and maintained by NMFS.

5.3.5 Framework for Regulatory Adjustments

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
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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 2 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

Byecatch is reduced through implementation of prohibitions on the use of less or non-selective
fishing methods including bottom trawls, bottom gillnets, explosive and poisons. A variety of
operational and management measures are used to minimize bycatch and bycatch mortality in the
bottomfish fishery around the Mariana Archipelago. In the bottomfish and troll and handline
fisheries, the gear types and fishing strategies used tend to be relatively selective for desired
species and sizes. Measures that serve to further reduce bycatch in the bottomfish fishery include
prohibitions on the use of bottom trawls, bottom gillnets, explosives, and poisons. An additional
measure in the process of being developed that would further reduce bycatch and protected
species interactions is restrictions on the use of bottom-set longline gear. Bycatch reduction is
also achieved through non-regulatory means, including outreach to fishermen and engagement of
fishermen in research activities and the management process.
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Five types of non-regulatory measures aimed at reducing bycatch and bycatch mortality, and
improving bycatch reporting are 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.

5.3.7 Other Regulatory Measures

Due to concerns over habitat impacts, it is prohibited for any vessel larger than 50 feet to anchor
on Guam’s Southern Banks. However, in the event of an emergency caused by ocean conditions
or vessel malfunctions, vessels are exempted from this prohibition (if able to adequately
document the condition or malfunction).

5.3.8 Application of National Standard 1

MSY Control Rule

Biological and fishery data are poor for all bottomfish species in Guam and the CNMI.
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.

The overfishing criteria and control rules are specified and applied to individual species within
the multi-species stock whenever possible. Where this is not possible, they will be based on an
indicator species for the multi-species stock. It is important to recognize that individual species
would be 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 result in excessive depletion of
that species. For the seamount groundfish stocks, armorhead serves as the indicator species. No
indicator species are being used for the two bottomfish multi-species stock complexes (Guam
and CNMI). Instead, the control rules are applied to each stock complex 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 value of M used to determine the reference point values are 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. 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.

' 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.
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In addition to the thresholds MFMT and MSST, a warning reference point, B 46, 1s specified at
some 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 18.

Table 18. Overfishing Threshold Specifications for Bottomfish and Seamount Groundfish
Stocks

MFMT MSST Briac
FusvB
F B == f B S C BMSY
( ) C Busy of C Busy Busv

F(B) = Fusv 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, CPUEysy, and CPUEg, ¢ are used as proxies for Fysy, Buysy, and
Briag, 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. CPUE,,sy would be
calculated as half of a multi-year average reference CPUE, called CPUEgg;. The multi-year
reference window would be objectively positioned in time to maximize the value of CPUEgg;.
Eusy would be calculated using the same approach or, following Restrepo et al. (1998), by setting
Eusy equal to E.ve, where Eavi: represents the long-term average effort prior to declines in CPUE.
When multiple estimates are available, the more precautionary one is used.

Since the MSY control rule specified here 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
excessive depletion. 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 applies 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/SSBPgg, 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 SSBPR,
but it will continue to apply until the ratio achieves the “SSBP ratio recovery target”
(SSBPR1arcer), Which is set at a level no less than SSBPR,;x. These two reference points and
their associated recruitment overfishing control rule, which prescribe a target fishing mortality
rate (Froresuip) as a function of the SSBP ratio, are specified as indicated in Table 19. Again,
Ewusy 1s used as a proxy for Fysy.
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Table 19. Recruitment Overfishing Control Rule Specifications for Bottomfish and
Seamount Groundfish Stocks

I:RO-REBUILD SSBF)RMIN SSBF)RTARGET
F(SSBPR) =0 for SSBPR <0.10
F(SSBPR) = 0.2 Fusy  for 0.10 < SSBPR < SSBPRun 0.20 0.30

F(SSBPR) = 0.5 Fusv for SSBPRuwn < SSBPR < SSBPR rarcer

Target Control Rules and Reference Points

While there is an established OY, it is not quantified or in the form of a control rule, therefore,
no target control rules or reference points are currently specified for bottomfish stocks of the
Mariana Archipelago.

Rebuilding Control Rule and Reference Points

No rebuilding control rule or reference points are currently specified for bottomfish stocks of the
Mariana Archipelago.

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 the 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 such that 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 to 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, creel survey data, vessel observer data, and the findings of
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fishery-independent surveys when they are conducted. Spatial assessments will initially be done
separately for EEZ waters around Guam and CNMI but may be integrated as stock bounds and
ecosystem structure become better understood.

Measures to Address Overfishing and Overfished Stocks

To date no bottomfish stocks in either Guam or the CNMI have been determined to be overfished
or subject to overfishing. 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. Measures that may be considered include 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 combination of control rules and reference points is illustrated in Figure 22. The primary
control rules that will be 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 to provide for
recovery from recruitment overfishing is shown in part (b).
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Figure 22. Combination of Control Rules and Reference Points for Bottomfish and
Seamount Groundfish Stocks
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5.4  Current Conservation and Management Measures for Precious Corals Fisheries

The following sections contain the current regulations, as they are written in the Code of Federal
Regulations, which are intended to conserve and manage precious coral MUS and protected
species during precious coral fishing operations.

Federal permits are required to harvest Precious Coral MUS in Federal waters around the CNMI
or Guam and permit holders are required to maintain Federal logbooks of their catch and effort.
This is an open access fishery and as of June 2007 no Federal permits had been issued. There are
currently no defined known precious coral beds or active precious coral fisheries in either
Federal or Territorial waters around the Mariana Archipelago. However, because the precious
coral MUS are known to be present it is possible a future fishery may develop. If one were to
develop it would be subject to the existing quotas for exploratory areas and would have an
annual harvest quota 1,000 kg of all species combined (except black corals) kg for EEZ waters
around CNMI and a second annual harvest quota of 1,000 kg of all species combined (except
black corals) for EEZ waters around Guam.

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 to carry on board an
observer when directed to do so by NMFS. This measure is intended to allow NMFS to learn
more about sea turtle interactions with fishing operations, to evaluate existing measures to reduce
sea turtle interactions, and to determine whether additional measures to reduce interactions may
be necessary.

5.4.1 Permit and Reporting Requirements

In order to identify participants and to collect harvest and effort data, Federal permits and
reporting are required for any vessel of the United States fishing for, taking or retaining precious
corals in EEZ waters around Guam or CNMI. 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. Fishery participants have the option of using NMFS approved electronic logbooks
in lieu of paper logbooks.

5.4.2 Seasons and Quotas

The fishing year for precious corals begins on July 1 and ends on June 30 the following year.

The quota limiting the amount of precious corals that may be taken in an exploratory area during
the fishing year are 1,000 kg per area, all species combined (except black corals). Only live coral
is counted toward the quota. Live coral means any precious coral that has live coral polyps or
tissue.

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.
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And, 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 may 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.

5.4.3 Closures

If the NMFS Regional Administrator determines that the harvest quota for any exploratory area
will be reached prior to the end of the fishing year 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.

5.4.4 Restrictions

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 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).

Gear Restrictions --To protect habitat and reduce bycatch, 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.

Gold CoralHarvest Moratorium-- To prevent overfishing and stimulate research on gold corals,
fishing for, taking, or retaining any gold coral (live and dead) in any precious coral permit area is
prohibited through June 30, 2013. This includes all EEZ waters of the Western Pacific Region.
Additional research results on gold coral age structures, growth rates, and correlations between
length and age would be considered by the Council and NMFS prior to the expiration of the 5-
year moratorium.

5.45 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 Plan Team will prepare an annual report on the fishery in the
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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 FEP, 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 Precious Corals 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 FEP, 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 Precious Corals 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.

5.4.6 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. However, only selective gear can be used to
harvest precious corals, thereby reducing the potential for bycatch. 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.

5.4.7 Application of National Standard 1

Due to the paucity of information on the existence and distribution of precious corals and the
absence of a precious coral fishery in the Mariana Archipelago, specification of MSY, OY and
overfishing have not been individually determined for precious coral management unit species.
However, OY values have been defined for precious corals in the exploratory areas around
CNMI and Guam. Should a precious coral fishery develop in the Mariana Archipelago, the
Council may develop specifications for specific coral species or beds depending on the
information and stock assessment tools available. Spatial assessments will initially be done
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separately for EEZ waters around Guam and CNMI but may be integrated as stock bounds and
ecosystem structure become better understood.

Measures to Address Overfishing and Overfished Stocks

At present no stocks of precious corals in the Mariana Archipelago have been determined to be
overfished or experiencing overfishing. Provisions of the Precious Corals FMP, as amended, are
sufficient to prevent overfishing and these measures have been carried over (i.e., maintained
without change) into this FEP.

5.5  Current Conservation and Management Measures for Crustacean Fisheries

The following sections contain the current regulations, as they are written in the Code of Federal
Regulations, which are intended to conserve and manage Crustacean MUS and protected species
during crustacean fishing operations

A Federal permit is required to harvest Crustacean MUS in Federal waters around the Mariana
Archipelago and permit holders are required to participate in local reporting systems.

5.5.1 Management Areas and Subareas

Permit Area 3 includes EEZ waters around Guam and American Samoa as well as EEZ waters
outside of 3 nm around CNMI.

5.5.2 Permit and Reporting Requirements

In order to identify participants and to collect harvest and effort data, Federal permit and logbook
reporting is required when fishing for Crustacean MUS in EEZ waters around Guam and CNMI.
A permit application must obtained from the Regional Administrator and permits will be issued
to the owner of the vessel that is used to fish for crustacean MUS. Fishery participants have the
option of using NMFS approved electronic logbooks in lieu of paper logbooks.

5.5.3 Gear Restrictions

To protect habitat and reduce bycatch in Permit Area 3, it is unlawful for any person to fish for,
take or retain lobsters with explosives, poisons, or electrical shocking devices.

5.5.4 Notifications

To support fishery monitoring, 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.
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5.5.5 At-Sea Observer Coverage

To support fishery monitoring, all fishing vessels must carry an observer when requested to do so
by the NMFS Regional Administrator.

5.5.6 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, 2 or 3. By June 30 of
each year, the Plan Team will prepare an annual report on the fisheries 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 FEP, 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 FEP, 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.

5.5.6 Bycatch Measures

No bycatch measures or actions are necessary at this time. Lobsters are taken by hand and
harvest currently occurs primarily almost exclusively in territorial waters, 0-3 miles. There is no
known bycatch associated with this fishery.

5.5.7 Application of National Standard 1

Specifications of OY and overfishing have not been determined for Crustacean MUS in the
Mariana Archipelago as there is virtually no crustaceans fishery operating in the EEZ
surrounding those areas at present. However, should a crustacean fishery develop, and the
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Council determine a stock status determination is needed, the Council will rely on the
specification of target and rebuilding control rules and reference points established for the NWHI
lobster and deepwater shrimp fisheries until appropriate specifications are developed for
crustacean fishery resources of the Mariana Archipelago. The specifications would be applied to
multi-species stock complexes or to individual species, depending on the information and stock
assessment tools available. Spatial assessments will initially be done separately for EEZ waters
around Guam and CNMI but may be integrated as stock bounds and ecosystem structure become
better understood.

5.6  Current Conservation and Management Measures for Coral Reef Ecosystem
Fisheries

The following sections contain the current regulations, as they are written in the Code of Federal
Regulations, which are intended to conserve and manage coral reef MUS and protected species
during coral reef fishing operations.

5.6.1 Permitand Reporting Requirements

In order to identify participants, collect harvest and effort data, and control harvests, special
permits are required for any directed fisheries on potentially harvested coral reef taxa (PHCRT)
within the regulatory area or to fish for any CRE MUS in the coral reef regulatory area 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 who 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. 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 permits. Fishery participants
have the option of using NMFS approved electronic logbooks in lieu of paper logbooks.

5.6.2 Notification

To support fishery monitoring, any special permit holder must contact the appropriate NMFS
enforcement agent in Guam 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
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To protect habitat and reduce bycatch, allowable gear types comprise: (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.

5.6.5 Other Measures

Due to concerns over habitat impacts, it is prohibited for any vessel larger than 50 feet to anchor
on Guam’s Southern Banks. However, in the event of an emergency caused by ocean conditions
or vessel malfunctions, vessels would be exempted from this prohibition. They must be able to
document the condition or malfunction after the fact. A proposed rule was published December
20, 2006 (71 FR 76265) which would require 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 to carry on board an observer when directed to do so by NMFS. NMFS is
proposing this measure to learn more about sea turtle interactions with fishing operations, to
evaluate existing measures to reduce sea turtle takes, and to determine whether additional
measures to reduce takes may be necessary.

5.6.6 Bycatch Measures

Almost all coral reef fishes caught in the Mariana Archipelago are considered food fishes and are
kept, regardless of size or species. There is no specific information available on bycatch from
coral reef fisheries, particularly inshore fisheries. CRE MUS may not be taken by means of
poisons, explosives, or intoxicating substances and further, possession and use of these materials
is prohibited. 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
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EEZ of the U.S. in a fishery identified through NMFS’ annual determination process must carry
an observer when directed to do so.

5.6.7 Application of National Standard 1

MSY Control Rule and Stock Status Determination

Available biological and fishery data are poor for all coral reef ecosystem management unit
species in the Mariana 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.

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 will be 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. Spatial assessments will initially be done separately for
EEZ waters around Guam and CNMI but may be integrated as stock bounds and ecosystem
structure become better understood.

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 10.

Table 20. CPUE-based Overfishing Limits and Reference Points for Coral Reef Species

Value Proxy Explanation

MaxFMT (FMsy) EMSY 0.91 CPUEMSY
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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 CPUEMsy suggested default (1-M)Bysy with M=0.3*
Brrag 0.91 CPUEumsy suggested default (1-M)Boy with M=0.3*

*interim value of M=0.3 is applied

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 (CPUERggg).

Measures to Address Overfishing and Overfished Stocks

At present, no CRE stocks in the Mariana Archipelago have been determined to be overfished or
subject to overfishing. 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.

While managing the multi-species stocks to provide maximum benefit, fishery managers must
also ensure that the resulting fishing mortality rate does not reduce any individual species stock
to a level requiring protection under the Endangered Species Act. 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 will be
related primarily to recruitment overfishing and will be 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.
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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 highly valued by a species can be identified,
allowing a more precise designation of EFH. Habitats of intermediate and low value 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 allowed Councils to provide
comments and make recommendations to federal or state agencies that propose actions that may
affect the 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.

None of the fisheries operating under the Mariana Archipelago FEP are expected to have adverse
impacts on EFH or HAPC for species managed under the different fisheries. Continued and
future operations of fisheries under the Mariana 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,
Precious Corals and Pelagic MUS 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 8336). For the purpose of this plan, Pelagics MUS are not part of the
Mariana Archipelago FEP MUS.

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
reviewing and refining EFH designations as more information on species’ habitat requirements
becomes available.
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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 can be found in the Council’s Essential Fish Habitat Descriptions for Western
Pacific Archipelagic and Remote Island Areas Fishery Ecosystem Management Unit Species.
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 preferred depth ranges of specific life stages 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 presented 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. 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 Mariana Archipelago.

For additional details on the life history and habitat utilization patterns of individual Mariana
Archipelago 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
groupers. 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.

At present, there is not enough 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 (Table
25).

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. P. penicillatus is the most widely distributed, the
other three species are absent from the waters of many island nations of the region. 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.
P. marginatus is found seaward of the reefs and within the lagoons and atolls of the islands.

The reported depth distribution of P. marginatus is 3—200 meters. While this species is found
down to depths of 200 meters, it usually inhabits shallower waters. P. marginatus 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. Evidence (found in Hawaii) suggests that fine-scale oceanographic features, such as
eddies and currents, serve to retain phyllosoma larvae (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 are 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.
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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
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 (Table 25).

In the Mariana Archipelago, shrimp trapping surveys conducted at 22 islands and banks between
1982 and 1984 reported the presence of all eight species of Heterocarpus: Heterocarpus ensifer,
H. laevigatus and H. longirostris comprised 99 percent of the catch while H. tricarinatus, H.
gibbosus and H. sibogae were rare (Moffitt and Polovina 1987). Maximum depths according to
Moffitt and Polovina are H. ensifer 366 m, H. laevigatus 777 m, and H. longirostris 1052 m.
Similar depth ranges were reported for H. ensifer and H. laevigatus in Guam (Wilder 1977).

To reduce the complexity and the number of EFH identifications required for each individual
species and life stages of the genus Heterocarpus in the Western Pacific Region, and based upon
the above information, the Council has recommended EFH for the complete assemblage of adult
and juvenile Heterocarpus spp. as the outer reef slopes between 300 and 700 meters surrounding
every island and submerged banks in the Western Pacific Region (Table 25).

The species complex designations includes all eight species of deepwater shrimp extant in the
Western Pacific Region (Heterocarpus ensifer, H. laevigatus, H. sibogae, H. gibbosus, H.
Lepidus, H. dorsalis, H. tricarinatus and H. longirostris). This designation is consistent with the
Code of Federal Regulations (CFR) §600.815 (a)(1)(iv)(E).

At present, there are not enough data on the relative productivity of different habitats of
Heterocarpus to develop EFH designations based on Level 3 (growth, reproduction and survival
rates by habitat area) or Level 4 (production rates by habitat) data. In fact, there are little to no
data available concerning growth rates, reproductive potentials and natural mortality rates at each
life history stage.

The relationship between egg production, larval settlement and stock recruitment is also poorly
understood and only available for a few specific sites (Wilder 1977; Clarke 1972; Moffitt and
Polovina 1987). Mature shrimps may undergo a depth related seasonal migration in synchrony
with reproduction and a shift into deeper waters from depths of about 550 meters to 700 meters.
For these reasons the Council has designated EFH for Heterocarpus spp. eggs and larvae as the
water column and outer reef slopes between 550 and 700 meters in the Western Pacific Region
(Table 25).
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6.2.3 Precious Corals

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 sp. and Parazoanthus sp.), and bamboo coral (Lepidistis 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.

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. 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.

The habitat sustaining precious corals is generally in pristine condition. There are no known
areas in the Marinas Archipelago that have sustained damage due to resource exploitation.

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. 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 precious coral MUS to
designate EFH, but rejected this alternative because of the rarity of the occurrence of suitable
habitat conditions. Instead, the Council designated the six known beds of precious corals as EFH
(Table 25). The Council believes that the narrow EFH designation will facilitate the consultation
process.

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. These designations could also protect species managed
under other Council FMPs to the degree that they share these habitats.

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
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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.

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. Table 21 summarizes 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 throughout the
Western Pacific Region are summarized in Table 22.

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 23
summarizes the habitat types used by PHCRT species. The designation of EFH for PHCRT
throughout the Western Pacific Region is summarized in Table 24. As with CHCRT, the Council
has designated EFH for species assemblages pursuant to the federal regulations cited above.
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Table 21. Occurrence of Currently Harvested MUS

Habitats: Mangrove (Ma), Lagoon (La), Estuarine (Es), Seagrass Beds (SB), Soft substrate (Ss), Coral Reef/Hard Substrate
(Cr/Hr), Patch Reefs (Pr), Surge Zone (Sz), Deep-Slope Terraces (DST), Pelagic/Open Ocean (Pe)

Life history stages: Egg (E), Larvae (L), Juvenile (J), Adult (A), Spawners (S)

Orange-spot surgeonfish (Acanthurus olivaceus)

Yellowfin surgeonfish (Acanthurus
xanthopterus)

Convict tang (Acanthurus triostegus)
Eye-striped surgeonfish (Acanthurus dussumieri)
Blue-lined surgeon (Acanthurus nigroris)
Whitebar surgeonfish (Acanthurus leucopareius)
Blue-banded surgeonfish (Acanthurus lineatus)
Blackstreak surgeonfish (Acanthurus nigricauda)
Whitecheek surgeonfish (Acanthurus nigricans)
White-spotted surgeonfish (Acanthurus guttatus)
Ringtail surgeonfish (Acanthurus blochii)
Brown surgeonfish (Acanthurus nigrofuscus)
Mimic surgeonfish (Acanthurus pyroferus)

Yellow-eyed surgeonfish (Ctenochaetus
strigousus)

Striped bristletooth (Ctenochaetus striatus)
Twospot bristletooth (Ctenochaetus binotatus)

Species Ma La Es SB Ss Cr/Hs Pr Sz DST Pe
Acanthuridae (surgeonfishes)
Subfamily Acanthurinae (surgeonfishes) J AJS | ATs J Alsl Aars|Ads A E L
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Species

Ma

La

Es

SB

Ss

Cr/Hs

Pr

Sz

DST

Pe

Subfamily Nasinae (unicornfishes)
Bluespine unicornfish (Naso unicornus)

Orangespine unicornfish (Naso lituratus)
Humpnose unicornfish (Naso tuberosus)
Blacktounge unicornfish (Naso hexacanthus)
Bignose unicornfish (Naso vlamingii)
Whitemargin unicornfish (Naso annulatus)
Spotted unicornfish (Naso brevirostris)
Humpback unicornfish (Naso brachycentron)
Gray unicornfish (Naso caesius)

Al S

A LS

A LS

All

Balistidae (trigger fish)
Titan triggerfish (Balistoides viridescens)

Clown triggerfish (B. conspicillum)
Orangstriped trigger (Balistapus undulatus)
Pinktail triggerfish (Melichthys vidua)

Black triggerfish (M. niger)

Blue Triggerfish (Pseudobalistes fucus)
Picassofish (Rhinecanthus aculeatus)
Wedged Picassofish (Balistoides rectangulus)
Bridled triggerfish (Sufflamen fraenatus)

Al S

Al S

Al S

E, L
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Species Ma La Es SB Ss Cr/Hs Pr Sz DST Pe
Carangidae (jacks) AJLS|TATLS [ALS ATS|ATLS [AJS|A, | Al

Bigeye scad (Selar crumenophthalmus) S

Mackerel scad (Decapterus macarellus)

Carcharhinidae Al Al Al J Al Al Al Al Al

Grey reef shark (Carcharhinus amblyrhynchos)
Silvertip shark (Carcharhinus albimarginatus)
Galapagos shark (Carcharhinus galapagenis)
Blacktip reef shark (Carcharhinus melanopterus)
Whitetip reef shark (Triaenodon obesus)
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Species

Ma

La

Es

SB

Ss

Cr/Hs

Pr

Sz

DST

Pe

Holocentridae (soldierfish/squirrelfish)
Bigscale soldierfish (Myripristis berndti)

Bronze soldierfish (Myripristis adusta)
Blotcheye soldierfish (Myripristis murdjan)
Bricksoldierfish (Myripristis amaena)
Scarlet soldierfish (Myripristis pralinia)
Violet soldierfish (Myripristis violacea)
Whitetip soldierfish (Myripristis vittata)
Yellowfin soldierfish (Myripristis chryseres)
Pearly soldierfish (Myripristis kuntee)
(Myripristis hexagona)

Tailspot squirrelfish (Sargocentron
caudimaculatum)

File-lined squirrelfish (Sargocentron
microstoma)

Crown squirrelfish (Sargocentron diadema)
Blue-lined squirrelfish (Sargocentron tiere)
Ala‘ihi (Sargocentron xantherythrum)

Saber or long jaw squirrelfish (Sargocentron
spiniferum)

Spotfin squirrelfish (Neoniphon spp.)

Al S

AlS

AlLS

AlLS

A, S

E,L

Kuhliidae (flagtails)
Barred flag-tail (Kuhlia mugil)

E,L

152




Species

Ma

La

Es

SB

Ss

Cr/Hs

Pr

Sz

DST

Pe

Kyphosidae (rudderfishes)
Rudderfish (Kyphosus bigibbus)

(K. cinerascens)
(K. vaigiensis)

AlS

AlS

Al

A LS

A LS

Al

All

Labridae (wrasses)
Saddleback hogfish (Bodianus bilunulatus)

Razor wrasse (Xyricthys pavo)
Whitepatch wrasse (Xyrichtes aneitensis)

Al S

Al S

Al S

Al S

E,L

Triple-tail wrasse (Cheilinus trilobatus)
Floral wrasse (Cheilinus chlorourus)
Harlequin tuskfish (Cheilinus fasciatus)

Al S

Al S

AlLS

A LS

E, L

Ring-tailed wrasse (Oxycheilinus unifasciatus)
Bandcheek wrasse (Oxycheilinus diagrammus)

A LS

Al S

Al S

Al S

E,L

Blackeye thicklip (Hemigymnus melapterus)
Barred thicklip (Hemigymnus fasciatus)
Cigar wrass (Cheilio inermis

AlLS

5, S

AlLS

E,L
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Species Ma La Es SB Ss Cr/Hs Pr Sz DST Pe
Threespot wrasse (Halichoeres trimaculatus)

Checkerboard wrasse (Halichoeres hortulanus) Al 7 ALSALS Ad E,L
Weedy surge wrasse (Halichoeres

margaritacous) A, T |ALS|AILS|AILS E, L
Surge wrasse (Thalassoma purpureum)

Redribbon wrasse (Thalassoma quinquevittatum)

Sunset wrasse (Thalassoma lutescens) AT ATLS| AJS

Longface wrasse (Hologynmosus doliatus) A, J

Rockmover wrasse (Novaculichthys taeniourus)

Napoleon wrasse (Cheilinus undulatus) J J J A LS |ALS A, S E, L
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Species

Ma

La

Es

SB

Ss

Cr/Hs

Pr

Sz

DST

Pe

Mullidae (goatfish)
Yellow goatfish (Mulloidichthys spp.)

(Mulloidichthys vanicolensis)
(Mulloidichthys flavolineatus)
Banded goatfish (Parupeneus spp.)
(Parupeneus barberinus)
(Parupeneus bifasciatus)
(Parupeneus heptacanthus)
(Parupeneus ciliatus)
(Parupeneus ciliatus)
(Parupeneus cyclostomas)
(Parupeneus pleurostigma)
(Parupeneus indicus)
(Parupeneus multifaciatus)
Bandetail goatfish (Upeneus arge)

Al

Al

Al

Al

Al

E,L

Octopodidae (octopuses)
(Octopus cyanea)

(Octupus ornatus)

Al S

All

Al S

All

All

All

All

All

Mugilidae (mullets)
Stripped mullet (Mugil cephalus)

Engel’s mullet (Moolgarda engeli)
False mullet (Neomyxus leuciscus)
Fringelip mullet (Crenimugil crenilabis)

Al S

Al S

E,L
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Species

Ma

La

Es

SB

Ss

Cr/Hs

Pr

DST

Pe

Muraenidae (moray eels)
Yellowmargin moray (Gymnothorax
flavimarginatus)

Giant moray (Gymnothorax javanicus)
Undulated moray (Gymnothorax undulatus)

A LS

A LS

A lS

Al

AlS

AlS

AL S

E,L

Polynemidae (threadfins)
Threadfin (Polydactylus sexfilis) -Moi

Al S

Al S

Al S

E, L

Priacanthidae (bigeyes)
Glasseye (Heteropriacanthus cruentatus)

Bigeye (Priacanthus hamrur)

E,L

Siganidae (rabbitfish)
Forktail rabbitfish (Siganus aregentus)

Golden rabbitfish (Siganus guttatus)
Gold-spot rabbitfish (Siganus punctatissimus)
Randall’s rabbitfish (Siganus randalli)
Scribbled rabbitfish (Siganus spinus)
Vermiculate rabbitfish (Signaus vermiculatus)

Al S

AlS

AlS

AlS

AlS

E,L
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Species Ma La Es SB Ss Cr/Hs Pr Sz DST Pe

Scaridae (parrotfishes) J A LS A,J AT, S [ALS E,L
Parrotfishes (Scarus spp.)

Pacific longnose parrotfish (Hipposcarus

longiceps)

Stareye parrotfish (Catolomus carolinus)

Bumphead parrotfish (Bolbometopon muricatum) J J J A LS |AJS Al E, L
Scombridae (tuna/mackerel) A LS A,J AT S | A, A,J E,L
Dogtooth tuna (Gymnosarda unicolor)

Sphyraenidae (barracudas) A,J AT S| AJS J AT S [ALS A, S All
Heller’s barracuda (Sphyraena helleri)

Great Barracuda (Sphyraena barracuda)

Turbinidae (turban shells) A LS A TS [ALS A E,L

Turbo spp.
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Table 22. Summary of EFH Designations for Currently Harvested Coral Reef Taxa

Species Assemblage/Complex

EFH (Egg and Larvae)

EFH (Adult and Juvenile)

to the outer boundary of the EEZ to a depth of
50 fm.

Acanthuridae The water column from the shoreline to the All bottom habitat and the adjacent water

outer boundary of the EEZ to a depth of 50 fm. | column from 0 to 50 fm.

Balistidae The water column from the shoreline to the All bottom habitat and the adjacent water

outer boundary of the EEZ to a depth of 50 fm. | column from 0 to 50 fm.

Carangidae The water column from the shoreline to the All bottom habitat and the adjacent water

outer boundary of the EEZ to a depth of 50 fm. | column from 0 to 50 fm.

Carcharhinidae N/A All bottom habitat and the adjacent water
column from 0 to 50 fm to the outer extent of
the EEZ.

Holocentridae The water column from the shoreline to the All rocky and coral areas and the adjacent

outer boundary of the EEZ to a depth of 50 fm. | water column from 0 to 50 fm.

Kuhliidae The water column from the shoreline to the All bottom habitat and the adjacent water

outer limits of the EEZ to a depth of 50 fm. column from 0 to 25 fm.

Kyphosidae Egg, larvae, and juvenile: the water column All rocky and coral bottom habitat and the

from the shoreline to the outer boundary of the | adjacent water column from 0 to 15 fm.
EEZ to a depth of 50 fm.

Labridae The water column and all bottom habitat extending from the shoreline to the outer boundary of

the EEZ to a depth of 50 fm.

Mullidae The water column extending from the shoreline | All rocky/coral and sand-bottom habitat and

adjacent water column from 0 to 50 fm.
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Species Assemblage/Complex

EFH (Egg and Larvae)

EFH (Adult and Juvenile)

Mugilidae The water column from the shoreline to the All sand and mud bottoms and the adjacent
outer limits of the EEZ to a depth of 50 fm. water column from 0 to 25 fm.

Muraenidae The water column from the shoreline to the All rocky and coral areas and the adjacent
outer boundary of the EEZ to a depth of 50 fm. | water column from 0 to 50 fm.

Octopodidae Larvae: The water column from the shoreline to | EFH for the adult, juvenile phase, and
the outer limits of the EEZ to a depth of 50 fm. | demersal eggs is defined as all coral, rocky,

and sand-bottom areas from 0 to 50 fm.

Polynemidae The water column extending from the shoreline | All rocky/coral and sand-bottom habitat and
to the outer boundary of the EEZ to a depth of | the adjacent water column from 0 to 50 fm.
50 fm.

Priacanthidae The water column extending from the shoreline | All rocky/coral and sand-bottom habitat and
to the outer boundary of the EEZ to a depth of | the adjacent water column from 0 to 50 fm.
50 fm.

Scaridae The water column from the shoreline to the All bottom habitat and the adjacent water
outer limit of the EEZ to a depth of 50 fm. column from 0 to 50 fm

Siganidae The water column from the shoreline to the All bottom habitat and the adjacent water
outer boundary of the EEZ to a depth of 50 fm. | column from 0 to 50 fm.

Scombridae EFH for all life stages of dogtooth tuna is designated as the water column from the shoreline to
the outer boundary of the EEZ to a depth of 50 fm.

Sphyraenidae EFH for all life stages in the family Sphyraenidae is designated as the water column from the
shoreline to the outer boundary of the EEZ to a depth of 50 fm.

Turbinidae The water column from the shoreline to the All bottom habitat and the adjacent water

outer boundary of the EEZ to a depth of 50 fm.

column from 0 to 50 fm.
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Table 23. Occurrence of Potentially Harvested Coral Reef Taxa

Habitat: Mangrove (Ma), Lagoon (La), Estuarine (Es), Seagrass Beds (SB), Soft substrate (Ss), Coral Reef/Hard Substrate
(Cr/Hr), Patch Reefs (Pr), Deep-Slope Terraces (DST), Pelagic/Open Ocean (Pe)

Life History Stage: Egg (E), Larvae (L), Juvenile (J), Adult (A), Spawners (S)

MUS/Taxa Ma La Es SB Ss Cr/Hs Pr DST Pe
Labridae spp. (wrasses) J A JE |[] J A,J AJ,S [ALS Al E,L
Kuhliidae Al Al All Al A, S A, S E,L
Carcharhinidae, Sphyrnidae, (sharks) A,J A,J A,J A,J A,J A,J A,J A,J
Dasyatididae, Myliobatidae, Mobulidae A,J Al Al Al Al A,J Al Al
(rays)
Serranidae spp. (groupers) J Al J ALS |AJLS |A]S A, S E,L
Carangidae (jacks/trevallies) AT S |AJLS |AJLS]|] AJS [ALS |ALS A ), S | Al
Holocentridae spp. AT S [ALS|] AJS [ALS A, S E,L
(soldierfish/squirrelfish)
Scaridae spp. (parrotfishes) J ALS A,J AJS [ALS E,L
Mullidae spp. (goatfish) AL,S |ALLS |AJ,S|A,] ALS [ALS |ALS Al E,L
Acanthuridae spp. J ALS AL S]] A LS AJLS |ALS Al E,L
(surgeonfish/unicornfish)
Lethrinidae spp. (emperors) J A TS |] J AJ,S |ALS |AJLS A, S E,L
Chlopsidae, Congridae, Moringuidae, AT S |AJLS |AJS|A] AJLS [ALS |ALS AJ,S |E L
Ophichthidae, Muraenidae (eels)
Apogonidae (cardinalfish) AJTS |ALS |ALS|ALS AL S [AS A J,S |EL
Zanclidae spp. (Moorish idols) Al Al Al E,L
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MUS/Taxa Ma La Es SB Ss Cr/Hs Pr DST Pe
Chaetodontidae spp. (butterflyfish) J AT, S |[] J AJLS [ALS A, S E,L
Pomacanthidae spp. (angelfish) J AT S |[] J AJLS [ALS A, S E,L
Pomacentridae spp. (damselfish) J AT S | J AT S [ALS A, S E,L
Scorpaenidae (scorpionfish) J AT S [ALS|] ALS [ALS E,L
Blenniidae (blennies) AL S [ALS AJS [ALS |ALS AJ,S |EL
Ephippidae (batfish) J AL S |] A, S A LS [ALS A, S All
Monodactylidae (mono) AJS |ALS |ALS AJS [ALS E,L
Haemulidae (sweetlips) J AJS |AJLS|] AJLS [ALS E,L
Echineididae (remoras) ALS [ALS A l,S |E L
Malacanthidae (tilefish) A LS AJS [ALS |ALS E,L
Acanthoclinidae (spiny basslets) Al Al E,L
Pseudochromidae (dottybacks) J J J AJS [ALS E,L
Plesiopidae (prettyfins) J A LS AJLS [ALS E,L
Tetrarogidae (waspfish) J A LS AJS [ALS E,L
Caracanthidae (coral crouchers) AL, S |ALS E,L
Grammistidae (soapfish) AJTS [ALS E,L
Aulostomus chinensis (trumpetfish) J A LS Al A ALLS |AJS E, L
Fistularia commersoni (coronetfish) J AL S AT ALS [ALS E,L
Anomalopidae (flashlightfish) J J A L,S |EL
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MUS/Taxa Ma La Es SB Ss Cr/Hs Pr DST Pe
Clupeidae (herrings) AJS |AJLS |ALS AJ,S [ALS A, S All
Engraulidae (anchovies) ATS |ALS |AS AT S [ALS A, S All
Gobiidae (gobies) All All All All All All All All All
Lutjanids (snappers) AT S |ALS |ALS]|] AL S [AS A, S E,L
Ballistidae/Monocanthidae spp. J AL S |[] J AJS [ALS A, S L
Siganidae spp. (rabbitfishes) AJ,S |A LS |ALS|] AT S [ALS E,L
Kyphosidae J AT S [ALS AJLS [ALS All
Caesionidae J A LS A, S AJS [AS A, S All
Cirrhitidae A lS A LS |ALS A1, S Al
Antennariidae (frogfishes) All All All All L
Syngnathidae (pipefishes/seahorses) All All All All All L
Sphyraenidae spp. (barracudas) Al AJS [ALS|] AJLS [ALS A, S All
Priacanthidae J AL, S |[] AT S [AS A, S E,L
Stony corals ALS [AS AJLS |ALS A L,S |EL
Heliopora (blue) AL,S [ALS AL,S [ALS A L,S |EL
Tubipora (organpipe) Al Al
Azooxanthellates (non—reef builders) ALS [AS ALS [AJS |ALS AL,S |E L
Fungiidae (mushroom corals) AJS |ALS AJLS [ALS A J,S |E L
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MUS/Taxa Ma La Es SB Ss Cr/Hs Pr DST Pe
Small/Large polyped corals (endemic Al Al Al Al
spp.)
Millepora (firecorals) A LS AJS [ALS A J,S |E, L
Soft corals and gorgonians A LS AJLS [ALS |ALS A J,S |E, L
Anemones (non-epifaunal) ALS |ALS [ALS|ALS |AJLS |ALS [ALS A L,S |E L
Zooanthids AL,S [ALS |ALS AL,S |ALS |ALS A,1,S |EL
Sponges AL,S |ALS [AL,S|ALS |ALS AJLS |ALS A J,S |E L
Hydrozoans AL,S |ALS [AL,S|IALS |AJLS |ALS [ALS A J,S |E L
Stylasteridae (lace corals) AT S |ALS |ALS AJLS [ALS AJ,S |E L
Solanderidae (hydroid fans) AT S |ATLS |ALS AJLS [AS AJ,S |E L
Bryozoans ALS |ALS [AJS|A] ALS [ALS A L,S |EL
Tunicates (solitary/colonial) AJS |ALS |AJLS|ALS |AJLS [ALS |ALS A J,S |E, L
Feather duster worms (Sabellidae) AJ,S [ALS |ALS AJS [ALS |ALS AJ,S |EL
Echinoderms (e.g., sea cucumbers, sea AJLS |ALS |AJLS|ALS |ALS [ALS |ALS AJ,S |E L
urchins)
Mollusca AL,S |ALS |ALS|ALS |ALS |ALS [ALS A,l,S |E L
Sea Snails (gastropods) ALS |ALS [AJS|IALS |AJLS |ALS [ALS AL,S |E L
Trochus spp. AL S AL,S [ALS E,L
Opistobranchs (sea slugs) Al A LS ALS |[ALS |ALS [ALS Al E,L
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MUS/Taxa Ma La Es SB Ss Cr/Hs Pr DST Pe
Pinctada margaritifera (black lipped pearl | A,J AJLS AJ,S |ADLS AJL,S |E, L
oyster)
Tridacnidae ALS AJLS [ALS |AJLS E,L
Other bivalves AJS |ALS |ALS|ALS |AJLS [ALS |ALS A J,S |E, L
Cephalopods All AL, S| Al All All All All E,L
Octopodidae AL S | Al AL, S| Al All All All All L
Crustaceans Al All Al Al Al All All All L
Lobsters All Al All All All L
Shrimp/Mantis All Al Al Al All All All L
Crabs Al All Al Al Al All All All L
Annelids A LS [ALS |ATS|IALS |ALS |ALS |ALS A,1,S |EL
Algae All All All All All All All All
Live rock Al Al ALLA AT A AJ,A |EL

Table 24. Summary of EFH Designations for Potentially Harvested Coral Reef Taxa

Species Assemblage/Complex

EFH (Egg and Larvae)

EFH (Adult and Juvenile)

All Potentially Harvested Coral Reef
Taxa

EFH for all life stages of Potentially Harvested Coral Reef Taxa is designated as the
water column and bottom habitat from the shoreline to the outer boundary of the EEZ

to a depth of 50 fm.
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6.3  HAPC Designations

In addition to EFH, the Council identified habitat areas of particular concern (HAPCs) within
EFH for all FMPs. HAPC:s are specific areas within EFH that are essential to the life cycle of
important coral reef species. In determining whether a type or area of EFH should be designated
as an HAPC, one or more of the following criteria established by NMFS should be met: (a) the
ecological function provided by the habitat is important; (b) the habitat is sensitive to human-
induced environmental degradation; (c) development activities are, or will be, stressing the
habitat type; or (c) the habitat type is rare. However, it is important to note that if an area meets
only one of the HAPC criteria, it will not necessarily be designated an HAPC.

6.3.1 Bottomfish

On the basis of the known distribution and habitat requirements of adult bottomfish, the Council
designated all escarpments/slopes between 40-280 meters as HAPC. The basis for this
designation is the ecological function that these areas provide, the rarity of the habitat, and the
susceptibility of these areas to human-induced environmental degradation.

The recent discovery of concentrations of juvenile snappers in relatively shallow water and
featureless bottom habitat in Hawaii indicates the need for more research to help identify, map,
and study nursery habitat for juvenile snapper in the Mariana Archipelago.

6.3.2 Crustaceans

Research indicates that banks with summits less than 30 meters support successful recruitment of
juvenile spiny lobster while those with summit deeper than 30 meters do not. For this reason, the
Council has designated all banks with summits less than 30 meters as HAPC. The basis for
designating these areas as HAPC is the ecological function provided, the rarity of the habitat
type, and the susceptibility of these areas to human-induced environmental degradation. The
complex relationship between recruitment sources and sinks of spiny lobsters is poorly
understood. The Council believes that in the absence of a better understanding of these
relationships, the adoption of a precautionary approach to protect and conserve habitat is
warranted.

The relatively long pelagic larval phase for palinurids results in very wide dispersal of spiny
lobster larvae. Panulirid larvae are transported up to 2,000 nautical miles by prevailing ocean
currents. Because phyllosoma larvae are transported by the prevailing ocean currents outside of
EEZ waters, the Council has identified habitat in these areas as “important habitat.” To date
HAPC has not been identified or designated for deepwater shrimp.

6.3.3 Precious Corals

There are no HAPC identified for precious corals in the Mariana Archipelago.
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6.3.4 Coral Reef Ecosystems

Because of the already-noted lack of scientific data, the Council considered locations that are
known to support populations of Coral Reef Ecosystem MUS and meet NMFS criteria for
HAPC. Although not one of the criteria established by NMFS, the Council considered
designating areas that are already protected—for example, wildlife refuges—as HAPC because
such areas have been singled out for their ecological values during their designation as a
protected area, and therefore would likely meet the HAPC criteria as well. The Coral Reef
Ecosystem MUS HAPCs identified in Table 25 have met at least one of the four criteria listed
above, or the fifth criterion just identified (i.e., protected areas). However, a great deal of life
history work needs to be done in order to adequately identify the extent of HAPCs and link them
to particular species or life stages. One coral reef ecosystem HAPC has been designated in the
CNMI and five in Guam (see Table 26).
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Table 25: EFH and HAPC Designations for all Western Pacific Archipelagic FEP MUS (including the Mariana Archipelago)

Species Complex

EFH

HAPC

auricilla), yelloweye opakapaka (P.
flavipinnis), kalekale (P. sieboldii), gindai
(P. zonatus), hapuupuu (Epinephelus
quernus), lehi (Aphareus rutilans)

(200 fathoms)

Juvenile/adults: the water
column and all bottom habitat

extending from the shoreline to a
depth of 400 meters (200 fm)

Bottomfish Shallow-water species (0-50 fm): uku Eggs and larvae: the water All slopes and

and (Aprion virescens), thicklip trevally column extending from the escarpments between

Seamount (Pseudocaranx dentex), lunartail grouper | shoreline to the outer limit of the | 40-280 m (20 and

Groundfish (Variola louti), blacktip grouper EEZ down to a depth of 400 m 140 fm)
(Epinephelus fasciatus), ambon emperor | (200 fm).
(Lethrinus amboinensis), redgill emperor Three known areas of
(Lethrinus rubrioperculatus), giant Juvenile/adults: the water juvenile opakapaka
trevally (Caranx ignoblis), black trevally | column and all bottom habitat habitat: two off Oahu
(Caranx lugubris), amberjack (Seriola extending from the shoreline to a | and one off Molokai
dumerili), taape (Lutjanus kasmira) depth of 400 m (200 fm)

Bottomfish Deep-water species (50-200 fm): ehu Eggs and larvae: the water All slopes and

and (Etelis carbunculus), onaga (Etelis column extending from the escarpments between

Seamount coruscans), opakapaka (Pristipomoides shoreline to the outer limit of the | 40-280 m (20 and

Groundfish | filamentosus), yellowtail kalekale (P. EEZ down to a depth of 400 m 140 fm)

Three known areas of
juvenile opakapaka
habitat: two off Oahu
and one off Molokai
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Species Complex EFH HAPC
Bottomfish Seamount groundfish species (50-200 Eggs and larvae: the (epipelagic | No HAPC designated
and fm): armorhead (Pseudopentaceros zone) water column down to a for seamount
Seamount richardsoni), ratfish/butterfish depth of 200 m (100 fm) of all groundfish
Groundfish (Hyperoglyphe japonica), alfonsin (Beryx | EEZ waters bounded by lattitude
splendens) 29°-35°
Juvenile/adults: all EEZ waters
and bottom habitat bounded by
latitude 29°-35° N and longitude
171° E-179° W between 200 and
600 m (100 and 300 fm)
Crustaceans | Spiny and slipper lobster complex: Eggs and larvae: the water All banks with
Hawaiian spiny lobster (Panulirus column from the shoreline to the | summits less than or
marginatus), spiny lobster (P. penicillatus, | outer limit of the EEZ down to a | equal to 30 m (15
P. sp.), ridgeback slipper lobster depth of 150 m (75 fm) fathoms) from the
(Scyllarides haanii), Chinese slipper surface
lobster (Parribacus antarticus) Juvenile/adults: all of the
bottom habitat from the shoreline
Kona crab: to a depth of 100 m (50 fm)
Kona crab (Ranina ranina)
Crustaceans | Deepwater shrimp (Heterocarpus spp.) | Eggs and larvae: the water No HAPC designated

column and associated outer reef
slopes between 550 and 700 m

Juvenile/adults: the outer reef
slopes at depths between 300-
700 m

for deepwater shrimp.
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Species Complex EFH HAPC

Precious Deep-water precious corals (150-750 EFH for Precious Corals is Includes the Makapuu
Corals fm): confined to six known precious | bed, Wespac bed,

Pink coral (Corallium secundum), red coral beds located off Keahole Brooks Banks bed

coral (C. regale), pink coral (C. laauense), | Point, Makapuu, Kaena Point,

midway deepsea coral (C. sp nov.), gold Wespac bed, Brooks Bank, and

coral (Gerardia sp.), gold coral 180 Fathom Bank

(Callogorgia gilberti), gold coral (Narella For Black Corals, the

spp.), gold coral (Calyptrophora spp.), EFH has also been designated for | Auau Channel has

bamboo coral (Lepidisis olapa), bamboo | three beds known for black been identified as a

coral (Acanella spp.) corals in the Main Hawaiian HAPC

Islands between Milolii and

Shallow-water precious corals (10-50 South Point on the Big Island,

fm): the Auau Channel, and the

black coral (Antipathes dichotoma), black | southern border of Kauai

coral (Antipathis grandis), black coral

(Antipathes ulex)
Coral Reef All Currently Harvested Coral Reef EFH for the Coral Reef Includes all no-take
Ecosystems Taxa Ecosystem MUS includes the MPAs identified in

All Potentially Harvested Coral Reef
Taxa

water column and all benthic
substrate to a depth of 50 fm
from the shoreline to the outer
limit of the EEZ

the CRE-FMP, all
Pacific remote
islands, as well as
numerous existing
MPAs, research sites,
and coral reef habitats
throughout the
western Pacific
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Table 26: Coral Reef Ecosystem HAPC in the Mariana Archipelago

HAPC Rarity of Ecological Susceptibility to | Likelihood of Existing
Habitat Function Human Impact | Developmental Protective
Impacts Status
Guam
Cocos Lagoon X X X
Orote Point Ecological X X X X X
Reserve Area
Haputo Point Ecological X X X
Reserve Area
Ritidian Point X X X
Jade Shoals X X X
CMNI
Saipan (Saipan Lagoon) X X X X X
(Managaha
Marine
Conservation
Area)
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6.4 Fishing Related Impacts That May Adversely Affect EFH

The Council is required to act to prevent, mitigate, or minimize adverse effects from
fishing on evidence that a fishing practice has identifiable adverse effects on EFH for any
MUS covered by an FMP. Adverse fishing impacts may include physical, chemical, or
biological alterations of the substrate and loss of, or injury to, benthic organisms, prey
species, and their habitat or other components of the ecosystem.

The predominant fishing gear types—hook and line, longline, troll, traps—used in the
fisheries managed by the Council cause few fishing-related impacts to the benthic habitat
utilized by coral reef species, bottomfish, crustaceans, or precious corals. The current
management regime prohibits the use of bottom trawls, bottom-set nets, explosives, and
poisons. The use of non-selective gear to harvest precious corals is prohibited and only
selective and non-destructive gear may be allowed to fish for Coral Reef Ecosystem
MUS. Although lobster traps have a potential impact on the benthic habitat, the tropical
lobster Panulirus penicillatus does not enter lobster traps. In the limited areas where
harvesting does occur in the Mariana Archipelago, lobsters are caught by hand. This
technique causes limited damage or no fishing-related impacts to the benthic habitat, and
its continued use is likely.

The Council has determined that current management measures to protect fishery habitat
are adequate and that no additional measures are necessary at this time. However, the
Council has identified the following potential sources of fishery-related impacts to
benthic habitat that may occur during normal fishing operations:

. Anchor damage from vessels attempting to maintain position over productive
fishing habitat.

. Heavy weights and line entanglement occurring during normal hook-and-line
fishing operations.

. Lost gear from lobster fishing operations.

. Remotely operated vehicle (ROV) tether damage to precious coral during

harvesting operations.

Trash and discarded and lost gear (leaders, hooks, weights) by fishing vessels operating
in the EEZ, are a Council concern. A report on the first phase of a submersible-supported
research project conducted in Hawaii in 2001 preliminarily determined that bottomfish
gear exhibited minimal to no impact on the coral reef habitat (C. Kelley, personal
communication). A November 2001 cruise in the Main Hawaiian Islands determined that
precious corals harvesting has “negligible” impact on the habitat (R. Grigg, personal
communication). The Council is concerned with habitat impacts of marine debris
originating from fishing operations outside the Western Pacific Region. NMFS is
currently investigating the source and impacts of this debris. International cooperation
will be necessary to find solutions to this broader problem.
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Because the habitat of pelagic species is the open ocean, and managed fisheries employ
variants of hook-and-line gear, there are no direct impacts to EFH. Lost gear may be a
hazard to some species due to entanglement, but it has no direct effect on habitat. A
possible impact would be caused by fisheries that target and deplete key prey species, but
currently there is no such fishery.

There is also a concern that invasive marine and terrestrial species may be introduced into
sensitive environments by fishing vessels transiting from populated islands and
grounding on shallow reef areas. Of most concern is the potential for unintentional
introduction of rats (Rattus spp.) to the remote islands in the NWHI and PRIA that harbor
endemic land birds. Although there are no restrictions that prohibit fishing vessels from
transiting near these remote island areas, no invasive species introductions due to this
activity have been documented. However, the Council is concerned that this could occur
as fisheries expand and emerging fisheries develop in the future.

While the Council has determined that current management measures to protect fishery
habitat are adequate, should future research demonstrate a need, the Council will act
accordingly to protect habitat necessary to maintain a sustainable and productive fishery
in the Western Pacific Region.

In modern times, some reefs have been degraded by a range of human activities.
Comprehensive lists of human threats to coral reefs in the U.S. Pacific Islands are
provided by Maragos et al. (1996), Birkeland (1997a), Grigg 2002, and Clark and Gulko
(1999). (These findings are summarized in Table 27.) More recently, the U.S. Coral Reef
Task Force identified six key threats to coral reefs: (1) landbased sources of pollutions,
(2) overfishing, (3) recreational overuse, (4) lack of awarness, (5) climate change, and (6)
coral bleaching and disease. In general, reefs closest to human population centers are
more heavily used and are in worse condition than those in remote locations (Green
1997). Nonetheless, it is difficult to generalize about the present condition of coral reefs
in the U.S. Pacific Islands because of their broad geographic distribution and the lack of
long-term monitoring to document environmental and biological baselines. Coral reef
conditions and use patterns vary throughout the U.S. Pacific Islands.

A useful distinction is between coral reefs near inhabited islands of American Samoa,
CNMI, Guam, and the main Hawaiian islands and coral reefs in the remote NWHI,
PRIAs, and northern islands of the CNMI. Reefs near the inhabited islands are heavily
used for small-scale artisanal, recreational, and subsistence fisheries, and those in Hawaii,
CNMI and Guam are also the focus for extensive non-consumptive marine recreation.
Rather than a relatively few large-scale mechanized operations, many fishermen each
deploy more limited gear. The more accessible banks in the main Hawaiian Islands
(Penguin Bank, Kaula Rock), Guam (southern banks), and the CNMI (Esmeralda Bank,
300 Reef, Marpi Reef, Dump Coke and Malakis Reef are the most heavily fished offshore
reefs in the Western Pacific Region management area.

The vast majority of the reefs in the Western Pacific Region are remote and, in some
areas, they have protected status. Most of these are believed to be in good condition.
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Existing fisheries are limited. The major exception is in the NWHI, where there are
commercial fisheries for spiny lobster and deep-slope bottomfish (Green 1997). Poaching
by foreign fishing fleets is suspected at Guam’s southern banks, in the PRIA, and
possibly in other areas. Poachers usually target high-value and often rare or overfished
coral reef resources. These activities are already illegal but difficult to detect.

6.5 Non-Fishing Related Impacts That May Adversely Affect EFH

On the basis of the guidelines established by the Secretary under Section 305 (b)(1)(A) of
the MSA, NMFS has developed a set of guidelines to assist councils meet the
requirement to describe adverse impacts to EFH from non-fishing activities in their FMPs
(67 FR 2376). A wide range of non-fishing activities throughout the U.S. Pacific Islands
contribute to EFH degradation. FEP implementation will not directly mitigate these
activities. However, as already noted, it will allow NMFS and the Council to make
recommendations to any federal or state agency about actions that may impact EFH. Not
only could this be a mechanism to minimize the environmental impacts of agency action,
it will help them focus their conservation and management efforts.

The Council is required to identify non-fishing activities that have the potential to
adversely affect EFH quality and, for each activity, describe its known potential adverse
impacts and the EFH most likely to be adversely affected. The descriptions should
explain the mechanisms or processes that may cause the adverse effects and how these
may affect habitat function. The Council considered a wide range of non-fishing
activities that may threaten important properties of the habitat used by managed species
and their prey, including dredging, dredge material disposal, mineral exploration, water
diversion, aquaculture, wastewater discharge, oil and hazardous substance discharge,
construction of fish enhancement structures, coastal development, introduction of exotic
species, and agricultural practices. These activities and impacts, along with mitigation
measures, are detailed in the next section.

Table 27: Threats to Coral Reefs in the Mariana Archipelago

Activity Guam CNMI

Coastal construction X X

Destructive fishing

Flooding X

Industrial pollution X
Overuse/over harvesting X X
Nutrient loading (sewage/eutrophication) X X
Poaching/depletion of rare species X
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Activity Guam CNMI
Soil erosion/sedimentation X X
Vessel groundings/oil spills X X
Military activity X X
Hazardous waste X X
Tourist impacts X X
Urbanization X X

Sources: Birkeland 1997a; Clark and Gulko 1999; Grigg 2002; Jokiel 1999; Maragos et
al. 1996

6.5.1 Habitat Conservation and Enhancement Recommendations

According to NMFS guidelines, Councils should describe ways to avoid, minimize, or
compensate for the adverse effects to EFH and promote the conservation and
enhancement of EFH. Generally, non-water dependent actions that may have adverse
impacts should not be located in EFH. Activities that may result in significant adverse
effects on EFH should be avoided where less environmentally harmful alternatives are
available. If there are no alternatives, the impacts of these actions should be minimized.
Environmentally sound engineering and management practices should be employed for
all actions that may adversely affect EFH. Disposal or spillage of any material (dredge
material, sludge, industrial waste, or other potentially harmful materials) that would
destroy or degrade EFH should be avoided. If avoidance or minimization is not possible,
or will not adequately protect EFH, compensatory mitigation to conserve and enhance
EFH should be recommended. FEPs may recommend proactive measures to conserve or
enhance EFH. When developing proactive measures, Councils may develop a priority
ranking of the recommendations to assist federal and state agencies undertaking such
measures. Councils should describe a variety of options to conserve or enhance EFH,
which may include, but are not limited to the following:

Enhancement of rivers, streams, and coastal areas through new federal, state, or local
government planning efforts to restore river, stream, or coastal area watersheds.

Improve water quality and quantity through the use of the best land management
practices to ensure that water-quality standards at state and federal levels are met. The
practices include improved sewage treatment, disposing of waste materials properly, and
maintaining sufficient in-stream flow to prevent adverse effects to estuarine areas.

Restore or create habitat, or convert non-EFH to EFH, to replace lost or degraded EFH,

if conditions merit such activities. However, habitat conversion at the expense of other
naturally functioning systems must be justified within an ecosystem context.
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6.5.2 Description of Mitigation Measures for Identified Activities and Impacts

Established policies and procedures of the Council and NMFS provide the framework for
conserving and enhancing EFH. Components of this framework include adverse impact
avoidance and minimization, provision of compensatory mitigation whenever the impact
is significant and unavoidable, and incorporation of enhancement. New and expanded
responsibilities contained in the MSA will be met through appropriate application of
these policies and principles. In assessing the potential impacts of proposed projects, the
Council and the NMFS are guided by the following general considerations:

. The extent to which the activity would directly and indirectly affect the
occurrence, abundance, health, and continued existence of fishery resources.

. The extent to which the potential for cumulative impacts exists.

. The extent to which adverse impacts can be avoided through project modification,
alternative site selection, or other safeguards.

. The extent to which the activity is water dependent if loss or degradation of EFH
is involved.

. The extent to which mitigation may be used to offset unavoidable loss of habitat

functions and values.

Seven nonfishing activities have been identified that directly or indirectly affect habitat
used by MUS. Impacts and conservation measures are summarized below for each of
these activities. Although not all inclusive, what follows is a good example of the kinds
of measures that can help to minimize or avoid the adverse effects of identified
nonfishing activities on EFH.

Habitat Loss and Degradation
Impacts

Changes in abundance of infaunal and bottom-dwelling organisms
Turbidity plumes

Biological availability of toxic substances

Damage to sensitive habitats

Current patterns/water circulation modification

Loss of habitat function

Contaminant runoff

Sediment runoff

Shoreline stabilization projects

Conservation Measures

1. To the extent possible, fill materials resulting from dredging operations should be
placed on an upland site. Fills should not be allowed in areas with subaquatic
vegetation, coral reefs, or other areas of high productivity.
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10.

The cumulative impacts of past and current fill operations on EFH should be
addressed by federal, state, and local resource management and permitting
agencies and should considered in the permitting process.

The disposal of contaminated dredge material should not be allowed in EFH.

When reviewing open-water disposal permits for dredged material, state and
federal agencies should identify the direct and indirect impacts such projects may
have on EFH. When practicable, benthic productivity should be determined by
sampling prior to any discharge of fill material. Sampling design should be
developed with input from state and federal resource agencies.

The areal extent of the disposal site should be minimized. However, in some
cases, thin layer disposal may be less deleterious. All non-avoidable impacts
should be mitigated.

All spoil disposal permits should reference latitude—longitude coordinates of the
site so that information can be incorporated into GIS systems. Inclusion of aerial
photos may also be required to help geo-reference the site and evaluate impacts
over time.

Further fills in estuaries and bays for development of commercial enterprises
should be curtailed.

Prior to installation of any piers or docks, the presence or absence of coral reefs
and submerged aquatic vegetation should be determined. These areas should be
avoided. Benthic productivity should also be determined, and areas with high
productivity avoided. Sampling design should be developed with input from state
and federal resource agencies.

The use of dry stack storage is preferable to wet mooring of boats. If that method
is not feasible, construction of piers, docks, and marinas should be designed to
minimize impacts to the coral reef substrate and subaquatic vegetation.

Bioengineering should be used to protect altered shorelines. The alteration of
natural, stable shorelines should be avoided.

Pollution and Contamination

Impacts

e Introduction of chemicals

e Introduction of animal wastes
Increased sedimentation
Wastewater effluent with high contaminant levels
High nutrient levels downcurrent of outfalls
Biocides to prevent biofouling
Thermal effects
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Turbidity plumes

Affected submerged aquatic vegetation sites
Stormwater runoff

Direct physical contact

Indirect exposure

Cleanup

Conservation Measures

1.

Outfall structures should be placed sufficiently far offshore to prevent discharge
water from affecting areas designated as EFH. Discharges should be treated using
the best available technology, including implementation of up-to-date
methodologies for reducing discharges of biocides (e.g., chlorine) and other toxic
substances.

Benthic productivity should be determined by sampling prior to any construction
activity. Areas of high productivity should be avoided to the maximum extent
possible. Sampling design should be developed with input from state and federal
resource agencies.

Mitigation should be provided for the degradation or loss of habitat from
placement of the outfall structure and pipeline as well as the treated water plume.

Containment equipment and sufficient supplies to combat spills should be on-site
at all facilities that handle oil or hazardous substances.

Each facility should have a Spill Contingency Plan, and all employees should be
trained in how to respond to a spill.

To the maximum extent practicable, storage of oil and hazardous substances
should be located in an area that would prevent spills from reaching the aquatic
environment.

Construction of roads and facilities adjacent to aquatic environments should
include a storm-water treatment component that would filter out oils and other
petroleum products.

The use of pesticides, herbicides, and fertilizers in areas that would allow for their
entry into the aquatic environment should be avoided.

The best land management practices should be used to control topsoil erosion and
sedimentation.

Dredging

Impacts
e Changes in abundance of infaunal and bottom-dwelling organisms
e Turbidity plumes
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e Bioavailability of toxic substances
e Damage to sensitive habitats
e Water circulation modification

Conservation Measures

I.

To the maximum extent practicable, dredging should be avoided. Activities that
require dredging (such as placement of piers, docks, marinas, etc.) should be sited
in deep-water areas or designed in such a way as to alleviate the need for
maintenance dredging. Projects should be permitted only for water-dependent
purposes, when no feasible alternatives are available.

Dredging in coastal and estuarine waters should be performed during the time
frame when MUS and prey species are least likely to be entrained. Dredging
should be avoided in areas with submerged aquatic vegetation and coral reefs.

All dredging permits should reference latitude—longitude coordinates of the site so
that information can be incorporated into Geographic Information Systems (GIS).
Inclusion of aerial photos may also be required to help geo-reference the site and
evaluate impacts over time.

Sediments should be tested for contaminants as per the EPA and U.S. Army
Corps of Engineers requirements.

The cumulative impacts of past and current dredging operations on EFH should
be addressed by federal, state, and local resource management and permitting
agencies and should be considered in the permitting process.

If dredging needs are caused by excessive sedimentation in the watershed, those
causes should be identified and appropriate management agencies contacted to
assure action is done to curtail those causes.

Pipelines and accessory equipment used in conjunction with dredging operations
should, to the maximum extent possible, avoid coral reefs, seagrass beds,
estuarine habitats, and areas of subaquatic vegetation.

Marine Mining

Impacts

Loss of habitat function

Turbidity plumes

Resuspension of fine-grained mineral particles
Composition of the substrate altered

Conservation Measures

1.

2.

Mining in areas identified as a coral reef ecosystem should be avoided.

Mining in areas of high biological productivity should be avoided.
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3. Mitigation should be provided for loss of habitat due to mining.

Water Intake Structures
Impacts
¢ Entrapment, impingement, and entrainment
e Loss of prey species

Conservation Measures

1. New facilities that rely on surface waters for cooling should not be located in
areas where coral reef organisms are concentrated. Discharge points should be
located in areas that have low concentrations of living marine resources, or they
should incorporate cooling towers that employ sufficient safeguards to ensure
against release of blow-down pollutants into the aquatic environment.

2. Intake structures should be designed to prevent entrainment or impingement of
MUS larvae and eggs.

3. Discharge temperatures (both heated and cooled effluent) should not exceed the
thermal tolerance of the plant and animal species in the receiving body of water.

4. Mitigation should be provided for the loss of EFH from placement of the intake
structure and delivery pipeline.

Aquaculture Facilities
Impacts
e Discharge of organic waste from the farms
e Impacts to the seafloor below the cages or pens

Conservation Measures

1. Facilities should be located in upland areas as often as possible. Tidally
influenced wetlands should not be enclosed or impounded for mariculture
purposes. This includes hatchery and grow-out operations. Siting of facilities
should also take into account the size of the facility, the presence or absence of
submerged aquatic vegetation and coral reef ecosystems, proximity of wild fish
stocks, migratory patterns, competing uses, hydrographic conditions, and
upstream uses. Benthic productivity should be determined by sampling prior to
any operations. Areas of high productivity should be avoided to the maximum
extent possible. Sampling design should be developed with input from state and
federal resource agencies.

2. To the extent practicable, water intakes should be designed to avoid entrainment
and impingement of native fauna.

3. Water discharge should be treated to avoid contamination of the receiving water
and should be located only in areas having good mixing characteristics.
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7.

Where cage mariculture operations are undertaken, water depths and circulation
patterns should be investigated and should be adequate to preclude the buildup
of waste products, excess feed, and chemical agents.

Non-native, ecologically undesirable species that are reared may pose a risk of
escape or accidental release, which could adversely affect the ecological balance
of an area. A thorough scientific review and risk assessment should be
undertaken before any non-native species are allowed to be introduced.

Any net pen structure should have small enough webbing to prevent
entanglement by prey species.

Mitigation should be provided for the EFH areas impacted by the facility.

Introduction of Exotic Species

Impacts

Habitat alteration
Trophic alteration
Gene pool alteration
Spatial alteration
Introduction of disease

Conservation Measures

1.

Vessels should discharge ballast water far enough out to sea to prevent
introduction of nonnative species to bays and estuaries.

Vessels should conduct routine inspections for presence of exotic species in
crew quarters and hull of the vessel prior to embarking to remote islands
(PRIAs, NWHI, and northern islands of the CNMI).

Exotic species should not be introduced for aquaculture purposes unless a
thorough scientific evaluation and risk assessment are performed (see section on
aquaculture).

Effluent from public aquaria display laboratories and educational institutes using
exotic species should be treated prior to discharge.

6.6 EFH Research Needs

The Council conducted an initial inventory of available environmental and fisheries data
sources relevant to the EFH of each managed fishery. Based on this inventory, a series of
tables were created that indicated the existing level of data for individual MUS in each
fishery. These tables are available in Supplements to Amendment 4, 6, and 10 to the
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Precious Corals, Bottomfish and Seamount Groundfish, and Crustaceans FMPs
respectively (WPRFMC 2002), and the Coral Reef Ecosystems FMP (WPRFMC 2001)
and are summarized below.

Additional research is needed to make available sufficient information to support a higher
level of description and identification of EFH and HAPC. Additional research may also
be necessary to identify and evaluate actual and potential adverse effects on EFH,
including, but not limited to, direct physical alteration; impaired habitat quality/functions;
cumulative impacts from fishing; or indirect adverse effects, such as sea level rise, global
warming, and climate shifts.

The following scientific data are needed to more effectively address EFH provisions:
All Species

¢ Distribution of early life history stages (eggs and larvae) of MUS by habitat
Juvenile habitat (including physical, chemical, and biological features that
determine suitable juvenile habitat)

Food habits (feeding depth, major prey species, etc.)

Habitat-related densities for all MUS life history stages

Habitat utilization patterns for different life history stages and species for BMUS
Growth, reproduction, and survival rates for MUS within habitats

Bottomfish Species

e Inventory of marine habitats in the EEZ of the Western Pacific Region

e Data to obtain a better SPR estimate for American Samoa’s bottomfish complex

e Baseline (virgin stock) parameters (CPUE, percent immature) for the Guam/NMI
deep- and shallow-water bottomfish complexes

e High-resolution maps of bottom topography/currents/water masses/primary
productivity

Crustaceans Species

e Identification of postlarval settlement habitat of all CMUS

e Identification of source—sink relationships in the NWHI and other regions (i.e.,
relationships between spawning sites settlement using circulation models, and
genetic techniques)

o Establish baseline parameters (CPUE) for the Guam/Northern Marinas crustacean
populations

e Research to determine habitat related densities for all CMUS life history stages in
American Samoa, Guam, Hawaii, and NMI

e High-resolution mapping of bottom topography, bathymetry, currents, substrate
types, algal beds, and habitat relief
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Precious Corals Species

Distribution, abundance, and status of precious corals in the Western Pacific
Region

Coral Reef Ecosystem Species

The distribution of early life history stages (eggs and larvae) of MUS by habitat
Description of juvenile habitat (including physical, chemical, and biological
features that determine suitable juvenile habitat)

Food habits (feeding depth, major prey species, etc.)

Habitat-related densities for all MUS life history stages

Habitat utilization patterns for different life history stages and species

Growth, reproduction, and survival rates for MUS within habitats.

Inventory of coral reef ecosystem habitats in the EEZ of the Western Pacific
Region

Location of important spawning sites

Identification of postlarval settlement habitat

Establishment of baseline parameters for coral reef ecosystem resources
High-resolution mapping of bottom topography, bathymetry, currents, substrate
types, algal beds, and habitat relief

NMEFS guidelines suggest that the Council and NMFS periodically review and update the
EFH components of FMPs as new data become available. The Council recommends that
new information be reviewed, as necessary, during preparation of the annual reports by
the Plan Teams. EFH designations may be changed under the FEP framework processes
if information presented in an annual review indicates that modifications are justified.
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