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UNITED STATES DEPARTMENT OF COMMERCE
Offica of the Under Secretary for

Oceans and Atmosphere
Washington, D.C. 20230
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To All Interested Government Agencies and Public Groups:

Under the Naticonal Environmental Policy Act, an environmental
review has been performed on the following action.

TITLE:

LOCATION:

SUMMARY :

RESPONSIBLE
OFFICIAL:

Environmental Assessment of Fishery Management Plan
Amendments that would Create and Manage a Forage
Fish Species Category

Exclusive Economic Zone (EEZ) off Alaska

These amendments establish a new forage fish species
category and associated management measures. The
intended effect of this action is to prevent the
development of an unrestricted fishery for forage
fish, which are a critical food source for many
marine mammal, seabird, and fish species. Directed
fishing for forage fish is prohibited at all times
in the BSAI and GOA, but a maximum retainable
bycatch (MRB) amount of 2 percent is established for
forage fish. The sale, barter, trade, or processing
of forage fish is prohibited, except that limited
incidental harvests of forage fish may be processed
into fishmeal and sold. Subsistence fishing for
forage fish species is exempt from this prohibition.

Steven Pennoyer

Administrator, Alaska Region
National Marine Fisheries Service
709 West 9th Street

Junesau, AK 99802

Telephone: 907-586-7221

The environmental review process led us to conclude that this
action will not have a significant impact on the environment.
Therefore, an environmental impact statement was not prepared.
copy of the finding of no significant impact, including the
environmental assessment, is enclosed for your information.
Also, please send one copy of your comment to me in Room 5805,
PSP, U.8. Department of Commerce, Washington, D.C. 20230

Sincerely,

St MechSeq™

Acting NEPA Coordinator

Enclosure p

A



lW;

e BRI TG ST ”
N =527 (B) Clr
SR Amee/ 3-9%

FINAL

ENVIRONMENTAL ASSESSMENT AND REGULATORY IMPACT REVIEW
FOR
AMENDMENT 36 TO THE FISHERY MANAGEMENT PLAN FOR THE GROUNDFISH
FISHERY OF THE BERING SEA AND ALEUTIAN ISLANDS AREA AND AMENDMENT 39
TO THE FISHERY MANAGEMENT PLAN FOR GROUNDFISH OF THE GULF OF ALASKA
TO
CREATE AND MANAGE A FORAGE FISH SPECIES CATEGORY

Prepared by

National Marine Fisheries Service
Juneau, AK
with contributions by
Alaska Fisheries Science Center
US Fish and Wildlife Service

January 1998

POOR ORIGINAL




EXECUTIVE SUMMARY

rz preved upon by marine mammals, 5e2birds and oti.
e

undant {isn2s that
oumu;n species. Forage rish perform a critical role in the comple
2 and Aleutian [siands management area (BSAI) and the Gulrof Alas (GO.—\)

the primary or secondary producers o higher rophic level

—
[o0)

ﬂi
ww

Signiricant declings in marine mammals and seabirds in the GOA and the BSAI have raised concems that
chang=s in the forage fish biomass may contribute to the further decline of marine mammal, seabird and
commercially important fish popuiations. Members of the fishing industry havé expressed concem that
the currant FMP structure with respect to forage fish may allow unrestricted cocmmercial harvest 1o occur

on one or more of these species.

For purposes of this analysis, forage fish species have been defined to include Osmeridaz (which
includes capeiin and eulachon), Myctophidae, Bathylagidae, Ammodytidae, Trichodontidae, Pholidae,
Stichasidae, Gonostomatidae, and the Order Euphausiacea. These species have been grouped together
because they are considered to be primary food resources for other marine animals and they have the
potential to be the targets of a commercial fishery. These species are currently managed under the BSAl
and GOA FMPs under either the "other species” or "non-specified species” categories.

[his anzalysis examines two altematives:

Alternative I: Status quo. Catch of forage fish could be retained as groundfish under either the “other
specizs” category TAC or as a "nonspecified species”. Under this alternative a relatively unrestricted
commercial fishery could develop for these species. Catch of those forage fish species in the "other
species” category are restrained by an overall TAC limit set for the whole category sut any one of the
forags fish species could be harvested in relatively large and unconstrained amounts within the "other
spc ies" TAC, The non- specified species would not be subject to any catch restrictions or reporting

r2guiraments.

Alternative 2: A forage fish species category would be established for both the BSAl and GOA FMPs.
Four ootions for management of the forage fish species category arz presantad.

Option 1: Manage the forage tish catzgory as {or other groundfish species with an ABC. TAC and
overrishing limit.

Option 2 [PREFERRED] : Restrict the forage fish category to a oveatch only fishery. A directed fishery
for torage fish would not be aliowed but these species could be harvested as bycatch in other directed

sheres. A suggestad 2 percent maximum retainable bycatch amount could be established for the forage
fish catagory in aggregate.

Option 3: Manage the forage fish categery as gronibited species. Under this option the incidental catch
of these species wouid not be ratained and any incidenial catch would nez2d 1o be returned 10 the s2a with
a minimum of injury, as is currently done with other prohibited spacies.

Option 4 (PREFERRED{: The sale. barter, irade and any other commerzial exchang2, 15 well as the
orocassing of forage fish in a commaercial precessing facility, would be prohibited, exczst that retained
zaten of forage Ish species noC exc2 ":n" nez MRB may be processed into fishmeal and s0!d. Some

SAMBIAD BOSY



Under Afrsrnative 2, Coticn T entails the sening of an ABC and TAC amount for the rorage £

category. This mayv be difficuit given the lack of information on :h2 zbundance of forage fish spectes and
the limited catch history. [n addition, an overtishing {imit (OFL) would be 2stablished 5ased on
historical catch, which, when reached, could potentiaily result in the closurz of other target species
groups that incidentally harvest forage fishes. Option 2 would establish the forage s category as 2
byveatch only category with the narvest limited to 2 percent of the harvest of those species for which 2
directed fishery occurs. Option 2 would allow incidental harvest amounts of the forage {ish category
while preventing a directed fishery from occurring and would not have the constraints of establishing an
ABC, TAC or OFL. Management under Option 5 would treat the forage fish category as prohibited
species to be discarded at sea with a minimum of injury. This management strategy is typically reserved
for economically important species other than federally managed groundfish. Option 3 could result in
unnecessary discards and cause an unnecessary burden to catcher vessels that do not sort at sea and to
processors who must handle these prohibited species. Option 2 would accomplish the objective of
preventing the establishment of a directed fishery on forage fish, while minimizing anv unnecessary
discards and avoiding the problems associated with establishing an ABC, TAC and OFL amount. Option
4 would prevent a directed commercial fishery from developing on anv of the forage fish species; while
avoiding the problems associated with Option | or 5. Option 4 would also alleviate the potential for any
"topping-off" activities that may be associatad with a bycatch only status, as outlined under Option 2.

Based on historical information, the total burden to the Alaska fishing industry resulting {rom restricting
a fishery on the forage fish species would be minimal because a totai of only 6 vessels have reported
targeting any species in this proposed category from 1984-1994, no annual commercial fishery has been
estabiished, and market availabilicy for capelin varies. .

[o june 1997, the North Pacific Fishery Management Council {Courcil) adopted Amendment 36 to the
Fishery Management Plan for the Groundfish Fishery of the Bering Sea and Aleutian [slands Area and
Amendment 59 to the Fishery Management Plan for Groundfish of the Gulf ot Alaska (FMPs) to
establish a separate species category for forage fish. [n adopting Amandments 36/39 the Council
approved both optioas 2 and 4 as management measuras (n the reguiaiions implementing Amendments

]

36/39.
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1.0 INTRODUCTION

The zroundrish Jsnsries inthe Exclusive Szonemic Zons (EEZ) (5 10 200 miles offshore) off Alaska ars
managad undar the Fishery Management Plan for the Ground{ish Fisherizs of the Guif of —\.laak'-' nd th
Fishery Managemant Plan for the Groundfish Fishery of the Bering Sea and Aleutian islands Area. Botn
FMPs were davalioped by ihe _\’orm Pacific Fishery Managemeant Councii-{Counctl) unaer the Magnusaon-
Stavens Fisherv Conservation and Management Act (\iaonuzo -Savens Act). The GOA FMP was

j Szeretary of Commerce and became éffective in 1978 and the BSAI FMP became

Actions taken 10 amend FMPs or implement other reguiations governing the groundfish fisheries must
mesat the requirerments of Federal laws and regulations. [n addition to the Magnuson Act, the most
imporiant of these are the Naticnal Environmental Policy Act (NEPA), the Endangerad Species Act
(ES:—\), the Marine Mammali Protection Act (MMPA), Executive Order (E.0.) 12366, and the Reoulaton
Flexibilicy Act (RFA). NEPA, E.O. 12866 and the RF A require a description of the purpose and need for
the proposad action as well as a description of alternative actions which may address the problem. This
information is inciuded in Section 1 of this document. Section 2 ¢ontains information on the biological
and environmental impacis of the alternatives as required by NEPA. [mpacts on endangered species and
marine mammals are also addressed in this section. Section 3 contains a Regulatory Impact Review
(RIR) which addrasses the requirements of both £.0. 12866 and the RF A that economic impacis of the
alternartives be considered. .

This Environmenial Assessment/Regulatory [mpact Review (EA/RIR) anaivzes the sstablishment and
managament of a forage fish species category. For the purpose of this analysis forage fish are defined as
Osmeridae (which includes capelin and eulachon), Mvctophidae, Bathylagidae, Ammodytidae,
Trichodontidae, Pholidae, Stichazidae, Gonostomatidae, and the Order Euphausiacea. Clupeidae
(herring) are not included in the list of forage fish species for purposes of this document because thn:
family currently falls under the Prohibited Spec:es category of the FMPs.

1.1 Purpose of and Need {or the Action

Forags fish comprise an important part of the diet of commercial groundfish species, marine mammals
and seabirds in the Gulf of Alaska (GOA) and the Bering Sea and Aleutian [slands management area
(BSAD. Significant declines in marine mammals and seabirds in the GOA and the BSA[ have raised
concarns that changes in the forage fish biomass may contribute to the further dectine of marine mammal,
seabird and commercially important tish populations. Members of the fishing industry and public have
2xprassed concem that the current FIVIP structure with respect to forage fish may aflow unrestricted
commarcial harvest to occur on one or more of these species. One of the recommendations from the
fnternational Councii for the Exploration at Sea (ICES, 1994} indicatzd that fishery managers should
develop measures o avoid the commercial targeting of food resoucces that ace key to marine mammals
and seadirds. The Council's [995 Stock Assessment and Fisherv Evaluation Report states that if any

significant directed {ishing on any component of the "other speciss” category develops. particuiarly those
that serve 25 preyv for marine mammals and seabirds. then future assessments shouid raclect this change
by separating these specizs out (SAFE. 1993). Establishing forage fish as a separate catagory would
providz (ne mechanism (o berar manage thase speaies,

For purcoses of this znalvsis forage fish species have been defined 10 include Osmeridaz (which includes
capeiin 2nd 2uiacton), \'{)'c:oo'nidae Bathviagidaz. Ammodytidae. Trichodontidas, Phoiidae,
Siichazidaz, Gonosiomatidaz, and the Order Euphausiacza. These species have been zrouped togzther

()
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t nimais and they dave the
shery. Some of these forage [1sh species zre currently
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managad undear the 35A {Ps under zither the "other species” or “nea-specitied spacies”
categorizs. These categories wers 2siablishad 1o account for species thar zra currently of slight economic
vaiue and upon which there s linle, it any, directed fishing (SAFE: 1993).

Capelin, sulachon. and other Osmeridae (other smehs) are within the "other species” category of the
FMPs. [nthe BSAl asingie TAC appiies to the entire "other species” carzgory and the ABC is estimated
as the average annual catch. [nthe GOA. an ABC is not established for the "other spectes” category but
the TAC is calculatad as 5 percent of the sum of the TACs for ail other species categories.

Sand lance {belong 0 Ammodytidas), Pacific Sandfish (belong 10 Trichodontidae), Myctophidae
(lanternfish) and Bathylagidas are within the "nonspecified species” category of the FMPs. A TAC for
the "nonspecified species” category is not specified or managed but is defined in the FMPs as the amount
taken incidentally while fishing for other groundfish, No reporting is required and no ABC is estimatad
for this category.

[nsufficient data and management measures exist to manage ¢ach species separately in the "other
species” and “non-specified species” categories in Federal waters. Therefore the forage fish species
should be grouped together in a separate cat2gory to atlow bermer management of these important prey
species. This analvsis presents alternatives for more restrictive management of forage fish than exists
undzr the current FMPs.

1.2 Alternatives Considered

1.2.1 Alternative 1: Status quo. Catch of forage fish could be retained as groundfish under either the
"other species” catzgory TAC or as a "nonspecified species”. Under this aiternative a relatively
unrestrictad commercial fisherv could devzlop for these species. Catch of those forage fish in the "other
specias” category are restrained by an overall TAC limit set for the whole category but any one of the
forage fish species could be harvesied in r2latively large and unconsirained amounts within the "other
specizs” TAC. The non-specified species would not be subject (o any caleh restrictions or reporting
requirsments.

1.2.2 Alternative 2: A forage {ish species category would be ¢stablished for both the BSAl and GOA
FNP. Four options for managzment of the forage fish category are presentad below,

Prasently, the FMPs contain four categocies of groundfish species or species groups that are likely to be
taken in the groundfish Nishery which are primartly grouped for allocative and economic reasons. These
four categories are: (1) Prohibited species--those species and species groups the catch of which must be
returned to the sea with a minimum of injury; {2) Target species--those species which ars commercially
imporiant: (5) Other species--those species and species groups which curreatly are of slight economic
value and are not generally tarzeted upon; and (4) Nonspecified species--those species and species
groups gznerally of no current 2conomic value taken by the groundfish fishery in Federal waters only as
incidental cateh.

f
preved upon by marine mammals. seabirds and other commercial f1sh species would be r22rouped tn a
‘oragz fish category. This catezory would inciude the fllowing forage fish: Osmeridae (which
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inziudas capelin and suiachen), Myctopaidaz, Bathvia

Stichzzidas, Gonosiomatidas, and the Crdar Euphaus;

4]
v
(8]

Although sandfish (Trichodontidae) may be rasiricizd 1o State waters, they have been included in the Im
agove because of their significance as a prey itam for other fish and for pinnepeds. [{:his species were
remaén in the forage fisn catezory, cooperarive managemeant with the Staie of Alaska would be necassary

nsure 1s profecion. Howav er, if necessary this particular species could be removad from the forage

Option I: Manage the forage fish category as for other groundfish species with an ABC, TAC and
overtishing limit. This option may be difficult to achieve given thar littie is known about the biomass and
abundance of the various species in this category. [n addition, the overfishing {imit (OFL) would be
established based on historical catch, which, when reached, could potentially result in the closure of
other targer species groups that incidentally harvest forage fishes. Under Option | the potential {ora
directed fishery on forage fish exists, provided that a high enough TAC were established. This may have
unknown and unquantifiable impacts on the forage fish resource and on predators of these forage spectes.

Option 2 [PREFERRED]: Restrict the forage fish category to a bvcatch only fishery. A directed fishery
tor forage fish would not be allowed but these species could be harvested as bycatch in other directed
fisherizs. A maximum retainable bycawch (MRB) percantage would need to be established that would
aliow an incidenral amount, not to exceed the MRB amount, of the,aggregated forage fish species to be
retainad relative to other directed fisheries. A suggested MRB is | percent for the forage fish in
aggragata. Under this option, however, the total harvest of forage fish would not be limited by a toral
atlowable catch: however, the harvest during any one trip would be {imited by the MRB amount 25 a
perceniage of other directed catch that was oa board. This option would prevent a directed fishery trom
devaioping on the forage fish species while allowing vessels to retain for use a small incidental take
amouni, thus praventing any unnecessary discards (as could occcur under Option 3} and aileviating the
difficuities associated with establishing an ABC, TAC and OFL (as would cccur under Option [).

Option 3: Prohibit harvest of the torage fish catagory. Under this option the harvest of these spacias
would not be permitted and any incidental take wouid need to be returned to the sea with a minimum of
injury, as is currently done with other profibited species. For those vessels that do not sort at sea this
management regime would place a potentially significant operational burden on those vessels as well as
on processors that must handle the prohibited species so that they can be returned to sea. This option
would prevent a directad fishery from developing on this group but it would also be a more restrictive
managzment regime in that it would force discards of any incidental take of forage fish, which could
otnerwise be utilized. Some anecdotal information indicates thac incidental harvests of forage fisn are
used for private human consumption.

Option 4 [PREFERRED|: The sale, barter, trade and any other commercial exchange, as weil as the
processing of forage fish in a commercial processing faciliry, wouid be prohibited, except that retained
catch Of forage fish species not exceeding the MRB may be processed into fishmeal and sold. Some
roragz fish are harvested in subsistencs activities and this option does not intend to prohibit subsisience
harvest and traditional trade and barter of forags fish.

1.3 Forage Fish Biology
Forags fish species are abundani fishes that arz prayed upon by marine mammals, seabirds and other
omm

v

mmercially imporant groundiish specizs. Foraga fish perform a eritical role in the complex 2cosvstem
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functions of the Bering Sea and Alsutian {slands managemen: arez and the Guif of Alzska by providing
the transter of energy {rom the primary or setondary producsrs i higher rophic levels. This analysis has
grouged the following forage {ish species info the new category: Osmeridae (which Eﬂ:iudes capelin and
sulachon), Myctophidae, Bathylagidae. Ammodytidae, Trichodontidae, Pholidae, Stichasidae,
Gonostomatidae, and the Order Euphausiacza.

1.3.1 Forage Fish - Abundance, Distribution, and Food Habirts

Forage fishes as a group occupy a nodal or central position in the North Pacific.food web, being
consumed by a wide variety of fish, marine mammals and seabirds.

Many species undergo large, seemingty unexpiainable fluctuations in abundance. Most of these arz R-
selected species (e.g. pollock, herring, Atka mackerei, capelin, sand [ance), which generally have higher
reproductive rates, are shorter-lived, antain sexual maturity at younger ages, and have faster individual
growth rates than K-selected species {e.g., rockfish, many flatfish). Predators which utilize r-selected
fish species as prey (marine mammals, birds and other fish) have evolved in an ecosysiem in which
fluctuations and changes in relative abundances of these species have occurred. Consequently, most of
them, to some degree, are generalists who are not dependent on the avaiiability of a single species to
sustain them, but on 2 suite of species any one (or more) of which is likelv 10 be abundant each year.

There is some evidence, mostly anecdotal, that osmerid abundances, particularly capelin and eulachon,
have dzclined significancy since the mid {$70s. Evidence for this comes from marine mammal food
habits data from the Guif of Alaska (Calkins and Goodwin 1988 ), as well as from data collected in
biological surveys of the Gulf of Alaska (not designed to sample capelin; Anderson et al. in press) and
commercial fisheries bycatch from the eastemn Bering Sea (Fritz et al. 1993). It is not known, however,
whether smeit abundances have declined or whether their populations have redistributzd vertically, due
presumatly to warming surface waters in the region beginning in the late 1970s. This conclusion could
also be drawn from the data presented by Yang (1993), who documented considerable consumption of
capelin by arrowtooth flounder, a demersal lower-water column fezcer, in the Gulf of Alaska.

Smelts (Capelin, Rainbow Smelt and Eulachon). Smelts {familv Osmeridae) are slender schooling
fishes that can be either marine (such as capelin) or anadromous (rainbow smelt and eulachon). Figure [
shows a generaiized distribution of these three smalt species in the southeastern Bering Sea based on data
collected by NMFS summer groundfish trawl surveys and by fisheries observers.

Capelin are distributed along the entire coastline of Alaska and south along British Columbia to the Strait
of Juan de Fuca. In the North Pacific, capelin can grow to a maximum of 23 cm at age 4. Most capelin
spawn at age 2-3, when they are only 1 1-17 cm (Pahlke 19853). Spawning occurs ia spring in intertidal
zones of coarse sand and fine gravel--especiaily 1n Norton Scund. nerthern 8ristol Bav and Kodiak.

Very few capelin survive spawning. The age of maturity of capelin in the Barents Sea has been shown 10
be a function of growth rate, with fast-growing cohorts reaching maturity at an eariier age than slow-
growing cohorts. Thus. it is possibie to have slow and fast-growing cohorts mature in the same year.
resulting in large spawning biomasses one year preceded and potenatially foilowed by small spawning
biomassas.

n the Bering Sea adult capelin are only found near-shoce during the months surroundino the spawniag

run. Dur?r'.fr other tmes of the vear, capelin are found far offshore in the vicinity ot the Pribilof Islands
and the coniinental sheif break. The seasonal migration mayv be associatad with the adv ancing and
ratrgaung golar ic2 front, as it (s in the Barents Sea. {n the ern Bering S22, winter i¢2 completaly



the summer monwhs. [ migration foflows the ic2 2dzz, the buik of the capelin biomass
g could be focatzd in the northern Bering Sea, tevond the arza workad oy e grounciisil
heries and surveys. Very few capalin are found in surveys, ver thav ars 2 major compenent of the diets
marine mammals fezeding along the winter ic2 adge {Wespestad 1987), and of marine birds, e;pec:a:[v
e Guif of Alaska, which remains ice free vear round, capelin ovenwinter in the bays of
-

Rainbow smelt ascend rivers to spawn in spring shortly after the breakup of the ice. After spawning, they
return @ the sea to feed. Surveys have found concentrations of rzinbow smelt off Kuskokwim Bay,
Togizk Bay and off Port Heiden (Figure 1), but they aiso probably occur in many nearshore areas near
river mouths. Rainbow smelt mature at ages 2-3 (19-23 cm), but can live to be as old as 9 vears and as
largz 25 50 ¢m. Liwtle is known about trends in abundance of this species.

Eulachen also spawn in spring in rivers of the Alaska Peninsulz, and possibly other rivers draining into

“the southeastern Bering Sea. Eulachon live 10 age 5 (and grow to 23 ¢m), but most die following first

spawning at age 3. Eulachon are consistently found by groundfish fisheries and surveys berween Unimak
[sland and the Pribilof [slands in the Bering Sea, and in Shelikof Strait in the Gulf of Alaska (Figure [).
Evidence from fishery observer and survey data suggests that eulachon abundances declined in the 1930s
{Fritz 2t al. 1993). These data should be interpreted with caution since surveys were not designed to
sample small pelagic fishes such as eulachen, and fishery data was collected primarily for total catch
estimation of target crrc)undr”xs.l'x Causes of the decline, if real, arz unknown, but may be related to
variabiiity in year-class strength as noted for capelin.

Pacific Sand Lance (Ammodytidae). Pacific sand lance are usually found on the bottom, at depths
betwezn 0-100 m except when feeding (pelagically) on crustaceans and zooplankton. Spawning is
believed to occur in winter. Sand lance mature ac ages 2-3 vears and lengths of [0-13 cm. Lirtle is
Xnown of their distribution and abundance: they are rarely caught by trawls. [n the Bering Sea, sand
lance are commen prey of saimon, northern fur seals and manv species of marine birds. Thus, they may
be abuncant in Bristol Bay, along the Aleutian {slands and Alaska Pzninsula. In the Guif of Alaska, sand
fance arz prev of harbor seals, northern fur seafs and marine birds, especially in the Kodiak area and
along the southern Alaska Peninsula. Given the sand lance's short life span and the large number of
species which prey on it, morality, fecundity and growth rates of Pacific sand lance ars probabiy high.

Myctophidae and Bathylagidae. Myctophids ([anternfishes) and bathylagids (dezp-sea smeits) are
distributed pelagicaily in the deep sea throughout the world's gcean. Most species in both families occur
at depth during the day and migrate to near the surface 1o feed (and be fed upon) at night. A common
myciophid in the Bering Sea and Gulif of Alaska is the northemn lampfish (Stenodrachius leucopsarus).
witich fias a maximum length of approximately 13 em. Bathylagids of the north Pacific include
Bathvizgus spp. (blacksmelts) and Leuroglossus stifbius schmiati (northem smoothtongue), each of
which have maximum lengths of between 12-25 em. Myctophids and bathyiagids are important forage
fishes for marine birds and marine mammals. Since theyv are rarely caught in survey or fishery trawls.

nothing s known of recznt trands in their abundance.

Pacific sandfish (Trichodontidae). The Pacific sandfish (Trichodon irichodon) lives in shallow inshore
waters (0 about 30 m depth and grows to 2 maximum leagth of 30 cm. Nothing is known of trends in
their 2bundance. They arz f2ed upon by salmon and other fish, as well as pinnipeds.

Euphausiids. Along with many copepod sgecies, the 2uphausiids form a critical zooplanktonic fink
derwean 2 primary oroducars (phytoplankion) and all upper pelagic trophic levels. Thess crustacaans.

~1
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also knov V1l as Kriil. occur in large swarms ia both neritic and oczanic watars. Memoars of at least [
genera of euphausii f" e known {rom the Nora Pacific, the most imponiant {in t2rms of numbers of
pecies) being Thysanopoda, Sugnausic, Thysancéssa and Snviocheiron (Boden ¢ al. 1933; Ponomoreva

Eupnauswd; arz generally thought w0 make diurnal vertical migrations. remaining at depth
(v below 300 m) during the day and ascending at night to 100 m or {2ss. Ho\ 2var, this is
complicated by the fact that as eupnasiids grow they are round at deeper d
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depths, exc2pt during spawaing.
wiich occurs in surface watars, Spawning occurs in spring to take advantage of fhe ering phytoplankton
bloom. and the hatched nauplii farvae live near the surrace {(down to about 23 m). By fall and winter, the
voung crustaceans are found mainly at depehs of 100 m or less, and make diumal vertical migrations.
Sexual maturity is reached the following spring at age {. After spawning, adult euphausiids gradually
descend to deeper depths until fall and winter, when they no longer migraze daily 1o near-surface waters.
(n their second spring, they again rise to the surface to spawn; euphausiids ofder than 2 vears are very
rarely found. This classical view of euphausiid !ife history and longevity was recently questioned by
Nicol (1990), who reported that Antarctic euphausiids may live as long as 6-10 vears; annual euphausiid
production, then, would be much lower than (f they {ived only 2 vears,

While 2uphausiids are found throughout oceanic and neritic waters, their swarms are most commonly
encountered in areas where nutrients are available for phytopiankton growth. This occurs primarily in
areas where upwelling of waters from depth into the surface region is a consistent oczanographic feature.
Araas with such features are at the edges of the various domains on the shelf or at the shelf-break, at the
heads of submarine canvons, on the edges of gullies on the continenral shelf (e.g., Shumagin, Barnabus,
Shelikof gullies in the Gulf of Alaska), in island passes (on certain tides) in the Aleutian {slands {e.g.,
Seguam Pass, Tanaga Pass), and around submerged seamounts (2.3. , west of Kiska [sland). [tisno
coincidence that these are also prime fishing locations used by commercial fishing vessels seeking
zoopianktivorous groundfish, such as walleye pollock, Atka mackere!l, sablefish and many species of
rockiish and flatfisn (Livingston and Geiney 1933; Fritz 1993; Yang 1995).

The species comprising the suphausiid group occupy a position of considarable imporance within the
North Pacific food web. Euphausiids are fed upon by aimost all other major faxa inhabiting the pelagic
reaim. The diet of many species of fish other than the groundfish lisied above, including salmon, smelts
(capelin. eulachon, 2nd other osmerids), gadids (Arctic cod and Pacific tomcod), and Pacific herring is
composed. to varving degrees. by euphausiids (Livingston and Goinev 1983}, while zuphausiids are the
srincipal item in the diet of most bale=n whales (e.g. minke, fin, sei, humpback, right. 2ad bowhead
whales; Perez 1990). While copepods generally constitute the major portion of the diet of planktivorous
birds (e.3. auklets), zuphausiids are prominant in the diets of some predominatety piscivorous birds in
some areas (e.g. Kittiwakes on Buldir Island in the Aleutians, Middleton island in the Guif of Alaska. and
St. Maghew [sland ie the Bering Sea: Hateh etal. 1990). Euphausiids arz not curreatly sought for human
use or consumption from the North Pacific oczan on a scale other than local. but large (about 300,000 mt
per vear) krill fisheries from Japan and Russia have been operating in Antarctic waters since the early
1930s (Swartzman and Hofman 1991).

Photidae (Gunnels) and Stichaeidae {Pricklebacks, Warbonnets, Eelblennys, Cockscombs and
Shannys). Gunnels and pricklebacks are long. compressad, ezl-like fishes with long corsal fins often
joinad with the caudal fin. Pricklebacks are so named because all ravs in the dorsal fin 2re spinous in
most species (while some mayv have solt rays at the rear of the dorsal fins). Gunnels have flexible dorsal
in ravs. and differ from pricklebacks in that the anal fin is smaller (zhe distanca from the tip of the snout
w0 ine froat of the anal {in is shorter than the leagth of the anal {in). Most species of both famidies live m
i'xo\.\ nzarshors waters among seawead and under rocks and are mosily 1235 than 43 <m in length.

h—::e arz approximately [4 sgecias of Stichazidae and 3 specizs of Pholidaz in Alaska. Nothing is
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Lnown apout absoluie or irands in their abundance, and linde about their growth ratzs, maturity schedules.
and 1rophic reiationshins. They fzed mosily on smail crustacea and arthroceds. and ar2 thougii 10 grow

quickly. Some cockscombs in British Columbiz attain sexuai mawriny at 222

Gonostamatidae (Bristlemouths. Lightfishes. Anglemouths). This is 2 fargz and diverse family of
smail (1o apout § ¢m). bathypelagic fish thar are rarely observed axcept by rzssarchers. They can oe
abundant at depths of up to 000 m. Thers mayv be as many as § species in the North Pacific Ocean and
Bering Sea,

1.3.2  Diets of forage fish species in the North Pacific

Bathylagid. Since bathylagids have a smail mouth, dense flat gill rakers, 2 small stomach and long
intestine, they consume weak swimming soft-bodied animals (pterooods. anpendicularia, ctenophores,
chaerognath, polychaetz. jellyfish etc.). Bathylagids in the epipelagic zone can also feed on euphausiids
and copepods at night when they are abundant (Gorelova and Kobvivanskiv, 1983; Balanov, etal., 1993).

Myctophid. Because of their large mouth, refatively sparse and deaticulate gill rakers. well developed
stomach and short intestine, myctophids mostiy consume actively swimming animais like copepods and
suphausiids (Balanov, et al. {993).

Pacific sandfish. Thne diet of sandfish consists of smatl crustaczans such as mysids, amphipods, and
cumaczans (Mineva 1933, Kenyon 1936).

Eulachon. The diet of eulachon in the North Pacific generally consists of planktonic prey (Hart, (973,
Macy 2cal, 1978). As larvae they primarily consume copepod larvaz; post-larvae consume 2 wider
varie™ of pray that inciudas pnytoplankion, copepod 2ggs. copepods, mvsids. ostracods, barmacle larvae,
cladocerans worm larvae and larval eulachon. Juvenile and adult eulachon {e2d almost exclusively on
euphausiids, with copepods and cumaceans occasionally in the dier,

Sand lance. Hart {1973) and Trumble (1973) summarized the diet of sand lancz2 in the North Pacific as
orimarity planktivorous: their primary prey changing with ontogeny. Larval sand lance consume diatoms
and dinoflagellates: posi-larvas prey upon copepods and copepod naupfii. Aduit sand fance prev upon

chazragnaths, {ish [arvae, amphipods, annelids and common copecads. Sand lance =xhibit seasonal 2nd

[ Tea it $+4

diurnai variation in fzeding activity and are opportunistic feeders upon abundant piankion blooms.

Capelin. The diet of capelin in the north Pacific as summarized by Hart (1973} and Trumble {1973) is
peimariiv planktivorous. Small crustaceans such as euphausiids and copepods are common to the diet of
capetin, although marine worms and small {ish are aiso part of their diet. [n the Bering Sea. adult capelin
consume copepods. mysids, euphausiids, and chaetognaths. Juveniles primarily consume oniv copepods
(Naumenko. 1984). The largest capelin (>13cm) consume euphausiids nearlv exclusiveiy. Capelin feed
throughout the year in ihe Bering Sea. However, the diet exhibits seasonal variation that is due in part o
spawning migration and behavior. -

The primarily planktivérous diets of evlachon. sand lance, and capelin reduce the potential for dietary
competition with the piscivorous and benthic diets of most groundfish. However, the potantial for dietary
comgerition is graater berwesaa pollock and foragz fish due to the importance of planktonic prev such as
suphausiids and copepods in their diets.
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Gonostomarid. Gonostomatids have largs zill openings and weil-davelenad giil rakers, characteristics

of a zooplankion fezdzr. The orimary zoodiankion grev of gonosidmarids ars calanoid moepod; Tae
other {00d inciudes osiracods and euphausiids, Some larger gonosiomaiids also consume some fish
(Corelova 1680). .

Stichaeidae. There are many specias in the Family Stichazidae. 3 family with long, slender, compressad
bodies. Some of the dizts of the stichazids are described below. The longsnout pncklec*c\ eats
copepods almost exclusively (Barraclough i967). Young ribbon prickletacks eat copepods and
oikopleura (Robinson, Barraclough and Fulton 1968). The food of the adults of this species includes
crustaceans and red and green algaz. Black prickleback consumed copepods, copepod nauplit and clam
larvae (Barraclough, Robinson. and Fulton 1968). Peppar {1963) reportad that the important food of high
cockscomb was green algae. Other food of this species included polychaets worms, amphipods,
moliuscs, and crustaceans.

Euphausiacea. The diets of euphausiids in the North Pacific consisi of planktonic prey. Species of the
genus Euphausia consume diatoms, dineflagellates, tintinnids, chaztagnaths. echinoderm larvae,
amphipods, crustacean larvae, ommatidians, and detritus (Mauchline 1980). Species of the genus
Thysannoessa consume diatoms. dinoflagellates, tintinnids, radiolarians, foraminiferans, chaetagnaths.
echinodarm larvae, molluscs, crustacean larvae, ommatidians and detritus (Mauchline 1930). Several
species of Thysannoessa also consume waileve poliock eggs in the Guif of Alaska (Brodeur and Merati
1993).

Pholidae. The diets of gunnels (family Pholidae) consists primarily of beathic and epibenthic prey.
Amphipods, isopads, polvchaetz worms, harpacticoid copepods, cumaceans, munid craps, insects,
mysids, algae, ostracods, bivalves, crustacean larvae, and tunicates have besn described as their main
prev (Clemens and Wilby 1961, Simenstad 2t al. 979, Williams 1954). Juvenile fish preyv (English sole,
Parophry vetulus, and sand lancs, Ammodvres hexapterus) have aiso bezn dascribed as infrequent
components of the diet in Puget Sound, Washington (Simenstad et 2f. [977).

1.3.3  Significance of Forage Fish in the Diet of Eastern Bering Sea Groundfish

Forage fish. as defined in this EA, are found in the diets of walleve pollock, Pacific cod, arrowtooth
Aounder, Pacific haliout, Grezniand halibut, vellowfin scle, rock sole. Alaska plaice, flathead sole, and
skates in the eastern Bering Sea region. However, forage fish do not represent a large portion of the diet
by weight of these predators with the exception of sheif rock sole (14.3%) and slope pollock (12.6%).
Tables | and 2 present the ten most important prev by weight in ths diets of 2ach predator for the 2astern
Bering Sea sheif and siope regions, respectively. All forage fish species are italicized. Forage fish that
are in the diet but not one of the ten most important prev by weight are also listed. The miscellaneous fish
category represents all fish prev not included 2s one of the ten most imporant prey categories. primarily
unidentified fish. All groundfish diet data are from the AFSC, REFM. groundfish food habits database.

Eastern Bering Sea Shelf. Despite the gznerally piscivorous diet of cod. arrowtooth flounder, Pacific
haiibut, Gr2enland turbot and skates, forage f1sh are2 not principal components in the diet by weight
(Table 1). Sand lance are the most prevalent forage fish in the diez of cod (0.8%) while capelin,
Osmeridae. Bathylagidae, Mvctophidae, and 2ulachon each represant 0.1% or less of the diet by weight,
[n the diet of arrowtgoth flounder, capelin and 2ulachon each reprasent 0.2% of the diet by wetght. while

Osmeridae, -\-Ivctoohidae and sand lancs 2ach constitute 0.1% or l2ss, The dizt of Paciiic halibut
= 7 "0/

contains 2.2% sand lance and [.8% capelin: Osmeridae and = J["C' oa 2ach rzprasent 0.1%% or less.
Myciophidae reprasant 0.2% of the dier of Craenland wrbot: Bachwiagidaz, Osmeridaz. and sand tance
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Sand lance is the most prevalent torage {ish 3t fizve pollock (0.33%); Osmaridae.
Bathvlagidae. Myciopnidae, and sulachon wc'n reprasent <0.13% of the diet by weight. The total
contribution (0.536) of forage fishes 0 ihe diet or'y j s primarily due to sanc lance
Bathviagidae and capelin sach reprasent <0.1% by weight. Sand laacz arz the second most important

prev in the diet of rock sole, [4.3% by weight; O:.mendae arz the only other forage fish present in the
dier (<0.1%). Sand {ance are the only forage fish found in the diet ar'.-\l ska plaice, representing 0.3% of
the diet. Flathead sole consumes capeiin (1.3%), sand lance (0.3%%), Osmeridae (0.1%) and Myctophidae
(<0.1%).

Eastern Bering Sea Slope. Lang and Livingston (1996) studied the diets of groundfish in the eastern
Bering Sea slope region. in this region, forage fish are relatively unimportant in the diets of Greeniand
halibut, flathead soie, arrowtooth flounder, and cod (Table 2). However, 12.6 % of the diet of pollock on
the slope consists of forage fishes. Greenland halibut consume Bathylagidae (0.4%) and Myctophidae
(0.4%) as the only forage fish in their diet. Flathead sofe also consumed Bathylagidae (0.3%) and
Myctophidae (0.1%). Myctophidae (0.2%) is the only forage fish found in the diet of arrowtooth
flounder. Pollock consume Bathviagidae (7.0%), Myctophidae (3.3%), Osmeridae (0.1%), and sand lanca
(<0.1%). Forage fish are negligible in the diet of cod; Bathylagidae represent <0.1% of the diet by
weaiani.

1.3.4  Signiftcance of Forage Fish in the Diet of Gulf of Alaska Groundfish

Yang (1993) studied the diets of groundfish in the Gulf of Alaska shelf during summer, He found that
the main fish prey of groundfish in the Guif of Alaska included walleve poilock. Pacific herring, capelin.
Pacific sand lance, sulachon, Atka mackersi, bathviagids, and mveiophids (Table 3). Although walleye
pollock was the most important {ish prev of arrowtooth flounder, Pacific halibut, sablefish, Pacific cod.
and walleye pollock in the Guir of Alaska area, other forage {ish sgecies comprised {-13% of the dietof
groundfish (Table 3). Capelin was imporant foed of arrowtooth tlounder and pollock, comprising 3%
and 15 % of the diet of arrowtooth floundszr and walleve pollock, respectively. The capelin consumed by
these groundfish were mainiy located in the northeast and southwesi of Kodiak [sland. Sulachon
comprised 6% of the food ot sablefish. Myctophids were important forage {ish for shortraker rockfish,
comgorising [8% ot the diet of shoriraker rockfish. Pacific sand lanc2 werz found in the siomachs of
arrowtcoth flounder, Pacific halibut. sablefish. Pacific cod, and waileve pollock, but its contribution @
the dizt was small (<1 %). Bathvlagids werz only fourd in the diet of walleve pollock, they contributed
less than 1% of the diet of walileve pollock. Pacific sandFsh was not found in the diet of the groundfish
in the Guif of Alaska area. :

[n the Atlantic, strong interactions benwesn cod and capelin have bez2n recorded (Akenhead, et al. 1982).
Even though Pacific cod did not feed so heavily on capelin in the Gulf of Alaska. capelin was one of the
imporzant fish prev of several groundfish spezies. The distributions and the abundances of the forage
fish n the Gulf of Alaska are not well known. However, a series of vaars with poor forage fish
recruitment, which decraases the availabiiicy of small fish, mav havz greater impact on piscivorous
groundfishes.
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1.3.3 The Significance of Forage Fish in the Diet of Aleutian Island Groundfish

Yang (1996) studied the diets of groundfish in the Aleutian {slands during summer. He found that main
fish prev of groundfish in the Aleutian [slands included Atka mackeral, wallzve pallock. Pacific herming.
czoelin. myciophids. bathylagids, Paciric sand lance, and zulachon {Table £). Although Atka mackerzl
and walleve poliock were important fish prey of arrowtooth flounder. Pacific haiibut. and Pacific cod,
other rorage fish species comprised from {-37% of the diet of groundfisn. Most of the Atka mackersl
consumsad by the groundfish were located near Attu, Aganu, Amchitka, Tanaga, Aika, and Unalaska
Islands. Myctophids were an important {orage fish. Large amounts of myctophids werz found in the
diets of Greenland turbot, waileye poilock, Pacific ocean perch, and short raker rockfish (Table 4). They
were also found in arrowtooth tlounder, Pacific cod, rougheve rockfish, Atka mackerz!, and northern
rockiish. Most myctophids consumed by the groundfish were located near Kiska. Adak. Seguam. and
Yunaska [slands. It is notable that nine out of eleven groundfish species shown in Table 4 consumed
myctophids as foed. If the abundance of the myctophids declines dramaticaily, it could impact the
growth of groundf{ish in the Aleutian [slands area which depend on myctophids for a main food resource.
Bathvlagids were found in the diets of Greeniand turbot and walleve pollock. Capelin were found in the
diet of Pacific halibut and walleye pollock cotlected in the Akutan Island area, but thav contributed only
3% and less than 1% of the diets of Pacific halibut and walleye poliock, respectively, Pacific sand lance
were food of arrowtooth flounder, Pacific halibut, Pacific cod, and walleve pollock, but they contriputed
less than 1% of the diets. Only a small amount (less than %) of sulachon was found in the diet of
walleye poilock. Pacific sandfish was not found in the diets of the groundfish in the Aleutian [slands
araa.

1.3.6 Euphausiacea, Stichaeidae, Pholidae, and Gonostomatidae in the Diets of Eastern Bering
Sea, Gulf of Alaska, and Aleutian Islands Groundfish

Euphausiacea. Euphausiids represent a significant portion of the diet of walleve pollock in the eastern
Bering Sea Shelfregion (Livingston {991a). Euphausiids represent as much as 70% of the diet in the
winter and spring and are generally more important to larger pollock than smaller ones. Euphausiids are
also the primary prev of smail (<33 cm) Grzznland turboc in the 2astern Sering Sea shzif. but are of little
importance to larger fish (Livingston and deRevnier 1996). Small (< 33 cm) arrowtooth flounder also
consume euphausiids as a large {50% by weight) portion of thetr diet; eupnausiids are ot lictle importance
:¢ the larger ones (Livingsion and deRevnier 1996). Euphausiids were not found as a sigaificant
component of the diet of any other eastern Bering Sea shelf groundfish.

[n the 2astzrn Bering Sea slope region euphausiids were found in the diets of several groundfish species,
Euphausiids represent 26% of the overali diet by weight of walleve potlock but are mors important
seasonaily (80% by weight in winter) and ars more important to smaller (<30 ¢m ) fish (Lang and
Livingsion 1996). Euphausiids also piay a small role {<{% by weight) in the diets of Pacific cod. flathead
sole. and arrowtooth flounder {(Lang and Livingsion 1996).

Euphausiids are an important food itam of many groundfish species in the Guil of Alaska and Aleutian
(stands areas. Yang (1993) showed that the diets of plankton {eeding groundfish in the Gulf of Alaska
such as dusky rocxfish. Pacific ocean perch. and northern rockrish had largs percentag=s {more than
53%%) of 2uphausiids. Euphausiids also comprised 39% of the diet of walleve pollock iz the Gult of
Afaska. [n the Aleutian Isiands. suphausiids alse comprised 43, 33, 31, and 30% of the stomach contents
of walleve pellock. Atka mackerzl, Pacific ec2an perch, and northern rockiish. respectively. Euphausiids
a2fso 2 constituznt of the dizts of arrowrooth lounder (3%4), rougheve rockiish (239, shontspine
thornvhzad {1946), and shortrakar rock{ish (1%4) in the Aleutian [slands. (Yang 1996).
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Stichaeids. Stichaegids reprasent a minimai pormon of &
ing Sea sheif ragion. Pacific cod (Livingsion | i‘
cunski 1991) consume unidzanuiied stich
Grzenland turbot consume a comomﬂnon of unidentified
culzrus) as a small portion (<1%) of thair diet,

Stichaeids represent 2 small portion (<% by weight) of the dist of Pacific cod. arrowtooth flounder, and
Greznland turpot in the sastern Bering Sea slope region (Lang and Livingsion 1996). Yang (1993)
studied the diets of the groundfish in the Gulf of Alaska area during summer. He found that stichaeids
comprised abour {% of the stomach content weight of arrowtooth flounder, Pacific cod. and walleve
poliock, respectively. Pacific halibut, sablefish, and Pacific oczan perch also consumed stichaeids, but
their contribution to the diets was small (<1%). Yang (1996) aiso siudied the dizt of the groundfish in
the Aleutian [slands area. He found that stichaeids comprised 2% of the stomach contents weight of
arrowtooth flounder. Stichaeids comprised <1% of the diets of Pacific cod, watleve pollock, and Atka
mackerel.

Gonostomatids. Gonostomatids were not found as a significant portion of the diets of eastern Bering
Sea shelf or slope groundfish (Livingston and deReynier, 1996). Gonostomatids are probably not
important prey of the groundtish in the Gulf of Alaska area since thev were not found in a recent study of
groundfish diets in that area (Yang 1993). Gonostomastids wers found in walleve pollock stomachs in

the Aleutian Islands area; however, they contributed less than {% of the rotal stomach contents weight
(Yang L596).

Pholids. Pholids (saddleback gunnel) were found in the Pacific cod stomachs in the Aleutian slands
area: their contribution was less than 1% of the total stomach contents weight. Pholids were not found as
2 significant portion of the diets of eastern Bering Sea shelf or siope groundfish. Pholids are probably not
imporant prey of the groundfish tn the Gulf of Alaska araa since they wers not {ound in a recent study of
groundiish diets in that area (Yang 1993).

-

1.3.7 Significance of Forage fish to Seabirds

Some seabird popufations ia the Bering Sea/Aleutian Islands and Gulf of Alaska regicas declined during
part or afl of the period since [973. The principal colony of the Red-legaed Kiriwake has declined by
% during the past 20 vears (Hatch et al. 1993). (Latin names of birds arz given in Table 3A.) Ocher
species such as Black-lezged Kintiwakes, murres, Pigeon Guillemots, and Marbled Murreiets have
declined to a lesser extent (Climo 1993, Dragon and Sundseth 1993, Hatch et al. 1993, Klosiewski and
Laing 1994, Kutetz 1996, Oakley and Kuletz [996). Most of the population declines have been
concentrated on islands of the southeastern Bering Sea and in the northern Gulf of Alaska (Francis et al.
1996, Figure 6.11). Declines in the GOA appear (0 have preceded the Exron Valde: oil spill (Klosiewski
and Laing 1992, Piart and Anderson 1996). [n other areas of Alaska where populations have been
monitored, numoers have fluctuated, but there have besn no long-term muitispecies trends {reviewed in
rancis et al. 1996).

Fcr:'.g-e ish are the principal diet of more than two thirds of Alaskan seabirds {Takle 32). Theonly
seabird speciss that do not depend on fish during the bresding season are very smail ones such as auklets
{Azthic spp.; Table A). The four seabirds that commonly visit Afaskan waters during th2ir nonbresding
seas0n also depend on forage fish here (Table 38). Capelin and sandlancs are crucial td many 'o:'rd
species: other forage fish include Myciophids. herring, Pacific saurv. and walleve nollack (Tables 3
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33). Many seabirds can suDsist on a variery of inveartzdrates and {is; ng nondreading months Sut car
oniv rzise thair nesiings on {orage f1sh (Sangar 19873, Vermesr 22 20 1537).
Seabird population trends throughout the Arctic and subarctic ars argeiv determined by forage fish

avatadilier (Birkhead and Furness i983). Lack of prev usually causes "‘ODL.IEE on declines through
rezding iaiiure rather than adult morality. —\hnouon seabirds can adapt 0 occasional vears of poor
food and reproduction. a long-term scarcity of forage fish leads o population declines. Reproductive
succass 1n Alaskan seabirds is strongly linked to the availaoility of approgriate fish. Bresding failure as a
esuit of forage fish scarciry has besn documented in Alaska for Black-legged Kiniwakes, Glaucous-
winged Gulls, Pigeon Guillemots, and murres (Kuletz 1983, Baird 1990, Murphy et al. 1984, Murphy et
al. 1987, Springer 1991). Similar observaticns have been made for seabirds in British Columbia
(Vermeer et ai. 1979, Vermeer [980) and the north Atlantic (Harris and Hislop 1978, Brown and
Nealeship 1934, Barrert et al. 1987, Monaghan et al. 1989, Vader ¢¢ ai. 1990). Breeding failure can
resuit when adults tack sufficient energy reserves 1o complete a nest, lay eggs, or compiete incubation, or
when they cannot fezd the nestiings adequarely.

o
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Seabirds depend on forage fish that are small, high in energy content, and form schools within efficient
foraging range of the breeding colony. Fish 3 to 20 cm long are 2asily captured and hancled by seabirds.
Schoots must be available near the breeding calony, within 20 km or [ess for inshore feaders such as
terns, guillemots, and cormorants, but up to 60 km or farther for kittiwakes and murres (Schneider and
Hunt 1984). Seabirds such as Kittiwakes and tems can take prey onlv when they are concentrated at the
surtace; these species are affected more frequently by food shortag2 than are diving seabirds such as
murras, murrelets, putfins, and cormorants (Furness and Ainley 1984, Unley et al, [994).

Although Alaskan seabirds consume several species of fish, only one or two forage species are available
near most colonies. [Fan importane fish stock is depleted locally, birds may have no alternative that can
support successiul breeding. Regional variatioas in dominant {orage fish include sandlancs along most
of the Aleutians and the coast and northemn isfands of the Bering Sea (Springer 1991, Springer et al.
1994); capelin and walleye pollock on most of the Afaska Peninsula (Springer 1991, Hazxch and Sanger
1992): 2nd poilock on St. Marthew island and the Pridtlor Islands (Hunt et af. 19812, b. Springer et al.
1933).

The sreferred forage species in each area usually is 2ssential for successiul seabird reproduction. Black-
Ieggec mmwakes bred successfully in the northern Bering Sea when sandlance wers availadle, but not in
vears when they had to rely on cods (Springer et al. 1987). After capelin declined in the Guif of Alaska
i the late 1970's, Black-legged Kiniwakes switched to pollock and sandlance, but this diet did not
prevent drezding failure (Baird 1990, Piatt and Anderson 1996). Capelin have increased again near some
GOA colonies since 1994, and kimiwake bresding success has improved there recently (D.B. Irons. pers.
comm.). Productivity on St. Marthew and the Pribilots increased with pollock in the dizt (Springer et al.
19848).

Theories have artriduted reductions in the torage fish of seabirds (o both commercial {isheries and
climaiic ayeles. However, recent studiss have concluded that both faciors probably arz significant
(Francis et al. 1996). Climate has been recogaizad as the dominant factor in fluctuations of pelagic fish
stocks (Wooestar 1993). Climate in the Guif of Alaska and Bering Sea undargoes cveles of varying
lengzhs (Rover 1693), which influences the numbers and disirioution of forage fish and heace avian
sroceciiviey (Pian and Anderson (996, Francis et al. 1996}, The sam= has Seen found in 2astzrn Canada
and northern 3ritain (Carscaddan 1934, Bailev 1989),



Howavar, dirsered fishecizs on foragze {Ish can deepen and prolong their natural popuiation eyeles (Duidy
1935, S22tz 3992}. not "e\ nations with divestad {orage-{ish Osherizs. saveral siocks have "crashad”
dug 1@ 2 combinaiien of climatic and fishery pressures, which has led to local popuiation aecime> in

2
s2aDirds. Ex:r"ptag include fisheries on anchoveta (Engraulis ringens) in Peru (Sehaatfer 1970, Dutly
) ng in Norwav (Lid (981, Anker-Nilssen and Barrea 1991), and piichard (Sardinops
! ih Africa (Crawtord and Shelton 1978). In nomhwestern Russia, whers several forage
. hemring, and Arcuc cod (Soreogadus saida) wers overtished, sandfance are suill
5. but the birds appear 10 compete for them more intensaly than before (Krasnov et al.

1.3.8  Significance of Forage Fish to Marine Mammals

(n g2zneral small forage fish such as capeln, hemring, sandlance and eufachon, have besn recognized as
important prey items for a variety of marine mammal species. Among these are northern fur seal, Steiler
sea lion, harbor seal, spotted seal and bearded seal as well as humpback whale and fin whale. Northern
fur seals, Steller sea fions, and harbor seals have been declining in abundance for a number of years
(Table 6) and some theories attribute these declines to the lack of avaiiability of prey species.

Largalyv due to the variable nature of the food habits data on diffzrent predators with respect 1o sampling
method, timing and focartion. and lack of survey data on non-commercial prey species, the relative
imporiance of forage speciss can appear uncertain. However, taken in aggregate, the available data
SUEE:‘St that forage rish species are important (o marine mammals when and where thev are avai]ab[e.

Table § shows the r2lative rank of forage tish species in the diets of Pribitof fur seals, Steiler sea lions,
and harbor seals in the Gulf of Alaska. Capeiin are an important component of the diet of ail three of
these species. [n addition, of those species forming the forage fish category, Bathylagids and sandlance
contribute to the dist of the fur seal, with eulachon as another important component of the harbor seal
diet (Table 7). A summary of capelin and other forage {ish use by selected marine mammal species in
Alaska follows (data for pinnepeds from Alaska Fisheries Science Canter).

Northern fur seal. Examination of 3,350 stomachs coilected from seals taken at sea in {960, 1962 to
942, 1968. 1975 and 1972 indicated that capelin was the third most prevalent prey item. behind walileye
poilock and Pacific herring. Available information on fur seal feeding habits prior (1892 to [930's) to the

pelagic collections also describe capelin and bathylagid smelt as primary prey in seal spewings and
stomachs. Pacific herring and capelin were absent from stomachs collected in the 1980's and 1990's.
Absance of forag Fs' in the samples was thought to be related to fluctuations in the abundance and
availabiliny or these f

fish, enviconmental changes in the Bering Sea or exciusion by the existence of [arge
pooulations of wailzve o

ollock.

Steller sea lion. Few opportunities exist 10 collect food habits data for Steller sea iions in offshore
watzrs of the Bering Sea. Stomach samples collected by ADF&G in 1981, and 1983 to 1936 did not
indicate the presence of forage fish species, but rather contained predominantiv walleve pollock and
veilowfin sole. However, capelin comprised about 50% of the stomach contents identified from sampies
coilzcizd in the Gulf of Alaska during summer {975 to (978 (n=37).

Anafyses of harbor seal stomach contents from collections made by ADF&G during 1973
10 1973 in the Culf of -\ aska indicated the presence of severat forage fish species, including capelia,
::I::Z’:on. Pacific heing and Pacific sand lancz. [n paricular, cape[m eulachon and Pacific heming

;ankad rd, 4¢h and 3th r"soecuvelv out of 13 species comparad using the Index of Relative Importance

(IRIy mathod. Seasonal and arza differences were pronouncead; capzlin weare most commen in coliections

Hirbor seaf.
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from the Xodiak island ar2a, but wers absent in samples from the south sids of the Alaska Peainsula.

i
Simtiarty, eulachon comprised 939 svolume for <o llec:fons in the Copper River Delta.
30% in Lower Cook [nler, and 4.6% around :\oa-ak {stand.
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Spotted seal. Collections of spotted seal stomachs {(n=!4) during March - June 1676 w0 1978 inthe
southzastern Bering Sea indicated that capelin was the predominant prey item. Similar collections from
the northern Bering Sea (n=12) in 1976 to (978 contained predominzntiy Arctic cod. capelin and saffron
cod. In March - June 1972 and {875 spotted seai collections from the Gulf of Anadyr contained
predominandy Arctic cod, but pollock and sand fance were presant as well,

Bearded seal. Pelagic collections of bearded seals near St. Manthew [stand in the Bering Sea in spring
1981 indicated a very high occurrence of capelin in the diet, 32%, based on 16.940 individual capelin
remains recovered. The authors suggest that the high occurrence was related to the presence of dense
schools of capelin that rise in the water column and move toward share in the 2arly spring. This prey
species, like the other forage fishes, therefore, may be very important in specific areas and times of year,
but would not necessarily appear as important prey if sampling were (0 occur elsewhere, at different
nmes.

Humpback whale. The major prey species of humpback whale are small schooling fishes and large
zooplankton, mainly euphasiids (Nemato 1937, 1939, 1970; Krieger and Wing [984, 1986). Important
prey species in southeastern Alaska are capelin, herring, walleve pollock and krill (Brvant et al. 1981;
Krieger and Wing 1984, 1986; Dolphin i987). Shifts in distribution of humpback whales in southeastern
Alaska have also been documented in apparent response fo changes in prey abundance {Bryant e al.
(983, (98!, von Ziegesar and Matkin 1936; Baker et al. 1983).

Fin Whale. Fin whales are seasonally associated with coastal and continental shelf habitats and food
resources. [n the North Pacific {(Kawamura 1982) fin whales comperz with commercial fisheries for
common prey species such as herring, northern anchovy, walleve pollock. capelin, sandlance and
lantemiish, Data compiled over the past 25 vears suggest that these whales feed in Eastern North Pacific
waters {e.g, Shelikof Strait and the Gulf of Alaska).

1.3.9 Commercial Forage Fish Harvest

Forags fish form oniy a small part of the bvcatch of commercial groundfish fisheries. Forage fish are
raken incidental to the Alaska groundfish trawl fisheries in amounts of less than one percent of any
directad fishery (L. Fritz. per. comm). Annual osmerid bycatch (principally capetin caught by the
vellowrin sole fishery) by all groundfish fisheries in the Bering Sea and Aleutian slands ranged betwezn
43-300 mt in 1992-95 (Fritz 1996). Annual bvcarch totals by BSAI groundfish fisheries of a wide variery
of other fish, including bathvlagids, myctophids, sandfish, sandlancs, eelpouts, snipe ezls. grezniings.
lumpsuckers, pricklebacks, and snailfishes have amounted to about |,000 mt for both 1994 and 1993
(Fritz 1996). Whiie it is not known what percentage these values ars of their aciuai biomasses 1n the
BSAl region, this amount of bycacch probably has lintle affect on the reproducibility of 2ach spectes nor
does it represent significant competition with other apex predators (marine mammals. birds and other
fish).

Because a specific reporting catzgory exists for smelts. some catch data are available for this species
group. Data from the GOA (Tables 8-11) indicate that smelts are takea as byvzatch predominately ia the

botiom nollock, pelagic pottock and rockiish trawl fisheries. [n the BSAL (Tables 12-13) the bycach of
smelts occurs mainly in the veilowfin sole fishery and to a lesser 2xt2nt in the pelagic sollock fishary
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Thesz Zata indicate that both midwater and somom rawi {isheries capturz incicdzantal amounis of forage

{ish
Although there Es l tle commercial fishing on forage fish specizs, documentation 2xisis of @ smalf and
sporadiz commercial fishery on capelin as early 25 the 1960's (ADF&G, 1993). The largest harvest of

capelin was taken in 1984 (439 mt: sortzd) and in 1993, 31 mt of capelin were harvesied in Nunavachuk
Bay. Dara reveai that no more than thres vessels per vear participated in 2 capeiin fishery. Data from

1092 and 1994 indicate that less than | me of capelin was commerciallv harvested by one boat. The
limited annual harvest of capelin in the North Pacific is due to sporadic market conditions, processing
fimitations, and fluctuation of avaiiable capelin biomass. However, declining Atlantic stocks have the
potantial to change the market interest for capelin.

Presently, commercial fishing for capelin is open by regulation, not managed by emergency order, and is
restricted by few regulations. The opportunity for a directed fishery on capelin or the other forage fish
species exists under the current management systam. Presently, species contained in the proposed forage
fish category are not actively managed by the State of Alaska; however, cooperative State and Federal
managsment would be necessary for those forage fish that may be distributed in State waters during
spawning times.

1.3.10 Subsistence Harvest of Forage Fish

The Alaska Department of Fish and Game (ADF&G) Subsistence Division conducts household surveys
to detarmine subsistencs use of forage fish species. Data from these surveys (Table [6) show that smelt
are reporied harvestad in a large number of coastal Alaska communities, inciuding communities in the
southeast, southcentral, southwest, west and arctic regions. Reported smelit harvests range from a few
pounds to severai thousand pounds per communticy, depending on the place and vear. In the southeast,
southcentral and southwest region, eulachon are the smelt most commonly taken. Rainbow smelt,
capelin and "unknown” smelt are also reportad harvested in communities in the arctic, west, southwest,
and southcentral regions. The ADF&G datzbase conaains no records of subsistencs harvests of other
forage fish categories; however, it is possible that in particular communities some subsistence harvests of
other [orage fish species may occur (B. Wolfe, ADF&G Subsistence Div. per. comm.).

2.0 NEPA REQUIRENENTS: ENVIRONMENTAL IMPACTS OF THE ALTERNATIVES

An environmental assessment (EA) is required by the National Eavironmental Policy Act of {969
(NEPA) to determine whether the action considered will result in significant impact on the human
avironment. The 2avironmental anaiysis in the EA provides the basis for this determination and must
analvzz the intensicy or severiry of the impact of an action and the significance of an action with respect
to saciety as a whole, the affectzd region and interests, and the locality. {f the action is determined not 0
be significant based on an analysis of relevant considerations, the EA and resuiting finding of no
significant impact (FONSI) would be the final environmentat documents required by NEPA. An
eavironmentai impact study (EIS) must be prepared for major Federal actions significantiy affecting the
human 2avironment.

An £A must inciude a brief discussion of the nesd (or the proposal. the alternatives considered, the
environmental impacts of the groposed action and the afternatives. and a list of document preparers. The
purpose and altematives were discussed in Sections 1.1 and 1.2, and the tist of preparers is in Section 7.
This section conains the discussion of the environmantal impacts of the aliernatives including impacts
on irzaiened and endangsred species and marine mammais.
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2.1 Environmental Impacts of the Alternatives

~

The savironmental impacts generaily associzizd with fishery management zctions are 2ffects resuliing
from { 1) harvest of {ish stocks which may result in changes in food availability to predators. changss in
the population structure of target fish stocks. and changes in community structure; (2) changes in the
phvsicz! and biclogical structure of the benthic environment as a rasult of fishing practices, e.g., effects
of gear use and fish processing discards; and {3) entanglement/entraoment of aon-target organisms in
active or inactive fishing gear. A summary of the effects of the (996 groundfish total allowable catch
amounts on the biological environment and assoctated impacts on marine mammals, seabirds, and other
threatened or endangered species are discussed in the final environmental assessment for the 1996

groundfish total allowable cateh specifications (NMFS 1996a).

Alternative 1, the status quo, could affect predator/prey relationships if a relatively unrestricted directed
fishery were allowed to develop on the forage fish species included in this analysis (Osmeridae,
Bathvlagidae, Myctophidae, Ammodytidae, Trichodontidae, Pholidae, Stichaeidae, Gonostomatidae, and
the Order Euphausiacea). Currently these forage fish species are not harvested in large numbers, but to
the extent that a potential future market develops, the existing status quo management structure could
allow the harvest of large amounts, or possibly unlimited amounts in the case of those "non-specified”
species. As noted from the discussions above on the significance of forage fish species 1o the diets of
seabirds and marine mammals, as weil as other commercially important groundfish species, the
unrestricted harvest of forage fish could have a negative impact an these higher trophic level animals (se2
Section | above for details).

Aliermative 2, under any one of the options would restrict the potential harvest of forage fish species. The
extent to which that might occur and the circumstances would depend on the option chosen. However,
this Altamnative would prevent uncontrolled harvest of forage fish and berter ensure that the food
resourcas of predators would not be unduly diminished as a result of fishing activities.

22 Impacts to ESA-listed Endangered or Threatened Species

Listed and candidate species that may be present in the GOA and BSAl are discussed in detail in the
EA/RIRTnitial Regulatory Flexibility Analysis conducted on the annual totaf alfowable catch
specifications. The following species are currently listed under the ESA and coulid be present in the -
BSAl and GOA management areas. As mentionad above, some of these species could be negatively
affectad by the status quo option of Alternative | and the potential for removal of important forage fish
prev under this alternative. Alternative 2 would ensure that the unresiricted harvest of forage fish prey,
as defined in this analysis, would not occur. This action would benefit these marine mammals and
seabirds listed below that feed on forage fish species (see Section [ above foc details).

‘ Endangered Species

Bowhead whale Balgena mysticetus
Northern right whale Baigena glacialis

Set whale . Balcenoptera borealis
Biue whale Balecenoptera musculus
Fin whale Balaznoptzra phyvsalus
Humpback whale Megaotera novaeangliae
Sperm whale Pusetzr macrocephalus
Snake River sockeve salmon Oncorhvncrus nersa
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Short-tatled albatross Diomedea albatrus

Steller sea lion (eastern stack) ~ Eumetopias jubatus
Threatened Species
' SteIIe-r sea [ion (western stock) Eumetopias jubatus
Snake River spring/summer/fall
chinook salmon Oncoriynchus tshawyischa .
Spectacled eider S Somateria fischeri  ~. - g
Steller's eider Lo Pq@'ysn'_g_rq‘.‘s;egg_ri o LN S

2l
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23 Impacts on Marine Mammals

Marine mammals not listed under the Endangered Species Act that may be present in the GOA and BSAI
include cetaceans, [minke whale (Balaenoptera acutorostrata), killer whale (Orcinus orca), Dall's
porpoise (Phocoenoides dalli), harbor porpoise (Phocoena phocoena), Pacific white-sided dolphin
(Lagenorhynchus obliquidens), and the beaked whales (e.g., Berardius bairdii and Mesoplodon spp.)] as
well as pinnipeds [northern fur seals (Callorhinus ursinus), and Pacific harbor seals (Phoca vitulina)}
and the sea otter (Enkydra lutris). '

As mentioned above (Section {.3.8), some of these species could be negatively impacted by the status
quo Alternative 1 and the potential for removal of important forage fish prey under this alternative.
Alternative 2 would ensure that the unrestricted harvest of forage fish prey, as defined in this analysis,
would not occur, thus likely having indirect positive effects on marine mammals.

24 Impacts on Marine Birds

Seabirds not listed under the ESA that may be present in the GOA and BSAI are listed in Table 5A.
Alternative 2 would restrict the removal of forage fish that are important prey resources for marine birds.
Alternative 1 could potentially negatively impact marine birds by allowing the unrestricted harvest of
these prey species (see details in Section 1.3.7).

2.5 Coastal Zone Management Act

Implementation of each of the alternatives considered would be conducted in a2 manner consistent, to the

maximum extent practicable, with the Alaska Coastal Management Program within the meaning of
Section 30(c)(1) of the Coastal Zone Management Act of {972 and its implementing regulations.
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1.6 Finding of No Significant Impact

For the reasons discussed above, implementation of any one of the alternatives to the status quo would
not significantly affect the quality of the human environment, and the preparation of an environmental
impact statement on the final action is not required under Section 102(2}(c) of the National
Environmental Policy Act or its implementing regulations.

r\\ Cid fg\ ?JW L

Assis \ dmmxstrator for Fisheries, NOAA Da
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3.0 REGULATORY IMPACT REVIEW: ECONOMIC AND SOCIOECONOMIC IMPACTS
OF THE ALTERNATIVES '

This sezzion provides information 2bout the 2conomic and sociceconomic {mpacts of iz aliernaiives
inciuding identification of the individuals or groups ihat may 5e aifeciad by the action. the naturs of
z { Avzmizay S ek ey W
hese imoacts. quantification of the 2conomic impadts if possidiz, and discussion of the rade oif
ualhy

tative and quan:itative beneilis and costs.
The recuirgments for all regulatory actions soecified in £.0. 12866 are summarized in she following
statement from the ordar: '

In deciding whether and how to reguiate, agencies should assess all costs and benefits of
available reguiatory alternatives, inciuding the alternative of not regulating. Costs and -
benefits shall be understood to include both quantifiable measures (to the fullest extent
that these can be usefully estimated) and quatitative measures of costs and benefits that
are difficult to quantify, but nevertheless essential (o consider, Further, in choosing
among alternarive rzgulatory approacies. agencies should select those approaches that
maximize net benefis (including potential economic, snvironment, public health and
sarery, and other advantages; distrioutiva impacts; and equity), unless a siatute requires
another rzzulatory approach.

zxecutive Order 12866 requires that the Office of Management and Budget review proposed regulatory
programs that arz considerad to be “significant”. A “significant ragulatory action” is one that is [ikely to:

[ Have an annual effect on th2 economy of 3100 militon or more or adversely affectina
material way the econemy, a sector of the economy, productivity, comoetition, jobs. the
eavironment, public health or sarecy, or State, local, or tribal governments or
communities:

ara with an actien taken or planned by
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3 Magerially alrer the budgetary impact of entitlemeants, grants, user fees. or loan programs
or e rights and obiigations of reciptents thersof or

- Raise novel legal or policy issues arising out of le2al mandates, the President’s priorities,
or ihe principies set forth in this Executive QOrder.

A regulatory progeam is “economically significant” if it is likelyv to result in the effects described above.
The RIR is designed to orowcze information to detzrmine whether the proposed regulation is likely o be
"zconcmically sigrificant.”

A brief discussion of potential costs and benelits of this action is provided for purpeses of assessing the
zlternatives considerad. The total burden to the Alaska fishing indusiry resulting rrom resiricting harvest
orf torags fisn likeiy would be minimal.

Tne onlv known direciad tishery and commarcial sale of any of the species of fish in the forage fish
gorv was for zaoeling Fro m 1982 through 1994, a maximum of three vessels per vear harvested
2 ae' in _,mm-""'*i-‘ Tha cam.n:r:f"i Aar/estof capedin nas occurrad divectly atfier or Juring the
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herring season and is dependent on the buyvears' availability 1o market capelin products. During this
period. 2 minimum of ! m¢ of capefin was harvestad in 1992 and a maximum of [,321 mt were land2d
(439 mt sorted) in 198, Roe bearing temales are sorted from :he2 2ntirz landing.

The capelin fishery is experimental and ef{orts 1o develop a commearcial interest in this fishery are slow.
This is largely due to the industry's present market interest which is focusad on herring roe and saimon at
the time when the capetin fishery is most viable. [fa capelin fishary could be successiully developed the
price of capelin roe could be comparable to herring roe prices. The capelin biomass, however, would
most likely remain sporadic.

The ex-vessel price for capelin was 6 dollars per pound for roe bearing females caught in 1993 and 1994,
and 20 cents per pound for capelin processed as bait or used as meal to feed zoo animals. The maximum
cost 10 the industry cannot be determined at this time, however, because of industry's limited interest. the
sporadic availability of capelin, and low catch amounts which result in a poorly developed commercial
fishery. The costs of Alternative 2, however, are anticipated 1o be less than 3 percenc of the gross annual
receipts of the catcher vessels. None of the alternatives considersd is expected to result in a "significant
regulatory action” as defined in E.O. [2866.

-

3.1 Reporting Costs

Additional reparting costs or burden would enzail the reporting and recordkesping for those species that
were formeriy included in the "nonspecified species” category for which no records were previously
necessary. Nonspecified species are defined under the FMP as any species not listed under prohibited,
tacgeted, or the "other” species category. Processors and catcher vessels would undertake some
additional recordkeeping costs under any of the options for Alternative 2. :

-

3.2 Administrative, Enforcement and Information Costs

NMFS would not require additionai staff personnel to administer. monitor, and enforcs Alternative 1.
However, additional scaff time and resources would be requirad.

4.0 ECONOMIC IMPACTS ON SMALL ENTITIES

The objective of the Regulatory Flexibility Act is to require consideration of the capacity of those
atfecred by reguiations to bear the direct and indirect costs of regulation. 1f an action will have a
significant impact on a substantial number of small entities an Initial Regulatory Flexidility Analysis
(IRFA) must be prepared to identify the ne=d for the action, aitamatives, poteatial costs and benefits of
the action. the distribution of these impacts. and a determination of net benefits.

NMFS has defined all fish-harvesting or hatchery businesses that are independentiy owned and operated.
not dominant in their field of operation, with annual reczipts not in excess of $3,000.000 as smail
businessas. [n addition, seafood processors with 300 emplovess or rzwer, wholesale industry members
with 100 employvees or fewer, not-for-profit enterprises, and government jurisdictions with a population
of 30,000 ar less arz considzared small entitizs. A "substantial numbszr” of small entitizs would generally
be 20% of the total universe of small entities affected by the reguiation. A regulation would havea
“significant impact” on these small 2ntities if it reduced annuai gross revenues by more than 3 percent,
increasad total costs of production by more than 3 percent, or r2sult2d in compliancs ¢osis for small
entities that are at least |0 percent higher than compliance cosis 25 2 percant of sales {07 large entities.
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{fan aziion is determinad o af

I a description and estimate of the number of smail entities 2nd ozl aumaer or entities 1
a particular affecied sector. and total number of small entities arfected: 2nd
2 anaivsis of economic impact on small entities, including direct and indirsct compiiance

costs, burden of compisting papenwork or recordkezping re qunrements :ffect on the
competitive position of small entities, effect on the small sntiny's cashrlow and liquidicy,
and ability of small entities (0 remain in the markat.

NMFS has determined that none of the alternatives would have a significant impact on a substantial
number of small entities, therefore, an Initial Regulatory Flexibility Analysis was-not prepared. Allof
the proposed options under Alternative 2 would affect a substantial number of small entities because the
proposed management measures would appty to all vessels fishing for or processing groundfish in the
BSAl or GOA. However, the impacts of the proposed action would not be "significant” as that term is
defined by NMFS for the purpose of the RFA. Compliance costs of the preferred alternative would not
be significant because vessels fishing for groundfish rarely, if ever, incidentally harvest forage fish in
quantities that would excesd the 2-percent MRB proposed under option 2. While vessel operators would
be required to monitor carch and discards of forage fish as part of their normal recordkezoing and
reporting requirements, these compliance costs would not reduce annual gross revenues oy more than 3
percent, increase total costs of production by more than 3 percent, or restlted in complianca costs for
small entities that are at least 10 percent higher than complianca costs as a percent of sales for large
enuties.

The proposed action would affect fishermen who wish to target forage fish. Several vesse! operators
have expressed interest in pursuing the capelin fishery and claim (o have the capaciry to nandle 300 o
600 tons of capelin if select {ish-had besn available in such quantities. No other commerzial harvest has
besn rzported on other forage fish species. Documented capelin harvests ia the Togizk district from
1984-94 indicate that six vessels harvested a total of 1,493 mt. These six vessels do not r2present a
substantial numbper of small entities as this term is defined by NMFS.

5.0 SUMDIARY AND CONCLUSIONS

The proposed action would create a new forage fish category in the FMPs and restrict the harvest of this
group. The purpose of this action is 10 protect species that have little economic imporiance commercially
but are 2ssential components in the scosystem as prey species for marine mammals, seabirds and oiher
commerciatly important groundfish species. Alternative 2 is not expected to change fishing activities in 3
manner that would affect the amount of groundfish harvested. ‘For the purpose of this analvsis forage

fish are defined as Osmeridae (which inciude capelin and eufachon), Myctophidae, Bathylagidae.
Ammodytidae, Trichodontidaz, Pholidae, Stichaetdae, Gonostomatidae, and the Order Suphausiacea.

Forage fish species have bean shown to be important components of the diets of seabirds. marine
mammals and commerciaily important groundfish species. As a rasult, and in view ot thz declining
populations of seme of the predator species, restricting the potential harvest of these forage fishes would
ltkely have positive indirest erfzces on predator species. Under Altarnative 2, Option 1 2ntails the setting
of an A3C, TAC and OFL amount ror th torage fish category. This mav be difficuic given the lack of
inrormation on the 2bundance of the forage fish species and the limited catzh history, Cetion 2 would
2stablisn the Fo age 130 catagory as 2 dveatch only catzgory with the narvest limited (0 ¢ oercent of the
harves: of those spaciss for which a dirzctad fishery occurs, Qptien 2 would allow incidzntal harvest

[
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amounis of the rorage fish catzgony wiile oreventing a direciad fishery from oc:urring and would aat

ning an ABC. TAC or OFL. Managzment undar Option 5 would traat the
; Vv 33 g s 10 De discarded at sea with a2 minimum of injury, Tois
2ment strategy is ovpically reserved for economically imporiant specias other than faderaily

manag
managed groundfish. Cotion 3 could resuit in unnecassary discards and cause an unn2c2ssary burden
catchar vessels that do not sort 2t sea and to procassors who must handle h se prohibited species.

Option 2 would accomplish the objective of preventing a directad fishery on forage 1A from
establishing, while minimizing any unnecessary discards and avoiding the problems associated with
establishing an ABC, TAC and OFL amount, Option 4 wouid preveat a directed commercial fishery from
developing on any forage fish species; while avoiding the problems associated with QOption | or 3.
Option 4 would also alleviate the potential for any "topping-off” activities that may be associated with a
bycatch only status, as outlined under Opticn 2.
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Table 1, Cantinued.

Ranle | Yellowhin sole Rock sole Alaska plaice Flathead sole Skales

| Lchitroid worms (22.4) PPolychaete worms {(44.9) | Polychaele worms (55.5) Ezchinoderms (28.3) Pollock (50.7)

2 Bivalves (18.5) Saned lance (14.3) Bivalves (11.1) I"olfock (25.0) Misc. fish (9.9)

1 Polychacte worms (18.1} | Echiuroid wornms (11.0) hiuroid wornms (10.7) St (12.R) Brachyuean crabs

(8.8}

q Amphipoeds (7.0) Amphipods (7.2) Sipunculid worims (10.7) Misc. lish {5.8) Flatfish (6.7)

5 Lehinodernms G..,C Bivalves {5.1) Amphipods (4.6) LEuphausiids (4.5) Shrimp (5.5)

0 Anomuran crahs (3.7) Sipunculid worms (5.0) Prinpulid worms (2.8) Qffal (3.9) Of1al (5.2)

7 Exphausiids (3.2) Echinoderms (2.8) Exhinodenns (2.0) Mysids (3.5) Auvomuran criahs (3.1)

b Shrimp (3.1) Shrimp (2.0) Unidentified crustacea (0.6) ] Divalves (3.1) Ampipods (1.3)

) Crastrapods (2.6) Misc. tish (1.6) Sarred fenee (0.5) Anamuran crab (2.5) Sand lance (0.7)

1 Drachyuran crabs {2.4) Priapulid worms (1.5) Brachyuran crabs (0.2) Drachyuran crab (2.3) Cod (0.4)

Other | Serned Tanee (1.6) Osmeridue (<0.1) N/A Capelin (1.3) Capelin (0.1)

Forage | Batleleszidec (<0.1) Senned feence (0.5) Sandfish (0.1)

lish Capedin (<11 1) Oxmaerider (0.1) Myctophidae (<0.1)
Myctophidae (<0.1)




Table 2.7The dict of selected eastern Bering Sea slope groundtish species. Forage Hsh in the diet appear in italics, numbers in parentheses
represent pereent by weight contribution Lo the diet, N/A indicates no other forage Tish in the dict.

Rank Coreenland Valibut Flathead sole Arvowtooth Nounder I'olleck Cod
| Poliock {58.3) Ichinoderin (49.0) I'ollock (55.4) LEuphausiids (26.4) Pollock (51.4)
2 Squid (18.5) Offal (23.7) Misc. lish (15.9) Shrimp (16.4) OfMmat (9.7)
3 Ol (119) Scorpacnidae (10.1) Squid {(11.3) I'ollack (15.8) Misc. fish (9.1)
4 Mise, fish (5.0) Shrimp (4.2) Herving (11.1) Squid (8.3) Shrimp (8.6}
5 Cyclopteridac (2.7) Misc. fish (4.0) Shrimp (4.6) Misc, fish (7.0) Drachyurau crab (6.2)
6 Flatfish (0.8) Pollock (2.9) Ol (0.7 Bathylagridae (7.0) Flatfish (4.0)
7 Herting (0.6) Polychacte worms {1.6) Echinoderm {0.3) Myctophidae (5.5) Ierring (3.5)
8 Hathylagidae (0.4) Brachyuran erab (1.4) Misc/unident (11.3) QIllal (1.7) Squid (1.9)
v Ayctophidue (0.4) Squid (0.1) Euphausiids (0.2) Copepods (2.2) Cod (1.0)
J_: Anomuran craly (0. 1) Mysid (0.4) Myctophidae (0.2) Herring (2.5) Polychacte worms (0.9)
“Other N/A Alyetophidae {0.3) N/A Osmeridae (0.1) Bathvlagidae (<0.1)
"..“”.._m._:n Bethydagicdoe {0.1) Seenel lance (<0.1)

40




Tanlz 3 Pfr:en[by'meigh:of:ne un:or‘_u prav or prey group consumed oy the groundiish in the Gulif
of Alaska. "-" maans [ess than 1%. PLK, poliock; HER. herring: CAP, capelin: SAN, Paciiic
sand lance: EUL, euhchon -\TE\ Atka mackersl; BAT, bathyiagid: MYC, mvctophid: TAN,

Tanner crad: PAN. pandaiids; CEP. czphatopods: FSD.fishery ciscard: EUP. 2upnausiids:
CAL. calanoid; ATFE. arrowtooth ﬂounder PH, Pacific hzalibut; SAB, sablerish: COD. Pacific

¢od; SST shorsoine thomyiagad: ROL rougneve rockrisn: SRR, shortraker rockfish: DUS,
dusky rockiish: POP. Pazinic oc2an perch; NOR, northern rockilsh:
Predator

Prevy ATF PH S5A3 CQD PLK 88T ROU SRR DUs POP NOR
LN aa 7 22 7 2 ! G 0 G 0 0
222 9 0 2 - - 0 3 c 0 0 0
cio g i - 2 13 1 a 2 3 0 0
six - 1 - - - 0 0 G " 0 0
TUL 1 - 5 - 0 0 0 0 3 0 !
AT 1 0 0 Q Q 0 0 4] 0 0 0
337 0 0 c 0 - e o 0 C Q 0]
Mz G 0 - a 0 0 ] i3 G 1 0
-z Q Y 12 Q i 2z ) ] - -
23N 1 - 4 G 19 54 51 0 : 2 0
zI? 2 5 3 10 3 i 2% 32 g 1 -
T30 1 7 29 13 -0 Q 4] 0 3 C Q
BRiE 3 0 7 1 33 0 2 0 £3 37 35
~a 0 0 ] 0 1 a 2 0 2 2 3

.
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Table 1. Percent by weignt of the important pray or prey group consumad v the groundfish in the
Aleutian [siands. "-" means less than 1%, ATK, Atka mackerzi: PLK, poilock; HER, herring:
CAP, capelin; MYC, mvctophid; BAT, bathylagid; SAN, Pacific sand lance; EUL, eulachon:
TAN, Tanner crab; COT, Contid: CYC, cyvelopterid; SHR. shrimp: CEP. c2phaiopods; EUP,
euphausiids; CAL, calanoid; ATF, arrowtooth flounder; PH, Pacific halibut: COD, Pacific cod:
GT. Greeniand turbot; SST shortspine thornyhead: ROU. rougheve rockiish: SRR, shortraker
rockfish; POP. Pacific ocean perch; NOR, northemn rockfish;
Predatox
Prey ATF FH CoD GT PLK Ss8T ROU SRR ATX POP NCR
ATX 44 i2 27 0 Q 0 Q0 0 a Q 0
PLX 13 19 17 1 0 0 0 0 2 0 0
=2 - 2 1 0 0 aQ 0 0 3 0 0
ca? 0 3 Q 0 - 0 0 0 0 0 0
MYC 7 g 3 23 37 ¢ 4 15 : 34 1
3aT 0 0 - 13 1 0 0 0 0 0 0
SAN - - - 0 - 0 Q 0 0 0 2
ZyL 0 a 0 ¢ - Q 0 0 0 Q Q
TAN 0 7 2 0 - ¢ 0 Q - 0 0
CCT 3 L 7 0 - 51 0 13 - 0 &
cve - - - Q - i 45 d 2 ) 0
SHA 2 - 10 Q 4 23 £3 32 - 0 3
CI? 3 27 12 50 2 - 0 3 3 2 1
ZU? 5 - - 0 43 1 2 1 3% 51 50
CAL - 0 - 0 3 0 0 0 17 7 17

4.
1~
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Tzbiz 3A.  Estimarad gopuiations and orindipal diets of seabirds that oraed inthe Bering Sea/Alsusian [s!
- (BS/AID and Guii of Alaska (GOA) regions.  Fooinotes faflow Table 38,
Population'”
Species BS/Al GOA  Died
Northern Fulmar (Fulmarus giacialis) 1.500,000 £00,000 Q.MLELZI
Fork-iailed Storm-Petref (Ocecrnogroma jurcaia 4,500.000 {.200,000 QZC
Leach’s Storm-Petrel (Oceanodroma leucorrhoa) 4,500,000 1,500,000 Q.Z
Double-crested Cormorant (Phalacrocorax auritis)? 2,000 8,000 FI
Pelagic Cormorant (Phalacrocorax pelagicus) 80,000 70,000 S,C,P.H.EI
Red-faced Cormorant (Phalacrocorax urile) 50,000 40,000 C,S,HFFI
Brandt's Cormorant (Phalacrocorax peniciliaius) 0 {00 ?
Pomarine Jaeger (Stercorarius pomarinus) Common Common C.S
Parasitic Jaeger (Stercorarius parasiticus) Common - Common C\S
Long-tailed Jaeger (Stercorarius longicoudus) Common Common CS
Bonagare's GQull (Larus pniladelphia) Rars Commaon ?
Mew Gull (Larus canus)’ 700 40,000 C.S.i
Herring Gull (Larus argzniatus)’ 50 500 CSHFID
Glaucous-winged Guli (Larus glaucescens) 130,000 300,000 C.S,HFEID
Glaucous Gull (Larus hyperborens)? 30,000 2,000 C.5H,1,D
Black-legged Kiniwake (Rissa tridacoyia) §00,000 1,000,000 C.5.BMZ
Rad-legged Kiniwake (Rissa brevirosiris) 130,000 ] M.CS,PZ
Sabine's Gull (Xema sabini) Common Common ?
Arctic Tern (Sterna paradisaza)’ 7.000 20,000 CSZF
Aleutian Tern (Sterna afeutica) 9.000 25,000 CS2ZF
Common Murre (Uria aalgz) 5,000.000 2,000,000 CS.PHF
Thick-biiled Murre {(Uria lomvia) 5,000.c00 200,000 CS.EQZAMEL
Pigzon Guillemot (Cepphus columba) [00.000 100,000 S.C.EH
Marbled Murrelet (Bracavrampnus marmoratus) Uncommon Common C5.PFZ!
Kialitz's Murrelet (Brecayramphus brevirosiris) Uncommon Uncommon S.C.H,PF.ZI
Ancient Murrelet (Svntaliboramphus antiguus) 200,000 600,000 ZELS Pl
Cassin's Auklet (Pncrorampnus alzuticus) 230.000 750,000 Z.Q5.F,
Least Auklet (dethia pusilla) 9,060,000 30 Z!
Parakzet Auklet (Cyclorravnchus psittacula) 300.000 150,000 FSPZI
Whiskzred Auklet (d2rhia pygmaea) 30,000 0 Z.l
Crested Auklet (dethia crisiarella) 5.000,000 50.000  Z.I
Rhinceeros Auklet (Cerorninca monoceraea) 50 2060.000 CSHAF
Tutted Puffin (Fratercula cirrhara) 2,500,000 1.500.000 C.S.P.F.Q.2I
Horazd Puffin (Fratercuia cornicuiata) 300.000 [.300.000 CSPFQ.ZI
Toial 36,000,000 12,000.00
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5 that irazeent the Sering

Population®

Species BS/AI GOA Dier
Short-tailed Albatross (Diomedez afbatrus) Rars Rare ?

Black-footed Albatross (Diomedea nigripes) Common Common M.F.Q,LD
Lavsan Albatross (Diomedea immutabilis) Common Common MLQLLF

Sooty Sheanwater (Puffinus grissus) Common  Abundant M,ACS,QFZ
Short-tailed Shearwater (Pujfinus tenuirostris) Abundant Common MAZ CSF
Ivory Gult (Pagophila eburnea) Uncommon 0 ?

' Source of population dats for colonial szabirds that brzzd in coastal colonies: moditied from U.S. Fish and Wildlife Service 1995,
Sstimales are minima, gspecially for storm-petrzis, aukles, and putfins.

- Numerical estimates ares not 2vziiable for species that do not brezd in coastal colonizs. Approximatz numbers: abundant 2 10% comman
= 10%.10% uncommon = 10'-10%; rare < 107

7 Abbreviations of diet comzenznzs: M. Myctophid: £, watleve pollock: C. canziin: S, sandlance: H. herring: AL Pacific sauev: F. other
(s Q. squid: Z. zooplankion: {L other invertedrates: D, detritus; 70 no information or Alaska. Diet components are listed i approximale
order of importancz. However, dizts depend on availability and usuaily are dominzied 5y one or 2 few items (5¢2 text)

' Sources of diet data: Alaley 2ad Sanger 1979. Baird and Gould 1986. Bedard 1969, DeGange and Sanger 1986, P.J. Gould (pers.
comm.}. Gould et al. {in press). Hateh 1984, 1995, Harzh and Sanger 1992, Hunt ze 2l 19812 b c. [rons et af. 1936, Ruletz (983, Murphy
zval, 1984, 1987, Ogi 1984, Ogi 2na Tsujita 1975, Patten and Patten 1982, Sanger 1936, 19874 b, Schneider and Hunt {984, Springer ¢t
al. 1986, 1987, 1994, Vermezr 2 2l 1987, Vermeszr and Westcheim 1984, Wehle 1932,

Species brezds both coastallv and infand: population zsiimaie 15 only for coasial colonics.
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Tadiz 3.

o e - e
Numbers 9f Pripiiorf fur s2ais, S:zifarsaaiio

Pribiiof fur seal’ Year Stelier s2a lion” Harbor seal’

1950 431,000
1935 461.000
1969 320.000 (<0113
1965 253,768
1970 250,485
1975 273,261 103,976
1976 298,000 6919
1977 233,200 6,617
1978 247,100 4.839
1979 245,952 5.856
1980 203,825
1981 179,444
[982 203,581 1.373
1985 [65.9+41
1984 175.274 1.590
1983 132,238 67.617
1986 167.656 1.270
1987 178,422

" 1988 202,500 1.014
1989 171,350 21935
1990 201,510 27.360 960

_oughiin 2220 £1990) and Merick et al. (1987 1991},

ik

Number of pups dorn 2t St Paul [sland: from York 2ad Koziett (1987} 2ad NNES (unpublishad 222,

ind=x counts of adults and juveniles on rookerics and haulouts from the Xenal Peninsula o Xiska Islend: trom

Muean ounts o7 sexls hauled out on Tugidax island during the all molu fom Pitcher (1990) 28 ADF&G tunsusished

da
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. Rank of orav specias in the Zi2is of Priviiof fus
-\135\3 and Bering Sea.
Ranking Pribilof jur seal’ Steller sea lion” Harbor seal’
! Squids (35.3) Poilock (33.3) Pollock (21.4)
2 Capelin (30.5) Herring (20.6) Octopus (18.3)
3 Pollock {23.1) Capeiin (7.4) Eufachon (11.6)
4 Atka mackerel (3.5) Saimon (3.1) Capelin {10.4)
5 Herring (2.9) Squid (4.2) Herring {6.4)
6 Bathyiagidae (2.9) Sculpins (1.3) Salmon (4.4
7 Salmonr (1.1) Pacific cod (0.9) Shrimps (3.3)
3 Flatfishes (0.6) Rockfishes {0.8) Pacific cod (3.2}
9 Sabtefish (0.2) Flathishes (0.3) Flatfishes (2.6)
10 Sand [ance (0.2) Octopus (<0.1) Squids (1.6)
Rankings based on maodified volume, aumbers in parentheses are moditied volumes: fram Perez 2nd Sige (19913,
Rankings based on combination rank tndex. numbers in parencheses ars perzznt of towal sample volumy: from Piicher
{1981y,
Rznkings based on modinsd jndex of reiative imponancs, numbers in sarzatheses 272 sercent of 1002l sample volums:
Tom Pucher {1930).
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i the Guliorf Afaska, 1990,

Tabiz §.--Estimatad Osmeric (smei) caich {mij 00 g2ar nvpe and fisheny
Fisheary Gear Smelts (rmu)
Arrowtoath TWL 0.1
Borom Pollock AL -
TWwL 219
Cad HAL 0.2
POT 5.9
TWL 6.8
Deepwater Flatfish TWL -
Other TWL -
Pelagic Poilock TWL 278
Rockiish HaL 0.2
TWL 66.0
Sablefish HAL 0.3
TWL 0.0
Shallow flatfish TWL 0.0
127.2

Gulf of Alaska Total

TWL- trawl
HAL- hook-and-line

da
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25i2 9. Zsumared Osmenid (smelt) cawch (mi) oy g2ar nvp2 and fishane in

the Guli of Alaska. 199:.

Gulfof Alaska Tocal

Fishery Genr Smgits (mr)
ATowisotn TWL 1.3
Borom Pollock TWL 3.9
Cod HAL -
POT t.0
TWL 16.6
Deepwater Flatfish TWL
QOther TWL .
Pelagic Pollock TWL £3.5
Rockf{ish HAaL .
TWL 126.6
Sablefisn HAL 0.1
TWL N
Shallow flatfish TWL 0.4
165.2

TWL- trawl
HAL- hook-and-line
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Table 10, Estimaizd Osmerid {(smelt) cazch {mi) by gzar nvpe and fishery in the Guifof Alaska, 1992,
Fishery Gear ; Smelts (mt)
Arrowiaath HAL i
TWL 0.1
Bottom Pollock HaL . .
TWL 1538
Cod HAL 109.4
POT (3.2
TWL 3.6
Deepwater Flatfish TWL .
Other TWL .
Pefagic Poilock TWL 71.9
Rockfish Hal 2.9
TWL 164.7
Sablefish HAL 2.2
Shallow flatfish HalL -
TWL 2.9
Gulfof Alaska Tortal 330.7

TWL- trawtd
FAL- hook-and-lire




Tagie [i. Esumated Osmerid (smelt) catzh (mt) 0y gear type and {steny n the Guli of Alaska, 1695,

Fishery CGear Sneits {nu)
Arrowtooth HAL -
TWL N
Bottom Pollock TWL : 110.9
Cod HAL 142
POT 241
TWL 13.3
Deepwater Flatfish TWL -
Other TWL
Pelagic Pollock TWL 15.2
Rockfish HAaL 3.0
TWL [08.7
Sabiefish HAL 6.1
. TWL 0.1
Shallow fatfish TWL 7.9
Gulf of Alaska Total 308.6

.
TWL- trawl
HAL- nhook-and-line

30
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Table 12, Zsiimatas Osmeric (smail) catch (mi) by

2arovpe ang

dshar inthe Bering SeadAizeiian [slands. (990,

Fishery Gear | Smeeits (i)
ArTowiooth TWL ’
Atka mackerzi TWL
Boriom Poliock TWL 0.3
Cod HaL .
POT .
TWL 0.0
Other Flatfish TWL
Pelagic Poliock TWL 0.9
Rockfish HAL -
TWL 0.4
Rock sole TWL -
Sablefish HAL -
TWL 0.1
Greanland wurbot HAL -
TWL 0.1
Yellowfin sole TWL 50.0
BSAI Total 31.8

TWL- trawl
HAL- hook-and-linz

31




aple 13, Zstmaied Osmerid (smah) caich (mi) By gear ope and fishery in the 3ering Sea‘Alzutian Islands, 1991

BSAI Total

Fishery Gear Smelts (muy)
Arowiootn HAL -
TWL 0.2
Atka mackerei TWL .
Boaom Potlock TWL 2.8
Cod HAL -
POT .
TWL 0.4
Other Flatfish TWL .
Pelagic Potlock TWL 37.2
Rockfish HAL -
TWL 0.1
Rock sole TWL 1.3
Sableftsh HAL -
TWL -
Yetlowfin sole TWL 2269
1921

TWL- trawl
HAL- hook-and-line

LI 1Y
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apiz i<, Zsumaid Osmend s

ing SeafAlecian islands, 1992

Gulfof Alaska Tortal

Fishery I Gear l Srrefts (me)
Arrowtooth l TWL i
Atka mackarei | TWL ( 0.1
Bortom Pollock J TWL I 3.3
Ced HAL -
POT
TWL .
Other Flatrish TWL -
Pelagic Pollack TWL | 974
"Rockfish HAL -
TWL -
Rock sole TWL ’ 0.2
Sablefish HAL -
Greenland turbot HAL l
Yellowfin sole TWL 138.0
| 291.5

TWL- trawi
HAL- hook-and-iine

L
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Fishery Gear Smelts (m1)
Arrowiootn HAL
TWL
Atka mackeral TWL
Borttom Pollock TWL 0.6
Cod HAL 0.1
POT .
TWL 0.0
Pelagic Pollock TWL 9.3
Rockfish HaL -
TWL .
Rock sole TWL 0.8
Sablefish HAL
TWL
Greenland turbot HAL
TWL
Yellowfin sole TWL [17.3
BSAI Toral 128.8

TWL. trawl!
HAL- hook-and-line




SUBSISTENCE BARVEST OF FORAGE FISH BY COMMUNITY AND YEAR

Souree: ADEG, Division of Subsistence, Comnnunily 1hotie Ditabase, September 1996

Estineled Total for
ther Cormnonily

Conver- Maoan fhs Doy
sion per Per
Percent ol Households Pardicipaling Faclor Household Numbers Pounds Capita
Commumily ¥r Hesowce Tiying Harvesting Using  Giving  Receiving units convinct  avglbhrv  xlotwn xloliis  parcap
ARETIC
Darrow 07 [Capelin (grunion) B.0 Individual 0.2 0.05 JO60 792 0.7
Nanow 149 |Capelin {grunion) Invlividual 0.2 0.07 346 GY) 0.0?
SOUTHEAST li
Y akubil 84 |Capelin {grunion} 22.0 22.0 J4.0 10.0 16.0] Pounds 1 18.36 132) 33230 G127
SOUTHWEST
Kotink Cily | 99 [Capelin (gnmion) 10 00 10 1.0 1.0 0.2 142 461 n.on
Lol Poing 92 |Capelin {grunion) 1.0 1.0 1.0 0.0 1.0 Gallons G 0,58 20 110 019
WESTERHN
Tununak _86_|Capelin (grunion) 354 394 0.9 213 48.5] 5 Gal Pckl 25 150.33 405 w0333 oo
SOUTHCEHTIRAL
Chase 06" |Evtachan {hoaligan, candlefish} 5.9 5.9 5.9 5.9 0.0 Gallons 1.2 0.94 0 2D 0.5
Chiencga Doy _84 |Eulachan (hooligan, candlefish) G.2 G.J 12.5 0.0 12.5[  Gallons 3.25 0.6] 3 10 0.18
Chickalopon B2 jEulachon (hooligan, candlefish) 5.6 5.6 Individual 0.23 1.04 125 31 0.44
Chisloching 87 [Euvlachon (hooligan, candlelish) 16 1.6 3.6 0.0 3.6] Individual 0.25 1.4] 166, 41 0.5?
Cooper Landing 90 [Eutachon (hooligan, candlefish) 1.7 17 4.9 1.2 1.2| Gallons .25 0.15 5 15 0.06,
Cordova 68 [Eulachon (hooligan, candielish) 16.§ 150 21.7 10.2 8.5 Gallons .25 2.17 561 1809 0.70
Cordova 91 |Eulachon (hooligan, candlefish) 16.0 16.0 22.8 1.9 0.9 Galons J.25] 4.93 1189 065 1.69
Cordova 92 [Ewlachon (hootigan, candiefish) 9.0 9.8 195 12.2 12.2|  Gallons 3.25 1.59 362(  124) 0.46
Coetlova 91 [Eulachon {hodlignn, candlefish) G.7 50 1.5 5.0 0.7}  Gallons .25 0.53 155 500 0.17?
95 {Eulachon {hooligan, candiefish) 4.8 4.0 9.7 31 4.0y  Gallons 3.25 0.10 ] 1 0.07
91 1Eulachon (hooligan, candielish) B0 0.0 0.0 5.0 0.0] Gallons 1.25 1.50 1040 A3 0.50
Kenai 92 |Eulachon {hooligan, candiefish) 2.7 27 54 5.4 2.7 Gallons 3.25 0.57 75| 1220 0.1
el 93 |Eulachon (hooligan, candlefish) 2.0 K 2.0 1.0 2.0] _ Gallons 1.25 0.13 90 200 0.0%
Fanwealek 07 {Eulachon {hooligan, candiefish) 10 .00 91 6.1 6.1| 5 Gal Bekt 16.25 4.92 12 197 1.30
Hinwealik 90 |Euvlachon (hoaligan, candielish) 1.4 11.4] 374 11.4 31.4]  Gallons 325 1.46 10 60 0.33
Manwalik "1 [Eulachon thoaligan, candlefish] 34 347 240 13.6 20.7]  Gallens 3.25 6.16 70 23] 1.57
FHanwalik 92 |Eulachon (hoaligan, candiefish) 6.2 6. 344 9.4 J1.)| Gallons 3.25 4.06 51 167 0.98
_.Mwmwal..__...r 0 2ulachon (hoaligan, candlehsh) 3.0 3.0 24.2 121 21,2 Gallons 3.25 0.49] G 10 0.13
Packs Highway _B5 tEutachon {hooligan, candlehsiy 3.3 1.3 0.0 0.0 6.7} lodividual 0.25 0.25 131 a3 .00
Prort Gealsin 89 |Eulachon (hoollgan, candlolish) 6.3 6.3l  25.0 4.2 22.91 Gallons 3.25 1.22 23 74 0,44
Port Geahiom 90 |Eulachon {hoollgan, candlofish) 4.1 4.7 412 .7 39.1 Gallons 3.25 Q.55 G an o.1n
Porl Giaham "M [Eulachon {hooligan_ candlefish) G.1 411 531 204 49.0{ Gallons 3.25 1.91 34 K .65
Porl Graham 92 |Eutachon {hooligan, candlalish) 2.1 21| 625 6.7 60.4| Gallons .25 0.02 0 1 0.01
Selfovin 91 {Eulachon (hoollpan, candlghsly) 1.5 1.5 15.2 3.0 15.2| Gallons 3.2% 0.30 ] an 0.0
Seldovia 93 {Eunlachon (hoollgan, candlefish) 1.5 1.5 1.7 3 6.2 Gallons 1.25 0.50 24 1 0
| alkeclna 05 |Eulachon c_oé:mm:. candielish) 2.9 2.9 4.4 1.5 Lol Inddividuat 0.25] 0.1 157 a0 m‘m_q_._
Tonsina 87 |Futachon {(hooligan, candlefish) 1.4 1.4 1.4 0.0 0.0 Individual 0.25 011 GG 10) 0.00
o
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SUHSISTENGE HARVEST OF FORAGE FISH BY COMMUNITY AND YEAR

Loureer,

AL Thiv

on of Suebsistence, Connunity Prohle Database, Sueplismbes 1996

Estimaled Tolal lor
Ihe Community

Conver-  Mean lbs o
sion peft Pur
Percent of Households Parlicipaling Faclor Household Numbers Pounds Capita
Communily Yr  Hesource Toying Harvesting Using Giving Receiving unils conviact  avplbhre  xtolnum  xlolihs  porcap
Tyonek 63 |Eutachon {hooligan, candielish) 25.0 6.3 22.5] G Gal Bckt 30 9.75 26 740 2.86
Valdez _92 |Eutachon (hooligan, candielish) 2.0 2.0 4.0 2.0 2.0  Gallons J.25 0.85 27 1067 0.20y
Vakl 13 [Eutachon {hoaligan, candiefish) 2.0 2.9 2.9 2.9 2.9  Goallons 3,29 .93 359 167 034
Whillier "9 [Eulachon (hooligan, candichish) 273 2.0 2. 2.3 0.0, Galions 3.25 0.41 13 42 015
TOUTHEAST T
,-@M_MFI.« H Eulachon (hooligan, candielish) 5.0 100 0.0 50 Pounds ' 0.12 )| 1 n.04
ilin Cove _B7 JEvtachon (hooligan, candiclish} 231 234 7.7 1.7] Pounits } 4.06 77 17 1,29
07 |Eutachion {hooligan, candlefish) 13.7] 260 0.1 12.5 Pounds 1 7.06 4702 4702 2.95
Hoonah "85 |Evtachon (hooligan, candiefish) [, 42 0.5 Pounds 1 0.70 197 190 027
Hyddee “07_|Evlachon [hooligan, candiefish) 3.0 30 0.0 3.0 Pounds 1 2.42 g5 04 123
Wk W7 Culachon (hootigan, candlefish) 2.9 13.7 2.0 10.8] DPountls 1 9.42 1757 1757 2.74
Kizwock "BA [Eulachon (hooligan, candlelish) 5.6 560 104 2.0 1.1 Pounds 1 8.00 1041 10410 2.27
Kinwenck _87 |Evlachon {hooligan, candiefish) 1] 139 0.0 12.7] Pounds 1 . 0.54 120 120 0,15
IKikwiin 07 (Eutachon {hooligan, candlafish) 55.4]  06.3 38.4 50.3] Pounds i 180.90 7104 7104 31.26
PPulican a1 Culachon (hoaligan, candiofish) 10.] 240 2.1 19.1] Pounids 1 12.62 1039 1024 4.4
I"elecsbuiy 07 [Eutachon {hooligan, candlelish) i1 4.2 1.1 3.1l Pounds 1 0.0% 99 19 0.03
Silka _B7 |Ewdachon (hoaoligan, candlefish) 2.4 2.4 0.0 0.0 Pounds 1 0.46 1319 1321 0.4
Lkagway nr Eutachon (hootlgan, candlelish) 5.5 0.1 2.5 3| Powuis t 0.92 180 119, 0.7
F akee Giwings L_._Mx Culachon {hooligan, n..::__a_._m:r 4.2 4.2 4.7 0.0 0.0 Mounds 1 E 29 J0 0.7
Wringeh 87 {Eulachon (heoligan, candlafish) 1.7 36.2 9.2 1.7 Pountds 1 17.49 17711 V7 6.24
Yakatal "84 |Eutachion {hoaligan, candiehsh) 20.0 20.0| 640 2720 36.0[ " Pounds i 20.80 523 5210 .60
Yakulirl “07_|Eutachon {hooligan, candlefish) RN RN R 50.2]  Puonds 1 7422 12554 vInhalT 210
SOUTHWEST - )
n:m..._:? Qay “89 JEutachon (hootigan, candielish) 5.7 5.7 22.9 0.0 17.41 Gallons .25 1,20 16 5 042
Ivanol oy 89 iEulachon [hooligan, candlefish) 42.9] 42.9 1000 42.9 100.0] Gallons .25 21.36 46 149 1.66
Kewdiak City _92 |Eulachon (hooligan, candlefish) 1.0 1.0 J.0 1.0 2.0  Gallons .25 0.59 316 1026 0.22
Peryville B4 |Eutachon (hodligan, candlelish} 60.0 80.00 50.0 75.0 35.0] Individual 0.1] 46.28 0612 1250 10.069
Pernyville 89 {Eulachan (hooligan, candlefish) 55.5 55.6] 110 40.7 40.7f Gallons .25 37.69 359 116h 10.07
ARCTIC
Hanrow 07 [Ralnbow Smel Individual 0.2 0.0? 97 14 .0
Dianitonw 89 |itainbow Smell 2.0 individual 0.12 0.19 1400 17s] 006
Kiviring "92 {Rainbow Smell 4.0 a4 6.5 1.6 1.6 Individal 0,14 0.30 155 22 0.0
Muigsul 93 [Rainbow Smell 12.9 129" 3390 194 25.8] tndividual 0.14 0,47 304 42 0.12
Wainwatighl _h8 Itainhow Sinell 54.0 Indlividisal 0.12 19.54 20194 2423 4.00
Wainwarighit 60 {Hainbow Smeil 51.0 Intividual 0.12 54.54 54001 G490 17
SOUTHWEST I )
Alknogik 19 {Hambow Smelt 237 18.4 60.5 20.9 47.41 Goalons b 14,92 104 D27 4.40
8 : 09 bow Smelt 2.9 2.9 i1.4 0.0 0.6l  Gallons 3.75 0.1 4 4 .0)
"




SUBSISFENCE HARVEST OF FORAGIE FISIHTBY COMMUNITY AND YEEAR

Sourees ARG sl

s of Seebsistence, Comammily Pooble Dalabase, Seplember 1996

itz Tolal tor
e Communily

Conver-  Mean Ibs Fronmds
sion pet Meer
Mercent of Houscholds Parlicipaling Factor Houscheld HNumnbers Pounds Capila
Community Yt Resowrce Trying Harvesting Using Giving  Receiving unils convlact  avglbhrv  xiolnum  xioftbs — percap
Chigiik Lake 1784 [Rainbow Sinell 174 K L] 17.4 30.4] Individval 0.13 6.30 1522 190 1.2
Ws ol 09 [fainbow Smell 16.5 76.5 04.1 106 52.95 Gallons G G2.82 170 10061 19.07
m.x“:;_:._ 94 Unknown Sinell 16,2 13.5 45,9 16.2 40,51 Individual 0.14 0.01 21 ] 0.02
Wolsehue 91 [Unknown Sinelt J2.0 32.0 44 0 9.0 17.08  Gallons 3.75 3.80 819 iz .04
Foanak |m._|. Unknown Smell 2.9 2.0 2.0 1.5 4. 41 Inedivicdual 0.14 0.12 70 1" 0.0
SOUTHCENTRAL |~
Cluenega [y 84 [Unknown Smelt 18.0 10.0f 375 125 37.5__Gallons .25 1.57 i 25 0,44
Chenega By -ﬁ Linknown Smoll I 313 7.5 12.5 10.8] Individua! 1.5 3.04 10 G7 ___
Crordovi 91 [Unknown Smielt 50 5.0 1.9 2.0 5.9 Gatlons 124 0.47 111 aGH .16
Condovn 97 [Unknown Smell 9.5 g8 244 146 19.5] Gallons 325 1.00 242 700 0.29
Cordova 0% [Unknown Simell B.7 B3 21.2 1.7 15.4] Galtons 3.25 1.28 400 1301 0.44
Tatitlek B9 |Unknown Sawelt 4.5 45 0.1 4.5 4.5 Gallons 35 1.59 13 A5 N4t
w
Fummink 06 |Unknown Smeh 242 21.2] 909 15.2 394 5 Gt ek 25 9.09 2] 507 i
ARCTIC
Warrow 07 |Smeh tndlividuat 0.87 4057 Uit 0.21
{hittow Smel] 2.0 Individual 0.26 1825 247 0.0
m.‘ﬂ.&ﬁ Mission Sencll m.w 6.7 G.?7 6.7 0.0 Individual 0.14 4.66) 1430 200 1.09
I . a4 | Smelt 16.2 12.5] 454 15.2 40,5 Individuat 0.14 0.07 21 3 Doz
50| Smel 3.0 3.0 3.0 0.0 0.0| Individual 0.14 0.42 124 17 0N
63 | Sl Pounds 1 0.30 14 14 0.0,
92 [Smen 40 4.0 6.5 1.6 1.6} Fndividual 0.14 0.30 155 27 0.06
a7 el a6 |smen 7.5 1750 240 47 6.8 individuol 0.14 300 168BS| 2364 o.nh
Ktrebue TO1 |Smien 32.0 3200 44.0 9.0 17.0] Gallons 3.75 1.80 810 J077 0.04
Mook 04 | Smell 2.9 2.9 5.9 1.5 4.4 Individieal 0.14 0.4) 70 11 0.al
Hluinsul 85 J5men 15.0 15.0]  30.0 1.5 22.5| Individual 0.05 2.09 3173 154 040
sl T03 [ Smedt 12.0 12,9 13,9 19.4 25.08] Individual 0.14 0.47 304 17 07
Paint Uiy 07 {Smelt 6.0 6.6 136 34 10.2| _Indivithal 0.14 0.86 265 37 0.31
Shishanme! 089 1Siselt 19.0 19.0 313 19.0 19.0F hulividanl 0.14 G.03 5005 7V2? 151
Witinwtighl ‘00 |Smett 54.0 ndivitual 0.12 19.54] 20199 2423 A0
W inavrigh _09 {Smen 53.0 Individual 0.12 54.54 54003 6490 13.07
SOUTHCEHTIRAL
Chase 06 |Smeht 5.0 59 5.9 59 0.0 Gatons 3.2 0.94 Y 20 035
Chenega Hay Bt |Smel 10.5 1.0 37 i25 375 Galions 3.25 2.20 11 3 061
ns (Smell ! 3] 37.5 12.5 10.8] Individual 1.5 3.94 19 67 1.1
02 [Smell 56 5.6 Irufivicad 0.25 1.04 125 2% 0.44
{histoching T8 | Smen 3.5 3.0 30 0.0 3.6| Individuat 0.25 141 166 a1 0.57

Ay




SUBSISTENCE HARVEST OF FORAGE FISH BY COMMUNITY AND YEAR

Nowmece: ALG, Th

ool Subsislence, Conunonily Prolite Datibase, September 1996

Conver-  Mean s

Estimaled Total tor
ihe Conmnunity

e s

sion per Pyt
Percent ol Houscholds Participaling Faclor Household Numbers Pounds Capita
Connnunily ¥r  Hesowee Trying Harvesiing Uslng™ Giving eceiving units corviael  avgibhrv ™ xiotmum xiolihs porcap
Cooner Linling 90 [Smell 3.7 1.7 49 1.2 1.2] Gallons 3.25 0,15 5 15 .00
Cordova ns [Siel 10.9 17.0 291 12.6 15.5 Gallons 3.5 1.67 894 3130 1.3
Condava Bo [Smelt 16.1 15.0 21.7 10.2 8.5 Gallons .25 217 581 10809 0.7
Cordgvn 21 {Smecht 16.0 16.8] 248 1.9 11.9] Gallons J.25 5.40 1303 4234 1.04
Coanovi 92 {Smell 171 17.1 36.6 22.0 24.4] Gallons 1.25 2.59 624 2029 0.76
loiddovi 43 [Smell 11.5 12,5 25.0 §2.5 19.2| Gallons J.25 1.9 555 1003 0.61
Foaner 62 |Smell 290 52 1.7 Individual 0.25 1.06 76400 1906 0.4
I tope 00 |Smel 4.0 4.0 9.7 i 4.0] Gollons 3.25 0.10 J " 0.07
Koenai |mw1 Smell 2.6 G.7 2.6| Inulividual 0.25 .74 12092 3220 0.5
91 ISmen 0.0 0.0 90 6.0 1.0| _Gallons 325 1.50 1040 3301 0.50
92 {Smell 2.1 27| 54 5.4 2.7|__Gallons 325 0.57 r5| 220 01
97 [Srwei 2.0 1o 30 1.0 3.0 _Pounds 1 013 293 293 D.0%
o7 [Simeh 3.0 3.0 9. 6.1 6.1 5 Gal ekl 16.25 .92 12 197 130
Hanwalek 90 |Smell 11.4 11.4 7.1 1.4 J1.4] Gallons 3.25 1.46 10 60 0,33
Manwalek 91 {Smell 14 K| 24 13.9, 20.71 Gallons .25 6.16 78 5] 1.57
MHanwilek 92 |Smel} : 6.1 6.2 J4.4 9.4 J1.3] Gallons 3.25 4,00 51 167 0.9,
Hanwatek _02 iSmell 1.0 1.9 24.2 12,1 21.2| Pounds 1 0.49 10 10 a.1]
Mirulchik saarWa Smell 12.5 20,0 8.3 Individual 0.25 71.29 6320 1502 2,43
mmw__mb_r._;.,c__iuw .|:W. Smell 1.3 3.3 10.0 0.0 6.7[ Individual 0.25 0.25 131 i3 0.09
B0 (Sl 6.0 63250 [¥; 22.9|  Gallons .25 1.22 21 74 040
:wqt_: Smuel 4.3 4.1 411 0y J0.1 Gallons J.25 0.55 9 an 0.8
01 |Smen 6.1 4.1 531 20,4 19.0]  Gutions 1.25 1.91 34 11 0.60)
Port Grahany 92 |Smen 2. 2.0 625 167 60.4| _Gallons 3.25 0.02 0 1 0.01
Seldovin 12 |Smelt 2.9 14,2 114 Individual 0.25 2.86 1966 4192 0.0?
Huldovia Smelt 1.5 1.5 15.2 3.0 15.2] Gallons 1.25 0.30: i1 35 0.10
Suldovia ..MmI Smell . 1.5 1.5 77 i 6.2] Pounds 1 G.50 17 77 0148
Talkeeing 05 {Smel 2.9 2.9 4.4 1.5 L9l Individual 0.25 0.18 157 a9 0.06,
. B0 |Smeh 9.5 9.5 206 9.5 23.0| Gallons 35 1.60 B 2 02
09 {Smeh 4.5 4.5 2.1 4.5 4.5 Galons 3.5 1.59 13 15 041
“H7 S 1.4 1.4 1.4 0.0 0.0| Individual 0.25 a7 Gl 16 0.0%
B3 [Smeit 25.0 6.2 22.5 G Gal lickl 30 975 26 700 286
92 [Simel ‘ 2.0 2.0 4.0 2.0 2.0| Gatlons 1.25 0.05 327 1062 020
93 1Smeil 2.9 2.9 2.9 2.8 290 Gallons 3.25 0.9) 359 1167 G.31
Whillier “00 | Smen 2.3 2.1 2.3 2.0 0.0 Gollons 3.25 0.41 1] 47 0.15

50U0THEASY |
Fana Bay | 67 |Sme 500100 0.0 5.0l Pounds 1 0.17 3 3 0.0
1lin Cave D7 1Smel 234 23.1 1.7 1.7 Dowruls 1 4.06 17 17 1.20
Himes T {Smen ) 245 200 20 6.0 G.1 Pownds 1 10.17 11997 11052 iII G20

I
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SUUSISTENCE HARVEST OF FORAGE FISIH BY COMMUNITY AND YEAR

Somrear: ADEG, Division ol Subsistence, Comnununity Piolile Dalabiase, Septersber 1996

Eslimated Tolal lor
e Cominunily

Conver.  Mceanihs Mounds

sion per I"er

Percent of Households Parlicipating Faclor Houschold Numbeis Pounds Capila

Yr Resource Tiying Horvesling Using  Giving  Meceiving nils conviact  avplblirv™  xfolun xlolibs parcap

07 [Smen 137 260 8.1 125] Pounds 1 - 7.86 4702 4707 FIGR,

Pfoonah 05 [Smeil 47 42 85 Pounits 1 0.70 197 100 0.27

iytine 07 [Smei Y 0.0 3.0] Paunds 1 2.42 05 94 1.21

D7 [Smult 2.9 13.7 2.9 10.0] Poaunds 1 9.12 1757 1752 2.74

Klawirck B4 {Smelt 5.6 5.0 2.8 Pounds H 8.00 1048 1040 227

Kiawnock 07 [Smett 1.1 139 0.0 12.7| Pounds 1 0.54 120 120 015

ICokwin B3 |Smeit 405 424 630 12.1 24.2|  Pounds 1 29.24 1199 1199 178

I ki 07 [Smeh 554! 0G.D 306 500 Pounds 1 180.50 7104 7104 G326

Smcit 10.3 240 9.1 19.1] Poundds 1 12.62 1039 10349 4.4

Snell | I 4.2 1.1 KR Pounds 1 0.09 9%y 99 0.03

Sttt 2.4 2.4 0.0 0.0] Pounds 1 0.46) 13190 1321 :._m_

Sinell 55 8.1 75 34| Pounds 1 0.03 169 189 TEF;

Smel 4.2 4.2 4.2 0.0, 0.0 Pounds 1 0.6} 29 30 0.32

S.:mhcn: }m.ui Smell 1.7 6.2 9.2 J1.7] Pounds H 17.49 17711 17711 6.24

Yakulal 04 |Smelt Pounds 1 47.16] 8536|8536 15.72

Yakutal B7 [Smmelt 41,5 7).8 238 50.2] Pounds 1 74.22 12554 12554 2137
SOUTHWEST

NI:I_E:? :.:« 09 {Smelt 8.6 4.6 1A 0.0 229 Gallons 1.41 17 55 040

Emm:_.r Lake !@&1 Smell 17.4 a.1 3o 17.4 344 Individual 0131 6.30 1522 190 1.27

Chuk's Point |mo| Sl 76.5 76,5 941 10.6 52.91 Gallons 5 62.82 178 1060 19.07

ham a4 [Smelt 22.2 21.6 ir.a 12.4 22.2] 5 Gal Dckl kv $1.906 275 02064 4.05

1k 01 {Sman 44.0 44.0 52.0 36.0 16.0] Individual 013 12,42 4014 52?2 5.306

Kok 07 {Smel 6.9 69 517 10.3 48.3] Gallons ol 0.0] 4 21 0.24

ijingin 92 {Smeit 10.0 100 40.0{ 100 40.0] Gallons o 65.00 12 72 1.54

vanol fay g Sinelt 42.9 42.9 1000 42.9 100.0f  Gallons 21.36 46 149 4.66

King Sahnon 83 1Smelt J4.9 Individual 0.25 11,93 5022 1455 3.94

iCotiak Cily 92 {Smell 1.0 10 30 1.0 2.0|_ Gatlons 3.29 0.59 316 106, 0.22

Kodiak City 93 |Simell 1.0 0.0 1.9 1.0 1.9 0.23 142 463 0.08

IKokhanok 92 |Smelt 13.9 1290 750 13,4 11.1| Gations [ 37.81 746 1474 0.50

ok 07 ) Smelt 7.1 ) R T 2.3 Gallons b 2.5 21 123|066

Levelock B0 [Sncil 51.9 519 77.0| 40.1 70.4| Gallons G 17.20 05 570 5.24

levelock 92 |Smell 66.7 66.7 73.3 61,3 41.3)] Gallons 0 30.66 251 1508 11.65

Mianokolak B5 |Smell 50.0, 50.0] 81.1 31.) 51.99 5 Gal Bekl 30 12.00 142 4253 13.80

Manokolak 94 |Smelt 60.4 585 88.7 35.9 71.7] Gallons 5 29. 411 374 2241 507

Haknek a3l [Smell 53.00 Individual 0.25 29.12 14324 350873 clum

Huw Sluyahok |87 [Smalt 7.5 50 600 12.8 57.5| _Gailons 6 1.35 17 100 0.28

Perryville b4 Smell 80.0 00.0 90.0 75.0 35.0] Individual 0.1 46.20 9612 1250 10.09

Perryville B9 [Smelt 55.6 55.6 71.8 40.7 40.7] Gallons 37.69)] 359 1160 10.07




SUBSISTENCETIARVEST OF FORAGE FISH BY COMMUNITY AND YEAR

S AN G, Division o Subsistence, Goowounily Mrohte Dinabiase, Seplizmbne 1996

-

Cstimated Tolat lur
e Cormmunity

Conver-  Mcan ibs rovends
sion per e
Percent of Households Parlicipaling Faclor Household Numbers Pounds Capita
Comunily Yr Resource Trying Harvesting Using "Giving  Receiving unils convlacl  avglbhrv  xloinum — xiollbs  porcap
ot MPaind U7 | Smel 70.¢§ 647 16.5 47,1 2.5 Individual 0.25 20.40 2045 u_._ qx...:
or 1 niden 07 |Sieen 2.7 27 406 0. 45.9] Individum 0.25 0.24 50 13 013
Saned Point 07 |Smen 1.0 1.0 0.0 Gallons 5] 0.58 20 §10 0.19
Soull Maknek 85.7 Individual 0.25 35.62 6904 1746 12,60
Soutl Naknk 60.0 571 62.0 3.4 373 Gallons G 32.2% 220 1354 10.07
Togiank 6.0 U6.0l  96.0  50.0 36 0 Gailons ¢ 68.59 1010 10006]  14.84
Lhe) 60.0 600 GO0 40.0) 0.0| Individunt 0.25 65.00 1200 3250 A7 no
WESTERH
Alakanuk B0 |simelt 429 - tndividuil 0.2 21.05 10371 2074 1,40
Kotlik B0 [Sowen 14.) tndividual 0.2 3036, 8500 1700 452
Kwieilihk 06 | Sl 3z 2 199 30.0(_Indivithial 0.07 15.28] " 240000 732 ARK
ww:_.:_.:mwr mw Sinell 75.0 fnclivithil 0.2 7r.27 “_w:m._ wumm 15.00
Sheidon oint 00 |Smen 20.6 . Individual 0.2 4.86 559 12 0.1
Tununak BG {Smell 5 Gal Bcekl 25 167.42 429 10715 32.6






