o

237

g %,
- & %@f Y
i g =y | AUNITED STATES DEFPARTMENT OF COMMERCE
3 2 Cffice of the Lnder Secretary for
o ﬂp‘& Qceans and Atmoscherse
rirgs of Wasnington, DO BORED

FEB | 3 1998

To All Interested Government Agencies and Public Groups:

Undey the National Envircomental Policy Act, an envirocomental
review hag been performed on the following acticn.

TITLE:

LOCATION:

SUMMARY ;
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QFFICIAL:

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 asscciated management measures. The
intended effect of this action is to prevent the
development of an unrestricted fishery for forage
fish, which are a critical fcod scurce for many
marine mammal, seabird, and fish species. Directed
fishing for forage fish ig prohibited at all times
in the BSAI and GGCA, 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 exeupt from this prohibition.

Steven Pennoyer

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

Juneau, AK 99802

Telephone: %07-586-7221

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 agsessment, 1s enclosed for your information.
Also, please send one copy of your comment to me in Room 5805,
PSP, U.8. Department of Commerces, Washington, D.C. 20230
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at siands management are EBS%{’}
ing the ranster of snergy trom the primary or secondary producers

Sterificant dectines in marine mammals and seabirds in the GOA and the BSAI have raised cancems that
chaages in the forage fish biomass may contribute to the further decline of marine mammal, seabird and

commersially imporant Tish populations. dlembers of the fshing indusiry have expressad concem that
iha survent FMP structure with respect © forage fish may allow uneestrictad commercial harvest o occur
on one or mare Of these species.

For purposes of this analysis, forage fish species have been defined to include Osmeridas (which
includes capeiin and eulachon), Myeiopiudae, Bathylagidae, Ammodytidae, Trichodontidaz, Pholidae,
Stichasidae, Gonostomatidae, and the Order Euphausiacea. These sgaef-ie:s have been grouped together
because (hev are considered t© be primary focd resources for ather marine animals and ihey have the
potential o be the targats of a commercial fishery. These species are currently managed under che BSAI
and GOA FMPs under either the "other specizs” or "non-specified species” categories.

—_—

This analysis examines Dwo alternatives:

Alternative 1: Status que. Catch of forage (ish could be retained as groundfish under either the "other

species” category TAC or as a "nonspecified species”. Under this altemazive a relatively unresiricied

commercial fishery could develop for these species. Catch of those forage fish species in the "other

species” carsgory are restrained by an overali TAC limit set for the whole category but any one of the
:erage fish species could be harvested in relatively large and unconstrained amounts within the “other
pecies” TAZ. The non-specified species would not be subject to any catch restriciions of réporting

£ ’f Frnents.

Alternative 2: A forage fish species carzgory would be established for both the BSAl and GOA FMPs.

Four options for management of the forage fish species category ars praseniad.

=

Option 1: Manage the forage fish category as {or other groundfish species with an ABC. TAC and
averfishing limit.

Option T [PREFERRED/ : Restrict the forage fish category 10 3 pveatch only fisherv. A directed fishery
ior forage fish would not be allowed but these species could be harvested as bycawch in other directed
Tsheries. A suggested 2 percent maximum retainable bycatch amount could be established for the forage
1ish category in aggrazale,

Option 3: Manage the forage fish catezory as prohibitad species. Under this option the incideatal catch
of thasz species weould aot be retzined and anv incidantal catch would need 1o be returned 1o the 522 with

1 minimem of injury, as 15 currantly done with other prohibited species.

Option 4 {PREFERRED/: The sale. bartar, rade and any othar commerzial exchange. 25 well as the
arocassing of forage ”‘151’1 in a commarcial precessing facility, would be prohibited, excest that retained
cach of forags Nish s $ not exczading the MREB may be processed o fishmeal and s0!d. Some
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forage fish are harvesed 2:1 subsisizncs activiies and s option does notl niend 1 pranidis subsistance

narvest and rradicions! trade and barter ol fofage 3R,

Under Altzrnative 2, Opiion | entails the sening of an ABC and 740 amount for the forage f1sh
category. This may be difficuit given the lack of informadion on h2 abundance of forage {ish species and

e limuged careh history. [ addition, an overfishing {imit (OFL) would be established based on
historical catch, which, when reached, could porentially result {n the closurs of other warger species
groups that incidentaily harvest forage fishes. Option 2 would estadlish the forage fish caiegory as 2
bvearch only category with the narvest limitad 1o 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 fishary from occurring and would not have the constraing of establishing an
ABC, TAC or OFL. Management under Option 5 would treat the forage fish category as prohibited
species 1o be discarded at sea with a minimum of injury. This management strategy is typically reserved
for economically important species other than faderaily managed grouadfish. Option 3 could resultin
unnecessary discards and cause an unnecessary burden to catcher vessels that do not sort at sea and 0
processors who must handle these prohibited species. Option 2 would accomplish the objective of
preventing the esiablishment of a direcied fishery on forage figh, while minimizing any unnecessary
discards and avoiding the problems associated with establishing an ARC, TAC and OFL amount. Cption
4 would prevent a directed commercial fishery from developing on any of the forage {ish species; while
avoiding the problems associated with Opcion [ or 3. Ostion 4 would aiso alleviate the potential for any
"topping-of{T activities that may be associated with a byeatch only status, as outlined under Option 2,

Basad on historical information, the total burden 1 the Alaska fishing industry resulting {rom restricting
a fishery on the foraga fish species would be minimal bacause a towal of only 6 vessels have reported
targeting any species in this proposed c«teﬁorv from 1984-1994, ne annual commercial fishery has been
established, and marker availapihity for capelin varies. .-

[ june 1967, the North Pacific Fishery Management Council {Counzil) adopted Amendment 38 o the
Fishery Management Plan {or the Groundfish Fishery of the Bering Sea and Aleutian [slands Area and
Amendment 35 (0 the Fishery Management Pian for Groundfish of the Guliof Alaska (FMPs) o
zstablish a separate species category for forage fish. In aﬁopt ing Amzndments 36/39 the Councid
approved both options I and 4 as managemant measures n ¢che reguiations implementing Amendments
36733,
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Actions taken o amend FMPs or implement other regulations governing the groundrish risheries must
meat ne r=qu'r”m?~*'zts of Federal laws and regulations. [n additicn o the Magnuson Act, the most
imperiant of these ars the National Environmental Policy Act (NEPA), the Endangered Species Act
(ESA), the Marine Mammal Protection Act (MMPA), Executive Order (E.0.) 12366, and the Regulatary
Fiexibility Act (RFA), NEPA, E.O. 12866 and the RFA require a description of the purpose and need for
the proposed action as well ag a description of alternatve actions which may 2ddress the problem. This
information is included in Section | of this document. Section I Zontains information on the biological
and environmental impacts of the alternatives as required by NEPA. Impacts on endangered species and
marine mammals are also addressed in this section. Section 3 contains a Ragulatory Impact Review
(RIR) which addresses the r2quivernents of both £.0. 128466 and the RF A that sconomic impacis of e
alternatives be considered. .

This Environmenial Assessmenty/Regulatory [mpact Review (EA/RIR) analvzeg the esi2blishment and
management of a forage fish species category. For the purpose of this analysis forage fish are defined 2
Osmertdae (which inciudes cagelin and eulachon), Myetophidae, Bathylagidae, Ammodytidas,
Trichoda”édae. Pholidae, Stichasidae, Gonostomatidae, and the Order Euphausiacea. Clupeidas
(herring) are notincluded in the list of forage fish species for purposes of this documant because ths:
family currently falls under the Prohibited pr: ies category of the FMPs.

Il Purpose of and Need for the Action

Faorages fish comprise an imponant par of the diet of commercial groundfish species, maring mammals
and seapurds in the Quif of Ataska (GOA) and the Bering Sea and Aleutian [slands management area
(BSAD. Significant daclines in marine mammals and seabicds in the GOA and the BSA[ have raised
conc2ens :hﬂ: changss in the fo rage fish bicmass may contribute (o the further decline of marine mammai,
seabird and commercially important fish populations. Membars of the fishing industry and public have
expressed concem that the current FMP struciure with respect o forage {ish may ailow unrestricrad
commazrzial harvast to aocur on one or more of these species. One of the recommendations {rom the
[nternational Council for the Exploration at Sea (ICES, 1994) indicated that fishery managers should
davelop measures W avoid the commercial targeting of food resources that are key 10 marine mammals
aad seabieds. The Council's 1993 Stock Assessment and Fishery Evamaaon Report states that if any
significant direcied fishing on any component of the "other specizs” category develops, particuiarly those
that sev2 35 prev for marine mammais and seabirds, then future assessments shouid rafizct this change
oy separatng these species out (SAFE, 1993). Eswtabdlishing forage fish as a separate category would
provids (e mechanism o betsr manage these specias,

fish species have besn defined 10 inciude Osmeridas (which includes
as, Bazax agi éa»:. Smmodyudaz. Trichodoatidae, Pheolidae,
¢ Order Euphausizeea. Thess sp2sies have besn grouped together
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and upon which thers is Hiale, if any. directed fishing (SAFE: 1993}

Capelin, aulachon, and other Osmecidaz (other smealr }are within th2 "other Spac:ﬂb category of the

FMPs. [nthe BSAL a singie TAC applies 10 the entire "other species” car g{}n and the ABC is estimated

25 the average annual catch. in the GOAL an ABC is aot established for the "other species” catzgory but
he TAC is calculared as 3 percent of the sum of the TACs for all other species categories.

»

Sand lance (belong to Ammedyridag), Pacific Sandfish (belong 1o Trichedontidae), Myvetophidae
(lanterntish) and Bathviagidas 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 estumated
for this category.

[nsufficient data and management measures exist 1o manage each 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 category (o allow betier management of thesz imporiant prey
species. This analysis presents altzenatives {or more restrictive management of {orage fish than exists
wndar the current FMPs,

1.2 Alternatives Considered

1.2.1 Alternative I: Sratus quo. Catch of foraze fish could be rarained as groundfish under either the

“other species” category TAL or as a “nonspecifiad species”. Under this aiternative 2 relanvely
unresiriceed commercial fishery could develop for thesa species. Cawh of those forage fish in the "other
spesies” category are restrained by an overall TAC limit set foc the whole tategory tut any one of the
forage fish species could be harvested in relatively large and unconsirained amounts within the "other
specizs” TAC, The non-specifiad specizs would not be subject to any catedi restrictions or rzporting
requirameants,

1.2.2 Alternative 2: A foraga fish species category would be 23iablished {’or both the BSAl and GOA
FMP, Four opdons {or managameant of the forage fisn ca!s_o;‘;: ara preseated below,
Presently, the FNV(Ps contain four categories of groundfish specizs or species groups that are [ikely to be
taken in the ground! 13‘1 Tisherv which are primarily grcﬂced allocative and economic reasons. These
four catezories are: (1) Prohibitad species--those species and §Qc:5e‘s grouns the catch of which must be
urnad (o the sea w sh a minimum of :ny..%f“}‘, {3 Targ°t species--those species which are commercially
inmpertant: (3 Other species--those species and soecies groups which curreatly arz of slight economic
valuz and are nat gzazcaliv targete ci apon; and ('«p) l\éc nspecified species--those spesies and species
groups generaily of no curren: sconomic value taken by the groundiish fishary in Federal wars only a3
incideniai caweh.

specias currantly in the "other spezizs” and "nonspeeified speciss” catzgories that o
v marine mammals, seabirds and other commeraial {3h species would be regrouped in a
This carzgory would include the Dllowing orage fsh: Osmeridae (which

dom
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Although san df’;ﬂ {Trichodontidae) may be resirictad 1o State waters, they have bean lacluded in the fist
apove because of their significance as a pray item for other fish end for pincepeds. [0y species were !
remamn in :H forage fish caizgony, sooperanive management with the State of Alaska would be necessary

(0 ensure its protaction. However, (f necessary this particular spesies could be removed from the forage

Option 1: Manage the forage fish category as for other ground{ish species with an ABC, TAC and
overfishing limit. This option may be difficult to achieve given that lintle is known about the biomass and
abundance of the various species in this category. In addition, the overfishing limit {OFL) would be
gs1abiished based on historical caten, whick, when reached, could potentially result in the clasurs of
other target species groups that incident&ﬂy harvest forage fishes. Under Option | the potential fora

directed fishery on forage fish exists, provided that a high enough TAC were established. This may have
unknown and unguantifiable impacts on the forage fish resourcs and on predators of these forage spectes.

Option 2 [PREFERRED]: Restrict the forage fish category to a bycarch only fishery. A directed fishery
for forage fish would not be alicwed but these species could be harvested as bycateh in other directed
fisharizs. A maximum retainable byveatch (MRB) percentags would aezd to b2 established that would
allow an incidental amounr, not 10 excesd the MRB amount, of the aggregared forage fish species to be
retainad relative ro other directad fisheries. A suggested MRB is | percent for the foragz fish in
aggragate, Under this option, however, the wtal harvest of forage fish would not be limited by a total
allowable catch; however, the harvest dz.mar: any oae trip would be {imited by the MR3 amount as 2
percantage of other directed catch that was on board. This option would prevent a directed fishery from
daveloping on the forage fish species while allowing vessels 1o retain for use a small incidental take
amouni, thus preveating any unnecessary discards (as could occur under Option 3) and afleviating the
difficulties associated with establishing an ABC, TAC and OFL {as would oceur under Option [).

Onption 3: Prohibit harvest ot the forage fish catzgory. Under this ootion the harvest of these species
would not be perminad and any ingidental take would need o be returned 1o the jea with a minimum of
injury, as is currently done with other prohibited species. For those vessels that do not sort af sea this
manzgement regime would place a potentially significant aperational burden on those vessels as well as
an grocessors thar must handle the prohivited species so that they caa be returned to sez2. This opuon
would preventa dir*t:*d fishery from developing on this group bur it would also be a more restriciive
managzment regima in that it would forcs discards of any incidental take of forage fish, which could
otherwise be utifized. Some anecdotal information indicatas rhaz incidental harvests of forage fish are
used for private human consumprion.

Optice 4 [PREFERRED|: The sale, barter, trads and any other commercial exchangs, as weil as the
crocessing of forage fish in 2 commerzial processing facility, would be prohibited, exczpt that retained
catch of forage H;h species not exceading the MRB may be processad into fishmeal and soid. Some
rorags fish are harvested in subsistence activities and this option does not intend 1o pronibit subsisience
narvesi and teadizional trade and barter of foragze nsh.

1.3 Forage Fish Biclogy

Forage ish species are abundan: fishes that are preved upon by marina mammals, sezbirds and othar
amazesially imporant groundfish species, Forage fish periarm a eritical role in the complex ecosvstam
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functions of the Bering Sea and Alsutian [siands management are2 and the Gulf of Alaska by provi dmff
the transtzr of energy from the primary or seconddry ::wroduc..\ 1o higher ophic levzls. This analysis b

v
ci!ow ng forage §ish species inlo :‘“E new catezory: OUsmeridaz {which intiudes capelin al.ci
lagidae, Ammodytidas, Trich monzida%. Pholidae, Stichasidas,
Suphausiacaa.

e .
({‘?

sulachon}, Myct
Gonost maud 2,

oo
[
5
4]
o
-y g
oo
ﬂa
Il

1.3.1  Forage Fish - Abundance, Distribution, and Food Habiws

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

Many species undergo large, seemingly unexplainable fluctuations in abundance. Most of these arz R-
seleeted species {e.g. pollock, herring, Atka mackerel, capelin, sand lance), which generally have higher
reproductive rates, are shorter-lived, attain sexual maturity at younger ages, and have faster individual
growth rates than K.selected species (e.2., rockfish, many flatfish). Predators which utilize r-selecred
fish species as prey (marine mammals, birds and other fish) have evolved in an scosysiem in which
fluctuations and changes i1 relative abundances of these species have occurred, Consequently, most of
them, 1o some degree, are generalists who are not dependent on the availabifity of a single species 10
sustain themn, but on a suite of species any one (or more) of which s likeiy to be abundant each year.

There is some evidence, mostiv anecdoial. that osmerid abundances, particularly capelin and eulachon,
have d2clined significantly since the mid 1870s. Evidence for this comes from marine mammal food
Rabits data from the Guif of Alaska (Calkins and Goadwin 1988 ), a3 well as from data collected in
biclogical surveys of the Gulf of Alaska (not designed to sampie capelin; Anderson et al. in press) and
commercial fisheries bycatch from the sastern Bering Sea (Fritz et al. 1993} [t ts not known, however,
whether smeit abundances have declined or whether their populations have redistributed vertically, due

rasumably to warming surface waters in the region beginning in the late 1970s. This conclusion couid
also be drawn {rom the daa presented by Yang (1993), who documented considerable consumption of
capelin by arrowtooth founder, a demersal lower-water columa feeder, in the Gulf of Alaska.

Smelts {Capelin, Rainbow Smeit and Evlachon). Smelts (family Osmeridae) are slender schooling
fishes (hat can be zither marine {such as capelin) or anadromous (rainbow smeit and eviachon), Frgure |
shows a generalized distribution of these thres smelt specizs in the scutheastern Bering Sea based on data
collected by NMFS summer groundfish wawl surveys and by fisheries observers.

Cagelin are distribured along the entire coastiine of Alaska and south along British Columbia to the Strait
of juan de Fuca. In the Nonth Pacific, capelin can grow to a maximum of 235 ¢m at age 4. Most capehin
spawn at age 2.3, when they are enly {117 cm (Pahlke 1985). Spawning occurs in spring in intertidal
zones of coarse sand and fine gravel--especially in Norton Sound. northern 8ristol Bav and Kodiak.
Very few capelin survive spawning. The age of maturity of capelin in the Barents Sea has been shown (o
be a function of growth rate, with fast-growing cohens reaching maturity at an eartier 2ge than slow-
growing cohors. Thus, it s possible to have slow and fast-growing cohorts mature in the same year,
resulting in large spawning biomasses one vear greceded and potenually rollowed by small spawning

biomasszas,

in the Bering Sea adult capelin are only found near-shoce during the months surrounding the spawning
run. §3ur‘ g other times of the vear, capelin arz found far offshore in the vicinity of ta2 Pribilot islands
and the coatinental shelf break. The seasonal migration mav be associated with the advancing and

IS -~

retrzating polar ice fTont, as it s in the Barenis Sea. [n the 2astern Secing Sea, winter oz completeiy
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which remains ice free vear round, capelin ovenwinter in the bays of
Raéc’cew sme it ascend rivers to spawn in spring shortly after the breakup of the ice, After 3pawnm2‘ they
reremn sea to fesd. Sume‘ s have found concentrations of rainbow smait off Kuskokwim Bay,

Togizk 83 and off Port Heiden (Figure 1), but they also probably occur in many nearshore areas n2ar
rivee mouths, Rainbow smelt maturs at ages 2-3 (19-23 em), but can five to be as oid as 9 vears and as
cm. Lintle is known about trends in sbundance of (his spacies.
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Euiachon also spawn in spring in rivers of the Alaska Peninsula, and possibly other rivers draining into

‘the southeastern Bering Sea. Eulachon live 1o age 3 (and grow to 23 cm), but most die following first

spawning at age 3. Eulachon are consistently found by groundfish fisheries and surveys betwesn Unimak
Island and the Pribtlo{ Isiands in the Bering Sea, and in Shelikof Strait in the Gulf of Alaska (Figure 1}
Evidence from fishery cbserver and survey data suggests that eulacheon abundances declined in the 19805
{Fritz 2t al. 1993). These data should be mterpreced with caution since survays were not designed 1o
sample small pelagic fishes such as sulachon, and fishery data wag coliected primarily for wotal catch
estimation of target groundfish. Causes of the decline, if real, are unknown, bur may be refated to
variabiiity in year-class sirength as noted for cagelin.

Pacific Sand Lance (Ammodytidae). Pacific sand lance are usually found on the bottom, at depths
berweza 0-100 m excepr when feeding (pelagicaliv) on crustaceans and zoopiankton. Spawrning is
betiavad to occur in winter. Sand lance mature at ages 2-3 vears and lengths of 10-(5 em. Linleis
Known of their distribution and abundance; they are rarely caught by trawls. [n the Bering Sea, sand
lance are common preyv of saimen, northern fur seals and many species of marine birds. Thus, they may
Be abundant in Bristo! Bay, along the Alsutian [slands and Alaska Peninsula. In the Gulf of Alaska, sand
lance arz prev of harbor seals. noahern fur seals and marine birds, ¢specially in the Kodiak area and
along the southern Alaska Pemnsula. Given the sand lance’s shorm life span and the large number of
specizs which prey on it. moetality, fecundity and growth razes of Pacific sand Iance arz probably high.
Myctophidae and Bathylagidae. Myctopnids {lanterniishes) and bathvlagids (deep-sex smeits) are
disiributed pelagically ta the deep sez throughout the world's acean. Most species in both families occur
at depth during the day and migrate 1o near the surface to feed (and be fed upon) at night. A commaon
myetopnid in the Bering Sea and Gulf of Alaska is the northem lampfish (Stenodrachius leucopsarus),
which s 2 maximum length of apgroximately |3 em. Bathylagids of the north Pacific include
Batfrviagus spp. (blacksmelts) and Lewroglossus stithius schmidd (northerm smoothiongue), each of
witich have maximum lengths of betwesn 12-25 cm. Myciophids and bathvlagids ace imporant forage
fisiies (or marine birds and marine mammals, Since they are rarslv caught ia survey or fishery trawls,
nothing is known of recent trends in their adundance,

Pacific sundfish {Trichodontidae). The Pacific sandfish (Tr*c»odazz irichodon) lives i shailow inshore
waters 10 abeut 30 m depth and grows o a maximum length of 30 em. Nothing is known of trends in

P

thzir apundance. They arz fzed upon by salmon and other {ish, as well as pinnipeds.

Fuphausiids. Aleng with many cope; pod specias, the 2uphausiids form a critdeal zooolaakionic link
perwezn the geimary producers {poyvio p{ar“uan} and ail upper pelagic wrophic fevels. These crustaceans.
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2{30 Known as Keifl occur in farge swarms 1a 00th aeritic and ooeenic waers. .\'Ierr ers of at fzast 11
g2nera of eushausiids are Ee;gcu-;n from the Noh Pacific, the most imporiant (in 2mms of numbers of
species) being Thvsanopoeda, Zuprausic. Tinsanogsse and Snvlochgiron (Boden elal 1955‘ Ponomorevz
l?éB'} Euphausiids are generally thought ©© make Qéumal «.es"zia:”l

2 m%grss‘a iS. remaining at degth
{usually below 300 m) during the day and 2 235, Howevar, this s
complicated by the (act that as eupnasiids grow thex are found 2t de esper depzhs, 2xcept during spawaing,
which accurs in surface waters. Spawaing occurs in spring 1o take advantage of the spring phytoplankion
bloom. and the hatched nauplii larvae [ive near the surface {down to abour 25 m). By fall and winter, the
voung crustaceans are found mainly at depths of 100 m or less, and make divmal vertical migrations.
Sexual maturity is reached the foilowing spring at age 1. After spawning, adult euphausiids gradually
descend 1o deeper depths until fall and winter, whea theyv no longsr migrate daily 1o neac-surface waters,
In their second spring, they again rise to the surface to spawn; 2uphauvsiids oldar than 2 vears are very
carely found. This classical view of euphausiid life history and longeviry was recently questioned by
Nicol (1990}, who reported that Antarctic suphacsiids mayv live as long as 6-10 vears: annual euphaustd
production, then, would be much lower than if they lived oniy 2 vears.

While suphausiids are found throughout oceanic and neritic waters, their swarms are most commonly
encountersd in areas where nutrients are available for phytoplankion growth. This occurs primarily in
areas whers upwelling of waters from deopth into the surface region is a consistent oceanographic feature.
Arans with such features are at the edges of the various domains on the shelf or at the shetf-break, at the
heads of submarine canvons, on the adges of guilies on the continentai shelf {e.g., Shumagin, Barnabus,
Stelikof gullies in the Gulf of Alaska), in island passes {on cerain tides) in the Aleutian {slands (e.g.,
Seguam Pass, Tanaga Pass), and around submergad seamounts (2.2, west of Kiska fsland). [tisno
coincidence that thess are also prime fishing locations used by commerciaf fishing vessels seeking
zooplanktivorous groundfish, such as walleye pollock, Atka mackerel, sablefish and many species of
rockiish and flatfish (Livingston 2nd Goiney 1983: Fritz 1993; Yang 1995).

The specizs comprising the euohausiid group occupy a position of consideradle importance within the
North Pacific food web. Euphaustids are fad upon by aimost all other major taxa inhabiting the pelagic
reaim. The diet of many species of fish other than the groundfish listed above, including salmon, smelts
{zapelin. eulachon, 2nd other csmerids), gadids {Arctic cod and Pacific 1omcod), and Pacific herring is
composed. 10 vanving degraes. by 2uphausiids (Livingston and Goiney 1983}, while 2ushausiids are the
grincipal wem in the diet of most balesn whales {&.g. minke, fin, set. humpback, right, and bowhead
whales: Perez 1990). While copezods generally constitute the major portion of the dizt of planktivorous
birds (e.2. aukles), suphausiids are prominant in the diets of some pradominatly piscivorous birds in
some areas {e.g. kiniwakes on Buidic Island in the Aleutians, Middieton island in the Gulf of Alasks, and
St Marthew {siand ie the Bering Sea: Hatch et al. 1990). Euphausiids are not currently sought for human
use or consumgtion from the North Pacific ocan on a seale other than local, but large (about 300,000 mu
per vear) krill fisheries from Japan and Russia have besn operating in Aniarctic waters since the early
19805 {Swartzman and Hofman 1991),

Pholidae (Gunnels) and Stichaeidae (Pricklebacks, Warbonnets, Eelbleanys, Cockscombs and
Shanays). Gunaels and prickledacks are long, compressed. z2b-like fishes with long ¢orsal fins often
iptnad with the caudal Ba. Pricklebacks are so nomad because all ravs in the dorsal fin zrz spioous in
most species {while some may have soft cays at the rear of the dorsal fins). Guanels have flaxible dorsa

Tnravs. and differ from prickiebacks in that the anal fia is smaller (the distance from the tip of the snout

:o the front of the anat {in is shorter than the leagth of the anal {in). Most species of both families live in
shallow nzarshore watars among seawesad and under roeks and are mosily 1253 than 43 am in lengsh,
Therz arz approximately (4 species of Stichasidae and 3 species of Pholidas in Alaska. Nothing is



http:Sti"'h.a0
http:aooro:<.im
http:impor:J.r.ce
http:J.d\'JntJ.ge
http:oce3.r.ic

known about absolure or rands i their abu 1«:3"1@:3. and liniz asout ihair growih
and trophis rei,%:;o:;;;i‘;ipn 1 ars '

quicklyv. Some cockszomos in B ritd ?3 Coium o1z amain sexval matusioy ap agse

3

20

Ean
HE

Gonostomatidae (Bristlemouths, Lightfishes, Angiemeuz 5)“ This is 2 jarge and diverse family af

smaii (1o about § em), cathvpelagic {ish thas 2r2 rarely observed except Dy researchers, They canoe
abundant at depths of up 0 2000 m. Thers mav be as manyv as 3 s;ec:es in the North Pacific Ocean and
Bering Sea.

1.3.7  Diets of forage fish species in the North Pacific

Bathylagid. Since bathvlagids have a smail mouth, dense flat gill rakars, 2 small scomach and long
intestine, they consume weak swirnming soft-bodied animals (pteropeds. appendicularia, crenognores,
chagtognath, polychaete. jellyfish etc.). Bathvlagids in the epipelagic zone can also feed on euphausiids
and copepods at aight when they are abundant (Gorelova and Kobvivanskiv, 1933; Balanov, et al., 1993).

¥yctophid. Because of their large mouth. relatively sparse and denticulate gill rakers, well devejoped
stomach and short intestine, myctophids mostly consume actively swimming animals like copepods and
euphausiids (Balanov, et al. 1993).

Pacific sandfish. The diet of sandfish consists of small crustacsans such as mvsids, amohipods, and
cumaceans (Mineva 1933, Kenvon [9538).

Eutachon. The dizt of eulachon in the North Pacific generally consists of plankionic prey (Har, 1973;
Maev et al, 1978} As larvae they primarily consume copepod tarvae; post-larvaz consume 2 wider
variany of prey that includes phytoplankion, topepod 2ggs. copepods, mysids. ostracods, barnacle larvae,
ctadoczrans worm larvae and larval eulachon, Juveniie and adult sulachon f22d almost exclusivelv on
euphausiids, with copepods and cumaceans occasionaliy tn the diel

Saad lance. Hart {1973) and Trumble (1973} summarized the diet of sand lancz in the North Pacific 25
srimarily plankiivorous: their primary orey changing with ontogeny. Larva! sand lanes consume diatoms
and dinoflage!latzs: posi-larvae prev upon copepods and copepod nauplii. Adult sand lance prev upon

chaztagnaths, fish larvae, amphipods, anneiids and common coperads. Sand lance exhibit seasonal and
diurnal variation in f2eding activity and are oppertunistic feeders upon abundant piankion blooms.

Cuapelin. The diet of capelin in the noath Pacific as summarized by Hart (1973) and Trumble (1973) 1s
primariiv planktivorous. Small crustaceans such as euphausiids and copesods are common 1o the diet of
capztin. although marine worms and small fish are aiso part of their diet. [n the Bering Sea. adult capetin
consume capegods. mysids, euphausiids, and chaetognarhs. Juveniles primarily consume only copepods
(Naumenko. 1984). The largest capelin (> |3¢m) consume euphausiids nearlv exclusivaly. Capelin fe2d
throughout the vear in the Bering Sea. However, the diet exhibits seasonal variation that is due in part
spawning migration and behavior. :

The primarily plankiivorous diets of eulachon. sand lance, and capelin reduce the potential for digtary
competition with the giscivorous and beathic diess of most groundfish. However, the gotantial for diec
comgzgiition is grzater belwesn pollock and forage fish due (o the importaacs of piankionic prev such 23
supnausiids and copepeds in their diets.
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Gonoswmatid. Gonosomands have ia’gc gili openings and weil-Zevelesed gill rakers, charactensincs
of a zooplankion feadar. The primary zoopiankion grey of smos.:r:ﬂ:ics ar2 calanoid copepods. The
other {ood inciudes osiracods and suphausids, Some {a ds consume some fish
(Gorzlova 1980). .
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Stichaeidae. There are manyv specias in the Family Stichaeidaz, 2 family with long, siznder, compressed
podies. Some of the dists of the siichazids are described below. The longsnowt prickleback eats
copepods aimost exclusively (Barraclougn 1967). Young rivbon oricklebacks ear copepods and
oikopleura (Robinson, Bsrmc!oa,gn and Fulton 1968). The food of the adulis of this species includes
crustaczans and red and green algae. Black prickleback consumed copepods, copepod nauplii and ¢lam
farvae (Barraclough, Robinson. 2nd Fulion 1968). Peppar {1963} r=ported that the important food of high
cockscomb was green algae. Other food of this species included polvehaete worms, amphipods,
molluscs, and crusiaceans.

2
T

Euphausiacea. The diets of euphausiids in the North Pacific consist of planktonic prey. Species of the
genus Buphausia consume diatoms, dinoflageilates, tintinnids, chaztagnaths. echinoderm larvae,
amphipods, crustacean larvae, ommaudians, and detritus {Mauchiina 1980). Species of the genus
Thysannoessa consume diatoms. dinoflagellates, tintinnids, radiolarians, focamintferans, chaetagnaths.
echinoderm larvas, moliuscs, crustacean larvae, ommatidians and detritus (Mauchling 1930). Several
specizs of Thysanaoessa also consume waileve polfock eggs in the Guif of Alaska (Brodzur and Meratt
1993).

Pholidae. The diets of zunnels {family Pholidag) consists primarity of benthic and 2pibenthic prey.
Amphipods, isopods, polvehaete worms, harpacticoid copepods. cumaceans, munid ¢rads, insects,
mysids, algae, ostracods, bivalves, crustacean larvae, and tunicates have been described as their main
prev (Clemens and Wilby 1961, Simenstad 2t al. 1979, Williams 1994). Juvenile fish prev (English sole,
Parophry vetudus, and sand lance, Ammodveas hexapterus) have atso beza described as infrequant
components of the diet in Puget Sound, Washington (Simenstad 21 al, [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. arrowtoeth
floundzr, Pacific halibut, Greznland hatibut. vellowfin sole, rock sole. Alaska plaice, flathead sole, and
skates in the eastern Bearing Sea region. However, forage fish do not represent a farge portion of the diet
by weight of these predators with the exceetion of shelf rock sole {14.3%) and slogpe pollock {12.6%).
Tables | and 2 present the ten most important prev by weight in the diets of each predator for the easiern
Bering Sea shelf and slope regions, respectively, All forage fish spesies ars italicized. Forage fish that
are in the diet but not one of the ten most imporian: prev by weaight are also iisted. The misceilaneous fish
category represents all fish prev not included 25 one of the ten most important prey categories, primarily
unidentified fish. All groundfish diet data are from the AFSC, REEM, groundfish food habits database.

Eastern Bering Sea Shelf. Despite the zenzrzlly piscivorous diet of cod. arrowtooth flounder, Pacific
hatiout, Greenland rurbot and skates, forage fish are not principal components in the dizt by weight
(Table 1}, Sand fance are the most prevalent lorage fish in the dizt of cod {0.5%4) while capetin,
Csmeridae. Bathvlagidae, ¥vctophidas, and zulachon each represant 0.1% or less of the diet by weight
In the diet of arrowiooth flounder, capeiin and sulachon each represant 0.2% or the diet by weight, while

Osmeridas. Mvcionhidae, and sand lance zch consutuee 0.1% or f2s5. The diet of Pacific halibut
containg 2.2% sacd lance and 1.8% capeiin: Osmeridae and 2uia i”:an zach reprasenc 0,175 or less,
Mycropnidae reprassn: 0.2% of the die: of Graznland wrbot; Bathe vizgidae, Osmeridae, and sand lance
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Ba-.n} asdae and \,ap elin cach reprasand <IJ ’% by weight. Saad lznce arg the second most imporant

arev in the diet of rock sole, (4.3% by weight; Osmeridae are the only other forage fish presentin the
la

diet {<0.1%). Sand {ance are the only forage fish found in the diet of Alaska plaice, e:’)f“semi{lg 0.3% of
the dizt. Flathead sole consumes uag}&iii’% (1.3%), sand lanc2 (0.3%), Osmaridae (0.1%) and Myctophidae
(<0.1%),

Eastern Bering Sea Slope. Lang and Livingsion {(1996) studied the diats efgroundf'z;;h in the sastern
Bmﬁv Sea slope region. In this region, forage fish are refatively unimportant in the dies of Greenland
haiibu{, tflathead soie, arrowtooth ﬂoaadm‘, and cod {Table 2}. However, 12.6 % of the dizt of pollock on
the slcpe consisis of forage fishes. Greenland halibut consume Bathvlagidae (0.4%) and Myctophidas
(0.4%%) as the only forage tish in their diet. Flathead sole also consumed Bathylagidae (G.3%) and
~vetaphidae (0.1%%). Myctophidae {0.2%) 15 the only forage fish found in the diet of arrowtoath
flounder. Pollock consume Bathvlagidas (7.0%), Myvetophidas (3.3%4), Osmeridae (0.1%), and sand lance
(<. }%). Forage fish are negligible in the dist of cod; Bathylagidas represent <0.1% of the diet by

WElg ni.
.34 Significance of Forage Fish in the Diet of Gulf of Alaska Groundfish

Yang (1993) studiad the diets of groundfish in the Guif of Alaska shelf during summer, He found that
the main fish prev of grouadfish in the Guif of Alaska included wallzve pollock. Pacific herring. capeiin,
Pacific sand lance, sulachon, Aika mackersi, bathvlagids, and mveioonids (Table 3). Although waileye
poliock was the most imporant fish prey of arrowtooth floundar, m:if%c: hafibut, sablerish, Pacific cod,
and walleye pollock in the Guif of Alaska area, other forage fish species ccm;‘.&ﬂscd {-13% of the diet of
ﬂrouzzé%n {Table 3). Capelin was imporant foed of arrowiooth 'leunc:e.r and pollock, comprising $%
and {5 ¥ of the diet of arrowiooth floundsar and waileye poilock, respectively. The capelin consumed bx
these grounattsa were mainty located in the northeast and southwest of Kodiak [sland. Sulachon
comprisad 6% of the food of sablefish. Myciophnids were imporant forage fish for shortraker rackfish,
comprising 18% of the diet of shortraker rockfish. Pacific sand lance were found in the stomachs ef
arrowtooth flounder, Pacific halibut, sablenish. Pacific cod, and waiieve polloek, but its contribution o
the diz! was small {£| %). Bathylagids were only found in the diet of walleye poilock, thev contriduted
less than 1% of the diet of walleve poilock. Pacific sandfish was not found in the diet of the groundfish
in the Guif of Alaska area. :

In the Atlantic, sirong inieractions benwesn cod and capelin have heen recorded {Akenhead, et al. 1982),
Even though Pacific cod did not feed s0 heavilv on capelin in the Gulf of Alaska. capetin was one of the
important fish pray ofse-'eral groundfish species. The distributions and the abundanczs of the forage
rish in the Gulf of Alaska are not well known, However, a series of v2ars with poor foragz fish
recrutment, which decr2ases the availabilioy of small fish, may have zreater impact on piscivorous
groundiizhes.



ﬂfgh

The Significance of Forage Fish in the Dietof Aleutian Isiand Groundfish
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Yang (1996} studied the diews of groundfish in the '-«\!eurian {slands during summer. He found th
fish prev of groundfish in %‘e Aleutian [slands included Arka mackersl, wallave pailack, Pacific
capelin, myctophids. bathviagids, Pacific sand lance, and *u[ﬂc ot {Tan 3}, Although Arka mackers
and walieve pollock were important {ish prey. of arrowtcoth floundar, Pacific halibut. and Pacitic s..Qd
sther forage fish species comarised from (-37% of the diet of groundfisn. Most of the Atka mackerzl
consumed by the groundfish were located near Aru, Agatty, Amcehirka, Tanaga, Atka. and Unalaska
{slands. Myciophids were an imporant forage fish. Large amounts of myctophids werz found ia the
diets of Greenland turbot, walleye poliock, Pacific veean perch, and short raker rockiisn (Tabie 4). They
were also found in arrowtooth tlounder, Pacific cod, rougheve rockfish, Atka mackerz!, and northern
rockfish. Most myctophids consumed by the groundfish were located near Kiska, Adak. Seguam. and
Yuaaska Islands. It is notable that nine cut of eleven groundfish species shown in Tadle 4 consumed
mvctophids as food. [f the abundance of the myctophids declines dramatically, i« could impact the
growth of groundfish in the Aleutian [slands area which depend on myctophids for a main food resource.
Bathylagids were found in the diets of Greenland turbot and waileve pollock. Capelin were found in the
dier of Pacific halibut and walleye pollock collected in the Akutan Island area, but thev contributed only
3% and less than 1% of the diets of Pacific halibur and walleys pollock, respectively. Pacific sand lance
were food of arrowtcoth flounder, Pacific halibut, Pacific cod, and walleve pollock, but they contributed
lzss than | % 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 Alewtian [slands
araa.
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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 signinicant portion of the diet of walleve pollock in the 2astern
Bering Sea Shelf region (Livingston [991a). Euphausiids represent as much as 70% of the diet in the
winter and spring and are generally more important to farger poliock than smaller ones. Eupnau;:gd; are
also the primary prev of small (<33 cm) Grzznland turbot in the zastern Bering Sea shzifl but are of little
importance to larger fish (Livingston and deRevnier 1996), Small (< 35 ¢m) arrowtocts founder also
consume 2uphausiids as a large (50% by weight) portion of their diet; euphausiids are of {ittle importance
10 the larger ones (Livingsion and deRevaier 1996), Eupnausiids were not found as 2 significant
czmponent 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.
Eughausitds represent 26% of the overall diet by weight of walleye poilock but are mare impormant
seasonaily {30% by weight in winter) and are more important 1o smaller {<30 ¢m ) fish (Lang and
Livingston 1996). Euphausiids also piay a small role (<{% by weight) in the diets of Pacific cod, flathead
sole. and arrowtooth flounder {Lang and Livingston [996).

Eurhausiids are an important toed item of many groundiish species in the Guif of «1.1:3-\.. and Aleunan
[slands arzas. Yang (993} showed that the diets of p§&§‘§§€€}n {e d'ng gro unahsh in the Guif of Alaska
such a3 dusky rockfish. Pacific ocean perch. and northern rockish had large sercen 3g 5 {more than
53%%) of zuphausiids. Euphausiids alse comprised 39% of the diet of walleve poliock in the Guif of

Alaska, [nthe Aleutian islands. sughausiids also comoprised 43, 33, 51, and 30% ot the ;:omm:h contents
of walleve oallock, Atka mackerel, Pacitic oczan perch, and northarn rockiish, respectively, Euphausiids
werz 2150 2 constituznt of the dizts of arrowiooth Hounder {39%), rougheve rockitsh {279 shonsping
thornyaead {1%%), and shortrakar rocklish (136) wn the Aleutian islaads {Yany 1966),

l "
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zastarn Se2ring Sea shaif rzgion. Paoing cod (Livingson

flathead sols (Pecunski 1991) consume unidenniied stichazids 23
Greenland turoot consume a combination of unidentiried stic
maculzing) as 2 small porion (<19%) of their digt

-

Stichaeids represent 2 small portion (1% bv weight) of the dizt of Pacific zod. arrowiseth riounder, and
G c2nland wrbot in the 2astern Bering Sea slope ragion (Lang and Livingston 19%6). Yang (1993}

udied the diets of the groundfish in the Gulf of Alaska area during summer. 2 found that stichaeids
comprised about {% of the stomach content weight of arrowtooth floundse, Pacific cod. and walleye
poliock, respectively. Pacific halibut, sablefish, and Pacific ocean perch also consumed stichaetds, bus
their contribution to the diets was smalil (<1%). Yang ([$%6) aiso studied the dist of the groundfish in
the Aleutian [slands area. He found that stichazids comprised 2% of the stomach contents weight of
arrowtooth flounder. Stichaeids comprised <1% of the diets of Pacific cod, waileve pollock, and Atka
mackerel.

Gonostomatids. Gonostomatids were not found as a significant portion of the diets of eastern Bering
Sea shelf or stope groundfish (Livingston and deRavnier, 1996). Gonostomatids are probably nat
important prev of the groundfish in the Gulf of Alaska area sinca thev were not found in a recent stedy of
groundfish diets in that area (Yang [993). Genostomastids were found in walleve poliock stomachs in

the Aleutian [siands area; however, they contributed less than 1% of the total stomach contents weight
{(Yang 1996},

Pholids. Pholids (saddleback gunnel} were found in the Pacific zod stomacghs in the Alezuan [slands

rza: thetr 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 slope groundfisk, Pholids are probably not
imporiant prey of the groundfish in the Gulf of Alaska area since thev wers not found in 2 recent swudy of
ground{izh diets in that area {Yang 1993).

~

1.3.7  Significance of Forage fish ¢ Seabirds
Some seabird pogulations in the Bering Sea/Aleutian (slands and Guif of Alaska regions declined during
part or ail of the period since 1973, The principal coloav of the Red-leggad Kimiwake has daclined by
Vo during the past 20 vears (Hatch et al. [9%3). {Latin names of birds ara given in Tabdle 3A.) Other
soecies such as Black-legged Kintiwakes, murres, Pigeon Guillemots, and Marbled Murreiets have
deciined to a lesser extant (Climo 1993, Dragon and Sundseth 1993, Match et al. 1993, Klosiewski and
Laing 1994, Kuietz 1996, Oakley and Kuletz 1996). Most of the population declines have been
concentrated on islands of the scutheastern Bering Sea and in the northern Guif of Alaska (Francis et al.
1996, Figure 6.11). Declines in the GOA appear 0 have pracaded the Exron Valde: oil spill (Klosiewski
and Laing 1994, Piawt and Anderson 1996). [n other areas of Alaska whers popufations have been
monitored, aumbers have fluctuated, but there have been no long-term mulitispecies irends (reviewed ia
rancis et al. 1996).

rcrage 1sh are the principal dist of more than two thirds of Alaskan seabirds (Tatie 343 The only

seabird species that do not depend on fish during the bresding season ars very smail ones such as auklers

Aethic spp.. Table 3A). The four seabirds that commonly visit Alaskan waters during thair nonbreeding
also

ona epend on forage fish here (Table 38), Capelin and ;ansl:mc: are crucizl ¢ many bird
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tes: other forage fish include Myowoohids. herring. Pacific saury, and walleve collock {Tabies $4,
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3. Mlany seabirds can subsist
oniy rzise shzir nesthings on fora
Seabird population wrends throughout the Arctic and subarctic ars largely determined by forage fish

a:lami o (Birkhead and Fumess 1983). Lack of oray usm'!“ *'mi::s copulation declines through

ing faiiure rather than adult morality. Although seabirds zan 3dapt 0 gecasional vears of ;}00:

and reproduction. a long-1erm scarcity of forage fish ieaa; 0 population declines. Reproductve
success 1 Alaskan seabirds is strongly linked o the availaoiliey of agpropriate fish, Breeding failurz as 2
result of forage fish scarciry nas been documented in Alaska for Black-legged Kiniwakes, Glaucous-
winged Gulls. Pigeen Guillemots, and murres (Kulez 1983, Baird 1990, Murphy et al. 1984, Murphy et
al, 1687, Springer 1991). Similar observations have been made for 32abirds in British Columbia
{(Vermeer eral. 1979, Vermeer 1980} and the north Atlancie (Harris and Hislop 1978, Brown and
Nertleship 1984, Barrer et al, 1987, Monaghan et al. 1989, Vader et ai. 1990). Breeding failure can
resuit when adults lack sufficient energy reserves to complete a nest, lay eggs, or compiate incubation, or
when they cannot fezd the nestiings adequarely.
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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 handled by seabirds.
Schools must be available near the bresding colony, within 20 km or {ess {or inshore fe2dars such as
terns, guillemots, and cormorants, but up w 60 km or farther for kittiwakes and murres (Schaeider and
Hunt 1984). Seabirds such as kittiwakes and temns can take pray onlv when they are concentrated at the
surfacez: these species are affected mere frequently by food shoriags than are diving seabirds such as
murr2s, murrelets, putfing, and cormorants (Fueness and Ainley [984, Unley et al. 1994).

Although Alaskan seabirds consume several species of fish, only one ar two forage species are available
near most colonies. If an important fish steck is depleted locally, birds may have no aiternative that ¢an
suppart successiul breeding. Regional variations in dominant forage tish include sandlanca along most
of the Aleutians and the coast and northem islands of the Bering Sea (Springer [391, Springer et al.
1998): zapelin and walleve pollock on most of the Alaska Peninsula (Springer 1991, Hatch and Saager
1992): and poliock on St. Marthew [sland and the Pridilof Istands (Hunt et al. 19314, 5. Springer et al.
1933).

The pezfzrred forage spe ecies in 2ach area usually is 2ssenual for suenessiul seabird reproduction. Black-
fegged Kimiwakes bred successtuily in the northern Bering Sea whan sandiance were available, but notin
vears when they had to rely on cods (Springer et al. 1987). Afier capelin declined in the Gulif of Alaska
ta the late 1970's. Black-legged Kiniwakes switched 10 poilock and sandlance, but (his diet did not
prevent dreading fatlure (Baird 1990, Plan and Anderson 1996). Capeiin have increased again near some
COA colonies since [994, and Kimiwake brezding success has moroued there recently (0.3, irons, pers.
comm.). Productivity on St Marthew and the Pribilofs increased with poliock in the diet {Springer eral.

1936).

Theories have anributed reductions in the forage [ish of seabirds to both commercial (isheries and
climziic sycles. However, recent siudies have concluded that both faciors probably ar2 significant
{Franzis *‘*t ai. 1996}, Climate has be=n recognizad as the dominant fagtor in Huetuations of pelagic fish
stocks {Woosier 1993). Climate in the Culfof Alaska and Bering Sea undargoes ovelss of varving
lengins (Rover 1993), which influences the numbers and districution of forage fish and hznce avian
srodusiivies (Piatt and Anderson [996. Fraacis 2t al. 19983, The sam= has been found in zastzen Canada
and norhern Sreitain (Carscaddan 1984, Baitev 1839
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forage fish can despen and profong their catural popuiaiion oy ! 3 (D,Lff}‘
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ST er nations with direcred forage-iish fisheries. s2 v&rai siocks have "crashed”

arion of climatic and fishery pressures, which has led to local papuiation deci nes in
' grigs 00 anchoveta (Engraulis ringens) in Peru (Schaerfer 1970, D
d {931, Anker-Nilssen and Barres [$91), and piichard (Sardinops

wiord and Shelton 1978). ia nomhwestern Russia, whers several forage
retic cod 53 orgogadus saiday were overiished, sandlance are siill
the birds appear 1o compete for them more intensely than before (Krasnov eral

1.3.3  Significance of Forage Fish to Marine Mammals

[n gzneral small forzge rish such as capelin, herring, sandlance and eulachon, have begn recognized as
important prey items for a variety of marine mammal species. Among these are northern fur seal, Steller
sea lion, haroor seal, spotted seal and beacded seal as well as humpback whale and fin whaie. Northemn
fur seals, Stzller sea lions, and harbor seals have been declining in abundance for a number of years
{Table 6) and soms theories atribute these dechings to the lack of avaiiability of prey species.

Larg 5 due to the variable nature of the food habits data on different predarors with respect to sampling
me'?} . timing and focation, and lack of survey data on non-commercial prey species, the relative
mponance of forage species can appear uncertain. However, taken in aggregate, the available data
gest that forage (ish species are important o marine mammals when and whers they are avaliablc
e 6 shows the relative rank of forage fish species in the diews of Pribilof fur seals, Sreller sea hons,
and harbor seals in the Gulf of Alaska. Capelin are 2n imporiant component of the diet of all thrﬂc or
these species. [n additon, of those species forming the forage fish category, Bathvlagids and saadlance
contribute (o the dizt of the fur seal, with eulachon as another important component of the harbor seal
diet (Table 73, A summary o7 capelin and other forage fish use by selected marine mammal species in

Alaska follows {daa for ptanepeds from Alaska Fisheries Science Center)

su
Ta

~ 10

L’J

\Grthern fur seal. Examination of 5,330 stomachs coilectad from seals taken 2¢sex in 1960, 1962 1o
862, 1988, 1973 and 1972 indicated that ¢agelin was the third most prevaient pfav itern., behind walleye
poilock and Pacific herring. Available miormanion on fur seaf feeding habic pz;ar 1892 to 1930's) to the

pelagic collactions 2ls0 describe capelin and bathvlagid smelt as primary prey in seal spewings and
stamachs, Pacidie herving 2nd capelin were absent from stomachs collecizd in the 19805 and 19907,

; fish in the samples was thought to be relfated to fluctuations in the abundance and
3\'2i.azi§it“-‘ of these [ish. environmental changes in the Bering Sea or exclusion by the existance of lacge

slatons of walleve pellock,

9
‘-3

Steller sea lion. Few opporunities exist w collect food habits data for Steller sea lions in offshore
waters of the Seriag Sea. Swmach samples collected by ADF&G in 1931, and 1933 w© {936 did not
indicate the presence of forage fish species, but rather contained predominantiy walleve pollock and

vallaw?in sole. Howaver, capelin comorised about 50% of tha stomach contents identified from samples
coliecizd in the Gulf of Alaska during summer 19735 w0 1978 (n=37).

Harbor seal, Analvies Gf‘m bcr seal stomach contents from collections made by ADF&G during 1973

10 1973 in the Guit of AI aska indicared the presence ol several forags fish species, inciuding capelin,
suizzhon, Pacific herring an d P cific sand lance. {n particular, capelin, sulachon and Pacific herring
ranked 3rd, Ath and :" spectively out of |3 species compared using the [ndex of Relative Impartance
(RN merhod, Szasen § d a differencas were pronounced; capelin were most commen in collections
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mad'a.-; island area, but wers absent in samples {rom the south side of the Alaska Peninsula
v, eulachon comprizad 95% of the contents volume for collections in the Copper River Delra,
0% in i..x. er Cook Inlet, and +.6% 2 ‘

Spotted seal. Collections of spotted sezl stomachs {n=14) during March - June 1976 10 1978 inthe
southeastern Bering Sea mcizs~ ed that capelin was the predominant grey iem. Similar cellecuens {rom
the northern Bering Sea {n=12) in 1976 t0 1973 contained predominanty Arctic cod. capelin and saffron
cod, In March - June 1972 and {973 spotted seal coliections from the Guif of Anadyr contained
pradominanty Arcric cod. sut pollock and sand lancz wers present as well.

Bearded seal. Pelagic collections of bearded seals near St. Maghew [sland in the Bering Sea in spring
1981t indicated a very high occurrence of capelia in the diet, 32%, based on 16.940 individual capelin
remains recovered, The authors suggest that the high occurrence was relared to the presence of dense
schools of capelin that rise in the water column and move toward shore 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 prev if sampling were (0 occur elsewhere, at different
times,

Humpback whale. The major prev species of humpback whale arz small schooling fishes and large
zooplankton, mainiy euphasiids (Nemato 1957, 1959, 1970, Krieger and Wing 1984, 1936). Important
prey species in southeastern Alaska are capelin, herring, walleve poliock and krilt (Brvant et al. 1981
Krieger and Wing 1984, 1986; Dolphin 1987). Shifts in disteibution of humpback whales in southeaster
Alaska have also been documented in apparent response o changes in prey abundancs (Bryvant ezl
(983, 1981, von Ziegesar and Matkin 1936, Baker et al, 1983).

Fin Whale. Fin whales are sezsonally associated with coastal and continental s’rf:lfha?aisats and food
resoucces. [n the North Pacific (Kawamura 1982} fin whales competz with commercial {isherias for
common preyv species such as herring, northern anchovy, walleve pollock, capetin. sandlance and
lanterniish, Data compiied ovear the past 23 vears suggest that these whales fesd in Eastern North Paciiic
waters {e.g. Shelikof Strait and the Gulf of Alaska).

1.3.9  Commercial Forage Fish Harvest

Forags fish form oniv 2 small part of the bycateh of commercial groundfish {isherizs. Forage fish are
raken incidental to the Alaska groundfish trawl fisheries in amounts of less than one percent of 2ay
directad {ishery (L. Fritz, per. comm), Annual osmertd bveatch (principally capelin caught by the
vellowrin sole fishery) by all groundfish fisheries in the Bering Sea and Aleutian {slands ranged berwesn
+3-800 me in 1992-93 {Fritz {998). Annual bycaich torals by BSAl ground{ish fisheries of a mda variery
of other fish, including bathvlagids, myctophids, sandfish, sandlance, eelpouts, snipe e2ls, grezniings,
lumpsuckers, pricklebacks, and snailfishes have amountad to about {000 mt for both 1994 and {593
(Fritz 1996}, While it 15 not known what percentage these valuss are of their actual biomasses in the
BSAl region, this amount of byeatch pfsaabi» fas lintle affect on the reproducibility of #ach species nor
does it represent significant competition with other apex predators {marine mammalis, birds and othere
fish).

Bzcause a specific reporting catzzory exists for smelts, some caich data are avaiiable for this speciss
group. Data from the GOA (Tables 3-11) indicate that smelts are taken a3 by ;.f:b p*r: ‘orainately in the
soom seilock. pelagic solinck and rockiTsh rawl! fisheries. Inthe 85 {1 T i 3% the byearch of
smeits occurs mainiy ia the vellowfin sale fishery and w a lesser 2xi2nt in the ;mei.“grc 3o£luck nshan.
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fiese Zaca incicate thar hoth midwater ang bomom srawl fisheries capturs incidental amounts of forage

Alihough thers s liie comme **?ﬂ: {ishin species, documentaiion exisis r'a small and
“Qarzcﬁ. commaersial tishery apelin 2 aarf}f ag the 1960's (ADF&G, 99;) ?‘ largest harvest of
szpelin was taken in (934 {~89 mr sorted) and in 1993, 31 mzof capelin were harvested in Nunavachuk
Bay. Data reveal thaino rnor», than three vessels per vear paricipated ina c%oelm {isherv. Data from
1992 anc 1994 indicate that less than | mt of capetin was commercially harvestad by one boat. The
fimited annual harvestof aaeixz"z in the North Pacific is due to sporadic market conditions, processing
limitations, and fluctuation of availabie capelin biomass. However, dectining Atlantic stocks have the
potantial to change the market interest for capelin.

{1,
e’

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

1.3.1¢ Subsistence Harvestof Forage Fish

The Alaska Department of Fish and Game (ADF&C) Subsistence Division conducts household surveys
to determing sudsistencs use of forage fish species. Dara from these survevs {Table 18} show that smeit
ara reporiad harvasted (n 2 large number of coastal Alaska communities, including communanities in the
southeast, seuthcentral, :ouziwwesr west and arctic regions. Reported smeit harvests range from a faw
pounds to several thousand pounds per communicy, depending on the place and vear. [n the southeast,
southesntral and southwest ragion, sulachon are the smelt most commonly taken. Rainbow smeit,
capeiin and "unknown” smelt are also regoned harvested in communities in the arctic, wast, southwest,
and southesntral rezions. The ADF&G daabase contains no records of subsisience harvests of other
forags fish categories; howevar, it is possible that in particular communities some subsistence harvests of
siher {orage (ish species may occur (B. Woife, ADF&Q Subsistence Div. per. comm.).

10 NEPA REQUIRENMENTS: ENVIRONMENTAL IMPACTS OF THE ALTERNATIVES

An envirenmental assessment (EA) is reguired by the Nadonal Environmental Policy Act of 1969
{(NEPA) to determine whether the action considered will result in significant impact on the human
eavironment. The savironmental analysis in the £A provides the basis {oc this determination and must
anabvze the intensity or severity of the impact of an action and the significance of an action with resgect
to sociery as a whole. the arfectad region and (nterests, and the locafity. {f the action is determined not
be signtficant based on an analysis of relevant considerations, the EA and resuiting Ginding ot no
significant impact {FONS[) would be the final environmental documents required by NEPA. An
gnvironmental impact study (EIS) must be prepared for major Federal actions significanty affecting the
human eavirgnment

Ana £A must inciude 2 brief discussion of the need for the proposal, the alternatives considered, the
snviconmental impacts of the proposed action and the alternatives. and a list of éccurve'u preparers. The
pursose and altzmatives were distussed in Sections 1.1 and 1.2, 2nd the Hst of preparars is in Section 7.
This section contains the discussion o? the znvironmenial impacts of the alternatives mduding impacis
on thrzatened and endangerad species and marine mammals,
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2l Environmental Impaces of the Alternatives

neraily a%{xé:w- with fishery management agiions are effzcts resultic
om (1} harvest of fish stocks which may resultin e:ﬁauz,es in food avatladiiy o predaisrs changss i
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the population structure of targst fish 5{{3:!\‘5. md changes in community structure; (2) changes inthe
vsical and biological structure of the benthic eavironment as a rasulc of fishing practices, .z, effects
gear use and fish processing discards; and {3) emanglemententrapment of non-carget organisms in
active or inactive fishing gear. A summary of the effects of the 1996 zroundfish total aliowable cach
amounts on the bxoiomca{ environment and assoctated impacts on marine mammals, s2abirds, and other
threatened or endangered species are discussed in the final environmental assessment for the [996
groundfish total allowable catch specifications (NMFS 1966a).

Alternative |, the status quo, could affect predator/prey relationships if a refatively unrestricted directed
fishery were allowed tc develop on the forage fish species included in this analysis (Osmeridae,
Bathviagidae, Myctophidae, Ammodytidae, Trichodontidae, Phelidas, Stichaeidae, Gonostomatidae, and
the Ocder Euphausiacea). Currently these forage fish species are not harvestad 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 pessidly unlimited amounts in the case of those "non-specified”
species. As noted from the discussions above on the significance of forage fish species to the diets of
seabirds and marine mammais, as weil as ciher commercuaily important groundfish species, the
uarestricted harvest of forage fish could have 2 negative tmpact an these higher trophic level animals (ses
Section [ above for detatls).

Alernative 2, under any one of the options wouid restrict the potenzial harvest of forage fish species. The
extent 10 which thar might occur and the circumstances would depend on the option chosen., However,
this Alternative would prevent uncontrolied harvest of forage fish and betwter ensure that the food
resourcas of predators would not be unduly diminished as a result of fishing activities.

2.2 [mpacts to ESA-listed Endangered or Threatened Species

Listzd and candidate species that may be preseat in the GOA and BSAl are discussed in decail in the
EARIR Tnitial Regulatory Flexibilicy Analysis conducted on the annual totai atlowabie catch
specifications. The following species are currently listed under the ESA and could be present in the -
BSAl and GOA management areas. As meationed above, some of these species could be negadively
affecizd by the status quo option of Alternative | and the potential for removal of important forage fish
prev under this aliernative, Alternative 2 would 2asure that the unresiricted harvest of forage fish prey,
as defined in this analvsis, would not occur, This action would Senefit these marine mammals and
seabirds listed below that fzed on forage fish species {see Section | abave for deuils),

Endangered Species

Bowhead whale Baicena mysticetus
Northern right whale Baiaena glacialis

Set whale . &..rewoofem borealis
Blue whale Balaenoptera rusculus
Fin whalz Balazrnoptera phyvsalus
Humpback whale Megnptera novaeangiine
Sperm whals Puseter macrocepheius
Snake River sockevs salmon Orncorhynchus nerka
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Short-tailed albatross Diomedea albatrus
Steiler sea lion {eastern stock) _ Eumeropias jubatus

Threatened Species

" Steller sea lion (western stock) Eumetopias fubatus
Snake River spring/summer/fall
chinook salmon Oncorhynchus Ishawyischa :
Spectacled eider - Somateria fischeri ~. . i
Steller's cider N Polystictastelleri .. 300

.,
T

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 (Balaenoprera acutorostrata), killer whale (Orcinus oreg), Dall's
porpoise (Phocoenoides daili), harbor porpoise (Phocoena phocoena), Pacific white-sided dolphin
(Lagencriomchus cbliguidens), and the beaked whales (e.g., Berardius bairdif and Mesopiodon spp.)] as
well as pinnipeds {northern fur seals (Callorhinus wrsinus), 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 eccur, 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 BSAT are listed in Table 3A.
Alternartive 2 would restrict the removal of forage fish that are important prey resources for marine birds.
Alternauve | could potentially negatively impact marine birds by allowing the unrestricted harvest of
these prey species (see details in Sectien 1.3.7).

2.5 Coastal Zone Management Act

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

maximum extent practicable, with the Alaska Coastat Management Program within the meaning of
Section 30(c)(1) of the Coastal Zone Management Act of 1972 and its implementing reguiations.

19



2.6 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
Environmentai Policy Act or its implementing reguiations.

f\\\ Q;fé?\ ?/fw-——‘ t

Assis \ dmm;suator for Fisheries, NOAA Da
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ERY REGULATORY DMPACT REVIEW: ECONOMIC AND SOCIOECONOMIC IMPACTS

OF THE ALTERNATIVES

The recul {“men :'or alf regulatory actions specified in E.0. 128848 are summarized in th2 following

In deciding whether and how 12 recular agencies should assess all costs and beretits of
available reguiatory alternacives, including the alternatve of not reguiating, Costs and
benefits shall be understood 1o include beth quantifiable measurss {to the fullest extent
that these can be usefully estumated) and qualitative measures of costs and benefits that
are difficelt to quantify, but nevertheless essential to considar. Further, in choosing
among alernative ragulatory approaches. agencies should select those approaches that
maximize net beagfits (including potential economic, ....aironmem pa’slic health and
safary, and other advantages, Jiswibutive impacts; and 2quisy), uniess a statute requires

angther rezilatory aporoach.

-
T
[y
2

[ Have an annual effect on the ecasﬁmy of 100 mullion or more or adversely affectina

»«

environment, pudiic hr.’filﬁu or safery, or Stace, lacal, or trival governments or
CO%’Z'%MGI'SIEHSZ

2. Create a secious (nconsisienay or otherwise intarfare with an action aken oc planned by
another agencsy
3. Magzrialiv alie budgeiary impact of entitlements, grants, user fees, o7 loan prograims

.h
or the righcs;‘- do bho:ﬁ;ﬁm of recipients therzofl or

Fow

Rase novel legal or polwy issues arising out of legal maadates, the President’s priorities,
or the orincipies set forth in this Execctive Qrder,

A regulatory program is “economically significant” if it is fikelv (o result in the eTects described above.
ne RIR is desianed to provide information 10 detzrmine whether the proposed regulation is likely w0 be

P

"zeonomically significant.”

A bried discussion of petzatial costs and benelits of this action 3 provided lor purposes of assessing the
aiternatives considerad. The wial burden (¢ the Alaska fishing indusiry resulting from resicicting harvest

of forags fish likely would be minimal.

The onlyv known dirzuted fishery and commercial sale of any of the species of fish in the forage fish
Tategony was for zagehing From 1934 through 1994, a maximum of theee vessels per w2ar harvested

fi2 tominercizl harvast of capelin has aoourred dirzety arfter or during the

xecutive Order 12866 requires that the Office of Management and Budgsat review proposed regulatory
rograms that ars consideced to be “significant”. A “"significant ragulatory action” is one that is likaly to:

matzrial way the economy, 2 sector of the economy, productivity, competition, jobs. the
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herring season and is dependent on the buyers’ availabibicy to market capelin producis. During this
period. 3 minimum of 1 meoof capelin was narvestad in (9% andz maxzmum of 1,327 mowere landed
(439 mi sorted) in 1984, Roe pearing famales are sorted from :ne 2atire landing.

The capelin fishery is experimental and effors to develop 2 com c' [ intgrest in this fishery are slow.
This is iargely due 10 the industry’'s present market interest which is focused on herring ree and saimon at
the time when the capelin fishery s most viable. [fa capelin fis 1 e {;zzid be successiully developed the
price of capelin roe could be comparable to herring roe prices. The capeiin biomass, however, would
most likely remain sporadic.

The ex-vesset price for capelin was & dollars per pound for roe bearing famales caught in 1993 and 1594,
and 20 cents per pound for capelin processed as bait or used as meal to feed zoo animals. The maximum
cost 1o 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 o be less than 3 percent of the gross annual
receipts of the catcher vessels. None of the alternatives considared is expected to result in a "significant
regulatory action” as defined in E.O. 12866.

-

31 Reporting Costs

Additienal reporting costs or burden woulid entail the reporting and recordkeeping for those species that
were formerly included in the "nonspecified species” category for which no recards were previously
necessary. Nonspecified species are defined under the FMP as any specizs not listed under prohibited,
targated, or the "other” species category. Processors and caicher vesseis would underake some
additional recordkeeping costs under any of;he options for Altamative 2. :

32 Administrative, Enforcement and Information Costs

NMFS would not require additional stalf personnel o administer, monitor, and enforce Aliernative 2
Howsever, additional staff time and rescurces would be required

4.0 ECONOMIC IMPACTS ON SMALL ENTITIES

The objective of the Regulatory Flexibility Act is w require consideration of the capacity of those
affected by reguiations to bear the direct and indirect costs of regufation, [fan action will have a
significant impact on a substantial number of small entities an initial Regulatory Flexibility Anaivsis
(IRFA) must be prepared to identify the nesd for the action, alizmatives, potential costs and benefits of
the aciion, the distribution of these impacts, and a determination of net benafits.

NMFS has defined all fish-harvesting or hatchery businesses that are independentiy owned and operated,
not dominant in their field of operation, with annual receipts not in exgess of $3.000.000 as small
businesses. [n addition, seafood processors with 300 emplovess or fzwer, wholesale industry members
with 100 emplovees or fewer, not-for-profit enterprises, and government jurisdictions with a population
of 30,000 or less arz considersd smal] entitizs. A "substantial numbee” of small eatities would generally
be 20% of the wotal universe of small entities affected by the rzqulation. A regulation would have a
“significant tmpact” on these small entities if it reduced annual gross revenuss by more than 3 percent.
increasad total costs of production by more than 3 percent, or rasuited in compliance cosis for small
satitizs hat are at least 10 percent higher than compliance ¢osis 25 2 peroant of sales {or farge entities,

I
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[f an azzion is determined 1o aifect a substantlal aumber of smzil antities, the analvsis must incluc

12 number of smail 2ntitizs and otal nemaer of andities

fth
particular affected sector, and toual numb::f

S analysis of econpmiz impact on smail entities. incfuding direct and indirsct compliancs
costs, burden,of ou.:}i::.“ ng paperwork or recordkezping 18 anrements arfect on the

competitive position of smaii entities, effect on the small antiny’s cashriow and liquidity,
and ab:ility of smail entizies w0 remain in the market.

NMFS has detzrmined that none of the altematives would have a significant impact on 2 substantial
numver of small entities, therefore, an Initial Regulatory Flexibility Analvsis was not prepared. Allof
the proposed options under Alternative 2 would affect 2 substantial number of small enuties because the
proposed management measures would appiy 0 all vessels fishing for or processing groundf{ish in the
BSAlor 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 vessals fishing for groundfizh rarely, if ever, incidentaily harvest forage fish in
quantities that would excead the 2-percent MRB proposed under option 2. While vessai operators would
be required 10 monitor catch and discards of forage fish as part of their normal recordlezoing and
reporiing requirements, these compliance costs would not reduce annual 2ross revenues by more rhan 5
percent, increass total costs of production by more than 3 percent, or resclted in compiiance COsts
small entities that are at least 10 percent higher than compliance costs as a percent of sales for larcc
antitizs.

The proposed action would affect fishermen who wish (o 7arget forage fish. Severa! vessel operators
have expressed interest in pursuing the capelin fishery and claim o have the capacity o handle 300 to
600 tons of capelin (7 sefect fish had bezn available in such quantities. No other commerzial harvest has
been reported on other forags fish species. Documented capeiin harvests in the Togiak district from
1934-94 indicate that six vessals harvested a total of 1,493 mi. These six vessels do not representa
substantial numpoer of small encities as this term is definad by NMFS,

3.0 SUNMDIARY AND CONCLUSIONS

The proposed action would create a new forage fish category in the FMPs and restrict the harvest of this
zroup. The purpose of this action is 1o protect species that have fittle sconomic importancs commercially
but are 25sential components in the scosysiem as prey species for marine mammals, seabirds and other
commercially imporiant groundfish species. Alternative 2 s not expected to change fishing activitigs in 2
manner ihat would affect the amount of groundfish harvested, For the purpose of this analysis forage
fist arz detined a3 Osmeridae (which incfude capetin and sulachon}, Myctophidae, Bathvlagidae,
Ammedyvtidae, Trichodontidas, Pholidae, Stichacidae, Gonostomatidae, and the Order Evphausiacea.
rorage Nsh species have bean shown 10 be important components of the diets of sexbirds. marine
mammals and commercialiv imporiant groundfish species. As a resuit, and in view of the declining
poputations of some of the predator species, resteicting the potental harvest of these forages fishes would
likely have positive indirect 27fects on pradator species. Under Aleernative I, Option | 2ntails the setting
of an ABC, TAC and OFL amount ror the forage fish category. This may be difficuit givan the lack of
information on the abundance of the forage fish species and the limited catzh history, Gc ion 2 would
25tablish the forage rish zategony as a2 dyveatch only calegory with the harvest limited 0 | oercent of the
harvest of those spezies for which a dirzetad fishery occurs. Option 2 would aflow incidzntal harvest

i3
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managament strategy is opically resaryv ! 3
24 groundfish, Cotion § could resuit in uanzeessary discards and cause an unn2eessary burdan

establishing, while minimizing any unnecessary discards and aveiding the problems assoctated with
establishing an ABC, TAC and OFL amount, Option 4 would prevent a directed commerciai fishery from
developiag on any forage fish species; whiie avoiding the problems associated with Option | or 3.
Option 4 would also zlleviate the potential {or any "topping-ofi” activities thar may be associated with a
byeaich only status, as outlined under Option 2.

Optica 2 would accomplish the ebjentive of preventing a directad fisiery on forage rish from
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Tuble 1. The diet of selected eastern Bering Sea shelf geoundtish species, Forage Gish i the diet appear in itnlics, numbers in parentheses

.w’

represent persent by weight ontribution 1o the dict, N/A indicates no other forage fishoin the dier,

Hanl

[Fitock

Cail

Arrowiseth {lounder

Pacific hindibut

Greenlund hdibat

!

Eephausids {44.9)

Pollock {49.1)

Pollock {07 .4)

Pollock (33.0)

Paltack (74.8)

3

Pollock {17.0)

Offa} (13.1)

Mise, fish (15.3)

Flathsh {9.0)

Squid {111}

3

Copepods {114}

Brachyuran crab (10.3)

Flerrisg {5.4)

Brachyurn erabs
(7.8)

Misc. fish {62}

Shramg (8.0

Mise, hish {7.6)

Offul (3.4)

Misc. fish (7.6}

Offal (4.1)

Amphipods (LD

Flatsh {21

Amphipads (1.8)

Anomuran crabs {4.8)

Flathsh {1.2Y

Mysids {3.2)

Anamtrin crabis {3013

Sauid (1.4}

Cad (4.3)

Cod {(0L9)

Mise, Dsh {2.8)

Shrimp {2.5)

Evephansiids (1.3)

Offal (4.1)

Hlereing (0.77)

Ol

Pelychacte worms {1.0)

Fhatish {1.0%

Seondd lnee (2.2

Myctophicdue (0.2)

Crapelin (0.7)

Koo fanee {0.8)

Scorpacnidae (0.3)

Capelin (1.8)

Shrimp (0.2)

10

Soned lence (1.5)

Ciastropods (0.5)

Capelin {0.2)

Herring (1.1}

Cyclopteridae {00,2)

Other
foriyge
fish

Chsmeriiliae {<0.1)
Betivlug idoe (<0.1)
Sycrophivhw (0.1
Epdochions (<001}

Capefin(0.1)
Ovaeridae (<0.1)
Hhylugichore (<01
Alvetophidoe (<0.1)
Eufycken (5011

Eutachon (0.2)
Osmeridoe (0.1)
Ayetophivdoe {<001Y
Soonped laniew (<0 1)

Osmeridae (0.1
Enfachon {(<0.1)

Bethylagido: (013
Osmeridue (<0.1)

Senrad hance (<01}

34




Tabte 1, Continved.

Raule | Yellowlin sufc Hock zole Adaska pliice Flathead sole Skales

1 Echivroid worms (22.4) Pofychacte worns (4.9} | Polychacic worms {55.5) Echinederms (28.3) Pollock (56.7)

2 Bivalves (18.5) Sed laee (14.3) Bivalves (11.1) Polleck (25.6) Mise, fish {9.9)

! Polyehacte worms (15.1) | Echiuroid worms (11.4) Eebinrotd wonms (10,7} Shrimg {12.5) Brachyuri crabis

(8.8}

o Awphipods {7.0) Awmphipods {7.2) Stpmculid werms (¥1L7) Misc. Tish (5.8) Flathish {67}

5 Lohinoderms (j.?) livalves (5.1} Amphipods (4.6) Euphausiids {4.5) Shrimp (5.5)

fi Anonran cradis (3.7) Sipunculid worms {$.0) Priapulid worms {2.8) Hial (3., Qfal (5.2}

7 Euphausiids (3.2) Echinodermis (2.8) Exhinodenns (2.0) Mysids {3.5) Avoman crabs (11)
i Shrymp L1 Shemnp {2.0) Unidenteiied costacen (0.6) ] Orvalves (3.1 Ampipsds (1.3}

0 Chastrapods (2.6) Misc. fish {1.6) Sevrted fenice (1.5) Anomuran crals (2.5) Serned leenice (L7)

I Hrachyuean crabs (2.4) Prispulid worms (1.5) Brachyuran crabs (0.2) Heachyuran crab (2.3) Cod {04}

(xher | Soad lance (1.6} Osmeridae {<0.1) N/A Copredin (1.7) Crpelin (D.1)
?‘flr:tgi: Radhplagidar (<0.1) Senct e {0.3) Sandfish (0.1)

fink Capedin (1} Ohxmerichne (6.1} Ayciophiche (<41 1)

Myctophidae (<0.1)

Ry

W




Fable 2. The diet of selected castern Dering Sea slope promdiish species, Forage sh in the dict appear i italics, aumbers o parentheses
represent pereent by weight contribution to the dict, NJA indicates no other forape Tish in the diet.

Ianic | Greenland Halibut Flnthead sule Arrowiooth Nounder Polluck Cud

1 Poliock {58.3) Fchimoderny {49.6) Frollock (55.4) Euplansiids (26.4) Pollock {(51.4)

? Seuid (18,5) Oi=i{23.7) Mise. fish {15.9) Shrimp {16.4) O 9.0

1 (I (119} Scorpacnidac (10,1} Squid {11.3) Poltock (15,8} Mise. lish (0.1)

! Mize, fish {5.0) Shrimp {(4.2) Hereing (11.1) Squid {8.3) Shrimp {8.6}

5 £ yclopteridae (2.7} Mise. fisls {4.0) Shrimp (4.6) Mise. fish (7.0) Beachyuran coab {6.2)
6 Flatfish ((1L.8) Pollock (2.9) Ol (0.7} Sehvlosrickee (7.9) Flathish (4.0)

7 Heriing (0.6) Polychacte worms {1.6) Echinader (3.3) Ayctophidae {5.5) Herring (3.5}

b Haadliylegridae (0.4 Brachyuran crab {(1.4) Mischunident (0.1) OiRI{37 Squict (1.9)

49 Alvctopehudue (041) Squid {04} Luphausiids (1.2) Copepadds {2.2) Cod (1.0}

] Anomuran grab (0.1) Mysid (U.4) Myctaphitee {1.2) Herring (2.5) Polychaete worms {1.9)
“Other HiA Alyceophicke (0.3) Nia Osmreridoe {0.1) Bathdupiclie (<0.1)
;é:;:;;c Beetlydagidee (0,13 Send lance {(<0.1)

g




zpl2 3. DPergent by weight oz‘:re '.T"‘.;."..-OF" 20t pr2v Or pray group consumed ov the groundiish in the Guif
of Alaska. "-" m2ans (233 in: % PLX. poliock; HER, nerring: CAP, capeiinm SAN, Paciiic
sand lance: EUL. euhchon: .-\TI\ Atka mackerel; BAT. bath}'iag?*' MY C. mvetophid: TAN.

.

Tanner cran: PAN, pandaiids: CEP. cephnatopods: FSD.fisherny discard; EUP. 2uphausiids;
CAL. calanoid; ATFE. arrowiooth ﬂounder PH, Pacific halibut; SAB, sablefish: COD. Pacific
cod; SST shorsping thomyvhead: ROU, rougheve rockiish: SRR shortraker rockfish: DUS,
dusky rockilsh: POP. Paciric ocsan perch: NOR, northern rockiish:

Predator
Prey ATFE PH 5A3 CoD PLXK SST RCU SRR DuUs POP NOR
LN 6o 37 2z 7 2 i C 0] o 0 Q
=Z7 B ) 2 - - 0 J ¢ 0 0 0
Ci? 8 1 - 2 i3 i 0 8, G Q Q
SAN - i - - - 0 d G 0 e 0
oL 1 - = - 0 0 C 0 ¥ 0 0
ATX 1 0 G 0 0 0 0 0 0 ) 0
3AT 0 0 ¢ 0 - ¢ Q ] 0 0 0
Mz G 0 - Q0 0 0 3 i3 G 1 0
TA Q 5 12 a L Z 1 ] - -
AN 4 - g ] ) 54 5% 5 M 2 0
ZZ? 2 3 3 10 3 i 2z 32 2 1 -
T30 1 7 28 13 -0 0 0 0 & C 0
573 3 Q 7 1 13 0 2 0 3 37 =1
zaL Q 0 9 ) 1 0 2 0 2 2 3




Table 4. Percent by weignt of the importaal prav or prev groun consumad by the groundfish in the
Aleutian {siznds. "-" means less than [%. ATK, Atke mackeral, PLE, pollock; HER, herring:
CAP, capelin: MYC, myvctophid; BAT, bathylagid; SAN, Pacific sand lance; EUL. eufachon:
TAN, Tanner crab; COT, Comid: CYC, cyveloprerid; SHR, shrimg: CEP, cephalopods; EUP,
suphausiids; CAL, calanoid; ATF, arrowtooth flounder: PH, Pacific halibut COD), Pacific cod:
GT. Greeniand turbot; SST shortspine thormyhead, ROU. rougheve rockiish: SRR, shortraker
rockfish; POP. Pacific ocean perch; NOR, northern rock{ish;
redatoy
prey  AIF FH  COD GT PLK SST ROU SRR ATK POP NOR
ATH 44 i2 27 G o] 0 o] i 8] 0 0
PLX 13 19 17 1 o g g 0 2 0 0
HER - 2 1 0 J 0 ¢ 0 g Q g
CA? 0 z 0 0 - 4 ] a 0 8] 0
MYe 7 ¢ 3 23 37 G 4 13 : 34 1
IAT G Q - 13 0 g 0 g 0 g
JAM - - - 0 - ) C g Y g ¢
EUL Q0 0 a o - 0 Q g g 0 |
TAM 0 7 2 a - 0 it 2 - Q g
oot 3 L 7 G - 3% g L - g G
cve - - - Q - i ¢35 g 3 0 il
3Hz 2 - 10 0 4 23 €3 32 - a 3
CI? 3 29 12 50 2 - it 3 3 2 1
52 3 - - 0 43 1 2 H 33 31 3¢
CAL - C - 0 3 G 0 J iy 7 17

5N
[
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Population®
Species BS/AT GOA  Diet™
Northern Fulmar (Fulmarus giacialis) 1,300,000 £00,000 OMFZL
Fork-tatled Storm-Patrel (Ocecnodroma jurcota 4300000 1,200,000 Q.Z.C
feach's Storm-Petrel (Oceanodromea leucorrnoa) 4,300,000 1,300,000 QZ
Double-crested Cormorant {Phalacrocorar auritisy 9,000 3.000 F.l
Pelagic Cormorant (Phaiccrocorax pelagicus} 80,000 70,000 S.CPHF
Red-Taced Cormorant {Phalacrocorax urile) 50,000 40,000 C,S.HFEI
Brandt's Cormorant {(Phalacrocerax penicillatus) 0 (00 ?
Pomarine Jaeger (Stercorarius pomarinus) Common Cammon C.5
Parasitic Jaeger (Stercoraring parasiticus) Common - Common cSs
Long-tailed Jaeger {Srercorarius longicaudus) Common Common C.S
Bonapare's Gult (Larus philadelphia) Rare Common ?
Mew Gull (Larus canus)’ 700 40,000 C.Si
Herring Gull (Larus argzniatus ) 30 500 CSHFID
Glaucous-winged Guli (Larus glaucescans) 130,000 300,000 CEHFILD
Glaucous Gull (Larus hyperooreus) 30,000 2,000 C.SHILD
Black-legged Kiniwake (Rissa rridaciyvia) 800,600 1,000,000 CS.PMZ
Red-legged Kirtiwake (Rissa brevirosiris) 150,000 0 MCSEZ
Sabine's Gull (Xema sabini) Commen Common ?
Arctic Tern (Sterna peredisaza)’ 7.000 20,000 CSZF
Aleutian Tern (Sterng alewica) 9,000 25,000 C.S.ZF
Common Murre (Uriz acige) 3.000.000 2,000,000 CS.PHF
Thick-bitled Murre (Lrig fomvia) 3.000.000 200,000 C.S.P.Q.ZMEL
Pigzon Guiliemot (Cepphucs columba) 150,000 100,000 S.C.EHI
Marbled Murrelet (Brachvromphus marmioratus) Uncommon Common CSPFZ!
Rintlitz's Murrelet (Brechyramphus drevirosiris) Uncommon Uncommon SCHPFZI
Ancient Murrelet (Svathliboramphus antiguus) 200,000 620,006 Z.F L8R
Cassin’s Auklet (Pnchoramphus atzuticus) 230,000 730,060 FAS NN
Least Auklet (dethia pusilla) 9,000,000 30 Z1
Parakeet Auklet (Cvelorrnunchus psintacula) 300.000 150.000 FSPZI
Whishered Auklet {42thia pygmaza) 30,000 0 PR
Crasted Auklet (dethia crisiciella) 3,006,000 30.000 Z.l
Rhincceros Auklet {Cerorninca monocerats) 50 260,000 C.S.HAF
Tufted Puffin (Fratercula cirrhata) 2.500.000 [.300.000 C5PF.QZLI
Horad Puflin (Fratercuia corniculaa) 300.000 [.300.000 CS.PFQZI
Tetal 36,000,000 12,000.00


http:C.S.P.F.Q.ZJ
http:C.S,H,F.LD
http:12.000.00

‘EF’

Population’

Species BS/AL GOA Diet*

Short-tatied Albatross (Diomedza clbairus) Rars Rare ?

Black-footed Albatross (Diomedeo nigripes) Common Common MEQLD
avsan Albatross (Diomedea immutabdilis) Common Common MQLF

Sooty Shearwater (Puffinus griszus) Common  Abundant MACSQFZ

Shart-taiied Shearwater (Puffinus tenuirostris) Abundan: Common MAZ CSF

Ivary Gult { Pagophila eburnea} Uncommon 0 ?

" Source of population data for colonial szabirds that brezd ia coasual coicmcs modilied rom ULS, Fish and Wildlite Servics 1594,
Tatimates are minima, cipecially o stormesetrais, auklas, and puth

 Numerieal estimates are not 3vabiable Tor species that do not breed in coastal colonizs, Approximate numbers: 2bundant > 10% comman
= 19840% uncommon = 100 Y sare < 100,

} Abbreviations of diet companzams: M, Mycrophids 8, waileve pollock: C. ¢apelin: S, sandlance; H. herming: A, Pacific saurv: F. other
dsh Q, squid: Z. zooplankion: { other tavertebrates: O dewritus: 70 mo indormation for Alaska Dict compenents are listed in approvuman
aréer of imporance. Howsever, diets deoend on avatiaiiiity ang usually are dominaied 99 one or 2 fow iters {3ee text),

' Sources of diet datar Alaley 2nd Sanger 1979, Baird and Gould 1986, Bedard 1969, Dellaags and Sanger 1936, P4 Gould (pers.
comm.), Gould et 3l (in pressy Haeh 1984, 1995, Hateh and Sanger 1992, Huno et 2l 19812 5. < frons e al. 1938, Kaletz (993, Murphs
sval, 1984, 1987, Ows 1984, Ogi and Tsujua 1973, Parten and Pauen 1982, Sanger 1934, 19874 b, Schineider and Hunt 1984, Springer o
2l 1986, 1987, 1996, Veormerr 0 2k 1987, Vermeer and Wesitheim 1984, Wehie 1982

£ .

Species breads both coasiallv and infand: populaiien esiimaie 15 only for coasial colonivs,

-
1.
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Pribiiof fur seai’ Year [

Stefler s2a Livn® i

Hurdor seal’

1950 451,000 |

1935 341,000

1940

(30,013

1963

1970 230,433

1973 273.261

103,976

1976

6919

1977 235,200 5617
1978 247,160 4,839
1979 253,952 3.836
1980 203,323

1981 179,444

1932 203,381
1983 [65.94

1984 175.274

1935 182,238

67.617

1986 167,636

127

.t

1987 171,422

" 1988 ~02.500

FOE

1539 171,330

i
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f
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(¥
ko d

1990 201310

14
|

[
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Sumer of pups oo 20 56 Pad island: from York 20d Kozlo (1937) 208 NAFS lunpubiished 2aiel.
{ndex counts of adults and juveniles oa rookeries and haglouts from the Xenal Peninseln o Kiska Bhaad: from
202 £1960) and Merrick crsb (1987, 1991

Slezn zowals of seals hauled put on Tugidak iilaod during the il med
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Ranking

Pribitof fur seal’

Sieiler sea fion’

Harbor seaf

St

Squids (33.3

Pollock {38.5)

Pollock (21,43

2 Capelin (30.5) Herring {20.6) QOctopus (18.3)
3 Polock (23.1) Capelin {7.4) Evlachon (11.6)

Atka macker2i (3.3)

Saimon (3.1)

Capelin (10.4)

Herring (2.9}

Squid (4.2)

Herring {6.4)

Bathvlagidae (2.9)

Sculpins (1.3)

Salmon (3.4

Salmon{1.1)

Pacific cod (0.9}

Shrimps (3.3}

Flatfishes (0.6)

Rockfishes {0.3)

Pacific cod (3.2}

Sablefish (0.2}

Flatfishes {0.3)

Flarfishes (2.6)

Sand lance {0.2)

Octopus {<0.1}

Squids (1.6)

Rarkings based on modified volume, aumbers in garentheses e modifted volumes: from Perar and Sieg (19913,

Rankings based oa compindtion rank index. numbers i parzntheses ars gurtent of (012l sample volume: from Pligher
$1531

Rankings based un mocinad index ol reixtive Imporancs, aumpeys it sareatheses arv sereent 9 10t2) sample voluma

Srom Pruzher {19300
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able 3.--Estimatzd Osmeric (smel) caish {mo oy

.
gear oype aad i3k

~in ihe Gulf of Ataska, {990

Fisthery Gear } Smeits fnu)
Arrowtooth TWL ] 0.1
Bonom Pollock Hal -
WL 215
Cod HAL 0.2
POT 39
TWwL 6.3
Deepwarer Flasfish TWL -
Other TWL .
Pelagic Pollock TWL 273
Rockfish HAl 0.2
TWL 66.9
Sablefish HAL 0.3
TWL 0.0
Shallow fiatfish TWL 0.0
Gulf of Alaska Tortal 127.2
TWL- raw!
HAL- hookeand-line
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il S T gl ud - T fa [ v o . ;o s e r R ot . .
tabiz 9. Zsumazd Osmenid {smely casch (mi) oy gear vpe and fsherny 0 the Guli of Alaska, (991,

bii

Fishery ! Genr | Seeirs {mr)
Atrowiooth TWL i ]
Bottom Pollock TWL 3.9

Cod HAL ’ .
POT ]

TWL Eé.é
Deepwatar Fiatfish TWL .
Other TWL .
Pelagic Pollock TWL £33
Rockfish HAL .

TWL 125.6

Sablefisn HAL 2.1
TWL .

Shallow flatfish TWL 0.4
6

Gulf of Alaska Total 165.2

TWL- trawl — o
HAL- hook-and-lina . S e
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. e al i ige b FaaliS T U Y nTels]
I fishery in the Gulr of Alaska, 1990

Fisiery Gear Smgies {n)
Arrowiooth HAL -
TWL 0.1
Borom Pollock HaL .
TWL 1338
Cod HAL 1094
POT 15.2
TWL 3.6
Deepwater Flatfish TWL .
Other TWL .
Pelagic Pollock TWL 71.9
Rockfish HAL 29
TWL 164.7
Sablerish HaL 2.2
Shatlow flatfizh HAL .
TWL 2.9
Gulfof Alaska Towml f 330.7

T L. trawl
HAL- hook-and-fine
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Tabiz 1. Sstimared Osmarid [smelt) catch (mo) By €247 Cvpe 204 1is]
P08 L. oelimaed USmana {imail) cada l_;‘.;.} OV E2a7 TVDe and 118t

rv (o he Culiof Alaska, 1993,

Fishery Genr Smelis {71)
Arrowinoth HAL -
TWL 24
Bontom Pollock TWL 1109
Ced HAL 14.2
POT 2401
TWL 13.5
Deepwater Flatfish TWL -
Other TWL
Pelagic Pollock TWL 132
Rockfish HaL 3.0
TWL i08.7
Sablefish HAL 6.1
- TWL g.1
Shallow flatfish TWL 7.5
Gulf of Alaska Total 308.6

TWL- trawl
HAL- hook-and-line

30




Bla 17 Tgumacas Osmenid (el czich {mi1Y by gaar ovpe ang fshe~ in the 3493’19 Sawfdiacsan {glands, (990
apla 7 SSUMIAET USmEING {3““‘..» Wikt LGEV DY BRAT ,:;.. SO0 AT AN AN LRTIRE TSR IBeS0s, F

BSAI Total

Fishery Gear Snaelts (my)
ArTownisoih TWL
Atka mackerz! TWL
Bonom Poliock TWL 03
Cod HAL .
POT .
TWL 0.0
Other Fiatfish TWL
Peiagic Pollock TWL 0.9
Rockfish HAL -
TWL 0.4
Rock sole TWL .
Sablefish HAL .
TWL 0.1
Creenland urbot HAL .
TWEL 0.1
Yellowfin sole TWEL 3.0
31.3

TWL- rawl
HAL- hook-and-has

3
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Tabie 13 Tanmated Qsmerid {sm2i) caiech (M) by gear ovpe znd fishary ia the Bering S2arAlsutian Islands, 1991

Fisiery { Gear Smetts (mi)
Arrowtooth } AL -
! TWL 6.2
Atka mackerei I TWL .
Bowom Pollock ] TWL 28
Cod HAL ' .
POT .
TWL 0.4
Other Flatrfish TWL _
Pelagic Potlack TWL 37.2
Rockfish HAL : .
TWL 0.1
Rogk sole TWL 1.5
Sablefish HaL .
TWEL .
Yellownin sole TWL 2259
BSAI Total : 29101

TWL- rawd
HAL- hoak-and-line

iy
fnd



1%,

e e e
taple 14, Estimated Osmerid (smealn)y

itk Breine Seadalzuzian {sland;, 1992

Bonom: Pollock

3.8

Fishery Gear l Snrelts (me}
ATTOWIoOth Wi i .
Atks mackere! Twl } 01

Cod

Other Fiatfish

Pelagic Pollock

"Rockfish

Rock sole

Sablefish

Greenland twuroot

Yellowiin sole

133.0

Gulfof Alaska Total

i81.5

TWL~rawi
HAL- hook-and-line

(W

(W




!w“p

Fishery Gear Smelts {mi)
Arrowiooin HAL
TWL
Arka mackers! TWL
Bortom Pollock TWL 0.6
Cod HAL 0.1
POT .
TWL G0
Pelagic Pollock TWL, 9.3
Rockfish HaAL
TWEL .
Rock sole TWL 0.3
Sabiefish HAL
TWL
Greenland turbot HAL
TWL
Yellowfin sole TWL [17.3
BSAI Total 1288

TWL- rrawl
HAL: nook-and-line




SUBSISTEMCE HARVEST OF FORAGE FISH UY COMMUNITY AND YEAR

Soutee; ADEG Division ol Subsiilence, Conyounity Probde Datihiase, Syiteodor 19006

Estivngstend Yoot for
tue Corvonumily

Convaer- Mean s Penenl;
shon per (M
Percent of Households Padicipating Facior Housebalkl Numbers  Pounds Caphia
Cornmunily Y Hesoace Twing Harveshng Using  Giving  Receiving units conviaci  awgiblv xlolnum xiolihs  porcap
ARCTHD
Pharrow 47 jCapulin lgrunion 8.0 tndivdituat 0.2 0.8% o 762 ) 2y
Hinsow wijjéj Capetin fotunton} liselivithual 0.2 0.07 J40 G4 0.0?
SOUTHEAST . |
Y¥akuial 84 o apelin fganion) 2.0 2200 340 100 160 Pounds H 18.36 3322 Ja23 .12
SOUTHWEST
Wenllnk Cily 93 [Capehn {grmion] 1.0 ool D 1.0 1.0 0.23 147 iG] n.on
Sand Poang B2 |Capelin {grunion) 1.0 vol LD 0.0 1.0 Gallons 6 0,58 20 115 019
WESTERY )
Tanunik “B6 | Capelin {grunion) 394 JaAl e a 48.5] 5 Gal feld 25 15833 405 3y o
SOUTHOEUTIEAL
Cluise DG {Entachion {hooligan, candlefishi) 5.9 5.4 5.9 5.9 0.0 Gallans 3.2 0.54 L 28 0.3
Chennga Day B4 {Evischon {hoctigan, candiefisli 6,2 6.3 125 0.0 t2.5f Gallons 1,25 063 3 10 0.14
Chickalpon _82 1Eulachon {hooligan, candiefisly 5.6 5.6 Individisal 0.25 1.04 129 31 .44
Chislnehing 87 [Eulachon {hocligan, candielish} 36 16 L6 0.0 3.6[ Individual 0.25 1.4 165 41 1,57
Cooper Landing 90 [EZulachon (hooligan, candlefish) 2T 3.7 4.9 1.2 1.2| Gallons 1.25 4,45 5 i .00
Cordnva 88 [Eulachan (hooligan, candiefislij 16,1 1500 21,7 10.2] 8.5 Gallons 325 2.47 581 1889 0.78
Cordova 91 |Euiachon {hooligan, candielish) 16.0 16.0] 228 1.9 0.9  Gallons 125 4.93 11850 3065 1.69
Conitva 02 |Eutachon {hooligan, candiefish) 00 96 195 2R 12.2|__Gallans 3,25 1,50 302 124D 0.40
Lo 01 {Euskachon thodligan, candlehsh} 6.2 a0 4125 5.0 6.7i  Galluns .25 0.5) 155 50 0.7
Flrgre: 90 |Evlachen floolian, candlelishy 45 4.0 2.7 i 4.0: Gallons A28 0.10 3 H 0.07
Kesen 91 [Culachon {hooligan, camdlefish) 8.0 4.0 B4 3.0 4.9 Gallons .25 1,50 100 3303 0.5
[ 75:2: Eulachon ghooligan, candlelish) 2.1 2.7 5.4 5.4 2.1 Gallons 3.2% 0.57 A5 1220 AL
K rert 767 |futachion (hoaligan, candislish) 20 1.0 2.4 1O 20] Gokons 3.25 0.13 0 203 0.0%
Phiverventerk Mg?: Eutachon thoollgan, candiefish) 14 30 8t 6.1 6.1 5 Gat Dok HE 25 4,92 2 197 1.30
Eiuvee stk 90 |Euiachon thoaligan, candiefisly it 11,47 37t §t.4 L4 Gallons 125 §.45 i 64 3.21
etk 91 |Euiachon {hooligan, candlefish] 3.4 34 240 1.0 20.7 Gatons 1.25 6.16 71 251 1.57
Mok 92 [Eulachon thooligan, canlichish] .3 G.Y 344 g4 3t Gabons 3.25] 4,06 53 167 094
Famwalik 93 |Eulachon (hoaligan, candlehsh) 30 3.0{ 242 12,3 212 Galions 3.25 0.49 6 14 0.13
Porks Highwiry #5 iLutachon {hooligun, candlefish) an 3.4 10D 0.0 G.F} beudividunt .20 .25 131 i 0.0
Frod e b 84 Eulachon thooligan, candlelish) 6.3 6.3 250 4.2 22,90 Gallons 4L ED 1.2% 23 74 44
Pand Grabinas 90 Eulichon {hiooligan, candinfish) 4.3 43 413 8.7 3.1 Gallons J.25 .55 & 0 0, in
Po Grabanm "8t |Eulachon thooligan, candlefish) 6.1 1 834 204 490 Gallons .25 1.9 14 1 6.69
o Griham 92 {Eulachon hooligan, candighish) .1 2.1 BLY 16.7 G0.4]  Gollons 3.25 0.07 % ! a8.01
Seldovin 91 [Eulachon fhnopan, camdiubish) LY LS 153 3.0 154 Gallons 3.2% 0,300 it 30 .40
Setdovia 93 |Eulachon (hooiigan, candigish] [ [ N 33 6.2|  Gallons 125 0.50 7 71 u, 14
Valkeeing 85 |Eulachon (hooligan, candiefish] 2.9 2090 44 1.5 .o Individuat 0.25 .18 157 34 [
Torsi 87 |Eutachon (hooligan, candlefish) 1.4 15! 1.4 0.0 0.0F Yeetividual 0,25 1 AN &b i .04
A

55
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SUBSISTENCE HARVEST OF FORAGE FISH Y COMMUNITY AND YEAR

Sosresr, AP Diiviginn of Subsisteone, Conssiunity Proble Dinabise, Septemben 19665

Egthmaled Talil e
the Comoninily

Convaer- Mean ibs oot
slon pef Pur
Peorcent of Households Porticipating Faclor Housebold Mumbess Pounds Capilas
Comiakaity ¥r  Resowrct Teping Haregsting Using Giving  Recowing nnils convigci  avplihry  xlotnumt xiptihs parcap
_?_ynm:l«. 13 [Eulachon thooligan, candlefish) 25.0 G.J 22.5 6 Gnt Deki A0 8.71 26 746 286
WVihio g 42 {Ealachon (hooligan, cimdiolish) 2.0 2.0 4.0 2.0 2.00  Gallons 3.25 0.05 3217 1062 .20
\3}&55;’ 03 {FEvtachon hoolgan, candichish) 2.9 2.0 .9 2.9 2.9: {sllons 325 0.9) 359 1167 1131
whitiier 90 {Evlaschon (rooligan, candichish} 2.3 2.3 2.3 2.3 3.0  Oakons 3.25 Q.41 13 47 10
GSOUTHEASTY . .
g Nay 187 |Eatachon (hootigan, candiehshy 501 100 0.0 5.0 Pounds ] 0.12 3 3 n 04
lin Cove _#7 Evlachon {hooligan, candlelisl 231 233 1.7 .71 Pounds i 406 1 7 120
ilainns _B7 [Ealaction thooligan, candlefish} 1.7 26,3 0.1 12,5 Poonds i 7.86 A70F 47484 2.00
Vioneh 45 [Culadhon (hooligan, candielish) 4.2 4.2 4.5 ool s 1 .70 197 101 0.2%
Hytlee 87 |Extachan (hooligan, candlefish) jol 10 0.0 30| Pounds 1 2.42 85 g1 123
Wake L Culaeton thooligan, camndflefish} 2.9 11,7 2.8 108 Pounsds 1 942 1757 1757 2.74
Klwock 4 [Eulnchon {hooligan, condielish} 5.6 3.6 154 2.0 11 Pounds t .00 04D 1040 2.2
Whivack 1 a7 |Eutachon [heofigan, candiedishi] 1.0 139 0.0 1271 Pounds i . 0.54 120) 124 0,15
Kivkwam 7 {Evtachon {hooligan, candiafish) 5541 06 380 50.3] Pounds i 180,90 7304] 70| 5378
Pehcan _B7_|Eulachon (hoaligan, candiefish) 103 24,3 9.1 19.1] Pounds 1 12.62 1030 1019 4.3
Pelersbury U7 |Eufachan (hooligan, candiafish] )42 13 33 Paunds 1 0.09 99 40 .00
Stk 87 |Eulachon fhooligan, cardliefish) 2.4 7.4 4.4 0.9 Poungs 1 .46 1319 1321 816
2}&{31“;\:~fily !“!z_' Eulachsen ghmilgan, c;mdicﬁslt}_ 5 h 4.1 2.5 31 Pronarls H 383 104 134 0.
Loaokee Speogs B4 [Culachon thoofigan, tantiialish) 4.2 4.2 4.2 0.0 01 Pawds i (.62 24 3 Y
Whingel 87 [Eolaciion (hooligan, candlalish) 7.0 362 9.2 311 Pounds 1 VIAD 17711 41711 624
Ykl "84 |Evtschon (hooligan, candlefish} 20.0 2000 GADl 22.0 60| Pounds i 20.80 52137 5213 1.560
¥akulat 7 {€kachon {hogligon, candiefish) 4300 7.0 2386 002 Pouds i 74.22 12554l 12554 21.37
SOUTRWEST |
fihignik Uay 89 [Evtachon (haotigan, cantlelst 57 57 239 0.0 17.1] Galions 325 1.0, 16 51 047
vanal Bay 1% [Eulschon (hooBgan, candleRsih) 4721 425 1000 42.9 G040  Galons 2.5 24, 3 406 144 446
Keutink City 92 {Eulachon {hooligan, candlefish) 1.0 1.0 3.0 1.0 201 Gallons 3.25 0.5 36 1126 .22
Metoyvifie 04 JEutachon {hooligan, condlefish} 60 .0 8OO 90.0 150 35.0| teufividhea! .12 44,24 5512 1250 [EERILY
eryvilte 89 |Eulachon {hookigan, camdicfish) 55 & 5560 77.0] 407 40.7] Gallons 325 7,69 asel T rie w7
ARCTIC
Hiew 87 [Halubow Smutt indivddual 0.7 0.97 07 E 001
Hinrow "B [itaiabow Smell 2.0 individual .12 0,15 1450 170 0.0k
Wivaiing 97 {Hainbow Sinell 4.6 A8 G 1.6 1.6] lndividual 0.14 0.30 155 22 0.0,
?‘illiﬂﬁii! 93 |[fainbow Smell 12.9 129 339 1.4 25.8] Inelivkciual D14 047 304 L 6.12
Watnvetighl Mﬁg Rainixow Smel 4.0 Inglivigaal 0.2 19,54 20194 2423 4. 00
Wirlnwright 49 Hainbow Stelt 53,04 trubividupl (117 54 .54 54080 HA 1347
SOUTHWEST
Alekavangik U9 {Htainbow Smelt 212 14 508 200 47,41 Gaflons 6 14.92 104 627 4,40
Chinok Day |08 [[Tainbow Smeit 1y 29 114 6.0 8.6 Galloas 375 0.1 § L
“Hy




SUBSISTENCE HARVEST OF FORAGE FISH BY COMMUNITY AND YIEEAR

Sewce ATH O Division o Subsisleace, Commpsonidy Piofile Dodatiase, Seplember 1996

Estinatd 1ol bor
e Consunily

Corweor- Mean s Prenmuds
sion HIM (tyyp
Percent of Househutds Pasticipaling Factor Mowschold Nanbers  Pounds Capia
Cemnmunity Yt Hesowrce Trying Harvesting Using Giving Teceiving unils conviaci  avglbiine  xiolaon:  xiofibs  purcap
« . "Bt Mainhow Smelt V7oA 8.7] a4 17.4 30.4] Ietividuasd 0,13 .30 1527 198 .24
Clae’s Point |00 Hiainbow Smelt 6.4 e R T 5200 Gotons 8 G2.82 S T
ARTTIE
!jx:f}na‘; 494 {tinknown Sieit 2 3.5 4591 16.2 4051 Inddhltual {1.14 5.4 2% 3 o
Tt {inknown Smell 320 3120 44 i 9.0 12,08 (inlinns 31.75 3.80 819 072 Qﬁxi
“‘ifi_- Uinknown Sl 2.5 2.4 54 1.5 4.4 Hubividuat G411 §.13 78 1 n.o3
J}’iiﬂi{,(jié!éiﬁ!
i fgf;j"gmlt Ty B | Unkosgwn Sinelt 18.8 106 a75 325 37| Galiors iFE 157 i 25 0.4
Chenegas Hiy 5 Junknown Smefl R R 31.5 i2.5 $8.0] Inddividhent | 1.5 1,04 $0 67 it
lomitomvit 81 Hnknown Sl 50 5.0 7.0 RN %501 Gallons J.25 .47 1] ktiti! LT
e itonen R T 9.8 G| 24.4 146 195 Gallons 3.2% 1.00 242 706 .29
Cordow Y Haknawn Smell 4.7 87 21.2 7.7 5.4  Gallons 1.24 1.3t 40}, 130 0,44
Tardithak "B ko Sl 4.5 44 a1 4.5 4.5  Gallons 3.5 150 13 45 141
WIS TEIH
Frammik BB | nknown Gmel 219 212 oog 15.2 3540 5 Gal Dkl 25 .00) 23 sa7l TV Y
.M!(,H(,
Danow 87 ]S Individuat 0.87 4057 811 0.27
{harrenwe 09 15medl 2.0 Individuat 0,26 1825 247 .08
v Mission | i {Smell 6.7 6.2 6.7 6.7 0.0 Individual 0.14 4.60 1430 260 109
Dtring "4 {Smeit 6.2 35450 162 40,5/ Individuat 0,14 6.67 Zi 3 HE
Gitavin S 3.0 3.0 30 0.0 0.0| tndividual .14 47 124 ¥ N
Fivtt B | Semen Pouuds 1 4. 34 14 4 ons
ivalitis 92 [ Smell 40 an6h 16 16 tmividyal 0.14 0,30 155 23| 0oy
Kutzehuoe 6 [ Selt 17 V150 24.3 47 6.0} indbdduol 0.14 1000 1GB05 23064 0.8
Watrghue TU1 | St 312.0 32.00 440 9.0 17.0]  Golions 175 1,00 818l 1072 .84
Henddank 4 | Sl 2.9 Fi 510 1.5 3.4] tndividusl 0.4 0.1 I8 11 00l
Huinsul 15 1Smel 15.0 150 300 15 22,5 individual 0.05 2.09 3173 150 0.1
Fossart 6% {Hmelt 12.9 12.8 138 19.4] 25.8 Ingividual .04 a.47 304 47 EXE
Pord Loy 07 Jhel 6.1 60 116 34 o 0.t 0.06 265 37 031
i dm%mlf fi34 38 JETTITITH 16,0 19.0 33,3 190 1961 livichual 0.4 6.0 5005 712 iP5 i
Wsitretinhl o0 [ Emen 540 Individoal B.12 1964|7261 T 2373 aan
W nmetighi 8 1 Smen 53.0 Individual 0.17 54.54] _BA0)| 6400 1307
SOUTHEENTRAL
06 [Senell 5.8 5.9 5.5 5.9 60| Galons 3.2 0.94 & 20 035
B[ Sasen 0.0 10.0] 37,5 12.5 J7.54 Gallons 1.25 7.20 ii 35 041
: 05 {Smen 113 L YA 12.5 10.8] Tndividuat 2.5 2,94 10 7] Y
{hie: k.llmm T a7 Ismen 5.6 5.0 Inelividuab 0.25 1.04 124 R 044
5 l1|,IU(lnn.1 T ﬁr NIHAL 14 10O RN 0.4 A.6] Individuat 0.25 1.4 1G4 41 1457
o
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SUBSISTENGE HARVEST OF FORAGE FISH BY COMMUNITY AND YEAR

Sauere: ADEFG, Divigion ol Subsisience, Conmmumily Prolite Dalabase, September 1096

Estinaled Total tor
the Conmnunity

Conver-  Mean lbs I*'ounds
sion per e
Percenl of Houscholds Parlicipaling Faclor Household Numbers {Pounds Capita
Conturnmity Yi  ltesowca Trying Tarvesting Uslng  Giving Tleceiving units conviact — avgibhrv ™ xiolniem — xlolihs — purcap
Coopur Luntting | 90 [Smetl 3.1 4D 1.2 1.2[ Galtons 3.25 0.15 5 15 0.0t
Coitlovn 05 |Smel 10.9 17.0 29.1 12.6 15.5| Gallons 1.5 .67 894 3130 1.3
Cotdavy “Bo |Smelt 16.1 15.0 217 10.2 8.5 Gallons .25 2.17 501 1809 0.78
Cordova 91 1Smelt 16.0 16.0 240 1.9 13.9] Gallons J.25 5.40 1303 4234 1.92
Cordovit 92 |Smell 17.1 17.1] 36,6 22.0 24.4] Gatlons 1.25 2.59 624 2029 0.76
Coitdovi 93 {Smell 11.5 12,5 25.0 12.5 19.2| Gallons J.25 1.01 555 10673 0.61
Lonwer 82 [Smel 2.9 5.2 1.1 Incdividual 0.25 1.06 7649 1906 0.21
Vlopa a0 |Smen 40 a.n 9.7 3 4.0 Galions 3.25 0.10 J 1" 007
HKenai mljg_ Smell 2.6 6.7 2.6] Irulividual 0.25 1.74 12092 3220 TR
iKenai a1 [Smen 0.0 0.0 90 6.0 1.0| _Gations 3.25 1.50 1040 33 0o
[T 92 |Smell 2.1 2.7 5.4 5.4 27| Gailons 3.25 0.57 378 1270 o
K 03 |smeit 2.0 1.0 2.0 1.0 3.0] Pounds 1 0.13 291 2971 0.05
Fonwialiok a7 Smeh 3.0 3.0 9.1 G.1 6.1] 5 Gal Dkl 16.25 4.97 12 197 1.20}
Hanwalek 90 [Smel 11.4 11.4 J7.1 1.4 31.4] Goallons 3.25 1.46 10 60, 0.33
Monwealek gt |Smell 14 34 24.1 11.8 20.7] Gallons .25 6.16 70 23] 157
Hanwalek 92 |Sment 6,3 6.0} 244 94 313} Gallons 1.25 4.00) 51 167 0.
Manwalek 9] {Smell 1.0 3.0 24.2 12.1 21.2] Pounds 1 0.40 10 10 0.12
_r~_i'imlchik 02 |Smell 12.5 20.8 8.3 Individuat 0.25 7.29 6329 1502 2.43
!:illl}il__[_ighw.‘ly HS_ Smell 3.2 3.3 10.0 0.0 6.7] Individual 0.25) D.25| 1314 33 0.00
Poat Grahinm 1L I T I | 6.3 6.3 25.0 4.2 22.9] Ghallons 1.25 1.22 2 74 (144
ot Grabian o0 [Smel 4.3 13| 413 8.7 9.1 Gallons 3.25 0.55 9 30 0.1h
Porl Gralinm 01 | Smen 6.1 a1 83 204 19.0]  Gations 3.25 1.01 34 XK 0.6')
Port Grahan 92 [Smen 2.1 210" 625 167 60.4| _ Gallons 3.25 0.02 0 1 0.01
Seldovin 12 |Smeltl .9 14,7 4.4 Individual 0.25 2.86 1966 492 0.02
Seldovia 91 1Smelt 1.5 1.5 15.2 3.0 15.2] Gallons 1.25 0.30 11 35 0.10
Seldovia “03 [Smel 1.5 1.5 77 3.1 5.2]” Pounds 1 0.50 77 77 0101
latkeeing 05 {Smell 2.9 2.9 4.4 1.5 1.5] Individuat 0.25 010 157 J9 0.06
[alitlek 0n 1Smell 9.5 9.5 28.6 9.5 23.8] Gailons 1.5 1.00] B 28 0.20
Tatittek 09 {Smeh 4.5 4.5 9.1 4.5 451 Galions 3.5 1.5 13 15 0.41
Tonsing "B [Smen 1.4 1.4 1.4 0.0 0.0 Individual 0.25 a7 Gl 16 0.0%
Tyonek 63 |Smeit 25.0 6.0 22.5] G Gat lickt 0 9.7% 26 700 2.86
Vilder 92 |Simell 2.0 2.0 4.0 2.0 2.0 Gallons J.25 0.05) 327 106G? 0.2
Validez 93 |Smell 2.9 29 29 2.9 2.9 Gallons 1.25 0.9) 359 1167 031
Whillier 90 |Small 2.) 23] 23 2.1 0.0|” Galions 3.25 0.41 13 47 0,15
SOUTHEAST -
EGIT;TH:IL E Sineehl 5.0 10.0 0.0 5.0 Pounds 1 0,12 J 3 L)QJ
121in Cove B7 1S5mell 239 23.1 1.7 7.7 owunds 1 4.06 17 77 1.2
Mames I TR 24.7) 204 200 6. G} Pomds 1 10,17 17992 1152l 6o
Wy
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SUBSISTENCE HARVEST OF FORAGE FISIT 8Y COMMUNITY AND YEAR

Hource: ADFG, Division of Sabsistence, Communily Prolile Dalahiase, September 1996

Cslimaled Tolal lor
e Cominunily

Convuer-  Meoan s Pounds
sion per 1"
*ercenl of Households Parllcipating Faclor Household Numbeis Pounds Capila
Conmmity Yr Resouice Tiying Hoarvestung Using Civing  Receiving unils conviact  ovplblirv™  xfolwn xlolibs parcap
tines B [Simen 13.7] 26.2 8.1 12.9] Pounds 1 - 7.86 4702 A7017] 2.97]
Itoonah 05 [Smen 4.7 4.2 8.5 Pounids 1 0.70 197 160, 0.27
Iyt 07 [Smen 1.0 30 0.0 3.0] Pounds 1 2.42 05 94 1.21
I<nkts D7 [Smell 2.9 13.7 2.9 10.0{ Paunds 1 9.12 1757 1752 2.74
Klawock B4 {Smelt 5.5 5.0 2.8 Pounds 1 8.00 1048 1040 2.27
Klawock 07 |smen 1 120 0.0 12.7] Pounds 1 0.54 120 120 0.15
JCukwim B3 |Simien 405 42.4] 636G 12.1 24.2| Pounds 1 29.24 1194 1199 7.70
Klokwan 0t |Smen 554) 06G.3 38.6 503 Pounds 1 100.90 7104 7104 [RWL
alican 07 |Smekt 103f 243 9.1 19.1| " Pounds 1 12.62 1029 10349 4.74
e b BT | Smen 1.1 4.2 1.1 3.1 Pounds 1 0.09 9% 99 0.03
Siv 07 [Sren 24] 24 0.0 0.0 _Pounds i 046l 19l a2 616
Skigway 07 |Sinell 55 a1 2.5 3.1 Pounds 1 0.93 109 100 0.7
‘l_f”?'k“'-‘_ﬁ]ﬂugf_ ‘QL Smell 4.2 4.2 4.2 0.0 0.0 Pounds 1 0.61 20 30 0.12
Wrangell B7 |Sinch 1.7 16.2 9.2 J1.7] Pounds 1 17.49 17711 17711 6.24
Yakutat 04 |Sinelt Pounts 1 471.16 8536 8530 15.72
Yakulal a7 |Smelt 435 738 238 502 Pounds 1 74.22 12554] 12554 21.32
SOUTHWEST |
Chignik Day ;ﬁi Smelt 6.6 0.6 1.4 0.0 22,9 Galions 1.41 17 55 0.46
Chignik Lake 61 [smen 17.4 8.7 391 17.4 34.0] Individual 0.13 6.30 1522 190 1.27
Clivk's Poinl 09 | Smel 6.5 76.5]  94.1 70.6 52,09 Gallons 6 62.02 178 106D 19.07
Ditlinghain 84 [Smeit 22.2 21.6 ira 12.4 22.21 5 Gal Bkl 30 $1.90 275 0264 4.05
gugik 0 Smen 44.0 44.0 52.0 6.0 16.0[ Individual 0] 12.42 4014 522 5.306
Ehwik T07 {Smel 6.9 6.9 517 10.3 40.3] Gallons Gl 0.6 4 27 0.25
!'Ji'_‘ﬂiﬂ 92 {Smelt 10.0 10.0 40.0 10.0 400 Guallons o 6.00 12 12 1.54
Ivanol Bay 09 | Smelt 12.9 42.9| 1000 42.9) 100.0} Gaflons 21.36 46 149 4G5
King Salinon 03 | Sinelt 34.9 Individual 0.25 11.93 5022/ 1455 3.4
!(ntli:lk Cily ﬂ Smiell 1.0 1.0 3.0 1.0 2.0] Gallons 1.29 0.59 - 16 1026 0.22
Kodlink City 33 |Smell 1.0 0.0 1.9 1.0 1.9 0.23 142 463 .00
Kokhanok 92 |Smelt 11.90 1390 250 13.9 11.1] Gallons & 37.81 246 1474 B.50
ICotigan:k 07 FSmeh 7.1 7.1 4.1 10.0 JJ,:_] Gallons [ 2.57 21 123 0.6l
Levelock B0 [Simnell 51.9 5.9 77.0 40.1 70.4]  Gailons G 17.20 95 570 5.24
Levelock 92 |Smell 66.7 66.7 73] 61.3 41,3 Gallons 6 30.65 251 1508 11.65
Manckolak 85 [Simell 50.0 50.00 ~ 83.2 33.3 51.90 5 Gal Beki 3o 72.00 142 4253 11.00
Manokolak 94 [Smelt 60.4 585 887 35.5i 71.7]  Gallons G 29.1 374 2241 507
Haknek 82 |Sien 53.00 Individual 0.25 29.13 14324 3503 .35
Hiw Sluyahok 87 [Smert 7.5 5.0 60.0] 120 57.5 _Gailons 6 1.35 17 100 0.20
Ierryville B4 |Smen 80.0 80.0; 90.0 75.0 35.0] Individual 0.12 46.20 5612 1250 10.09
erryvill B9 |Smelt 55.6 55.6] 771.0 40.7 40.7| Gallons 37.69 359 1160 10.07
i
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SUBSISTEHCE HARVEST OF FORAGE FISH BY COMMUNITY AND YEAR

Newnnn ARH {3, Divisioes of Sibslvhenoe, Gommnsily DMoble Ditatuise, Seplmabay 1990

Estimatod Tolia by
tho Comnmnsily

Conwir-  Mean ibs Caenls
siony pos oy
Pereent ol Households Parlicipaling Facior Household Mumbers Pounds  Capita
Conununity ¥t Hoesowrco Trying Harvesting Using  Giving  Receiving unils conviact  avglbhrvy  xloinum  xlolibs na@%}f
titot Poing 87 Sl 70,6 G6A.7 146.5 47,1 21,5 leddividunt .25 28,40 2045 514 7.91
Herl 1 midan 7 [Sinatt 2.7 27 406 8.t 4590 Individual 025 0.4 50 13 0,13
Sand Paint 92 |Smen 1.0 1.0 0.0 Gaflons 5 0.58 20 110 b.1G
Senilt Haknek 03 [Smetl 85.7 Ingividus] 0.25 35,63 6984f 1746l 1268
Senath Naknzk “92 ISmel 60,0 57.1) 6290 314 37,3 _Gallons G 32.23 226] T 1354] 007
Tonink 94 Seoedl 06.0 06.0; 960/ 500 36D Gatlons [ 6059 1010 10506, 4.0
lgashik N1 Smeh G0 100 4} 60.0 40,0 G0 tndividuat 025 65,00 {300 R 32,5
WESTERH -
Alakami 0o |Smell 129 tndividual 0.2 23.06 10374 2074 AAd
WKttt 00 [Sowit 1] trdivitlol 0.2 30.36 Baon 1700 157
HCwr: Uitk R B 32 Az 109 30.0] Tadivkfual 0.07 1520] 240000 1717 RK
Oneinbhiisg ik 07 | St 750 indivliunl 0.2 ¥1.27 27161 7572 R
Sheidon oint 0o |Smelt 28,4 tdivichial 0.2 465 55 IEE X
Trnnink 86 | Smell 5 Gal okt 750 NG7.42 420/ iGNs 3260
, o
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