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To All Interested Government Agencies and Public Groups: 

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

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

LOCATION: 	 Exclusive Economic Zone (EEZ) off Alaska 

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

RESPONSIBLE 	 Steven Pennoyer 
OFFICIAL: 	 Administrator, Alaska Region 

National Marine Fisheries Service 
709 West 9th Street 
Juneau, AK 99802 
Telephone: 907-586-7221 

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

Sincerely, 

Acting NEPA Coordinator 

Enclosure 
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L\.ECCTfVE SL.:\L\l.\.RY 

::sn saeci~s . are J.b:..n1dlnr t!shes :hJ.: are 1Jre,:ed uocn rn::.r!ne marnrr.als. se2J'.rds and ot~,;:;:-
' . ' 

::vm;n~:-~:2.Jly lm~or::ant g;o:..!ndfis;-: Forage perform :J. cr:tica! role ::t :~e ::orr:pl:!x ecosysce:n 
(u;;c:ion$ ot' :he Bc~:.1g Se:r and ,.;,ieutian fs!2nds management are:i (BS.A.[) and the Gulf of .A.lssk3. (GO . ..\) 

Sigr.:fic~nr Gcctines in m:.1rine mamr::3f5 and se.:.Oirds ln the GO.»\ and the BS.-\I have r::.ised concerns that 
.:har-.ges in the rOrage r";sh biomass m:ty contribute to the further decl!ne of marine mammal, seabird and 
c0mrne:-:::i1lly lmpor:ar.t :lsh popuiarions. :.~embers of the fishing indus~ry have expressed concern chat 
t~e :ur:en: F:-v1P Stiuccure \vi th respecr to for:J.ge fish may ailo\v unrestrlcted commerciai harvest to occur 
on one or more of rhese species. 

For.purposes oithis analysis, forage fish species have been defined to include Osmeridae (wh'ich 
incl~des capeiin and eulachon), Mycrophidae, 3athylagidae, Ammodytidae, Trichodonridae, ?holidae, 
Stichaeidae, Gonosromatidae, and the Order Euphausiacea. These species have been grouped together 
'.Jecause they are considered to be primary food resources for other marine animals and •hey have the 
pocerrna! to be the targets ofa commercial fishery. These species are currernly managed under che BSA/ 
ana GOA FMPs under either the "other species" or "non-specified species" categorie5. 

7hls analysis e:<.ami:ies t\vo alrerna~ives: 

Alternritive l: Stritus quo. Catch of forage fish could be retained as ground fish under either the "ocher 
species'' category TAC or as a "nonspecifieci species". Under :his altema~ive a relatively unrestric:ed 
commercial fishery could develop for these species. Catch of those forage fish species in the "other 
species" c:m:gory are restrained by an overall TAC limit set for the whole category but any one oithe 
:-0r:tg:: ri:ih species could be h::.rvested in re!:irlve!y large and unconscrained amounts \vithir. the "other 
species'' TAC. The non·specified species would not be subject to any catch restrictions or reporting 
r;:q:.nr:r::en cs. 

Altern~tive 2: A forage fish species category would be established for both :he BSAl and GOA FMPs. 
Four options for manag'!ment of:he forag'! fish SiJecies category are presentt:d. 

Option 1: \IJnage the for:ige :!sh cJ.tegory as {or other groundtish species \Vith an .~.ac. -:-.-\C and 
over::shing limit. 

Ortion 2 [PREFERRED! : R.estric• the forage rish category :o a bycatch only fohecy. A directed fishery 
for tcr2ge rish would not be allowed but these species could be ha:-vested as bycatc~ in other directed 
r"ishe;ies...i. suggested :2 perc:!nt maximum fetlino.ble byc:itch amount could be established for the forage 
;;3h cac~gor;.· in aggregati:::. 

Option 3: \la:ioge the forage fish c~tegory JS prohi~ited species. Under this option :he incidental C:l.tch 

o( :h~se species \vauld nee be retain~d :ind :ir:y incid..enta.I c.:itch \VOtdd need to be re~ur<ied. (0 che sel \vi ch 
:i .~i.-::imum of injury, :is is curr~~riy done \vi th other prahibitcd 5oe:ies. 

Opcion ~(PREFERRED!: The sa);!, b::irr~:. ;:~de :ind J.ny ocher comme:-:i::i! cxchJng~. JS ....... ell as the 
;:;r0c::s5ir:g of foro.ge fish in a comm:::n:;lal prcc::ssing flci!ity. 1.vouid be prohibited, e:-,>:~~t that retained 
,:::~;:;, or" :!:.\h species not ing :h~ >-!RS may be process~d !ncv fishrne:!I :!::d so!d. Some 
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rCrage 	f!5h are hJ.r;es:ed ::1 s:.:bsis:~r:ce ac:i»';;:ies a:1d chts oµt\on ::.;:::snot iri~~:;d tc ~iJhlOi~ s.ubsisr~:-ice 
h.1r:est :lnd :racilcion~i tr::.dc and bJrter o( fcrage fish. 

Under .Alt:':;;iative 2. Op don l en::iils thi! se~ing of an .-1,BC lnd T . ..:.c arr.ou:;c for the ~~o;-::ge fish 
c::.~egory. This may be ciiff:c1..dc given che !ack o{ in;:Orrr.ation on:'.'::! ::.bur.dance of forJ.g= fish speci~s and 
th=e llmi:eC c::n:h hisrory. ;n aC:dition. an overr"';shlr.g ii:nir (OFL) \VOuld be esrablished based on 
historic'.l! catch, \Vh!c~, \vhen reac~ed, could yo~enri3.lly result in :he ctosu•-= of ocher urg!t species 
groups rhat incidentally harv·est r""vrage fishes. Option 2 \vouid esr.:!.6!ish the fOrage fish c::uegor:· as a. 
bycatch only category with the harvest limited to 2 percent of the har•est offr.ose species for which a 
directed fishery occurs. Option 2 would allow incidental harvest 2mounts of the forage f:sh category 
while preventing a directed fishery from occurring and would no: have the constraints of establishing an 
..\BC, TAC or OFL. Management under Option :J would treat the forage rish category as prohibited 
species to be discarded at sea \vlth a minimum of injury. This manJgemenc stnl[egy is typically reserved 
for economical!y important species other than federally managed groundfish. Option 3 could result in 
unnecessary discards and cause an unnecessary burden to catcher vessels that do nor sort ar sea and ro 
processors who mus: handle these prohibited species. Option 2 wou!d accomplish the objective of 
preventing the establishment of a directed fishery on forage fish, whik minimizing any unnecessary 
discards and avoiding the problems associated with establish:ng an ABC. TAC and OFL amount. Option 
4 would prevent a directed commercial fishery from developing on a.1y of the forage fish species; while 
avoiding the problems associated \Vith Option i or J. Option 4 \vou!d also alleviate ~hi! potential for J.ny 
"topping~off' activities :hat may be associated \virh a bycatch C"n!y status. a5 outlined under Option 2. 

8J.sed on historical inL~orm~rion, the total burd>!n t-o the .Alaska fis::ing industr:;.' resulting f'rom restricting 
a fishery on the forage fish species would be minimal because a tot1I of only 6 vessels have reported 
targeting any species in this proposed category from l 984-l 994. no annual commercial fis~ery has been 
established, and market availabilii:y for cape!in varies. 

~ 	 In June 1997, the North Pacific fishery Manage:nent Council (Coc:r.:ii) adopted Am<nd:nent 36 to the 
Fi5he..-:· ivfanagement Plan for the Groundrlsh fishery of the Bc:-ing Sc.:i and .-\!eutiJn !5lands .4.re:i :ind 
A:nendmem 39 co t~e Fishery l•lanagement Pian for Groundfi:;h or":he Gc:lf of Alasb (F".IPs) to 
escablish a separate species cat-:!gory for forage fish. [n adopting .-\m:!:ndrne:its 36/J9 the Council 
Jppraved ba:h options 2 .;nd 4 n.s m.:inageme~t measures In che regui.:i.~ions implement:ng . .l..mendments 
361)9' 



... 


3 


LO L'\TRODt:CTIO'.\" 

-l·n"" ,~~"ii<:"..:t-:-:., -~·C-.;,;.,.l·,. ,·,... .;..._,. :;,,,,r<!r,~;\',,. ;: .. "'inOm1··-Z·""'...,"' \r::;;: 7 )' /~ ~v"' )nQ cn1.'e<Of-:":...-., .. ,.\ off ..\ 11 ska ~re "'" =''-' _,,-..;.,;..;,1, .1;},1-, 1,.,'.) ·' •• ,.,.."-·'"''""..,I "'-""'-' I""' .. 11"' ~-L. \"", _,,, 1., I .- !"'""'•") • ,.. .. 

m::.r:J.g~;:: ~nd~r :;;e :=-ts:-,ery \lanagem~r.t Plan for :h~ Grocr.dfish F!sher:<!s the G<Ji:·<Jr° .J...laska lnd che 
~ishe:-y \'.3.~2.ge:".".!:':t Plan the Ground fish Fishery of the Beri:1g Se3. ana . .\lct.:.[i3.n Ls lands Are:i. Both 
r.-. \[ • • • ' " ' ? - r• • \I r .. (~ ·1) ' \\H -,O\\'~;-e ce'.·e'.c?e:: ::;e .... or:r: o.c:u: t-is;;;:;-:..·. J.n::i.g:eme::r l.Ju~c:t· .\...:unc1 !..:r:C:e~ tne: -~nu:i, ... ,;~ 
Ste.,·e:;s ::~s:iery C~:-1se:-'\'2.ti0n ar.d ~vfanageme!1.t .J...ct (\-1agnuson~Stevens .·\-=t). T:1e GO.-\ F:-..lP \'•aS 
approve~ by the s~c•era;y· ofCommerc!! and became e(f::!cttve :n 1978 and :he BS ...\i F:..-tP became 
effec:ive i:i 1982 . 

...:..;;::ions ~aken co 1me~.d f~fPs or implement other regularions governing rhe groundfish fisheries must 
meet th:! requirements of Feder.l! la\vS a::d regulations. In addition ro rhe fvlagnuson . ..\ct, the mo5t 
irnpcr.:inc of these lre the :'\acional Environmenral Policy Acr (NEPA), the Endangered Species Act 
(ES.:i..). the Marine Mammal Protecrion Act (MMPA). Execurive Order (E.O.) 12366, and the Reg•Jlarory 
Flexibility Act (Rf.-'.). NEPA, E.O. 12866 and the RFA require a descripcior. of the p!!rpose and need for 
the proposed action as well as a description of alternarive actions which may address rhe ;iroblem. This 
inform:ltion is included in Section I oithis document. Section 2 i:omains information on rhe biological 
ar.d environmental impacrs of the alternarives as required by NEPA. !mpacts on endangered species and 
rnJrine mammals are also addressed in :hls section. Section J con:ains a Regulatory impact Revie\v 
(RJR) which addresses the requirements or both E.O. !2366 and the RFA that economic impacts o;"rhe 
alter::a:ives be considered. 

This Environme~tal Assessmen::/Regulatory Impact Review (E.-VRJR) analyzes rhe establishmenr and 
management ofl F.::rage fish species category. For tht! purpose of this analysis forage rish are derined :is 
Osmeridae (which includes capelin and eulachon). Myctophidae, Bathylagidae, Ammod;.1idae, 
Trichodon:idae. ?holidae. Stichaeidae, Gonostomatidae, and rhe Order Euphausiacea. Clupeidae 
(herrir.g) are not included in the list of forage fish species for purposes or this document because this 
family c::rrentl:· fal!s under :he Prohibited Species category ofr/!e f.\IPs. 

l. l Purpose of and :-ieed for the Action 

For1g~ fi5h comprisr! an impo~Jnc part of the diec of commercial ground fish specii:!s. mJrine mammals 
and seab:cds in t~e Gult" of ..\hs~a (GOA) and the Bering Sea and Aleutian Islands mariag:emenc area 
(BS.Al). Si~:iificant ceclines in marine mammals and seabirds in the GOA and the BSA! have raised 
conc!r!".s :h;it changes ln the forage fish biomass may contribute to the :Unher dec!in.: of marine m.:imntaL 
seabird and commercially important fish populations. Members of the fishing industry and public have 
~:<pressed conce;;i thac the current Flv1P struc:ure \vith respect to forage rlsh may ailov.: unrestricted 
comm"c::ll harvest to occur on one or more of these species. One of the recommendations from the 
lnternatior.al Coun:d for rhe Exploration at Sea (ICES, !99.+) indicared that fishery mwagers should 
develop me:is~res to avoid the commercial targeting of food resources that are key to marine mammals 
and seabds. The Council's i 995 Stock Assessment and Fishery Evaluation Report stares rhat if any 
signlfic:ir.t direcred :ish[ng on :iny compone:it ofche "other species" c;.;,:egory develops. panicu!arly those 
rhlt se:-":e 1s prey ~-Jr marine :':".amm:iis and seabirds. :hen futu:e assessment5 shou:d rer1~-:t this change 
by se;:i~r2.:i:;g thes-:: species out (S,~FE. ! 995). Establishing for:tge :ish as J se;n1rate c::!.tegory "~ould 
provide :~.~ mcch;i;;!sm (0 ber:..::r manage ch~:se species. 

for pr.:rpcses or' th:s :1r.a!ysis r"orage fish species have been defined :o include Osl':".e~iC:i.e (\vhich inc!udcs 
cJ.pei:t": ::""d etd:ic;o;on), \'!yc~ophid:ie, Barhylagidae..~,mmodyt;dac. Trichodoncidae, Pho:idae. 
,.:-~,_,.:,.:'\.,,. i.on "l.:;·_-. ..... .,r;.:,.,"' .,,,d .,.,,.,. Ore·,,.,.. c.,..,:.., -·.,c, -1 • -,.,. - ... ,..-.,,.. h ·,;>' .... , ~ .... e; 'O""h " 
.JP'""··--·--~·,...., ,...,~--'..n"""""'"'"-· .... " ~..... ·~· ........ !"' ...... U::d- ... a. ne::. ... ~P----l-::., 2.\._ oe .. n ;f,VUy a, .:.-~-- c. 
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Jec::.use [hey ::re co:-:side:-ed :G b~ p:-i;:;2ry :·~od r~SC!.:<;:e5 {or ::i:;~:::;- r:-~ar:~e ;;.nir.:ais ::.;;j they have Lh;! 
pote;;t[::; to be the t::.cge:s of~ ·.:omrr.e~-:::'.:lt ::she:-y. Scme of these r0ro.ge :""!sh spe:i~s 1:-e currently 
rr.ar:aged under rt;~ 3S.~[ ar:d GO:\ F:.f?s w:iCe:- ei~her ~he "or'.1e; s9eci~s" or "nci1-spec~fied species" 
c~t~gori~s. These c:zregor!e.s "''·e:e estab!ished to 2.::coun;: for s~~cies (h:!.[ :.:e cur.·e::t!y cf slight economi~ 
\'aL..:e J.nd upon \1<hlch there is 1i:tJe. !{Jn;. Cirec:ed fishing (S,-\Z::E: !995). 

C.:q:;ieiin. eulachon. ar:d o:he:- Osm~rid::i.e (V[he; s.-:-:.elts:) are \virhin the "ort:er specfes" c:::.tegory of the 
F:ViPs. [~:he BS ...\..l a single T.:!.,C applies :o the entire "other species" c.J.regory and :he .A.BC is esclmatcd 
as the :.1Verage annual cacch. Ir. the GO . .\. ar. ..i.SC is l!Ot established fur the "ocher species" category but 
tt:e T.AC is calculated as 5 per:ent of :he sum of the T . ..\Cs for al! ocher spe:les categories. 

Sand lance (belong :o Ammoc71idae), ?;icif(c Sandfish (be!ong to Trichodontiriae), :vlyctophidae 
(la!ltemfish) and Bathylagidae 1re within the "nonspecified species" ca:egory oithe fMPs. A TAC for 
the "nonspecified species" category is not specified or managed but is cefined in the FMPs as the amount 
taken incidentally while fishing for other groundfish. No reponi~g is required and no ABC is estimated 
for this caregor:1. 

Insufficient data and management measures exist to manage e2c!i. sp-=cies separately in the "other 
spe~ies" and "r.on~specified SfJecies" categories in Federul \vaters. Therefore the forage fish species 
should be grouped together in a separate ca:egory co alhJi.v becrer manager~ent of :hese important prey 
s9-!cies. This anaiysis presents n!rematives for more restrictive management of forage rish than exists 
under the curre~.t F\!Ps. 

1.2 Alcern:itiHS Considered 

1.2.l ...\.IternatiYe l: Sr:Jtus quo. (3.tch Jr" forage fish could t:e re~:iined :is groundfish under either the 
"othe; spe::ies" -::ic:egcry T,...\C or as a "nonspecified ipecies". Under thi:; :iitern.:ldve J ret:irively 
unrestricted cornr:-.er~i:il fishe:;.- could deveiop for these species. CHch or' rhose for:ige :!sh in the "other 
species" C:ttegory are ;est::iined by an ov..:rail T . .;C limit ie:t for ~hi! \vho\e ;::iteg.ory bur :iny one of the 
rOrage fish sp~cies .:ould be harvesced in reL:nively large :ind unconstrllnr:d ~mo'..lnts \vit~in the "other 
sp~::ies" T . .\C. The non-specirl~d speci:!S \VOuid noc be subject to any Ca(;:fi restricti:.:r:s or reporting 
require:nenLs. 

1.2.2 Alternaii>·e 2: A forage fish species c~tegory would be esiablished for both fr.< BSAI and GOA 
F'.\f?. Four options for manage;.ient of:h~ forlge fish category ::.:e prese:a~d Oelo\v. 

?re;er.tlv, the F\!Ps com:iin four c~tegories of ground fish species or soecies groups :hat are likely to be 
:2ke~ \:1 the groundnsh fishery which are primlrily grouped for ~!loc:icive :i:nd ecor:omic re~sons. These 
four :a:egories are: (I) Prohibited species--chose species and spe:ies groups the c:icch of \vh ich must bl! 
retur::e:d to the se:i 1.vith a minimum of injury:(::) Target species--those species \1,hich :ire commr:rci:illy 
irnpcrrlnt: (J) Othe; species--:hose specie;; :lnd .species groups \vhich c:.:r.ent!y are o( ilighr econornic 
';J.lu~ and are nee g~nerJ.l~y taigeted upon: ~nd (4) Nor.specified spe::ies--those species and species 
groups ge:iero.lly of no curren~ ::conomic v::i1ue c:ik::n by the ground:~sh fishery in F-.::C:~:il \V<.lCt!rs only JS 
lncide::t::;! c:itch. 

Those r'orage ::sh species currenc!y in the ":Jthcr species" and ":1onspt!ciC1<!-d specie:s" :::;.tegories th::n ~re 
preyed :.!pOn by m:;rine mamrri::.i:L se::ib!rd.s Jnd othz:- ·:c11rr:cr~:.'.!I ~;3h S;Jec::-:s v•ould be re~roupcd in J. 

Se;J'.!\:!::! torJ.ge tlsh C2.tegory. 7'~is (:4tegor:·· 1... ou!d inc!:..;de ch:: :·~l!o\vir:g :-0;-1ge ~sh: Osrn::ridJe (\vhich 
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cape!in 

._);.!(!\0ugh sandfish (Trichodor.rid:ie) rn.J.y be :'es::ic:~d :o Stare ',\·acers, ~hey ha\'C be~n in:luded in rhe Iis~ 
J.bo\-= Jecause of:he1r signific:1nce as J p:ey ite:r: fvr other iish and :or pir.nepeds. lr ::-:is species \vere t~ 
~,,. \ - ...... • .__,;, -i:-. ;di ... •h• ~I -... ; <Or""'.!< w.:;1. r,,·n , -" \.·a-.ryv,..,,....,. i-..::::' I.' _...,On•'r'1riv""' tt 111°n•o•m"""'~ 1 -V ':"'"' """'"' ._ ..< -::::"' l<>.-<l~ \V;th \HI "h-" >.j -.. ...::::r"1~"' n .. \.._ or' .""\ ''1::.:-::;·a ...... ~ \.l,'QU!d • b~ ~ n,;)·""""SSar-;._ .. .,. •

rv er:s;..:re irs procec(ion. Hov.>ev~r. lf necessary this particu!ai species could be :-emoveci from che forage 
:Is~ .::::.tegory. 

Option 1: :V!anage rhe forage r:sh ca:egory as for other ground fish species with an ABC, TAC and 
overr:shing limit. This option may be difficult to achieve given that linie is known abou• the biomass and 
abundance of the various species in this categor;. In addition, :he overrishiGg limit (OFL) would be 
es:a.blished based on historical eaten, which, when reached, could potentially result in the c!osure of 
other target species groups that incidentally harvest forage fishes. Under Option I the potential for a 
directed fishery on forage fish e:dsts, provided that a high enough TAC were established. This may have 
unknown and unquantifiable impacts on the forage fish resource and on predators oftl:ese forage species. 

Option 2 [PREFERRED]: Res:rict the forage fish category to a bycatch only fishery. A directed fishery 
for :»:irage iish would not be allowed but :hese species could be harvested as bycatch in other directe3 
tisheries. A maximum re:ainable bycatch (\!RB) percentage would need to be established that would 
a!low an incidental amounr, nor ro exceed rhe MRB amounr, of the,aggrega!ed forage fish species to be 
retained relative to other direccd fisheries. A suggested MRB is I percent far the forage fish in 
aggcegate, Under this option, however, :he total harvest of forage fish would not be limited by a total 
ailowable catch: however, the har1est during any one trip would be limiied by the MRS amount as a 
percentage of other directed c:w:h rhat was on board. This option would prevent a directed fishery from 
developing on the forage fish species while allowing vessels to retain for use a small incidental take 
amount. thus preventing an;t unnecessary discards (as could occur under Option 3) and alleviating the 
difficulties associated with est:i.blishing ::.n ABC, TAC and OFL (as would occur under Option !). 

Option 3: Prohibit har.·est ofche forage rish cat~gory. Under this option the hur;est of these species 
'-vouiC nor be permitted and any in~identai take 1,vould need to be returned to the it!:! \virh a minimum of 
injury. as is currently done wi;h other prohibited species. for those vesseis that do not sore a: sea this 
m:inage:nent regime would place a potentially significant cperationai burden on those vessels as well as 
or. process0rs thac muse handle che prohibiced species so that they can be rewrned w sea. This oprion 
\vou!d prevent a directed fishery from de'leloping on this group but it \vould also be a more restrictive: 
management regime in that it would force discards of any incidental take of forage fish. which could 
other.vise be utilized. Some anecdotai information indicates that incidemal harvests of forage tis;; are 
used for private human consumption. 

Option~ [PREFERREDJ: The sale. barcer, trade and any other commercial e)(change, as weil as the 
prccesiing of forage tlsh in a commercial processing facility, would be prohibited, except that retJined 
cJ.tch for:ige tish speci~s not ~xceeding ~he ~IRS may be processed into fishmeal and sold. Som~ 
f'or:ig:: r!sh are hurlies:ed in s:ubsistenc: ::tccivities and this option does not intend to prohibit sub;;is~ence 
h:lr:;!Sl :ind tr:tC:itional trade and b~H1er or· tvr;ige ti:;i'i. 

l.3 Forage Fish Biology 

For1g'! ~i.sh spec:~~ are :ibundant :lshes th:J.~ Jie preyed Llpon b;· rnari~e m::immals, se:ibirds and oth::; 
..>.:i:-:-.:7::.::-:::l!ly irnpoG~nt ground:lsh speci:!s. fcr1ge fish pt:r~·orr:i a critic:J.l role in th::? c~Mp!t!x :::::o;;:·stem 

5 




run.- .... -.r·,...~- or ~.1..""8""i'"' -.r.i.g "'r.ciJ.! . "'" .... ,,(,,,..,;-..... 1,"'M- m.... 1,.."" 
I,(.- n;:ig.. m-. """"':.,,..,,,,1-,..;rh ... .. :: hJu~ ~.: 1....... .:.'-"""~ !: i. o t-J.i~· -1'"'- _;,.._. .... ,_,u ......:::..-. 

1 ·'lb· ... ~ p tovidino•::: 
the trans:-er of ene:-srv 

-~ 
(rom the 

• 
orirr.ar

< 
...- or seconCiar.- oroduce:-s t;::! 

• • 
hizher 

-
:roohic 

• 	
le\·e!s. This analvsts 

• 
has 

grou~cd the fo\lo\ving f(>rage fis71 species i::to the ne\v C3.tego:y: OsmenCa:! (\vhich :::::iud~s capelln and 
eulac!;on), :-viyctop.1id2e~ 9:.lthyiag!dae....\m:-::odrtidae, TrichoCvr.::ida::. Phoiidae. St:-::-:2eid2e, 
Gonost.::matidae, and the Orde:- E'..!phausi2.t:;!3_ 

1.3.l Forage Fish - Abund~nce, Distribution, and Food Habits 

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

Many species undergo large, seemingly i.:nexolainable fluctuations in abundance. Most of these are R­
seleeted species (e.g. pol lock, herring. Atka mackerel, capelin. sand lance), which generally have higher 
reproductive rates, are shorter-lived, an:ain sexual ma:uriry at younger ages, and have faster individual 
gro;;1h rates than K-selected species (e.g., rockfish. many flatfish}. Predators which utilizer-selected 
fish species as prey (marine mammals, birds and other fish) have evolved in an ecosystem in whic~ 
tlucruations and changes in relative abundances of these species have occurred. Consequently, most of 
them, to some degree, are gener:ilists \vho are nae dependent on the nvaiiabiiiry of a single species to 
sustain them, but on a suite of species any one (or more) of which is likeiy to be abundant each year. 

There is some evidence, mostiy anecdomi. rhar osmerid abundances, ;iarticuiarly cape!in and eulachon, 
have decli~ed significantly since the mid i970s. Evidence for this comes from marine mammal food 
habits data from the Gulf of Alaska (Calkins and Goodwin !988 ), as well as from dara colkcted in 
biological surveys of the Gulf of Alaska (nor designed to sample capelin; Anderson er al. in press) and 
commercial fisheries bycarch from :he eastern Bering Sea (Fritz et al, 1993). It is not known. however, 
whether smelt abundances have declined or wherher their populadons have redistribvred vertical!y, due 
presumably to \vo.rming surface \varers in the region beginning in the !ace t970s. This conclusion could 

~ 	 :i!so be drawn from the data presented by Yang (1993), who documented considerabk consumption of 
Clpelin by arro"1oorh flounder. J demersal lower-water colurnn freder. i:o rhe Gult' or' Ailska. 

Smelts (C:ipelin, Rainbow Smelt and Eu!achon). Smelts (fami!y Osmeridae) are sknder schooling 
fishes that can be either marine (such as capelin) or anadromous (rainbow smeir and eulachon). Figure I 
shows a generalized distriburion of these :hree smelt species in the southeas:ern Bering Sea based on data 
coilec:ed by NMFS summer groundfish trawl surveys and by fisheries observers. 

Cape!in are distribu:ed along the entire coastline of Alaska and south along British Columbia to the Strait 
of iuan ce Fuca. In the North Pacific, capelin can grow to a maximum of25 cm at age.:. Mosr cape!in 
sp;:1,1.vn lt age ;..J. \1,'hen they are only i ! ~ ! 7 cm (Pahlke ~ 985 ). SpJ..\vn.tn1:$ occurs ln sprin'$ \n intertidlt 
zones er coarse sand and fine gr:ive!--especially in :-.iorton Sound. northern Bristol Boy and Kodiak. 
Very few cape I in survive spawning. The age of maturity of cape! in in the Barents S<o has been shown to 
be J f1Jnction of g~C\'<lh race. \vith fusc-gro\vlng cohorts re::iching m.:i:urity at an e::?riier :ige than slO\\i'­
grov.-ing cohorts. Thus. it is po5sibie to h;ive slo\v and fast-gra1.vtng cohorts mo.ture in the same ye::ir. 
resul:ing in large spa1,vning btom:Jsscs one ye1r preceded and potenciJI!y tol!o\.ved by Sm:.111 spa1.vr.ing 
biornJss~s, 

ln the s~ring Se:i adult c:ipe!in are only rOund near~shore during the months s·.irrouncil:1g the spa1,vning 
run, Duri;'H! - other :i<71es o{ :he . vear, c:!oe!in Jre found far offshore :n the •/icinitv . cf rh~ 

' 	
Pribllof lsL1nCs

lnd ::-:~ :ontinenta! shelfbre::.k, The se.'.1SOn1! mis:r:ation - mav be :issvciJt':!C \vith the :!d"'ancin(' . ~ 
and 

ret;e:-!Ci~g po!:.ir ice :~ront. as it is in rhe 3are'.ltS Sc::i. [n tf'!e !:1$~:!:':1 s~ring s~::i. \vinrer '.::t comp!~ceJy 
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,,,,-;~:-.2:-::\\·s c~1ring ~r-,~ s'..lrr:me:- :-7:,J:::hs. ~=-rnigration foUov.·s ~he :~e edge. :::e :,utk of:h:! capetin bior:1~s.s 
;r; :~.~ 3=dr.g couiC be in the ;,o.-the:-n 3crin'2 
- -

' - ' ' .. . ' . - Se:i. be·:or~: . the 2rea \VOrked ·Jv . zhe 2:-ounar1:;n
. . tO!..!r.0 1n sur,.:eys, ~ 

~!Sr:e:-::es :J.r.c SLLrvey5. re's cape: in are ye~ 3. 
. :ney a;-e may.:>r :-omponent or t.'.'!e cie.:i .. ·­

of r.:2:'.~e m:;i,rnma!s feeding a!o~g the \Vinte:r ice edge (\\i"espcsrad l 937), ::.nd of r.1ar~ne birds. especiaHy 
in ~f':e scrin£. 

• ... 

Ir. the Gu!f of .~.las:,a, \vhich r~mains tee free 
• 

ve~r 
< 

round, ~:ioeiln 
' 

over.vir.cer in ~he bays Of 

R:!ir.bo·•·• s.mel( :iscend rivers rv spa\vn in spr:ng sho11\y after ;h.e breaki..:p of the ice ...\f:er spa\vniag, th:!y 
rer·..:;-;; :v rhe sea to feed. Sur,;eys have {ound cor.centra:!ons of rainbo\v smeit off Kuskok\vi1.1 Bay. 
Togia~ Bay and off Port Heiden (Figure 1), but they also probably occur in mari:1 nearshore areas near 
river r.:o·J:hs. Rainbow smeir mature at ages 2-3 ( 19-23 cm), but can live to be as old as 9 years and as 

as 30 cm. Lirtie is known about trends in abundance of this species. 

Eulachcn also spawn in spring in rivers of the Alaska Peninsula, and possibly other rivers draining into 
·the southeastern Bering Sea. Eulachon live to age 5 (and grow to '.!5 cm), but most die following first 
spawning at age 3. Eulachon are consistently found by groundfish fisheries and surveys between Unimak 
fsland and the Pribilof fsiands in the Sering Sea, and in Shelikof Strait in rhe Gulf of Alaska (Figure I). 
Evide~,ce from fishery obser1er and survey data suggests that eulachon abundances declined in the l9SOs 
{Fri ti er al. I 993). These data should be interpreted with caution since surveys were not designed to 
sample small pelagic fishes such as eulachon. and fishery data was collected primarily for total catch 
estim2~lon of target grot:ndfish. Caws es cf the decline, if reai. are unkno,.~ n. but may be related to 
\'ari3.biiic:~· in year-c!ass strength as noted for cape!in. 

P3cific Sand L::ince (Ammodyti<l::ie). Pacific sand lance are usually found on the boctom, at depths 
between 0-l 00 m except when feeding (peiagicaily) on crustaceans and i:ooplankton. Spawning is 
be!ieved w occur in winter. Sand lance mature at ages '.!-J years and lengchs of !0-15 cm. Little is 
knO\\'n of their disrribution .Jnd Jbundance~ they are rarely C3ughr by tra\vls. f,1 the Sering Sen~ sand 
lance are common prey of saimon. northern for seals and many species of marine birds. Thus. they may 
be ab~ndam in Brisrol Bay, along the Aleutian fsbnds and Aiasb P~::insula. In the Gulf of Alaska. sand 
\a:'!c~ :!re ;Jrey of harbor se:!IS. nort;,t::rn fur si:!:rls and marine blrds. especiaHy in the Kodiak are:i and 
along rhe sourhern ,-\iask:i Peninsula. Given the sand l.:ince's shorr life spJn :;nd the large nL:mber of 
spi:::ci:!'s ;vhich prey on it. rnon:::iliry 1 fecundity and gro\vth tltes of P:ici=:c sand lance ar:: probably high. 

C.lyctophidae and Bathyiagidae. Myctophids (lanternfishes) and oathylagids (deep-sea smelts) are 
distrih"td pefagically in the deep sea chroughouc the world's ocean . .'v!osc species in both families occur 
at deptf: dcrir:g the day and migrate to near the surf:ice to feed (and be fed upon) at night. A common 
rnyctoohid in the Berir:g Sea and Gulf of .-'.laska is the northern lampiish (Stenobrachius !eucopsarus). 
which has a maximum length of approximately 13 cm. Bathylagids of:he north Pacific include 
Bmf:_,·i:::g11s s;ip. (bl:!cksme!(5) and le11rogfosrns stilbius schmidti (nor.:hern smoo(hcongue), each or' 
which ~.ave maximum lengths of between 12-25 cr:l. M~·ccophids and bathylagids are important forage 
fishes ;·or :n:irinc birds a~d m.:irine mammals. Stnce they lre rarefy cJ.ught in survey or fishery trav.·l:t 
no(h!ng i~ kno1,.vn of rec:!nr trends in the!:- abunCJ.nce. 

PaciCtc sand fish (Trichodon(idae). The Paciiic sandfish (Trichodou 1rrcfrodo11) !ives in shailow inshore 
\var~rs to n.bour 50 m ciep(h and gro..,vs :v a :TIJ.:timum le~gth o{ JO cm. Nothing is kn0'.1t'n of tre:ids in 
:heir 2oundance. They ace feed u9on by salmon and other rish. as well as pinnipeds. 

Euph::i·..:sii<ls..Along '-"Ith many copepcd speci:!s, the ~u9hausiids r'vrm <J. cr:::c:il zoop!ank~onic link 

be~'.\ e~:-: :he ;:rim:.iry producers (phytop(ankton) o.nd all upper ;Jr!lagic :roph.ic le1.·e!s. These crust:ict.::ns. 


­
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5pecies) being Thysar:opoa'c:. £::.aha:lsic. T!:ysanoessa and Sry!ocheiron (Boden c. :d. 1955; Ponomore.,.::i, 
t963). Euphausiic!; Jre gener3.:ly zhought :c m:i.ke diurnal verticJ.! ri!igr::.tions. rerr1ain!ng at de?th 
(usu:.'!!!;.· bc(ov; 500 m) Curi:-.g :he day and as::e::ding at night co 100 r;, or iess. Hv ..ve';~r. this is 
compiic~ted by the :'::.c~ that as euphasiids gro\v chey J:re {ound at deeper d:=?rhs. ~xc~;::: during spa\vntng. 
\\·hich occurs in surface \\'at'!rs. Spl\vning oc~u:-s in spring to t;:tke J.d\'JntJ.ge o{the: s~rlng phj1oplanktvn 
bloom. and the hatched nauplii larvae live near the surface (down to about 25 m). By rail and winter, the 
young crustaceans are found mainly at depths of I 00 m or less. and make diurnal ver:ical migrations. 
Sexual maruriry is reached rhe following spring at age i. After spawning, adult euphausiids gradually 
descend to deeper depths until fall and winter. when they no longer migrate daily to near-surface waters. 
[n the!r second spring, ~hey again rise to the surface to spa\vn: euphausiicis older than 2 ~·ears are very 
rardy found. This ;:lassical view of euphausiid life hisrnry and longeviry was recently questioned by 
Nicol {1990). who reported that Antarctic euphausiids may live as lor.g as 6-10 years: annual euphausiid 
production, then, would be much lower than if they lived only 2 years. 

While euphausiids are found throughout oceanic and neritic waters, their swarms are most commonly 
encoumered in areas where nutrients are available for phytoplankton growth. This occurs primarily in 
areas \vhe;-e up\vei!ing ot~\vaters from depth into the surface region is a consistent ocea~ographic fe:iture . 
. ".reas with such fe:ttures are Jt the edges of the various domains on the shelf or at the shelf-break, at the 
heads of submarine canyons. on the edges of gullies on the cor.rinental shelf (e.g .. Shumagin. Bamabus, 
Shelikoi gullies in the Gulf of Alaska), in island passes (on cer:ain tides) in the Aleutian islands (e.g., 
Seguam Pass, Tanag:t ?ass). Jnd around submerged seamounts (e.g., \vest ofKtsk.:i !sland). lt is no 
coincidence that these :ire also prime fishing locations used by commerc:ai fishing vessels seeking 
zooplanktivorous groundfish. such as walleye pollack. Atka mackerel. sabkrl>h and many species of 
rcck<ish and tlatfisn (Livingston and Goiney 1983; Fritz !993; Yang 1993). 

$: 	 Th~ species :omprisi;ig the e~ph:lusild group occupy a position of cor.sic!erable impor:J.r.ce \vithin thi:! 
\onh Pacific food web. Euphausiids are ied upon by aimost all other major mx:t inhabiting the pelagic 
it::dm. The diet of man:• species or' fish other than the groundftsh listl!d above, Lncludi:i.g salmon. smelt5 

(;:ape!in. eulachon. '!nd other osmerics). gadids (Arctic cod and Pacif1c tomcod). and Padtic herring is 
.:omposed. to varying degrees. b" euphausiids (Livingston and Gainey 1933), whik e~=hausiids are the 
principal i(~m in th;! diet of most bate~n \vhales (e.g. minke. tin. sei. humpb.ick. righc. :;nd bo,..·he:id 

wh;i.ks: Perez 1990). While cope pods genera!!y constitute the major ponion of the diet of plankti vorou; 
birds (e.g. auk lets), euphausiids are prominant in the ciets of some predominately pi>eivorous birds in 
some areas (e.g. kittiwakes on Buldir Island in the Aleutians. 1'.liddleton Island in the Gulf of Alasb. and 
Sc C.larchew !sland in the Berir.g Sea: Hatch et al. !990). Euphausiids are r.ot currently sought for human 
u;e or consumption from rhe North Pacific oce:rn on a scale other than iocal. but large (about 500.000 mt 
pe~ ye:ir) krill fisheries from Japan and Russia have been oper:J.ting in .~ntJ.rc~ic \va.ters since the eJr!y 
1980s (Swartz.man and Hofman 1991). 

Pholidae (Gunnels) and Stichaeid:ie (Pricklebacks. Warbonnets. Eelblenn~·s. Cockscombs and 

Shann"s). Gunnels and orickleb3Cks ore Ion~. camoressed. eel-like fishes with Ion~ dorsal tins often 
. ' - ' 	 ­
join::d \vith rhe c:iud.:.I fin. P~ickleb1cks Jre so r.Jmed bec:Jus:e ::ill ro.;-5 in ~h~ dorsal tin :;.re spinous in 
mosr s9e:ies ('"·hi!e some may h:ive soft rays at the rear of the dor:;:ti fins). G~nr.els ha..·e flexible dorsal 
;;ri :-:i.ys. and differ from pricklebacks in th:it the :i.nal fin is smallt!:- (tht c!ist::o.nce from th!! tip o{the snout 
~v ~i":-;;! t'ron[ of rhe :ln~! r"i., is .shorter ~h.:in !he iength of the :in::.I fint \!u:it :;p~ctes o( both f.1mi!ie:; li\c: in 
>h::ii'.o'v ne~rshore ·.vaters among seJ.\V<!::!d 3.nd under rocks and :in:! mos1:ly t~ss :h::in -L5 cm ~n !~ngth. 
-:-:.,.,.~.,. .,r-> aooro:<.irn., .... 1v t ·' so~,..;~s of Sti"'h.a0 ;dae J.nd 5 ~o~c:~- a~· P~olid.,~ :.. ..\l_,~1.., Noth:n° is\ ,,_._ -	 ._ • ' • ..~...... ~ ' "''"" .... -· ~ • ._ '"'~ t " .__ "'' .... )~... • .. ::: 
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Gonostom:ttid::ie (Bristiemourhs. Lighrfish~s ..4.nglemouths). is ts :i l3.:-g~ cil"·;:-s; :-amiiy of 
Si713.i! ({0 about S cm), b:irhypeL1gic rish lh.'.!t are rarely obse:-ved ex::=;Jc Dy :-::se:::.rchers. Th~y c.:.n De 
abundar.t ,'.!t deplhs of up to 5000 m. There may be :is many as 6 spcc:e:s '.ri ~he ~o;-rh Pac:ric Oce:in and 
Bi!ring Sea. 

l.3.2 Diets of forage fish species in the North Pacific 

Bathylagid. Since barhylagids have a small mouth, de~se flat gill rakers, a small stomach and long 
intestine, they consume weak swimming soft-bodied animals (pteropods. appendicu!aria, crenophores, 
chaetognath, polychaere. jellyfish ere.). Bathylagids in the epipelagic zone can also feed on euphausiids 
and copepocs ar night when they are abundant (Gorelova and Kob;·i;·anskiy, 1985; Balanov, er aL, 1995). 

Mycrophid. Becriuse of their large mouth. relatively sparse and de::riculate gill rakers. well developed 
stvmach and short inrestine, myctophids mostly consume acri;·ely swimming animals like copepods and 
euphausiids (Balanov. et aL l 995). 

Pacific sandftsh. The diet ofsandfish consisr; of small crustaceans such as mysids. amphipods. and 
cmr.ace:ms (Mineva 1955. Kenyon 1956). 

Eula<: hon. The diet of eulachon in the.North Pacific generally cor.sim of plankronic prey (Hare, 19i3; 
\be;·" al., 19i8). As larvae they primarily consume copepod larvae; posr-lar:ae consume a wider 
varie~: of prey rhat inc!udes ph;.1oplankton. ·:opepod eggs. copepods, mysids. ostracods. ~amade larvae, 
cbc!ocerans worm larvae and larval eulachon. Juvenile and adult ec:lachon feed almost exclusi•ely on 
~uph1ustids. v•ith copc?ods and cumaceans occ:ision::iliy in the diet. 

Sand bnce. Hart ( 19"3) and Trumble (I 9i3) summarized the diet of sand ilnce in the :-.'ot1h Pacific as 
prir:ilrily planktivorous: their prim:iry prey changing with ontogeny. Larv1l sand lane: consume diatoms 
and dinorlageilates; post-larvae prey upon copepods and copepod nauplii. Adule sand lance prey upon 
c~aetagnarhs. fish larvae. amohipods, annelids and common copepcds. Sand bnce e~hibir seasonal and 
diur;;J.i variation in f;!eding activity and :ire opportunistic feeders upon abund:?nt plankton blooms. 

c~pelin. The diet or' capelin in the noreh Pacific as summarized by Hare ( J9i}) and Trumbk (I 9iJ) is 
primariiy plankrimrous. Small crustaceans such as euphausiids and copepods are common ro the diet of 
cape!in. although marine worms and small fish are aiso part of their diet. In the Bering Sea. adult capel;n 
consume copepods. mysids. euphausiids, and chaecognarhs. Juveniles primarily consume only copepods 
C"aumenko. 198-1). The largest capelin (>13cm) consume euphausiids nearly exclusivdy. C:ipelin feed 
throughout the ye:ir in the B~r1ng Sea. Ho1.v·¢ver, the diet exhibits sc:J.sonll \·JriJtion thlt is due in plrt ro 
:ipa1... ning migr:ition and behavior. 

The ·~~imariiv pl.!nktiv6rous diers o( 
' . eu!:ichon. sand llnce. and caoeiin <educe the oote:tci:l! for dlet.:irv. ' . 

comoe~ition . \virh :he oiscivorous and benthic die:s of mast -ground fish. Hov..·ever the oot!ndnt for diec1cv·
' ' ' . 

cor:;;::!:itlon is greJ.ter bt:t\veen po!lock and for~g.-:! fish due to the imponJ.nc:! o( piankronic pre;: such~:; 
e~pha1;s:id3 and :;opeyocis in cheir Ciers. 
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Gonostorr.:lrid. Gonos:oma~ids i;2ve !arg:: gl!l -0penings and \vei'.~d2 1;e!cped g!i! rak;!:5. charac~erist!cs 
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other :·ood Lnciud-es ustracods ,1Dci :::uph;;.usi!ds. Some iarger gonos:v;-::3.t!d.> also consume some rish 
(Goreiova : 980). 

Stich:ieid:ie. There :ire many spect~s In \he Family Stichaeidl:!. :'! :·J.rnily ....-!th long, sler:Ce:-, compressed 
bodies. Some of the dizts of the sric:ha~ids are described belo\v. The longsnouc prickfeb:?ck ears 
copepods almost exclusively (Barraclough i 967). Young ribbon pricklebocks eJt copepods and 
oikopleura (Robinson. Barrac laugh and Fuiton I 96S). The food of the adults of this species includes 
crustaceans and red and green algae. Black prickleback consumed copepods. copepod nauplii and clam 
larvae (Barraclough, Robinson. and ful:on i 968). Peppar ( 1965) reported that the importanc food of high 
cockscomb was green algae. O:her food of this species includec polychaete worms, amphipods, 
molluscs, and crustaceans. 

Euphausiacea. The diets of euphausiids in the Nonh Pacific consist of planktonic prey. Species of the 
genus Euphausia consume diawms, dinofiage!lates, tintinnids, chae;agna1hs, echinoderm larvae, 
amphipods, crustacean larvae. ommatidians. and detritus (Mauchline 1930), Species of the genus 
Thysannoessa consume diatoms. di:ioflage11ates. tintinnids, radiolarians, foraminiferans. chaetagnaths. 
echinoderm larvae, molluscs. crustacean larvae, ommatidians and detritus (Mauchline 1930). Several 
species ofThysannoessa also consume waileye poi lock eggs in rhe Gulf of Ahska (Brodeur and Merati 
1993). 

Pho!idae. The diets of gunnels (family ?hoiidae) consists primarily of benthic and epibenthic prey. 
Amphipods. isopods, polychaete worms. harpacticoid copepods. cur::ace:ms, munid crabs. insects, 
mysids. algae, ostracods. bivalves, crustacean larvae, and tunicates have been described as their main 
prey (Clemens and Wilby 1961. Simens1ad et al. 1979, Williams 199~). Ju,enile rish prey (English sole, 
Parophr;1 vetulus, and sa:id bnco. Ammodyrls he.mpli!rus) have also been described as infrequent 

j-, components of the diet in Puget Sound, Washington (Simenstad et al. 1977). 

l.J,J Significance oi forage fish in the Diet of Eastern Bering Sea Ground fish 

Forage fish. as defined in this EA. are iound in the diets of walleye pollock. Pacific cod, arrowtooth 
flounder. Pacific halibut. Greeniand halibut. yellowfin sole. rock sole ..-\bska pbice, flathead sole. and 
sbtes in the eastern Bering Sea region. However. forage fish do ~or represent a large portion of the die: 
by weight of these predators with the e:<ceprion of shelf rock sole { !~.3%) and slope pol lock ( l 2.6%). 
Tabks I and 2 present the ten most imponanr pre:t by weight in the d;e:s of each preda:or for the eastern 
Bering Sea shelf and slope regior.s. respectively, All forage fish s~ecies are italicized. Forage fish chat 
are in the diet bur not one of the ten most impomn; prey by weighr are also listed. The miscellaneous fish 
category represents all fish prey .oot inciuded as one of the ten most impormnt prey categories. primarily 
unidentified fish. All ground fish diet dara are from the ,-\fSC. REF:VL groundtish food habits database. 

E:istern Bering Sea Shelf. Despite the genec1llv piscivorous diet or cod. lrro"1ooth flvunder, Paci tic 
ha!ibuc. Greenland turbot and sk:.ltes, forage {i:)h lr:! not principal ::omponerits in the d!¢t by \veight 
(Table I), Sand lance lre :he mosc prevaler.t forag~ rlsh in the die: ~r cod (0.3%) whik c~?elin. 
Osrneridae. Bathylagidae. tvfyc:ophid:i~. a~d ~~!Jc,~on e~ch represe:;t 0. !~/o or lt!SS of th¢ diet by \1•eighr. 
In the die: of arrov.rtooth flounder, capeiin and euluchon e=ich represent 0.2~":J of the dit:t by \veight. \vhile 
Osmeridae. :\fyci:ophid::ie. .:ind sand !Jnce e:.!c~. COiistitute 0. I ':l,, or less. The di:::t of P:iciiic hJ.!ibtH 
cont;:.:ns 2.2~/~ sar:d l:i::ce :ind !.3~~) c~oe!::-:: Osm~rid::ie and ~~l~chon ~:!ch represe:--.[ 0. !~~,or less. 
'.\f;.·:i:o9i1!CJe :-epres:'!r.~ 0.2~'0 Jr"rhe d:e: or"Gre:!:-:!:!r:d turbot: 8a.i:~:-,i.:;gid1e. Os:ne:-idJ;:!, J.~d sand !Jnct _ 
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re;;1esc::t O. ! ~,;,or !ess. Sand i:i;-ice :lie:~:; :r:osc important 
sanC::sh. and :..;yc:o~hidae !:!Ch :-e?rese:-::: 0. ! :,:i or :ess. 

S•",.-i 1.,~~,,i'""' is •,he m.O-t~ n,r?\':J.[•,r,f r.'Or:1g? ~M""C;~.: •!" 'h"" .~·!""'..,:"':Ill""\'> 'O'loc',· (0 .\~I,)· o-~,>rt',.<~.:>;;:;.,_ ~ -"'. _ .... ...- __ ,._. • -:;;;- "'!-''- ....... ii~. 1. ._. ... '-' .. _ ......... :"' ~. , ,., , , _, ,, ... u-"'· 

3athyLagidae. Yf yc~ophid2e. and euiJchor. e:!c~ re present <G. l~1J cf t:-:e die~ by ..-.·eighc. The rota! 
ccur:-ibu\ior. (0.6)'.i) for2ge ;!shes ~o :he d!er :.;f yello\i.·r!n svle is primarily due ro sar.d ilnce: 
Ba:hy!agldae and ..:apelin e3.ch represent <O. !% by \veight. Sand la;::;:;! 3re the second most importanc 
prey in the diet of rock soie:, IJ.Jo/o by \velght; Osmeridae ar~ ~he only other forage fi:sh prese~t in the 
diet ( <0.1 %). Sand iance are the only forage rish found in the diet ·Jr' Alaska piaice, representing 0.5% or' 
the diet. Flathead sole consumes capeiin ( i .3 %), sand lance (0.5%), Osmeridae (0.1 %) and Mycrophidae 
(<0.1%). 

Eastern Bering Se1 Slope. L1ng and Livingston (1996) studied the diets ofgroundfi;h in the eastern 
Bering Sea slope region. fn this region. forage fish are relatively ur.imporram in the diets of Greenland 
halibut, flathead soie, arroW'!ooth flounder, and cod (Table 2). However, 12.6 % of the diet of pol!ock on 
the slooe consists of forage fishes. Greenland halibut consume Bathylagidae (0.4%) ar.d Mycrophidae 
(0.4%) as the only forage tish in their diec rlathead sole also consumed Bathylagidae (O.J%) and 
Myctophidae (0.1%). Myctophidae (0.2%) is the only forage fish found in the diet of arro"1ooth 
flounder. Pollock consume Bathylagidae (7.0%), Mycrophicae (5.5%), Osmeridae (0.1 %), and sand lance 
(<D.1%). forage rish are negligible in rhe diet of cod; 3athylagi6e represent <O.!% or' the diet by 
1,.ve:ight. 

L.3...1 Significance of Forage Fish in the Diet of Gulf oi Alasb Groundfish 

Yang ( 1993) studied rhe diets of ground fish in rhe Gulf of Alaska shelf during summer. He found that 
the mai~ fish prey or' ground fish in the Gu if of Alaska included walle;·e oollock. Paci tic herring. capdin. 
?acii!c sand lance. eulachon, Atka mackerel. bathylagids, and myc:ophids (Table 3). Although wall<::ye 
pollock was the most impor1ant fish prey of arrowtooth flounder, Padi!c haiibut, sablerish. Pacific cod, 
and walleye pol lock in the Gui i o( Alaska are:i, other forage fish s~ec ies comprised 1-1 3% of the diet of 
grot.:ndfish (Table J). Capel in was impor-am iood or' arro"1ooth rlounder and pol lock, comprising 8% 
and I:; % of the diet of arrowtoorh flounder and wail eye pol lock, :espectively. The cape I in consumed by 
these groundfish \-.:ere m.J.inly located in the northe:ist and south\1wes~ of Kodiak [slaod. E~lachon 

compr:sed 6% of the food of sabldish. \!ycrophids were impor1am forage fish for shomaker rock fish, 
i.:omprising l 8o/o of the diet of shor.r:lker rock fish. Pac; fie sand lance \Vl:!re found in the stomachs of 
arro"woth tlounder, Pacific halibut. sabierish. Pacific cod. and wa!kye poi lock, bur its contribution m 
the diet was small (!::I%). Bathylagids were only found in the diet of walleye pollock. they contributed 
less than I% of the diet oi wail eye poi lock. Pacific sand fish was net round in the diet or' the ground fish 
in the Gulf of Alaska area. 

In the Atlantic, strong interactions berwee~ cod and capelin have been recorded (Akenhead, et al. 1982). 
Even though Paciric cod did not feed so heavii:· on c'1pe!in in the Gulf of Alaska. capeiin was one oftht: 
importJnC fish pr!:y of several ground fish 5pe:ies. The distribucions ~nd the abundanc::s of the foragt: 
fish in che Gulf of ...\la.ik.1 are not \Veit kno\vn. Ho\1•c!ver. J. serii::s or y-!lrS \Vi th poor forJg~ fish 
rec;;;i:ml!nt, \.Vhich d~Cr'!;;l$<!$ the! lVJilab\!itv Q( $ffi:l[[ fish. i:l<.1V hJ\'~ ";Z!"e:!ter imO=lCt On OiSCiVOrOUS 
grou:'.dfi.ihes. . - - · ' 
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i.3.5 	 The Significance of Forage Fish in the Diet of Aleurian Island Groundfoh 

1·ang (l996) studied the diets ofgroundfish in rhe .:.\leurian [s!ands Curing summer. :~ound thlt main 
fish prey of grour,Gfish in tI'.e . ..\leutian IslanCs i~c!uded .-\rka rr.:.:ckereL \\'a!l:!ye 9·:dlcck. P::icific he:-ri~g. 
c:tpetin. myctophids. b2.rhy!:;gids. P:icific sand lance . .:tnd eufachon {Table:!) ...\!thOu'fh . .!...tka rn1ckerel 
and wai!eye pollo~k were ir:".portant fish prey of arro"1ooth flounder. ?acif:c halibut. !nd Pacific cod, 
other forage fish species comprised from l ~37~1a of the diet of ground;isii. Ylost of rhe ..\fka mack~r~l 
consumed by the ground fish \v-:re located near . .;nu, :·\gattu, .Amch1tka. Tanaga, . ..\tka. and Unalaska 
Islands. Myctophids \Vere an important for:ige fish. Large amounts of ;;;;.·ctophlds \ver~ fOund in the 
diets of Greenland turbot, walleye pollock, Pacific ocean perch, and short raker rockfish (Table 4). They 
were also found in arrowtooth flounder, Pacific cod, rougheye rockfish. Atka mackerel. and northern 
rockfish. Most mycrophids consumed by the groundfish were located near Kiska. Adak. Seguam. and 
Yunaska Islands. it is notable that nine out of eleven ground fish species shown in Table 4 consumed 
myctophids as food. !fthe abundance of the myc:ophids declines dramatically, it could impact the 
growth of groundfish in tf:e Aleutian Islands area which depend on myctophids for a main food resource. 
Bathylagids were found in the diets of Greenland turbot and walleye pollock. Capelin were found in the 
diet of Pacific halibut and walleye pol lock collected in the Akutan Island area, but they contributed only 
5% and less than I% of the diets of Pacific halibut and walleye pollock. respectively. ?acific sand lance 
were food of arrowt0oth flounder, Paci fie hai ibut. Pacific cod, and walleye pollack. but they contributed 
less than I% of the diers. Only a small ar..ount (less than 1%) ct- eulachon was found in the diet of 
walleye poilock. Pacific sandfish was not found in the diets ofrhe groundfish in the .•.le~tian Islands 
are.1. 

L.3.6 	 Euphausiacea, Stich::ieidae, Pholidae, and Gonostomatidae in the Diets of Eastern Bering 
Sea, Gulf of Alaska, and Aleutian Islands Ground fish 

Euphausiacea. Euphausiids represent a significant portion of:he die: of walleye pollock in the eastern 
~- Bering Sea Shelf region (Livingston 1991 a). Euphausiids represent as much as 70% or" the diet in the 

winter ond spring and are gener:ill:: more important to l:irger pollock thJn smaller ones. Euphausiids are 
also the primary prey of small (<}5 cm) Greenland turbot in the eastern okring Sea shdr". but Jre ot'little 
importance to larger flsh (Livingston and deRevnier 1996). Small ( < 3 5 cm) arro"1ooth flounder al;o 
;:onsume euphausiids as a large (50% b:: weight) portion of their die:; e~phausiids aro or little impor1ance 
w t~e larger ones (Livingston and deReynier 1996). Euphausiids were not found :is J signific:int 
:cmponem of the diet of any other eastern Bering Sea shelf ground fish. 

In the eastern Bering Sea slope region euph:iusiids were found in the diets of several grnundiish species. 
Euphausiids represent 26% of:he overall diet by weight of walleye pollack but are more important 
se:ison:illy (SO% by weight in winter) a~d Jre more important co smaller (<50 cm) fish I.Lang :ind 
Livingston 1996). Euphausiids also play a small role(<!% by weight) in the diets of ?acific cod. flathead 
sole. and arrow1ooth flounder (Lang and Livingston 1996). 

E:.:pho.usiids are :?.n irnporto.nr food item of many ground fl sh sp::cit!s in the Gui f o( ,-l.l,::.s~l lnd .-\leuti::in 
Islands lreas. Yang ( 1993) showed that the diets of plankton reeding ground fish in 1he G·1:f of Alaska 
swch as Gusky rockfish. Pacific oce.:in pi!rch. and northern rockrish hJ.d l:i:g'! percentl£:!S (more th~n 
55%) of et:ohausiids. Euohau;iids also comorisd 39% of the d\e: of walle,·e oollock :~,:he Gult" o{

' ' ' 	 . ' 

..!,.IJ.s~:i. In \he . ..\leutia.n islands. ~uphausiids also comprised ~J. 55. 5 i. and 50o/o or" tht 5i:omach conrt!nts 
or" 1.1.nl!:!ye pol tock. :\ck~ mackeret, P:J.c1fic oce:in perch. and 0on:her11 rockiish. ;espec::-.~!y, Euph:J.u:>iid:; 
1.ve~e: ,;,!sv :i ::onstitu:!nt of the d!~:s o( J.rrov.~oo:h tlounCe:- {5~<)). rot.;ghey:! :-ockitsh c::-'i). shortspin':! 
~::or11yh-e~d {(~{,),:ind shori:raker rockf:sh ( l ~".))in the .:.\!i!uti::ir. islands. (Y.'.lng !996). 
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S:ichaeids. Stich::.:eicis rec:-ese:1~ J. :-:iir::m::.i or.:ion o( the c:e~s of sever::.: g.:-ou:--.~Gs:: s~=-::es 1n the 
,.,.")-r..:. .. n ,...,,~,..:,...,,.., , ... ., -:., .... .- ... ~alol"\ :i-~ .. : :"=',,., L1'v·,·,-,:;:r-:r ..... n iQ~l'o). 2.~;,>'.\i:·•v...,th rlc:...:;;Ce:-\.~:·~:.g i99ia), and-.._::,,.,, • Q._, •«::;:. -'-- :;:11 ... l~ , ~::.. ;;, ~ _.._, _,_,..., - -J~V . , . - - "' w ·­

fla:he:td sole (?acunski ! 991) consurr.e u:iiCencirled stk:~.~e:ds 2.5 < ! ~10 ~he::- dl-:;:s Jy "ve~gr.c. 
G<-een!a.nd turboc ccnsume a comblna:!on of unidentified stlchz.e:·:s anc :.L:.ubcd s~.::.nn:: 1:Lumpenus 
,71cc::i:::::1s) as il small por::ion ( < l%) of tiie~r diet. 

Srich:i.cids represent a sma;i porticn (<t~1o by \veight) o{:he cii:!t ?:icific :::od. ::.r:-o""'°':':Jo~h rlounder. artd 
Greenland curboc in the eastern Sering Se2 slope region (Lang and Livingston !996). Yang (t993) 
St:Jci:ed the diets of the ground fish in the Gulf of .Alaska area during summer. f--.i:e: found that sc[chaeids 
comprised about i % of the st;:imach content weight of aIT0\\10oth flounder, Pacific cod. and walleye 
pol!ock. respectively. Pacific halibut, sablerish, and Pacific oce:i.n perch also consumed stichaeids, but 
the;r contribution to rhe diets was smail {<1%). Yang ( 1'196) aiso studied the diet of the groundtish in 
t~e f"\leutian Islands area. He found that stichaeids comprised 2% of the stomach contents weight or' 
arr0\\10oth flounder. Stichaeids comprised <1% of the diets of Pacific cod. wa!leye pollack, and Atka 
mackerel. 

Gonostomatids. Gonostomatids were not found as a significant portion of the diets or- eo.stem Bering 
Sea shelf or slope ground fish (Livingston and deReynier, l 996). Gonostornarids are ?robably not 
importanr prey of che ground fish in the Gulf of Alaska area since they were not found in a recent study ot" 
groundfish diets in that area (Yang 1993). Gonostomasrids were found in walleye pol!ock stomachs in 
the Aleutian lsiands area; however, they contributed less t~an I% of the tot:il stomach contencs weight 
(Yo.ng 1996}. 

Pholids, Pholids (saddleback gu:inel) were found in the Pacific :od stomachs in the A!eutian lsbnds 
area: their contribution was k:ss than I% of the total scomach contents weight. Pho lids were not found as 
a signitic:inc portion of the diets of eastern 3ering Sea she Ifor slope ground iish. Pho lids are probably not 
impo~anr prey of the ground fish in the Gulf of .-\laska are;! since the:t 1,.,.,ere noc found in J re::enc study of 

:ic ground fish diets in char area (Yang ! 993). 

Ll.7 Significance of Forage fish rn Seabirds 

Some seabird po~ulations in the Bering Se:i!Aleuti:m Islands and Guit' or Al:isb resions declined during 
part or all of the period s<nce 1975. The principal colony of the R.ed-leggd Kitti wake cas declined by 
50% during rhe past 20 years (Hacch et a!. 199)). (Latin n;imes of birds aro given ir. Tabk 5A.) Other 
soecies such as Black-legged Kittiwakes. murres. Pigeon Guillemots, and Marbled Murrelets have 
declined to a lesser extent (Climo 1993. Dragon and Sundseth I 99J. H:itch et al. 1993. Klosiewski and 
L:iing 1994, Kuietz 1996. Oakley and Kuletz 1996). Most of the population declines have been 
concentrated on islands of the southeascern Bering Sea and in ihe northern Gulf ot' Alaska (Francis et al. 
1996. Figure 6.11 ). Declines in the GOA appear to have preceded the £"<--:on Va/de: oil spill (Klosiewski 
and Laing 199.l, Pian and Anderson 1996). In other areas of Alask:t where population; have been 
monitored. number:> hJ.ve fluctuated. buc there have b<!~n no lon~-te:-m rr-.uitisoecie5 ~rends fri::viev..·ed in- . ' 
Fr1ncis et al. 1996). 

For:ige r"!sh are :he pdncipa! diet of :nore rhJ.:--. t\VO thirds o( .Ai:isk:!n se:ib!rds (To.Cle),.\,). The oniy 
se:1bir~ soec!es th:tt do nor deoerid an rish during the breeding se~son .JJ":! ve:v smo.il ones such as o.ukli!t$. . - - . 
(A.ethic 5pp.~ Table 5.4.). The four seabirds that commonly visit . ..\la.skan \1;arers during d1'!ir nonbreeding 
:5<:':J.5on also depend on foruge fish here (To.bie 58), Clpelin Jnd sandl:inc:: J.re cruciJI to m:iny bird 
spec'.es: orh-e; frJrage r:sh ::-:c!ude :'vl:·•ctoph1ds. her;i,1g. Pacific 5.!ury, 3.nd ;,i.a!l-:ye ;:iol!ock (Tab!es 5.-\. 
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53). :.:any SC2.blrds -:an subs;sr on 3 vo.ri~ty or" :n\·;!:-:::!br:.1~-es ;:;;-:,;:: r'!s:t C...:iir;g r:onOre;!dic:g mor.ths bt!t :.:an 
onl:: ,::_[se ~r.e:r n~st!ings on foiage (ist-i (Sang!.~ :987:.t \1 e:-:n~i:; i:: 2L l9S7). 

:::;,,,. 1 ;...:r"'i oonu',,.tion ....ends th-cuonou· t;.."" ..\r"·[- 'Hid ~uha'"c'ic -,.~ :.,'",.,.<!;,. ""''"'rmineri bv fora 0 e fish...,., ... _:..,,,,,.., t- \.,..' · u • » ;:::" '~ .... · ...... , ._ .... :::i "' • ' .;,_ '""'S •: '-'-•"' •• "'"'. : 

3\':lit3.Ji!iry (Btrkr.ead and Furness i 9S5). L2ck of pr=:: usually .::::.•..:ses ~op~..dation de·:lines through 
bie'!:.::ing (::.ilu:e rather than .::.d1..dt mon:aiiry. ,.;!chot:.gh sea0ird5 :an ::.dapr ~o occ:;sion;:;! y::;;rs of poor 
food and repioduction. a long-te:-m scJ.rciryofforage fish leads ro population dec!ir.es. X.eproducrive 
success in ...\la.skan se:lbircis is strongly lini<ed to the availability vf appropriate fish. Breeding failure 1S :i 
resuit of forage fish scarcity has been documented in Alaska for Black-legged ~ittiwakes, Glaucous· 
winged Gulls. Pigeon Guillemots, and mimes (Kuletz 1983, Baird 1990, Murphy et al. 1984, Murphy et 
al. ! 987, Springer 1991 ). Similar observations have been made for seabirds in British Columbia 
(Ve:-rneer et ai. 1979, Vermeer 1980) and the nori:h Atlantic (Harris and Hisloo 1973, Brown and 
Nenleship 1934, Barren et al. 1937, Monaghan et al. 1989, Vader et ai. i 990). Breeding failure can 
result when adults lack sufficient energy reserves to complete l nesr. lay eggs. or complete incubation. or 
when they cannot feed the nestlings adequately. 

Seabirds depend on forage fish that are small, high in energy contem. and form schools within efficiem 
foroging range of the breeding colony. Fish 5 to 20 cm long are eosily coptured and handled by seabirds. 
Schools must be available near the breeding colony, within 20 km or less for inshore feeders such as 
terns. guillemots, and cormorants, but up to 60 km or farther for kiniwakes and murres (Schneider and 
Hunt 193~). Seabirds such as kittiwakes and terns c1n take prey only when they are concentrated at the 
surf;lce: these species are affected more frequ::~tly by food short.:1g'! ~han :ire diving se:ibirds such as 
murr:!s, murrelers, pu r"'fins, and cormorants (F urnes:; and .Ainley [ 9S..!.. liit~i!Y er :iL [ 994 ). 

Although ,.\las~an seabirds consume several species of fish. only one or two forage species are available 
near most colonies. If an important fish stock is depleted locallv. birds mav have no alternative that can 
support scc;~ssfu! breeding. Regiona! variations in dominant foiage tlsh include sand!lr;C:! :i!ong most 

;ic. 	 or' :he .Aleutians and the coast and nori:hern islands of :he Sering Sea (Springer I 'f91. Springer et al. 
1996): ,capelin and walleye pollock on most of;he Al1ska Peninsula (Springer 1991. Ha:c:h and Sanger 
1992): and pollock on Sr. :V!anhew Island and the Pribilof !siands (Hunt et al. 193 Ia. b, Springer e( al. 
1936). 

The preierr:d forag';! sp¢cies in e3.ch are:i usually is ::ssenriai t'Oi successful seabird re;;roducrion. B!ack* 
iegg'!d :Zicti'.vakes bred successfully in :he northc:n Bering Se:i \vher. sand!a:ice \ver~ 2valiab[e, but nae in 
:·ears when they had to rely on cods (Springer et ai. 1937). Af.er cape! in cec!ined in the Gulf of Alaska 
in the late 1970'>. Black-legged Kirriwakes switched :o poilock and sand!ance. but this diet did not 
pre•;ent breeding failure (Baird 1990. Pian and Anderson 1996). Capeiin have increased again near some 
GOA colonies since 1994, and kirriwake breeding success has improved there recently (D.8. !rons. pers. 
com~.). Prcductiviry on St. :Vtacrhe\v and the ?r!blto(s incre;;sed \11ith ~ollock in the di::t (Springer et :ii. 
1936). 

Theories huve lrtributed reductions in the forlge fis.h or~ ~e:Jbirds to Coch com1.1erci3\ r:sheries und 
c!im:1:ic :::ycles. Hov·:ever, rece::t studies hlve conciuCed that boih f:lc:ors probably ~r-: significJnc 
(Froncis et ol. 1996). Climate has been recognized as the domin~nt fac:or in fluct~otions ofpebgic fish 
srocks {\Voos:er l 993). C!im:lte In th~ Gul{ or" ,-\laska and 8.::-ing Se;; unC~rgoes cycl!S of varying 
le:1'~~h5 (Royer 1993). 1,vhich influences rhe nurnbers and d!stribu(ion offorlge fish and h:!~ce lvian 
prod!..::::·1iry (?lat! and ,-\nderson l 996. Francis et al. i 996), Th:! snr.1~ h.:i.s bt:cn rOur.C ln ~:1St!r:1 (:!.nJdJ 
o.nc! Gor:hern 3ritair. (Carsc:idd:!n !9S-4. 3:idey l 939). 
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;..!...;1,ve·.-:::-, :::-ec:e·: :'.si"".::ri~s on forage fish c:2n dee?en and pro!ong ~heir r:arura! popu!atlcn cycles (D·.iffy 
" - - ' , , , , , " , ' • , .. , , I ' '" " , ~" ~;::s.-. :'i'-7 t::. :n oc:er r.auor.s -.vnn uirectec Lora3e~i1sn nsne:-1es. severa stoc::s 11ave ';:r::.sne... 

Ct.:! :c 3. ·.:Drr:bin:Hicr: of,::!im:itic 3.rtd pressures, \Vhich has led to local popuiadon declines in 
se;;.birc.:L Cxam;;ies incii.:de fisheries on a:1.::-tovet3. (Engraulis ringens) i:i Peru (SchaerTer i 970. Duffy 
!9S3 ), herr'.~g in >:orwav (Lid 193 L An'-<er->:i:ssen and Sarrett '. 991 }, and piichard (Sardinops 
Ds:::~:·!:::.:) ir: - .::..f;;;3. (Cr:i.,vrOrd ar.d Shelton 1973). ln uo~hv•estern Kussi:i. \vher~ severai forage 
s::~ci::s rcaoe1in. h~:-rin12. and ,;,\rc:ic .:od (Boreogadus saida) 1,ve:-e overfished. sandlance are still 
3.~·::.:!:i.bl~ :~ se2bir2.5. b~t the birds appeJr to compete for them more intensely than before (:C.rasnov e~ aL 
1995), 

L3.S Significance of Forage Fish to !\!arine tvlammals 

In general small fora!l:e rish such as caoe!in, herring:, sandlance and eulachon, have been recmmized as 
important prey ire ms"for a variety of ~arine mam,;al species. Among these are northern fur ;eal, Steller 
sea lion, harbor se:ii, sported seal and bearded seal as well as humpback whale and fin whale. Northern 
for seals, Steller sea lions, and harbor seals have been declining in abundance for a number of years 
(Table 6) and some theories attribute these declines to the lack of avaiiabi!icy of prey species. 

l:irge!y due co the variable nature of the food habits data on different predators with respect to sampling 
method. timing and location, and lack of survey data on non-commercial prey species, the relative 
importance of forage species can appear uncertain. However, taken in aggregate, the available data 
suggest that forage rish species are important ro marine mammals when and \vhe:-e the:: are available. 
Table 6 shows the relative rank of forage fish species in the die rs of Pribilof fur seals, :Ote!ler sea lions, 
and harbor seals in :he Gulf of Alaska. Capel in are an import:im component of the diet of all three or" 
rhese species. In addition, of those species, forming the forage fish category, Ba:hylagids and sand lance 
-:ontribute to the ci:r of the fur seal. with eu!achon as another important component or· the harbor se:il 
diet (Table 7). A summary ofcapelin and other forage fish use by selected marine mammal species in 
Alasb follows (d:Ha for pinnepeds from Alaska Fisheries Scie::ce Center). 

'.'orthern fur seal. Examination of3.530 stomachs collected from se:ils taken at sea in 1960, 1962 co 
: 95-', I 96S. ! 973 ad I9i-' indic:ited that cape! in was th<: third most prevalent prey irem. behind wal !eye 
pol!Jck anc P:lcif:c herring. Available information on fur seal feeding habits prior (1892 to 1950':;) to rhe 
pellgic collec:ions :llso describe c:ipelin and bathylagid smelt as primary prey in seal spewings and 
stomach;, Paci rte herring and c:i.pelin were absent from stomachs collec:ed in the 1980'; and 1990's. 
Absence of forage fish in the samples was thought to be related :o fluctuations in the abundance and 
l\'li!ab ii icy of :hese fish, environment:i.I changes in the Bering Sea or exclusion by the existence or" large 
p0p1Jl-11tiuns o ( \vai !eye poHock. 

Steller se~ lion. Few ooporwnities exist to coHecr food habits data for Steller sea lions in offshore 
waters of the Sering Sea. Stomach samples collected by ADF&G in 193 I, and 1985 to 1986 did nor 
indicate :he presence of forage rish sp<cies, but rather contained predominantly walkye pollack and 
y~!lv"1/~'.n sole, Ho\vever. C:.1pelin comprised lbaut 60o/o of the stomach contt'!r.ts idt'!ntif:i::d from sn.n1pti::s 
cJ!'.~~~::d tr. the Gulf of ...\!askn during sum:r;er 19i5 to 1973 (n=J i). 

H;irbor se:il. ,.l_nllyS;!S ofh:irbor se:l! stom;:ich contents from co!iecrions made l.:ly .ADF&G during l97:J 
co 1973 in th~ Guif or Alaska indicated the presence of several forage fish species, including capelin, 
:!~.d:i:.::-..on. P:.1citic he:7ing ;lnd Pacific s:ind lance. fn panicu!ar. capeltn, euiachon and P.:icific herring 
r1::k~d 3rd. .!th a::C 5~h respectively out of 15 species compared using the Index of Re1.::.tive lmpartance 
Ii:<..!) r::!:hcC. S::1s::;n::il lnd n.ren. ciiffe::nc::s \Yere pror:ounced~ capi:!lin """e:re mos: ccmmon ir. collec:ions 
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Si:niiarty, e:.:!a.::hor. corrtprlse..i 95~/o of:he conrc:tts volume :-Jr ~oi!e:tions in the Cvpper R.iver De!(.:?. 
30°/~ in Lo\ver Cook [rdet. :::.nd ~.oc;,, around Kodiak 1si:ind. 

Sporred se:il. Collections;;( ;poned seal stomachs (n=!-l) during \l2rch - June !976 w 1978 in t~e 
sourhe::istem Bering Sea indicJ:red thar caoe!in v:as (he oredominJnc crev itef!l. Similai collections from 
the non: hem Be:-ini Sea (n= t2) in 1976 t~ I9i3 contal~ed predomin;nciy .~rcric cod . .;apeiin and saffron 
cod. In March - June i 972 and 1973 spotted seal coliec:ions from the Gui f o:· Anadyr contained 
predominantly Arcric cod. but pollock and sand lance were present a;; we IL 

Bearded seal. Pelagic collections of bearded seals neJr St. Matthew [sland in the Ber:ng Sea in spring 
193 I indicared a very high occurrence of capelin in the dier, 82%. ba;;ed on 16.940 individual cape I in 
remains recovered. The authors suggest that the high occurrence was related to the presence of dense 
schools of capeiin that rise in the water column and move toward shore in the earl;.· spring. This prey 
species. like the other forage fishes. therefore. may be very important in specific areas and times oiyear, 
but would not necessarily appear as important prey if sampling were to occur elsewhere. at different 
times. 

Humpback whale. The major prey species of humpback whale are small schooling iishes and large 
zooplankton, mainly euphasiids (Nemato 1957, 1959. 1970; Krieger and Wing 1984, 1936). !mpor1lnt 
prey species in southeastern Alaska are capelin. herring, walleye poliock and krill (Bryant et a!. 1981; 
Krieger and Wing 1984, !986; Dolphin : 987). Shifts in distribution of humpback whales in southeastern 
Alaska have also been documented in apparent response co cbnges in prey abundance (Bryant et lL 
I9S8, 1981; von Ziegesar and Matkin l 9S6; Baker et :i.I. 1988). 

Fin \Yhale. !'in whales are seasonal Iv associated with coastal and continental shelf habitats and food 
resources. [n the Nor:h Pacific (Ka\v;mura l 932) fin \1o·hales compe~:e \vith commerci~l fisheries for 
~ommon prey species such as herring. northern anchovy. walleye pollack. capelin. sandbnce and 
!antemfish, Data complied over the past 25 ye;irs suggest that L:-iesc \vha!r::i feed in E:lstem ~orth P~cific 
waters (e.g. Shelikof Strait and the Gulf of Absb). 

1.3.9 Commercial For~ge Fish Har•est 

fora2e fish form on iv a smal I ;iart or· the bvcatch of commercial ground fish fisheries. Forage fish are- , . . ... 
taken '.nciden:al to the Alaska ground fish trawl fisheries in amounts of less than one oercent of any- ' 
direc:ed fishery (L Fritz. per. comm). Annual osmerid bycatch (principally capelin caught by the 
yellowrin sole fishery) by all groundfish fisheries in the Bering.Sea and Aleutian Islands rang~d between 
-lJ-800 mt in 1992-95 (Fritz 1996) ..Annual bycacch corals by BS.Al groundfish fisheries ofa wide ''arie:y 
of other fish. including bath:·lagids. mycrophids. sandfish. sandlance, ee!pouts. snipe eels. greeniings. 
!umpsuckers, pricklebacks. and snail fishes have amounted to about !.000 mt for both 199-1 and l 995 
(Fritz 1996). While it is not known what percentage these values are oi their acruai biomasses in the 
BSAI region. chis amount ofby<:::uch probably :ias [inle lffect on the c~prod~cibility of e,ch species nor 
does i( rep:e5e:ic significant competirion \ ..-irh oth~r 3pt:x predJtors (marine m:imm:ils. birds lnd orh>!r 
iish) 

B~cJwsc J spec!fic reporting ca!egory exiscs for smelts. some c:ilch C:.1.t-:i are o.valL1ble for this species 
group. Da~:i (rom th'.! GO . ..\ (Tables 8~ l I) indic:ite th::H smelts are t:'.lk~:1 :is by<:Jtch p;-.:~omin:ir::!!y in th.: 
bot:orr: pol lock. pt!l~gic ;;io!lock and ro'(kfish r:-::i;vl tishe;ies. fn th~ SS ...\l (Tables 12· l 5) th~ byc:irch or· 
smci:s occurs mo.inly in the yc:lo\1.:fin sole :lshery and too. less.tr ex::!:1t in lhe pcl:igic ?O!lock rish;!;y. 
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.A!thot.:zh there is !in:!e commercl:!l fishln2 on i'or:aze fish soecies. docu::-.encation ~x!sts of a smaU and 
sporad:~ ::::omrr:e;:ial ~lshe:-y on cape!in ai c:~r::-· :;,.s...:he i 960's (.ADF&G, tS93). The largest har.'eSt o( 
~::.?e:!tn \vas takeri in :98:.!. (439 me: sorted) and !n l993, 3 i m: or" c3.pe!ln \~·ere harves~ed in Nunavachuk 
Bav. Data reveal cha\ no more than three ·;esseis oer vear carticioaced in a caoelin risherv. Data from 
l992 and 1994 indicate that '.ess than l mt of cap~lin ~vas ~omm~rcially harv~sted by on~ boat. The 
ii mired annual harvest of i:apelin in :he North Pacific is due ro sporadic marker i:onditions. processing 
limitations, and fluctuation of available cape Iin biomass. However. declining Atlantic stocks have the 
potential to change the market interest for capelin. 

Pre_sent!y, commercial fishing for cape!in is open by regulation, noc managed by emergency order, and is 
restricted by few regulalions. The oppor:unity for a directed fishery on capelin or the other forage fish 
species e:dsrs under the current management system. Presently, species contained in the proposed forage 
fish category are not ac:ively managed by the State oi Alaska; however, cooperative State and Federal 
mac.agement would be necessarf for those forage fish that may be distributed in State waters during 
spa\vntng times. 

l.3.10 Subsistence H~rvest of For1ge Fish 

The .-\laska Department of Fish and Garr.e (ADF&G} Subsistence Division conducts household surveys 
co determine subsistence use of forage tish species. Data from these surveys (Table 16) show that smelt 
are repo11ed harvested in a large number of coasrn.I Alaska communities, including communities in the 
southeast. souc~.cenrra!, southwest, west and arctic regions. Reported smelt harvests range from a few 
pounds to several thousand pounds per community, depending on the place and year. in the southeast, 
sourhcentral :i.r.d southwest region, eubchon are the smelt most commonly taken. Rainbow smelt, 
capeiin :ir.d "unknown" smelt are :ilso reportd har;ested in communities in rhe :irc:ic. west. southwest, 
and southcentral regions. Th" .-\ DF&G caubase contains no records of subsistence harvests of other 
forage fish cltegories: ho\1,·ever. it ls possible !hilt in particular cor:1munitles some subsistence harvest:; of 
other forage rtsh species may occur (B. Wolfe, ADF&G Subsistence Di•-. per. comm.). 

!.O NEP.-\ REQUIRE;¥1ENTS: E"-'vTRON:'>IE:'iTAL !:>!PACTS OF THE ALTE~'IATIVES 

An environmemai assessment (EA) is required by the National Environmental Policy Act of 1969 
(NEPA) to determine whether the action considered will result in significant impact on the human 
environment. The environmem:il analysis in the EA provides the basis for this dete:minarion and must 
lnalyze 'he intensity or severiry of the impac' of an action and the significance of an action with respect 
to socie~; as a who!.:. the affected region and interests. and the locaiiry. If the action is determined not to 
be significant based on an analysis of relevant considerations. the EA and resulting finding of no 
significant impact (FONS!) would be the rinal environmental documents required by >:EPA. An 
en 1.:ironm~:it:d imp:lct study (E[S) must b-.! prepared for major Federal actions signiricandy affecting the 
ht:m:.in :e:1vironmenc 

.J..n E . .l. 171U5i inciude J brii!f discussion of the need for the propvsai, the :J.lte:-nacives consid~red, the 
environmental impacts of the proposed action and the alternativ·es. and a list of document preparers. The 
ouroose :lnd a!t¢;natives \ve:re dis:ussed in Se:rions l. t and l .2 . .ind the list o( or!:iarers is in Section i. 
' . ' ' 
This sec:ion cor.t:tins the Cis.:ussion of the e~vlronrnentn.l imp~ct5 of the alternatives including imp;:icts 
vn ihr-;2.t'!r:ed ;i.r:d e:id~.""1gered species and milrine :T',J.rr.r.1.als. 
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2.1 Environmental Impacts of the ...\l!e:n:itives 

T ., t..,,.,. .. '""' ..,~,,; , ;...... nnpa,..~~ ... ·.. :;; g-.,..,,r...,\ ,..,.,,.,. "l'I, : "-- ~·;;·.:..-\ ... \V] 'tL II C";~·"" . ,,.,, "'"' ,r::Jnme::'ita~ .,.:,::;01..l-~- :.::icn-r} i.1~:.-;:. ... "" :11 .... :11. t -\.i!0n$ ,~ .. - af._ ,,. .,ff""cts ...... -.. ,._;:iU:i!P;:: ~..,.-,; .. ·..,a

:rom ( 'l) harvest o:~ fish sto-:ks v ..·hich may :esu!t in changes !r: focd :!vatiabiiit:• to predators, chang~s in 
the popu!ation structure of target f:sh stocks. lnd changes ir. cornmunity structure; (Z) changes ln :he 
physical and biological structure of the ber.thlc environment as a res:.dc of fishing prac:lces, e.g.. effects 
of gear use and fish process\ng discards~ ~nd {3) entangler.ienUentrapmenr of non-larget organisms in 
active or inactive fishing gear. A summary or"the effects of the 1996 groundfish total allowable catch 
amounts on the biological environment and associated impacts on marine mammals, seabirds, and ocher 
threa:ened or endangered species are discussed in the fir.al environmental assessment for the I996 
groundfish total allowable catch specifications CNMFS 1996a). 

Alternative I, the status quo, could affect predator/prey relationships if a relatively unrestricted directed 
fishery were allowed to develop on the forage fish species inciuded in this analysis (Osmeridae, 
Bathylagidae, Myctophicae, Ammodytidae, Trichodontidae, Pholidae, Stichaeidae, Gonostomatidae, and 
the Order Euphausiacea). Currently these forage f:sh species are not harvested in large numbers, burro 
the extent that a potential future marker develops. the existing status quo management structure could 
allow the harvest of large amounts, or possibly unlimited amounts in the case of those "non-specified" 
species. As noted from the discussions above on the significance of forage fish species to the diets of 
se~birds and marine mammals, as well as o;her commercially important ground!ish species, the 
unrestricted harvest of forage fish could have a negative impact an these hig~er trophic level animals (see 
Section l above for details). 

Alternative 2. under any one of the options would restrict the potential harvest of forage fish species. The 
e:-:tent to which that might occur and the circumstances would depend on the option chosen. However, 
this Alremarive would prevent uncontrolled ~arvest of forage fish and better ensure th:it the food 
resources of predators would not be unduly diminished as a result of :ishing activities. 

2.2 Impacts to ESA-listed Endangered or Thre:itened Species 

Listed ond candidJte species that may be present in the GOA Jnd BSA! are discussed in detJi! in rhe 
EA/RlR./lnitiai Regulatory Flexibility Analysis conducted on the annual totol allowable c:itch 
speciticotions. The following species are c::rrently listed under the ESA and could be present in the 
BS. .\I :ind GOA managemem are:is. As mentioned above, some of these species could be negatively 
affected by the status quo option of Alter::ative l and the potential for removal of import;mt forage fish 
prey under this al:emarive. Alternative 2 would ensure that the unremicted harvest of forage tish prey, 
as defined in this analysis, would not occur. This action would ~enefo these marine mammals and 
seabirds listed below that feed on forage fish species {see Section I Jbove for details). 

Endangered Species 

Bowhe;id whale Balaena rnysr£c~rus 
Nonhern righr \1,·h;ile Ba!aena glacial is 
Sei whale Bclc:enoptera borealis 
Blue whale Balcenoprerc: n1uscu!us 
Fin \vhale Balaznopti!rc .oh.vsaii:s 
Humpback ·,vfi::i!;! .Vf-!g::tpcera novaeangliae 
Sperm '.vha!e P.vset.er m::croc'!,ohc!us 
Sn:ik:: K:.,-::r sockey~ sJlmon On::arh.vnchus nerkc 
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Short-tailed albatross Diomedea albatrus 
Steiler sea lion (eastern stock) Eumetopias jubatuS 

Threatened Species 

Steller sea lion (western stock) Eumetopias jubatuS 
Snake River springisummer/fall 
chinook salmon Oncorhynchus r.shawytscha 

Spectacled ei~er Scmatmaftscheri . ' 
$teller's eider Polystictastef!e:i __ c.:_;J"· ' 

I 

2.3 Impacts on Marine Mammals 

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

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

2.4 Impacts on Marine Birds 

Seabirds not listed under the ESA that may be present in the GOA and BSA! are listed in Table 5A. 
Alternative 2 would restrict the removal offorage fish that are important prey resources for ma,rine birds. 
Alternative I could potentially negatively impact marine birds by allowing the unrestricted harvest of 
these prey species (see details in Section 1.3 .7). 

2.5 Coastal Zone Management Act 

Implementation of each of the alternatives considered would be conducted in a manner consistent, to the 
maximum extent practicable, with the Alaska Coastal Management Program within the meaning of 
Section 3 0(c )( 1) of the Coastal Zone. Management Act of 1972 and its implementing regulations. 
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2.6 Finding of No Significant Impact 

For :he reasons discussed above, implementation of any one of the alternatives to the starus 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 l 02(2)(c) of the National 
Environmental Policy Act or irs implementing regulations. 
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3.0 	 REG CL.\.TORY I:\lPACT RE\11\\: ECO'.\O)!IC .-1...>1) SOCIOECO:"O:'>HC 1:V!PACTS 
OF THI ALTIR.'\'ATf\ t:S 

This se:::vn pro\"ides i:1r0rm:ition ::bou: the :econorrlic lr.d s0c:ce~,')n0rr:lc '.mpacrs of :::!~ernati•:es 
·~~ 1 , ........ ,..,.·~-:~.,.· ~-~l-1,,. . .--<; ""...; ~1- ."\ r:~ ... o· ··no· mo\··~ ".l'"·*~.(>.."'~-"l.; .... , .• i..,-"' -']"'''·"'"' :!i.:. "a•u·· or·!t.\..1l.!~!.ig !CC ..du;..-dQil 01, •,1 .... !P.v,\l,..Uu;, vf .:;:1....:U, > •1 .. ~: ...... ;.;C -tt;,.,,,.,..,,.. '-!. iti-_ -'-·•vn, ··•'- >i • t-

t~~$e ir:1p::.c:s. q:..:2.r.tifi:.'.lti0n o{:hc ::corian1ic ir:ipacts lf possi6!~. ::.r.d d~s,::Jssion or'~r:e :r::.Ce offs 
:ret\vee:i qual!t2:i\·e ar:d q!.!:.ln[itadve benezl~5 and costs. 

Th~ re~ulremen~s (or all :-eguJ;!.tory ac~ions s9eci:ied in E.0. !2S66 :±re surr.m:i.rized ln the fotlov;ing 
star~rr»enc from 'i'.~~e: order: 

[n deciding whe:her and how ro regulate, agencies should assess all coses and be~erits of 
available regulatory alternatives. including the :ilternative or' noc r':!guiating. Costs and 
benerirs shall be understood to include both quantifiable measures (to the fullest e.~tent 
chat these can be useful[y estimated) and qualitative measures of cosrs and benefits that 
are difficult to quantify, but never.heiess essential to consider. Furrher, in choosing 
among alternarive regubtory approaches. agencies should select chose approaches that 
m;ix!miz: ::.et ben:!fits (includ:ng po~enti::i.I economic. ::r.vironment. public he:i!th and 
safety, and orher advanrages; distributive impacrs; and :!qutr:·). uni.:ss a statute :-equtres 
ano(he:- regul::i.tor.'.: approach. 

Exe:ulive Order l 2366 requires rhat the Office of lvfanageme:it end Budget revie ..v proposed regulator,..· 
progr:ims that <!re considered to be "signific::inc" ....\ "signific::.:i~ regulatory :iction" is one that is likety to: 

!. 	 H;ve an annual effect on the ~conomy of SI 00 million or more or adversdy affect in ;i 
rnJ.te:-~J! \va:1 the economy, :i sector of the economy. productivity, competition. job:>. the 
e:1\·ironment. f)ublic hcJ.ith or SJ.fety, or StJ.te, 1oc;ii. or tribal governrne:-1tS or 
communiti>:!S: 

Cr:::!te :! serious Lnconsisten..::y or other.vise interfere ..vith :!n 'H:tion t:lk>!:'! or plann<:d by 
lnoth>!r Jge.-1cy: 

\t::t~:-:al1y .:ilter the budge~J.ry impac~ ofen(idements. gr:in:s, ust:'!:- fe~s. Jr !oJ.n pro~rl1ns 
or the righcs ~nd obligations of recipl~:1CS thereof: or 

R:!ise nove! legll or policy issues arising out of l~gJ.I manci1t:::s. the Preside~t's prior:cies. 
or :he principles sec forrh in chis Executive Order. 

A regub:ory progr1:n is "economiCJlly signif:can['' if it is likely ro resu[c in the effects j,scribed abov<. 
The R[R is designed to ?rovide inform~tion to detmnine whether the proposed regulation is likely cO be 
··~concrnic:iHy sigCTlficJ.nt." 

..:.. bri;:!{ discuss ion of ooter.tial costs and bc!::e;":cs of this .1ction :s orovide'.'! for O!..H'oo:;::s or' ;;i,ssessin1• [h.:­
, 	 ' ' ' '.:3 

:J.icern.1tlves consid:!:-~d. The tot:i.l burden to :he . .l.l:isk1 fishing \ndusu·y resulting :"rom r~s~ricting h4rvt:st 
of ;·or:lg~ rish li!-.:e!y \vou!d be rr.inimJ.l. 

-:;;rc-g>Jry '.v25 r'Or .::~eti:i. From !9S~ \hrough !99..;, a m::ixlr:r:.!r.1 or" th:~~ ·:~sse:L.; p~r ~..;:,:r h:irvested 
:n -:J~m~r:!:;!:y. The ::oG".;r<.;!:-c::d h::!.:-'-':!S: or'cJ.pc!in h.:is vi:·:'...!:-:-:!C C'.:ecdy .1{~~:- or .:i~;ring the 
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herri:".£ season and is deoende:it on che buvers' av:J.iiabilitv tv rr:a:~et cJ.:>eEn oroduc:s. During this 
period~ ;l minimum oft ~r of capeiin \\·as.har..·,;:steed ir: 199..! and a :!lilXimum.of l,J:~ mt \Vere landed 
( 489 ITH sorted) in ! 98.l. Roe bear::ig :~em:::les arc sor.ed fr~m ~he !:::tir~ landing. 

The i.:::.pelin fishery ls experimenra! and efforts to develop a \:Orn:':le:-ciai interest in thi5 fishery are sto\v. 
This is largely due :o the industry's presen: market interest whic:1 is focused on herring roe and salmon at 
the rime when :he cape!in fishery is most viable. !fa cape I in fishery could be successfully developed the 
price of capelin roe could be comparable ro herring roe prices. The cape I in biomass. however, would 
most likely remain sporadic. 

The ex-vessel price for capelin was 6 dollars per pound for roe bearing females caught in 199J and 199.J, 
and 20 cents per pound for capelin processed as bait or used as meal to feed zoo animals. The ma:dmum 
cost to the industrv cannot be determined at this time, however. because of industrv'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 to be less than 5 percent of the gross annu~l 
receipts of the catcher vessels. None of the alternatives considered is expected co result in a "significant 
regulatory action" as defined in E.O. 12866. 

3.1 Reporting Costs 

Additional reporting costs or burden would entail the reporting and recordkeeping for those species that 
were formerly included in the "nonspecified species" category for which no records were previously 
necessary. Nonspecified species are defined under the FMP as any species not listed under prohibited, 
targeted, or the "other" species category. Processors and catcher vessels would underuke some 
additior.al recordkeeping costs under any of the options for Alternative 2. 

Administr:ltive, Enforcement :lnd lnformacion Coses 

NMFS would not require additional staff personnel to administer. monitor. ar.d enforce .-'.lternative :. 
However, additional staff time and resources would be required. 

4.0 ECONO'.\!IC E\lPACTS ON SMALL ENTITIES 

The objective of the Regulatory Flexibility Act is to require consideration of the capacity of chose 
affected by regulations to bear the direct and indirect costs of regulation. Ifan accion will have a 
sig:nificanc impact on a substantial number of small entities an initial Regulatory Flexibility Analysis 
(IRFA) must be prepared to identify the need for the accion. al.tematives, pocemial com and benetirs o( 

the ac:ion. the distribution ofrhese impacts. and a determination of n<r benetits. 

NI.IFS has defined all fish-harvesting or hatchery businesses chat are independentiy owned and operated. 
nor dominant in their fie!d ofoperntion, with annual receipts not in excess or'S3.000.000 as small 
businesses. In addition, se:ifood processors with 500 em;:iloyees or t"e·»er, wholesale industry members 
wit~ ICO employees or fewer. nor-for-protir enterprises, and government jurisdictions "ith "popul:ition 
of 50.000 or less are ~onsidered small entities. A "substantial number'' of small entities would generally 
be 20~~ of the total univi:!rse of smJ!I entities uffl!cte:d by che re~u!acior...A regulation ""'ould have a 
"signific:int impact" on these small ':!ntitles ific reduced annual gr~ss revenues by more th:in 5 percent. 
lncre:;.s~d toral COS(S of producrion b;t more than 5 percent, or :-esu!t;!d in complianc:: ~ost:; for small 
:::itici::s \hat are ar !e2st I 0 percent higher th:in comp!i::ince cos;:s ::.s .:i. ;:Jercer.t of sJlcs (.:i:- L:irge entltic:.s. 
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[. 	 a d-esc~:o~lon ::.r.d estim:He of the number of srn::il entities and :vc:;i.! n;_H:'.ber of :!r.c~:ieS l:t 
a ... ,-,,·-u' 1·,,. '.J';::::..-• ... ri -,,.·-tor •nd 101al nu~b., o: ·m·ll ,,.,..~;.;.,.s :it~f_,..- •.,,,,..;. ~nd

)-'~•• \,. -· ~t • ._,,.,.._.._ ;;.,,__._ , '"' '-II "'' l. ~ ,J, ._.,..,!.c"" ""'"''*""' ­

,, an::.!""Sis of cco!'tomi2 :mo=ic: on srnail en~i£:es. incl...:ding direc: and ind'.r::!ct compilance 
cost~~ burd.e!1, of ~ornple:

1

ing paper.vork or reccrCk:eeping :equireme:1t5. :;ffect on the 
competitive position o( small enrities, e{fecc on the small enciry's cashflv1,v and liquidity, 
and abil::;' of sir.ail en!i::es to remain in the market. 

NMFS has detennined that none of the alternatives would have a significant impact on a substan1ia! 
number of small emiries, therefore, an lni:ial Regulatory Flexibility Analysis was· not prepared. All of 
the P.toposed options under Al1ernative 2 would affect a substantial number of small entities because 1he 
proposed management measures would apply to all vessels fishing for or processing ground fish in the 
BSA! or GOA. However, the impacts of:he proposed action would not be "significan1" as that tennis 
defined by NMFS for the purpose of the RFA. Compliance costs of the preferred altem2tive would not 
be significant because vessels fishing for groundfish rarely, if ever, incidentally harvest forage fish in 
quantities that would exceed the 2-percent MRB proposed under option 2. While vessel operators would 
be required to monitor catch and discards of forage fish as part of their normal recorc!keeping and 
reporting requirements. these compliance costs \vould not reduce annual gross rcvenut!s by more than 5 
percent. increase total cos:s of production by more than 5 percent. or resulted in compliance costs for 
small entities 1hat are at least 10 percent higher than compliance costs as a percent ofsaks for large 
e:nt1ues. 

The proposed action would affec1 fishermen who wish to target forage fish. Several vessel operators 
have expressed interest in pursuing the capelin fishery and claim (O have the capaciry t·~ handle 500 to 

600 tons of cape!in if seiec: fish had been available in such quan:ities. No other comm,,:ial harvest has 
been reported on other forage fish species. Documented capeiin harvests in the Togiak district from 
1934-94 indicate that six vessels harvested a total of l,493 mt. These six vessels do not represent a 
substantial number of.small entities as this term is defined by N~IFS. 

5.0 	 SU:>BL.\RY A.'iD CONCLL'SIONS 

The proposed action would create a new forage fish category in the FMPs and restrict the harvest of this 
group. The puroose of this action is to protect species that have linle economic imporunce commercial I:· 
but are essential comoonems in the ecosystem as prey species for marine mammals. seabirds and other 
commer:iJ.lly import:int groundfish species ....\lternarive 2 is not expected to change fishing activitit!S in J 

manner th'1t would affrct the amount of g;oundfish harvested. 'for the purpose of this analysis forage 
fish are derined as Osmeridae (which include capelin and eulachon). Myctophidae, Bath;·lagidae. 
Ammod:1idae. Trichodontidae, Pholidae, Stichaeidae, Gonos1omatidae, and the Order Euphausiacea. 

Forng-e fish species h;ive be:;n sho\vn to bt important componern5 of the di~:s of se:lbirc'5. marine 
mJm:nJ.!s and comme:-c:atiy :rnportJ.nt groundfish species ..'\s a ;:!suit, and in viev.· of th! declining 
popuiJ.tions of some of ~he. pred.:itor species. rescricting the poce:i~ial ho.r.·es: or" these tOr::.g~ fishes \1>0\i!d 
likely h3.V<! posi(ive :ndirec~ etfects on pr~dator species. Under .Alternative!, Option ! ~r.tails the sening 
or ln .-\8C. T.-'.C J~d OFL amount for 1h' forage fish category This mav be difficuit giv'n the lack of 
inrOrrnz.cion on :h~ :ibu:;do.nce of ~he foro.gi! ~1sh species and :he limited c:J.t::i h:scory. Option 1 \\"Oldd 
:!Srab!i:;h :he forag! :ls.1 :ar~gory as a byc:itch only cac~gory \vi th th~ har;es: ~imited to : p~rccnt of thr.! 
hJ.:-'.':!)C of t:-10.s~ s~e::es for \\'hi..:h 3 c:re:(eC f'ish¢ry occurs. Option 2 \VOl!!d o.!!01.v inc:c:::-.tJ! har«cst 
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would not 

forage fish caregor:· 3S prohibit~:! to be disc3rded ar .se:l "vi;h a miniruum of inj~ry. This 
m:i.n2g:!::nent str:::.rcgy is rypic:dly reser«ed (vr economically import:int species orher Lh1n feCe:ally 
rnar.ag::d groundfish, Option 3 .:ou!d res~i: in L!::necessary· dis,;::lrCs J,:;d C:!u5e 3n unr.~c!ssary bu:-de:t cv 
c:.:.rchcr vesseis that do no~ soti: :'.lt se:i :ind to processors \vho mi.;st h:J.ndle :hese prohibited specles. 
Opt!cn ::: v•ouid acco:np!ish the objec~ive vr" ;:irevenring a directed fishery on forage rish r"'rom 
establishing, \vhih: minimizing :lny unnec:!ssary discards and 3voiding the prob!er:ls associated \Vith 
establishing an ABC. TAC and OFL amount. Option 4 would preve~t a directed commercial fishery from 
developing on any forage fish species; whiie avoiding the problems associated with Option I or J. 
Option 4 would also alleviate the potential for any "topping-off' activities that may be associated with a 
bycatch only status, as outlined under Oprion :2. 
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'L1i>k I. The diet of 'ckctod eastern llcring Sea shelf grnundlish species. Forage lish in the diet appear in italics, nnmbcrs in parentheses 
n.:prcscnl pt:n.:c-nl hy \Vt.:ighl 011trihu1ion lo the- dit:t. NIA i11dicalcs no other forage fish la the dicl. ' 

l!a11h PuHt>t:I{ Cu1J 1\ rroivlooth llouudcr 1•:.1cilic halibut Greenland h::tlil;ur-
I Etrph;n1siids (44.CJ) l'ollock (49. I) l'olluck (67..t) Pollock (53.9) l'ollock (74.8) 

·---­
2 l'olho:k (17.0) Offal (12.1) Misc. fish (15.3) Flailish (9.0) Sq~itl ( 11. I) 

] Cupcpnds (I I A) llrad1yurnn crab (I 0,)) I lcrriug (5.'I) l~rachyun1n ctaUs Misc. fish ({,_2) 
(7.8) 

·I _Siu imp (8.0) Misc. lish (?.6) Offol 0.6\ Misc. fish (7 .6) Offal (•LI)-
5 Amphipmb (-I. I ) Flatfish {7. I) Amphipods ( 1.8) A11omuran craus (4.6) Flatfish ( 1.2)·-· 
ti ':, ·'·'" ().2) Anou1Hrou1 cr.ths (:l.•1) SquiJ ( 1.8) Cod (4.3) Cod (0.9) ----­ ·-­., Misc. r.,1, (2.8) Shri111p {].5) Euphm isiids (I .5) Olfal (~.!) I lcrri11gl0.7) - ·--· - -­
8 Offal (I. I) J'olyt.:hiiclc \VUflllS ( t .0) Fl:.1 lish ( t.O) Stuitl ltuu.:e (2.2) Myctuphiduc (0:3_)__-·--·­
') C'u11di11 ( IJ. 7) Sa111! lu11cc {0.8) Srnrparnidac (0.)) Copdin ( 1.8) Shri111p (0.2) --- ­
1IJ Sund /1111cc (0.5) (iastropuds (0.5) 

.. 
Capdi" (0.2) llcrri11H(l.I) Cycloplcridac (0.2) 

Other ()::.:n1i.:rida.: (<O, I) Copelin (0.1) t:11l11c/um (0.2) Ow1cridac (0. I) Buthylogidw: (0.1} 

fufagt: /J111/w/11gid11c (<O. I) Osmcrid11c (<0. I) 0.Hncrh/1w (0.1) £11/achan (<0. I) Osmcridae (<O. I) 
fl;,;h 1\~1-.·1upliit!th..• (<.0.1) /iwliylugidue (<0.1) Alyclophiduc (-<0. I) Santi /once: ( <0.1) 

l-.'ulul·li1111 ( .:..U. I) ii_i'Clophftfttl' ( ...:O. I) Sau1l l1u1ci: (<U. I) 
F .. 1....1,,,,, I· fl I\ 

JM 




T:ihlc I. Co11li1111c1I. 

l{;u1h Y t•ll1nvfin !iOh: !lock sole i\lasl<a 11l:iicc Fl:ilhc:id sole Sl<:1lcs 
---­ ---·-­

I Echiuroid \Vonus: (22.4) Polych:u;lc \vonu:s (1!11.fJ) l'oli·clmclc wornis (55.5) Echi11mlc1111s (28.3) l'ollock (56. 7) 

2 llivalvcs (I &.5) Sand /mice (I •1.3) !Ji valves ( 11.1) Pollock (25.6) Misc. lish (9.9) -­ ·-·-­ -
.1 }',iJycliaclc \vornis ( 18, I) Echioroitl \vonns ( 11.0} Echi111 nicl \Vnnns ( t0, 7) Shrimp ( 12.H) Hrachyu1 :111 crahs 

(S.R)---­ -----­
•I .~111phipods ("l.U) i\mphipods (7.2) Sip1111culid wor111' ( Hl.7) Misc. fish (5.R) Fla11ish {6.7) 
--·--­ ---·----­ .. •. 
s Echlnudcnns (J. 7) llivalvcs (5.1) i\111phipods (<1.6) Euphausiids (<I .5) Shri11111 (5. 5)

-·­ - --­ - ---~------

6 /\110111111<111 c1ah5 (J.7} Sipunculid \V<n111s (5Jl) J'ri:1pt11itJ \\'Ol'IHS: {2.&) Offal ().'J) Off:d (5.2) 
·-~--- . 
7 Euph;msiids (3.2) Echi11odcr111s (2.H) ExhinodcrnlS (2.0) Mysids (J.5) J\no1nut:in crahs ().I)-----­ -
x '.;l11i111p (.l. I) Sl11i111p (2.0) lJ11idcn1iftcd cn1~l:11.:ca (0.6) llivalvc' (J. I) i\111pip111ls (I .J)----· . 
') ! iastrupod!-> (2.6) Misc. foh(Ui) Sa111l fo11cc (!J.5) t\110111un111 cr<\h (i.5) Smul /11ncc (0.7)---­ ------­
10 llr:1~~yur;u1 crahs (2.4) l'riapulid worms ( 1.5) llrnd1y11rnn crabs (!J.2) ll1achyura11 crab (2.J) Cod (O.'i) ·-­
C lllicr .\'uiul htnc(~ (0.6) O.rn1eridae ( <0.1) NIA Copelin (I.]) Copc/111 (0. I) 
fnr:tgt: !iot'1.rlo,1:irlnc ( •.·O. I) S11111/ /1111c<' (0.5) Sa11dfi.rli (0. I) 
11 ... 11 ( '1111t:li11 ( ··tt I) (J.Hnt:ritlutt (0. ! ) Afyclr 1phi1luc (<0. ! ) 

Afrctouhhlae (<0.1) 

J<) 



·rahlt: 7.. '/'J1e diet or sclcclcd cas1cru l\cring Sea slope gnuuultish species, Forage ~ish in ihc diet nppcar in icnJiC$, uurnhcrs in pan.:111hc;.;cs 
n.:pn.:sc11I pcn..:c11t by \vcighl cu11Crih11Cion lo the diet. NIA indicates HO other forngc fish i11 the diet 

ll:111h ~;1·e£11land I l:11ihut Ff:11hcad sole A rro\\·lonth flou ntl c-r l'ollot:k Cuti 

I l'ollnck (58.3) Echinoderm (49.6) l'ollock (55A) Euphausiids (26A) Pollock (SIA) 

2 Squid ( 18.5) Offal (23.7) Mi<c. lish { 15.9) ( 16.4) Offill (9.7) 

] Offol ( 11. 9) :\corpacnitl11c ( 10.1) Squitl ( 11.J) l'nllock ( 15.R) Misc. lish ('l. I) 
~-··--· -

•I Misc. fish (5.0) Shrimp (4.2) I lcrri11g (I I.I) Squid (8.3) Shrilllp (8.6) -
.I Cycloplcri1lac (2.7) Misc. fish ('I.OJ Shrilllp ('1.6) Misc. fish (HJ) 1l1achyur:111 crnh (6.2) . 
6 Fla1lhh (O.H) Pollock (2. 9) Offol (0. 7) //01h1·l"gid11c (7 .0) Fla!lish ('10)----­ .. 
7 1lrn i11g (0.6) l'olyclrnc!c worms ( 1.6) Echi1wdc11n (0.3) Mycl<J/1hidac (5.5) I !erring (J.5)

-x llulhylagidoe (0,il) ll1 achyurn11 cr:tb (I. •I) Misc/unidc111 (O.J) Offal (J.7) S11uid (I .'J)-
I) /; ~1·r.:fl>t>hitlur.: (O.•I) Squid (0.'I) Enplrausiids (!l.2) Copcpo1h (2.2), Cod ( 1.0) 

10 Ano11111ra11 crab (0.1) Mysid (OA) 1\~1~·1011hid11c (0.2) lien ing ( 2.5) Polychaclc worms (IJ.'J) 

Other NIA Myclophidae (O.J) NIA 0.1mcridoe (0.1) /Jat!tyloJ.!idoc (.r:O. l) 
ro1;igc ll111hyl11gitl1w (0, I) Sm11l /1111ce (<0.1) 
lislt 



T::b!:! :. 	 ?:!r::er:c by •se!gh~ vf~he lmpon:=.~t prey or prey group :v:.sL::neC b:,. the gro 1..:~Cr!sh in che Gulf 
of.-\!askJ.. "." rnea~s less chJ.n lo/c>. PLK. po!ioc:..:; H'.:::\. he:--:lng: C . ..\?. capelin: S.:..\N. P1ciflc 
sand lance: EUL. e·...dachon: ...\ TK..A.tka mackere!: 8 . ..\ T. b2.~hylag!d: i'vl'{C. rnycrophid: T . ..\?\. 
Tanner craO: P.-\0:. pandaiids: CEP. cepha!opods: FSD.fishery c:s:::ird: Eli?. euphausiids: 
C..\L. calanoid; ..\Tr. arro"1ooth rlounder; PH, Pacific halibut; 5 . .\8. sabletish: COD. Pacific 
cod; SST shvrtspine :homyhead: ROU, rougheye rockfish: SK.Ft.. shortraker rockfish: OLIS. 
dusky rockfish: POP. ?:!cirlc ocean perch: NOR. non:hern rcckr!sh: 

Predator 

Prey ATF ?H SAE COD PLK SST ROU DUS POP NOR 

:i ~ •• . :... :-. 66 S7 2~ 7 2 0 0 ' u 0 0 
~= :i 9 0 2 0 0 c 0 0 0 
,- : :i 8 ; 2 13 l 0 0 ,,

• 0 0 

s.:.:J , 0 0 0 0 0 0 
. ' . ' l 6 0 0 0 0 0 0 0 

.:..: ;\ l 0 0 0 0 0 0 0 0 0 0 

3.:.::­ 0 0 c 0 0 0 0 0 0 0 

:·'. ·:.: 0 0 0 0 0 0 13 0 l 0 

:.:.:: 0 6 12 0 , , 0 G 

? .:.:: 4 ~ 9 19 5, s: 0 2 0 
..... -:- :i 2 5 . 10 3 l 0' : 0·­ - l 

:s Cl l 7 29 l3 0 0 0 0 •'0 0 0 

::·:.i? 3 0 7 l 39 0 2 0 -, 37 ~o 

-··­ 0 0 0 0 l 0 0 0 2 2 3 

j: 

_," 



T::.ble ~- Percent b;: \\·eight or"rhe Important prey or prey group consumed by the groundfish ln the 
...\Iet.:t1an Isiands. "-"means less than l°IJ, ."\ TK, . .\tka mack~rel: ?LK. poHcck; HER. herring: 
CAP, capelin: ,vfYC, myctophid; SAT, barhylagid: SAN. Paci sand lance; EuL. eulachon: 
TAN, Tanner crab; COT. Cortid: CYC. cyclop(erid; SHR. shrimp: CE?. ce?halopods: EuP. 
euphausiids; CAL, calanoid; ATF. arrowtooth f;ounder: PH. Paci roe halibut: COD, Pacific cad: 
GT. Greenland tt:rbor: SST shompine rhomyhead; ROu. rougheye rockiish: SRR. shomaker 
rockfish: POP. Pacific ocean perch: NOR. northern rockfish: 

Preda to:: 

?:ey ATF E':t COD GT PL!< SST ROU SR.'< ATK Poe NOR 

ATK 44 12 27 0 0 0 0 0 0 0 0 
:i ..... 
~ !.,;~ 13 19 1 ~ - ' l 0 0 0 0 2 0 0 
~::?, 2 1 0 0 0 0 0 0 0 0 

C.::!..? 0 5 0 0 0 0 0 0 0 0 
t·!~(; 

-' ­=--·.:. 
7 
0 

a 
0 

3 28 

13 
37 

1 

0 
0 

4 

a 
:s 

0 
-
0 

34 
0 

l 
0 

s;..N 0 0 0• 0 0 0 0 

EUL 0 0 0 0 0 0 0 0 0 a 
T.:..:r 0 7 2 0 0 0 0 0 a 
-~~"-V;.. 3 - 7 G 51 0 !. , 0 c 
cv~. '­ 0 . ,5 0 (} 0 0 

s ::?, 

--"\.:.. 

2 
3 ,­

- I 

10 
12 

0 
so 

4 

2 

?'_j ~s 

0 

32 
3 3 

a 
2 

3 
l 

:.:::; ? 5 0 43 l 2 ",, 51 50 
~'.\_.-.!.... 0 0 3 a 0 0 ~7 7 17 

i­



' . ' ' . ' '. ~ ' . ' :.'.lt;or:s s.r:G ;:::-:n..::pal c:e[S or 5~ao:rc:s 

Population"' 

Species 

N·orthern Fu!mar (f"uimar::s giacfaiis} 
Foil,~tailed Storm-Petrel (Oce~r.oa'roma;!1rc:::ra) 
Le2ch's Storm-Petrel (Oceanodroma leucorrhoa) 
Dcuble-cresred Cormorant (Phalacrocorc:c curiti.s)' 
PeL1gic Cormorant (Phalacrocora.t pelagicus) 
Red-faced Cormoram (Phalacrocora.< urile) 
Brandt's Cormorant (Phalacrocora.t penicillaws) 
Pomarine Jaeger (S1ercorarius pomarinu.s) 
Paras:cic Jaeger (Srercorarius .oarasi:icus) 
long-1ailed Jaeger (S1ercorarius longicaudus) 
Bonapane's Gull (Larus philadelphia) 
Mew Gull (Larus can11s)5 

Herring Gull (Lar11s argen1a111s)5 

Glaucous-winged Guli (Larus glaucescer.s) 
Gl~~<:ous Gui I (lams h_~perboreus )l 

Black-legged Kic:iwake (Rissa 1ridacry!a) 
Red-legged Kicriwake (Risso bre,·irostris) 
Sabine's Gull (Xema sabini) 
Arctic Tern (Sterna paradisaea)' 
Aleutian Tern (Sterno alwtica)
Common Murre ( Uria aalge) 
Thick-billed Murre ( l,ria lo1m·ia) 
Pigeon Guiliernot [Cepphus columba) 
/vlarbld :\lurreler (Brachyramphus marmora1:1s) 
Kin!itz's Murrelet (Brachyramphus breviros1ris) 
Ancient Murrelet (Syn1h/ibora111pims antiquus) 
Cassi n's Auklet (P0·choramphus aleuticus) 
Le~s: ..\uklet (Aethia pus ill a) 
Par:.keet Auklet (Cyclorrhynchus psiuac:ila) 
Whiskered Auk let (Aethia pygmaea) 
Crested Auklet (Aethia criswrella) 
Rhinoceros Auk let (C!rorhinca monocarcta) 
Tufrd Puffin (Fratercula cirrhata) 
Hor0::d Puffin (Fratercula cornicu!ata) 

Tvtal 36,000.000 

BS/ . .\.1 

l .500,000 
4,500.000 
4,500,000 

9,000 
80,000 
90,000 

0 
Common 
Common 
Common 

Rare 
700 
50 

[ 50,000 
30.000 

800,000 
!50,000 

Common 
7.000 
9,000 

3.000,000 
5.000.000 

I00.000 
Uncommon 
Uncommon 

200,000 
250.000 

9,000,000 
800,000 

30•.000 
3.000,000 

50 
~.500,000 

500.000 

12.000.00 

GO..\. 

600.000 
i.200,000 
1,500.000 

8.000 
70.000 
40,000 

100 
Common 
Common 
Common 
Common 

40.000 
300 

300,000 
2,000 

1,000,000 
0 

Common 
20,000 
15,000 

2.000,000 
100,000 
I 00,000 

Common 
Uncommon 

600.000 
750,000 

50 
150.000 

0 
50.000 

200.000 
1.500.000 
1.500.000 

Dier'·' 

Q.M.F.Z.I 
Q.Z, c 
Q.Z 

F,l 

S,C,P,H.F,! 

C,S,H,F,! 


C,S 
C,S 
C,S 
0 

C.S.i 
C.S.H.F.i.D 
C.S,H,F.LD 
C,S,H,I,D 
C.S,P,M,Z 
M.C,S,P,Z 
0 

C.S.Z.F 
C.S.Z,F 
C.S.P.H.F 
C.S.P.Q.Z,\LF.l 
S.C.F.H.l 
C.S.P.F.Z.! 
S.C.H.P,F.Z.1 
Z.F,C.S.P.I 
Z.Q.S.F,I 
ZJ 
F.S,P,Z.l 
Z.l 
ZJ 
C.S.H.A.F 
C.S.P.F.Q.ZJ 
C.S.P.F.Q.Z.l 

:;.. 	

-'' -' 

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


Popu!Jtion' 


Species BS/Al GOA Dier'·" 


Short-tailed Albarross (Diomedea clbam1s) Rare Rare ry 

Black7footed Albatross (Diomedea nigripes) Common Common M.F,Q,l.D 
Lavsan Albatross (Diomedea imm111obilis) Common Common M,Q,l,F 
Sooty Shearwarer (Puf!in:is griseus) Common Abundant M.A.C.S,Q.F.Z 
Short-railed Shearwater (Puffinus 1enuirosrris) Abundant Common M,A,Z. C.S.F 
hory Gull (Pogophila ebumea) Uncommon 0 ? 

: Source of population dac:i. for ;:c~onill :i:!lbi:-:is th:it br:~::d in coJ.S~::il colonies: mo;.:i::::::a r"rom U.S. f'ish :u1d: \V'iidlif~ Si::r... ic~ 1996. 
::::Hir.t:lti:s :1n: minima. cspt:::!:J.!!:: :·or storm·pcr:-~ls. Juk!.::s. l.nd pur'f:ns. 

: \'umcric1i i:stimati:~ ~r:! nol J•:::.'.i:i:bt;: fvr spcc1'.!S th.:ir do r:o( brc~d in coa>tJ.l colon:::s..~p;;roxim:it.:- numbers: :bund:i.'1t ::_ !O': com:-nan 
""1oi.10(·: uncommon= 101·\0;: :':.:':.:::; 101

. 

; Abbn:vi.1t!ons or' dir:t :.:om?O:<::~:s: ~L ~f;'ctophid: P. w:tll<yt:' 9'0l!oi:k: C. ca;:i.::i::: S. s.:..1d!:::..1:::::; H. h::r.ing: .-\. ?:icitic s::.ury: F. other 
:i$h: Q, squid: Z. zooptank~o::: :. Jth::: in,·cr.;:Or:lt::s: D. C.:::i:us; ?: no in:'orm:ldon :·er ,-\l.isk:l. Diet components at'! listi:J in appra~irn:H;,: 
orC:::r of t:r.pon:iic:. Ho•\·::v.::-. dic~s C<;?<=<d on JVJ.i bbii lty ir.c usuJl!y :u::: dor.ii:-::.:::: b~· onr: !Jr ;i (c\~· lcr:r:t.s (s:::: c..:xt). 

• Socrcts o( d~r:t dJtJ.: ..l.inl.:y :::..;d SJ.ng::r t9i9. BJird l."',C Goul.d 1936. Bcd:i::. l 969, D..:G:zng:: ~d S~g::: 1936. P.J. Gould l~i:rs. 
cor.:m.}. Gould l!t JI. (in pr::s:si. H~:ch 193~. 1993. H::t::i 1."'..C S.i.ig.:-:- !99:;. Hi.;:it -:: ~L l93l:t. b. c. lroni et Jt. 1936. Kuii:t.z [9~;. :-.turph~· 
~: J.l. !9S-4, l 937. Og.i !93.!. Ogi ~::G Tsi.;jl~J. l97). P;u::::1 :!..'1d P;:i;t:r:n 193:. S:ltlgc~ !936. 1937.!. b. Schr.t:id..::- :ind Hunt 19SJ, Sprins.i:r ..:t 
.::.'.. t 936, 193i. 1996, V~~-:::~ :: J.L 19$7, Vcrrr,cc; .i:id \Vcsuhcim t93..:. \Vchlc ! 93~. 



Pribiioffur seal' I Year I Steller s2a !iv11: ! Harbor seal' 

1950 I -!5 l.OCO I I 
1955 I ~61.000 I I 

I 320.000 
I 

140.1151960 ' I 

1965 I 153,768 I 
1970 I 230.485 

1975 273,261 !03.976 

1976 298,000 I 6.919 

197i I 235,200 I 6.617 

1973 24 7, l 00 4,$39 

1979 245,932 J.S36 

!980 I 203.8:25 I I 
I 

198! I 179;!44 I I 
1982 I 203.581 I I 1.575 

1983 I 165.941 j I 
i 96.j I 173.274 I U90 

1985 I 182,258 67.617 

1986 I 167,656 I I 1.2 70 

!987 I 171,422 I I 
1988 I 202.300 I I 1.0 1-l 

1989 I 171,530 I 2~.953 I 
1990 I 201.310 

' 
27 .360 I 960 

tnC::.'< counts of adults and juv~:ith:s on rook.:ri;;s ;:nd h:lt.:!ou:s from th:: :-.:t:'.1Ji ?';!'ninsu!a to :..:..i~'..::i is!.::;I.!; from 
~J·,·;ci:r :: ,; ; 19901 1rd .\!~:-;-;ck ~: ol. ( 193 7. 1991 i 

:.::;:I. 



T~b!~ 7. R.ar;k of fH·~~; spe~:-=s in ;:h~ o;:-?:-'.~iiv( fur se:J.is. s~ei~ei sea iions. ~u-;d r:::.~·:o:- s;:aLi !h~ Guif of 
.-\laska z:nd Bering Se:i... I 

! ' 
.l?.anking Pribi!ofJ-ur sea( S1c!ler Si'a lion' Harbor u:afI I I 

Squids (33.3) Poilock (58.3) Pollock (2 l .4) 1 I I I 
Capel in (30 6) Herring (20.6) Oi:topus ( l 8.3) 2 I I I 

3 I Pollock (25. l) I Capelin (7.4) I Eulachon ( l l .6) 

4 
' 

Atka mackerel (3 .5) I Salmon (5. l) Capelin (10.4) 

5 Herring (2.9) I 
I 

Squid ( 4.2) I H~rring (6.4) 

6 I Bathylagidae (2.9) I Sculoins (1.3) I Salmon ( .J.4) 

7 I Salmon (I!) I Pacific coc (0.9) I Shrimps (J.3) 

8 I Flatfishes (0.6) I Rockfishes (0.8) I 0 ·­ d c ~,, ac1t1c ::o ;._ 

9 I Sablefish (0.2) I Flatfishes (0.J) I fl:mishes (2.6) 

10 Sand lance (0.2) Octopus ( <0.1) Sauids (1.6) I I I 



Fis!t<ry Gear Smeits (ml) I I 
.-'.rro"1ooth I TWL I 0.1 

Bonom Pollock 

I 
Z..L-'.L 
TWL I 

-
21.9 

Cod HAL 
POT 
TWL 

0.2 
3.9 
6.8 

Deepwater Flatfish 

Other 

I 

I 
TWL 

TWL 
I 
I 

-
-

Pelagic Pollock TWL 27.3I I 
IRockfish HAL 0.2I 
I TWL 66.0I II 

HAL 0.3 
TWL 0.0 

Sableiish 

I 
Shallow flatfish TWL I 0.0I I 

Gulf of Abska Total I I 127.2 

TWL- trawl 
HAL- hook-and-line 



Fishery I Gear I Smeirs {mr) 

. ..\r.0\<.1COth ! 
i 

TWL I ! •,.J 

Bottom Pollock I TWL 
I 

I 5.9 

Cod H..\L . 
POT l.0 
TWL 16.6 

Deepwater Flatfish I TWL I . 

Other I TWL I . 

Pe!Jgic Pollock TWL l 3.3I I 

I 
.Rock~sh HAL 

TWL !26.6 

S2bleiish H..>.L 0.1 
TWL .I I 

Sha! low flltfish TWL 0 . .+I I 
Gulf of A.Llsb Toca! J65.2I I 

TWL- tr:iwl 
HAL· hook-and-line 



T~ble :o. 1992, 

Fisitery 	 Gear I Smelts (mt) I I 

,-\ITQ\\"tOOth H....\L 	 . 
T\l/L 	 0.1I 	 I 

Bottom Pollock 	 HAL . 
TWL 155.8I 	 I 


Cod HAL 	 109.4IPOT l 
TWL 5.6I 

Deepwater Flatfish TWL 	 .I 
TWL 	 .Other I 	 I 

Pelagic Pollock 	 TWL il.9I 	 I 
Rockfish 	 HAL 2.9 

TWL i64,7I 
, ,Sablefish 	 H.ALI 	 I 

I
HAL . 
TWL :.9 

Shallow ilariish 

I 
Gulf of Alask;l Tora I I 	 I 530,7 

T\l/l~ trn.\vl 

H.-1.L· hook-and-line 



Fisl1ery 	 Gear Smei1s (mt)I 	 I 
Arnl\\10oth 

I 
H.-',L 	 . 

I TWL 	 2.1I I 
Bottom Pollock I TWL I l 10.9 

Cod HAL t ·',~--

POT 2~. l 
TWL 13.3 

Deepwater Flatfish ! TWL I 	 . 

Ocher TWL 	I 	 I 

Pelagic Pollock I TWL I 13.2 

Rockfish I f-L"'-L 3.0 

I TWL I 108.7 

Sable fish 	 f-L-',L 6.1 
TWL O.lI 	 I 

Shallow flatfish TWL 	 7.9I 	 I 
Gulf of Alas"'1 Total I 	 I 308.6 

TWL- trawl 
HAL- hook-and-line 

­



Fishery 	 Gear Smelts (mt)I 	 I 

r"~IT0\\100th 	 TWLI 	 I 

Atka mackerel TWL 	 .I 	 i 
3onom Poliock 	 TWL 03i 	 I 

Cod liA.L -
POT . 
TWL 0.0 

Other Flatfish TWL 	 .I 	 I 
Pelagic Pollock I TWL I 0.9 

Rockfish 

I 
li..\L 
TWL 

-
0.4 

Rock sole TWL I . 

i 	 .Sablefish 	 HAL 
TWL 0.1I 	 I 


Greenland <urbot 

I 
H...\L 
TWL I 

-
0.1 

Yellowfin sole I TWL I 30.0 

BSA! Tot~l I I 31.3 

TWL- t<"!wl 
HAL· hcok-and·lin< 

51 




Fishery 	 c~ar Smelts {mt) I 	 I 

.-\r.0\\10och 	 HAL 

!WL 	 0.2I 	 . 

I I 
...\ tka mackere i 

i 
TWL 

i 	 .I 	 I 
i 

Bottom Po!lock I TWL I 2.8 

Cod HAL . 
POT . 
TWL 0.4 

.Other Flatfish 	 TWLI 	 I 
Pelagic Pol!oc~ I TWL I ) 

--'·-7 

Rock fish 	 HAL . 
TWL 0.1I 	 I 


Rock sole TWL 	 l.5I 	 I 

Sabldish 

I 
HAL 
TWL I 

. 

. 
Yellowfin sole I TWL I 2'.!9.9 

BSA! Total I I 292.I 

TWL· :rJwl 
 HAL- hook-lnd-tino ~

52 




Fishery I c,ar I Sn1~!ts (mt) 

..\ri0\\100th I T\VL i 
I 

. 

..;ck:i macke;e! I T\VL I il I 

Bor:om Pollock I TWL I 5.8 

Cod H.-\L . 
POT . 

I TWL . 

Other Flatfish I TWL I . 

Pelagic Pollock I TWL I 97.-1 

·Rockfish R-\L I . 
TWL I . 

Rock sole I TWL I 0.2 

Sablefish I HAL I . 

Gree:'lland curbor ' I R-\L I . 

Yel!owfin sole I TWL I 133.0 
I 

Gulf of Alaska Total I I Z9l.5 

TWL- trawi 
j:. HAL· hook->nd-iin~ 



Fishery Gear Smzils {mt)I I 

.-\ITQ\.\.lOOth 

Arka macke:e I 

Bottom Pollock 

! 

I 
I 
I 

H...\L 
TWL 

TWL 

TWL 

I 
I 
I 

. 

. 

0.6 

Cod HAL 0.1 
POT -
TWL 0.0 

Pelagic Pollock TWL I 9.3 

Rockfah HAL -
TWL . 

I 
Rock sole I TWL I 0.3 

Sable ti sh HAL . 
TWL . 

Greenland turbot HAL . 
TWL . 

Yellowfin sole TWL I 17.5! I 
BSA! Tor:il I I !23.S 

i; TWL· rrawl 
HAL· hook-and-line 



:;11w;1~;T1l·ICI'11/\l!VE~T OF FOf!/\GE Fl!:ill UY COMMUNITY /\ND Yl:/\1! 

( s,H111;1h!d Tolaf lnr 

1111~ C11r111111111ily 

Cnnvf!I• M1!:111 lh; l'r11u11h 

slon fl Ct Pct 

Perr.cot o! l tousehm<Js Pt11tidpa1ino fi.lclor Household Numbers Pounds Capila 
unils convlac:r nvglbllrv xJolnu1n Ylofltis pu1c,1;JCo1n11lunily Yt Hcsourcc 

"Ai<cnc 
01 C<lpcliu !~inion) nr 
HfJ 

I !i6u 1111cAs, 
£~1>ctio f2r111do1$~ 

Yak""'' fl4 C;ir::clin l21union) 22. ,, { JH HI f 1fi o 
,~OIJ111w1'S1 

-=@I11<,,diak Llly 9J !:<1f!!::~~-Hltt1nlon) I.I u 1,0 LO 
"ii5I~;;u•d I 'ninl C:npclin (9tunlun} u 11 0.0 LO--­

:.;:,ii;;IHt 

" llh Ct1pc:lin t21union) J9,4 JU' •u• 21 - <t6.~· 

10011 I llGEI! rnAl 

'·"'"" OG' E11laclton fhooliQ<t•l, c..'lndlctisltJ "' 5. 5.9 '. 0.0 
Chenoga Uov 01 ~ulachon fhooli2an. ~ndlefishl r. 0. l2,~ O.C '2.!J 

""' 02 Eulachoo (hooligan, candlcrishl, 5, 5,6--· 
'" 61 Eulacl1on p1oolig:an. candlerisl1L 1 r, 3.G 0.0 J.G 
Cooper LanuHHI 90 E11lacl1on p1ooli2an. candlefis.11) J,J 4.E 1.2 1.2 
c:"'dnva M §_ulachon (hooligan, candlefish) IG, 1 21.7 10.2 6.5--·­1':rudov:1 91 Eulacl1on (hooli.Q!~:!!~~~1) 1 " 1 ,0 no 7,9 O.!----­: :mdov;o 92 ~ulad1ot1 (hooligan, c;lncllel'ish} 19.5 12.7 17,2 
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