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Demersal Fishes and Invertebrates Tkawlecl in the
Northeastern Chukchi and

Westel*n Beaufort  Seas, 1976-77

KATHRYN J. FROST tirrd  L1.(JYD  F. LOWRY”

AIISTKACT

l’hirl~-fite successful ollrr trawl tows wtre cumtuclcwt  in the northcmteru  (:hukchi  and wcsleru  Iluruforl
.Scas in ,\tluusl-Septeilll]cr of 1976 tind lq77.  Ninctccu  sperics  or spccirs  grnups of fishes tinrl Z-W hl!ertclmile
tawr were idrnlificd. “1’hrcc  oflht’  iiduw [Ikrwgudu.r  wida,  I.),cudrs  poluris,  and Icrlu$  bicumisl  arcnuntcd  for
~~~ Of alI ri+t.k  ,.u”ghl.  Il}f{]rlllutil$it  (,u site, rcprt”l{lclije cul,dilit,ll+  UIId  food habits  is prwsmlcd  fur those

three  us well  as for  Arttdirllu.r wdwr.  ,t.vpid##p!#<#r##idev  olrihi, I.ipuris  $pp.,  Eunairrufrtvfru$  drrjugini. (irmndis
vin”di$.  and II.(,Ius  spufuhr.  ‘I”he first IIrwfnri  !ka recurd$  arc rcpmlwl  for Ihree spwics:  Arcfugadu$  ghrciali~,
I,yrudrr raridrm,  irnd h“mrrtwwranmus  prurcinrs. of lhr in~rrtcl}rntc txsa, ~,chirrodcrnls  (IutIiIdy  hrittlr  st;ms
and crinoids) w(m)  the mud uhumhml,  uud in most  cases comprised nmrc  than 75% orthe  tnlul  Irmcl hioouw
\\’est of hmg. 15.$O\\; hrittlr  stars.  ophiura  .wmi,  were predominant  whermrs  cad Id long. 150”\\i  the in~ertc-
Imrle i.ommuuil~  was char~cterimd II} crinoids  (Ilclinuwtrtr glrrciulix)  and  wall S C UI 1O P S  (Iklrcluprcftn
,grurrrlarrdiru$).  Inhwmntiuu un sire. reprodrrctite  cunditinal,  and  deplh  distrihdiun is prrwmtcd  fnr hrwh}-
urau  crah~ und shrimps  and the ocrurrtwe  wl’uthcr nt~.iur  in$crtthhr:ttr  wqn  is srmrmsrizcd.  A cuntpktt  Ii\t
of spmies tmd shrtium  at whi;h  each WIIS cwght is includrd.

INTR()[)UCTION

Since 1975. ;1s ;1 prcilufu III td”llshtvc  frclndcmll cxpkm~lion. hio-
Ittgic;d rcsc:mch in Ilw Al;iskan scc.t(w  {d”  (Iw  lkwl”IuI  Sc:I IXIS hecn
intcnsiticd under IhC iruspices  {II” the Alilskilll  ( )mcr  Ct~tltill~nlill
S h e l l  Enkirtmmcnltll  Asscssmcnl  I’r{}glitlll (()(”SEAP).  In lhc
cIIursc  of Ihcsc sludics.  it bcL.uInc c} idcnt lhul inlimalliim Im Ihc
clistritrulitm,  alxmditncw. A Iilc hislory uhoractcrislius  id’ idTsh~m
Ilshcs and cpihmthic invcrtctwutcs  wits  itlt)lt~st  t o t a l l y  l u c k i n g .

Since cmttin  d’ those ingtmisnls w~m lirrtwn  10 bc inlp{wl:mI  pIcy
0( Illilrinc nusmmitis.  sc;lhirds. ;md (~thcr I“idws.  ;1 Irawl sur\ cy wirs
cnnthtctcd in the nor[hcustcrn  Chukchi ml \tustcrn Ilcauliwt  SCM
to trcgin  10 (Ihtuin such inftwmation. Sinct  trawls  \t cm m:ldc in ctm -
junction with wr invcstigution  of the Iculing d tn)phic rcl;ltiort-
ships (If ringxl seals. Phocd  /li.\/)iJd,  d txmrduf w;Ils,  Eri,qmffhus

/Jdrbtlfm,  more dclirilul uttunlitm W;IS p;lid to sfwcics (Jr groups
which were ol” pomntiol impor[irncc  to [hcsc suds.

~hhets ( 1955)  Sllllllllistid  illlilrllliltillll  UVilililh[l!  pt.i(lr If) 1955

on the nmrkrc  Ilsh Iiun;t of arulic  Atitsk.  il and includd il diwwssitm
ot’ titxonomy  ml zw~geoyuphy. Alt”crsorr  irml Wilimovsky ( l(~fI~)
itnd Quisst ( 1972) cxmduetcd  trmvl survqs  in Ihc C“hukchi  SC;I  south
of Icy Cape. Quitst id Hisll ( 1972) published iI list t)t’ I’ishes  of
Alitskit and inclmlctf  sotnc  new rmmls  Irlnn Icy C;Ipc itnd P(lint
Bitrrow. Pfcilt!r  ( 1977) umlpilcd  ittl  cxtcnsiw bifdiography Of
Iishcs Of the FltxtuliMI  Scir  hut most ot’ the Iitcmture c-itmi  [hcn=in
tktls with frcshwirwr.  imitdr(mlt)tls.  irrrd nc:wshom  spccics. Rc(cr-
enccs to ol’lshorc dcmctsitl  fishes of the nor(hcastcrn  C’hulxhi und
wstcrn  fkrulilrl  Seas itm. restricted In distrihuti(  mid records (pri-
mitrily Irom rwirr Point 13illT{J\l’).  tnxonmnic  studies. ~n” iltlc’~d(jtnl

itcmrnts. Life history inliwmutitm for widcljp  distrihutml spccics
cim h“ Iiwrrd  in smfics  I’rfnll ~{)itstill isrctic  Alilskil  (e. g.. kvILhdi

1979) and Soviet and Cimwliitn waters  (Amlriyitshcv  1954: hlcAl-
Iister 1962).

lAlusk~  IXpanmcnt (~t’ Fish ml (iww. I MO  (’tdlcgc  thud. Fairbilnhs.  AK
99701.

Inf(mn;uion  on cpif:nm;d invcrtcl-mtm  is restricted kwgcty  to the
Dmnnv ;trc;i  ml ncmsh(wc Will~tS.  hlIMl rcptwls  itrc nf strictly laxn-
nmnic  n;imrc. “I”hc  report 01” MitcGinitie ( 1955] pmvidcs the mnst
c“(nlqdc[c  in fiwmatiim avuil;thlc  on the dislrihuti(m. tllumd;mcc, and
Iilti hi\tt>ry  (JI’ inlcrlt+rnlcs  ncur  Poinl B:trrotv. fll;tcGinitic  ( 1959)
dcslrilml  Ihu dislrihul ion ilIlll Iax{mtnny  fll g:tstrtlplds  in Ilurt area
;11!(1  I 1111 W!l Ilitllll  f I 1)6?)  ~ilt”C  it Sitllil ill’ II”COIIIIL’  111 (11” hi}’alvc mol-
Iuws. Sh{rcmahcr  [ 1955) rtyrortctl tm distrihutitm tjf wnphipods  ismf
Nlcrwics  illl(f K!ohr  ( 1962) cxmincd  collccti(m  of’ isnpds  mf
[;i[lilid~.  Hcdgpcth  ( 1963) reported on pycmflgtmids  nf arctic Amcr-
i~il  ilnd }{ulswn:mn  illld  !l(nllc  ( I 1)62)  I islcd st)lll~  hrytwmrns  found
;d(nlg the :Irt.(ic  c.tmst of Altisk:l.  Squires ( 1‘)60) dcsurilwd the distri  -
Iwtiijn and Iifc hisllwy  tIl”dcc;IpIul  ~lustiic.~iln~ in  the Ci]nidi~n  Arc-
tic. Rcccnt Iwnthic simplitrg  hy C“:lrcy ( 1977) in the western
flcauliwt Scu has dwrlt  l;urinly  \vith distrihuliwr irnd  dbtmtlance of
in fnunul (wg;lnlsnls. Also  inuludcd in Ih;lt \wwk is o ~illllilbl~  um~pi-
I:di{m ofdislrilmt  iimill  inliwnurti(m  illlll  :m cxh:tusli\e  Iilcruturv  sur-
Vcy.

hlE1’IIol)S

In 1976 t\w~ to\\s were mwlc in Ihe western Bcmtf’ort  Sca
tx.twccn  hmg. 152° ilnd 153°W  and Int. 710 ml 72°N  in w:wm40
m iltd I M In dLwp.  III 1977 tows \\erc  ll~ii(le  in the nor(hemtcrn
Chukuhi ond wwslcrn  fkilllli)d  S~ils fwtwccrr  long. 1 6 4 °  a n d
l-l 1“W ;Ind lilt.  700 wtd 72°N in watctx W to W) m (fccp.  Many

Mm c(mductcd  rrcar the somhcrn  edge (d puck ice. Wc sitmplcd
\\ i[h  sunihdhnm  otwr trwvls  of twn sizes. Hcaclropcs  were 4.9 and
5.8111 (16 and 19 II). NcIs  wue conslnicwxl  of 3.2 cm ( 11/4 k)

sttwh  mesh wcbl~ing with ().6 cm ( V4 in) stretch mesh Iincrs in the
cod ends. TOWS were 5-10 nlin bottom  time tit a speed uf 5-8 kn]/h.

orgitnisms were sorted from IIcfwis and rc;tdily idcrttifiitble  spe-
cies were counwd  and weigher.1. The occurrmcc of rocks, pebhlcs,
tu. mud in the net wits m)tcd.  All [lrganisms  w’cre  prescrvcxl  in IO%
f:ornu  din. Stomachs of fishes Mm injcctccl with lo% Furmalin.
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In the laboratory, fishes were nmsurcd I(I Ihc ncartx  (). I CM fork

Icng[h (FL). or tcrtitl  Icng(h  (“I-L) ii” Iork Icrsgth  was nM appr{ywiule,
and weighed to Ihc nm-cst  0. I g. Otoliths wtxc p{dislwd  tind
clcitrcd in xylcnc: the annuli wet-c clmntcd  tt] cstinuiw ;Igc. Sttmmh
contmtts  Of eitch fish were classfictl  by mu,jtm  tiixontm)ic  gnulp ;Ind

vohtmctric  ishrrnhncc of cisch  group ~ils isssigncd a RIIILC(I
lc. lnvcrtcbmles  from ciech  trdwl  were idcniificd II) Ihc Itwcsl

~ssihlc  titxonomic Ievcl. Mcmhcrs  (II”  Uilt.h  spccics  ttr lu~t~tl  \\cvu
weighed irnd cnurncrated.  Ctrtapocc  Icngths (CL)  of &xwpod CVU-
Wcirns were mcirsunxl  tu the nc;mst  0. I cm. I“hc numbcrx of nvi-
gerous critbs and shrimps in each trawl wmc noted.

RESULTS AND DISCUSSION

Thirty -thnw successful tows were CImdIICIMI f“IImI  2 AUgUSI to .l
!kfslember  1977; IWO (indicutcd by A ml 0. Fig. i ) were mmlc on
30 irnd 3 I August 197fr. Tcn were west d’ P{tinl Ihrmv.  I(I hctwccn
Bmuw  imd Prudhoc  My. ml 15 Iwtwccn  Ptudhtrc thy  ;Ind I h c
U. S.-Cwmkt  demttrcitliort  Iirw  (hmg. 14 1‘W). Dupth distribu[itm
Of tOWS  WilS itS folloWS:”  14 itt 40-50” Ill. I 1 ill 5 I - I (M) Ill. 9 ilt
10 I-I5O m. itml 1 itt 400 m mm I).

Ninetctm  species nr spccics gnqss  d’ fishes itml 238 spccics or
species groups 01’ invertcbrutcs  w“crc  identified (Appendix A). The
nmuril  history infurmatitm prcscntcd in lhis report is tmly from cnl-
Iections  made in 1977: mirtcrktl  from the 1976 tows t\M idcnlit’iml
and enumcr~tcd  hut riot further wtdwxl up. Kcprcscn(il[i]e  spcci-
mcns uf in\’crtctsritcs  arc Ctitilll)~UCd itncl  I(hwxl  a! Ik University
of Alitskit Marine h!tiscum.  Those t’ishcs rcprcsmt(ing  mngc cxIcn-

, 0

70”

6s7”

sions urc hckl in [he Id]lhy[]h}gy  C{dlect  ion. Niitit}nill  hhwum of
Ntilurd !icimccs, N:di{)nill  hlIISUStIIS (II C“amtda,  ottit~it,  (’untidu

[NMC).

k-ishes

Wb  cLn@I1  13.7 fishes hchmging  to 14 spccics? in trnwls  III:IdC  in
1976. In 111{’ n]twc cxtcnsitc  tril~’1  series chmc in i 977, 5 I 2 fishes
were  c;mght bckmging tn 17 spccics  (TAlc 2). Three spccics
(Ilo)-(’f,,qtf{llf.!  .SIIIAI, Lyiwtlrs  jwlari.$s, nnd Irclll.s l]i4.f>rtti.s)

;Iccimntd  Iiw 6.5 % of nll fishes ctmght. Eight spm.ics  were rcprc -
scnlcd  by I“ivc or fewer sfh.cilncns.

Pt-cvitws wcords  of” fishes of norlhcrn Alu& ha~’c been cotsr-
pilcd hy \\’ultcrs ( 1955). QU:ISI  ;Iml Hall ( 1972), :111(1 L’urcy ( I ‘)78).
A Iis[ d’ oil mnrinc  spccics rcpwicd  in Ih~)sc  cnntpil:ll  itn]s t{) occur
in the norlhc;ls(crn  Chukchi  A Ikwtfort  Sc;ts  is given in ‘Ihbic 3
tthmg \$”ith the spccics rccordul  in this rqwr  and hy NlcAIIislcr
( lt)(j~)  [itr tll~ C;lstern  Ue;lufwl  Scu. of the 41 sfwcics Iislcd. 5

(Limtmkt  wyrra. LIIIIt/WIm  IWICIIIWIIS.  Al,\IJ.\c>t.t,/JIIcIltI.t  .{corpim,

Aituti(hltrs  ptil~ilfn”iu.t , id Pidl~Ihrrli.9  ltfi/>[#ff.\”t,  rittlt.5)  :Irc pri-
nlorily Ikring  Scu tiwms which {ml}’ mrcly  occur  ilS  I’or ntwth  its
P{)in[  &lrr,,\\,  ‘1’h~ mnlaining 36 spccics uppc;lr 11) IW liidy W idcly

dislrilmtd  :tnd  cnn tw considered chnrnclcrislic  ol” [hc filllllil  of Ihc
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ml. rxue (m) (N) (w) Ctlmmmls

A 30 Aug. 1976 I?.r 71 “IV’

B J I h~, IV76 40 7 I “ I 3.s’

I 2 Aug. 1977 64 71 917*

2 ? Aug. 1977 4s 71 “19’
3 2 Aug. )977 rr2 71 “05”
4 3 Aug.  1977 4.3 71 “M’
5 I Aug. 1977 40 71021)’

(l 3 Aug.  1977 48 71 “3?’

7 4 Aug. 1977 44 711,~~.

8 4 Aug. 1977 44 71“4.s’

Y 5 Aug. }977 50 7 I “’07’
)~wL_._l~7 I [.,*,

I I 7 Aqr, 1977 1(M)- 120 71c~
—  1~ 9 Aug. 1977 w)] 71“s?.5’

I.r 10 Au~.  1977 s  1:58 7 I “.rf.  ’r’

14 I 1 /\ug,  1977 50 71~lrl’

16 12 l\ug.  1977 50 7 I 0 I 3. I ‘

12 Aug.  1977 50 71 ”16,  s’

J.L-AW77~ 71 “(K’

Isl ”yr’
}S2047 .9’

Istr’m?’
100’”01‘
160’’{)8’
16?”01‘
,b:.y),

Ihlwtr’

lh.\”47”
l~~oyy

161 “(w
I Srr’’xs’

Iss  ”.1.1”

154” 16’

153”4  I ,()’
1s3’’01 .Y’

IS I ~~.r,

Isl  “JJ’

I 4V042’

Klud

Mud

(irmel.  rocks
hlud
Mud
Mull
It,wks
Rocks
RIWLS
rtllcks.  lllud

19 Ill  Aug. lj77 “55 -7rTw1’~4r+:Mt—
-. .  .  . .  -—.

N,,  muil
:() M Aug. IQ77 Str 70 w’ l.rl “17” rr(lcks

21 27 Aug. 1977 s4) 70” 17’ I.ri -W’ Rocks
~~ 27 Aug. IV77 5(1 7(I” Itl  4’ 142”37’ Rocks
2.I 27 Aug. Iv77 7s 7(I”W s’ l-r: ‘?1’ (;mwl.  nwks
2.r 27 Aug. Iv77 I(I5 ?W’.lrl s’
M

143”ss’
211 Aug.  IV77 I 10 7(1’’.SK.  K’ 145 “(l?”

26
Utkr.s

29 Aug. IV77 5rJ 70’35 .5” 145” I .r’ R{tiks
27 y .Aup, IV77 w ?()”1 ()’ 145 ”.?2’
M W AIIg. 1977 I 10 71}’’ s{1’ 145*J I ‘
3 30 Aug. IV77 I 30. 71)’’ .$(1’ 14rl’’rJl)’
30 30 Aug. 1977 s-r 70”.W’ Iwlc(u’ R,lt,k$
3[ M ,\tJg. 1977 Srl 7{)’’.s7”
Jl

I.1fb”’r.1’
NJ Aug.  IV77 Vr)-1  In 7n”Ml  5’ 140’’ 3?”

.r.r 31 Aug.  IV77 70 7(I’ 5>’ 147”01‘ RIWW
34 3 S,.pl. IV77 I 50 7 I “yr” 155’’.r?’

. .—

. .

rl(wtllrxlslcrn L“hulxlli tind Bcaulixt  %rs.  For tlmx  of those species
(..lttt,,,qltllit.cgl  (t[.iil/i.x (NMC82-WJ27),  l.v(wdcs twihs  (NMc78-
WM). A I:lII~tt..y,~grfl~llllll{,$  prm~cisw (NMCX2-002fi)), the first
Ilcaufon Scir  records arc frnm our tmwfs.  our rcrxmfs of Lyorles

rossi [ Nhl C7%02ff9) fill ir major gi]p in the known  distribution of
Ihc spccics  which turd bcwr prcvinusly  mportcd  only from the Kara
!$~il.  Spitslwrgcn, iIIICf tf~~~hd  [slid. ~ilnidir.

hlirny  nf the spccics  Iistcd hy odwr auih{ws  were not cncountcrcd
in (wr lows since pelagic species such il~ salmonitls  irmf osmerids
wurc not adcqu;ltcly  santplcd by our I)l[cr  (raw I ml some spccics
such ;1s hT{\.~).xt>~.1,1>/ttJ/lt,v  qtt(l(lt,i(.t~t.tli.%.  irmf Litqj.wml  glwioli,s are
rcs(ritmxf in distribution h) coisstal,  btwckish  wtttcrs (Wtiltcrs 1955;
i\l\cmon  ilnd Wilimovsky 1966).

All of the primarily mirrinc spccics reported from w&tcrn  amtic
Cittliidil  hy hlcAllistcr ( 1962) hirvc been rcrxrtftd frum arctic
W“iIIL!I’S  II(lhC norlhcaskml cfru~cl)i  or wcsl~rn  B~allf[Jfi  s~~s (’l~ble
.3). NlcAllister suggcstc(l th;lt  this low arctic  l;mna,  which he

termed IIIC lnnrrit f’iiui]i), cxlcnds  rumtinutmsly  t’rmn the Btrothitr
Pcninsul;! region of the cwrtrid C.ili]itdiiin  Arctic  westward  through
the Bcauf( wt. C’hukchi,  &rs( Sihcriwr, I.;ip[cv,  Kmr,  and Burcnts
ScLis.  [Jilu[lill cnnrrcctions with the custcrn CimmIiiur Arctic and
N{)rtll  Atl;lnti~ am restricted. prnbirhly  hcrmusc t~f’ cfiffcrences in
W’illCr  Ictnpct;nurc. sirfinity. irnd icw co\.m.

t\f\ crson imd Wifimuvsky ( 1966) irnd Qutrst  ( 1972) reported the
rtwults  of” trawf  surveys in If\c Chufichi Sca south ilrd west  of Icy
C“upc  in which Ihcy found ilpproxinla[cly 43 spccics of mist-kc
l’ishcs.  Fourtmm otthosc, including 3 species of” Plcrrroncctidirc  itnrl
6 spcuics  of Cutlid:w.  huvc not fwcn rcportccl  f“nm  !hc nnrthcmtcrn
L-hukcf]i and flcaufi)rt  Scus  (Tiiblc 3). ‘l”lmsc  sprxics  il172  idf primirr-
ily North Pncific/Bming  Scil fiwms wftich  ilpptirently  ~isch t h e
mwthcnl I imit [If. Ihuir dislribut  ion in Ifw ~~lltlill C’huhchi Sr!il near
Ic”} ~iqw.  As mcnti[mcd  previously, tm oddilion;d  f’ivc spccics reach
(wI}; It) the vii. iuity of”  fl~int Biirnnv.

; ,$..,
,.

t, - - 7

Table 2.—FislIwJ cuught  in walers  40 m uml dceprr in the mwthcmtcru  (“hukchi  and rrmtern IJeaufurt  %rs during //<--

Au~usl-Svptwuher 1976 and IV77, ranhcd  in order urdccrtwsiug  mmwrical abundance in,loris,

No. or’sttitiom
l)cpth

N{, 4*I inJis IJU;JS Clmkchi lleauliml— —  . . .  - - - -  ..-—. rmgc
Lutin n;m>t (’tmmmr n:mw IV76 I 1)J7 lv7tl IV76 fy77 (ml. — — — —

rr,)r,,tlwldlt.r .W,4141
—  - - - -

,\t~lic cad fjl @T- 111 .. I n W .11)0
I.wlllh..$ /1,1/’ 11.1.$ (“LIIIWIIWI L+,lul ~io NI 3 ~ I I ‘M I 51)

l,,% I.tctwmr li<tdb,  wt] wuipin ?1 13 w I !{1

.Wc,licllft\ .MItlIt,r II;lII!,TIIII 6 10 5 I 5 w 10

.i\f,ttlt*},llc, tt#i<l,,*  ,$rttii AWIIC  dlig:mwli~h 17 19 I 2 3 .+(1  4(K)

Lifwrir sp. Sndli\h 5 ~y 1 ~ Is 40 w)

b::ttttltrtjft.<,t!jfts  Jrrjtf,~{tti Lwtllwrlin  Iumpwdw y)

Grmtwli,+ ridi.t
II 50 I In

Fid\ dttmw 4 ?.) 4 I 7 40 I.ro

Itl+tt.$  .t/wml(i SpultIlm  wwlpiu 6 14 I I ~ 50 12J

I.wnpwu.t  /ihit.ii Slmtlcr  cclhluuuy I I ~

I.rcf.fcv  rwttkws
4( I I ?.r

~cilMIUl .r 7 1 I I

G)mtt,twttluo  iriw.tpi,t

6 ’ -  12.r

Antic  waght,rn .~mlpin 3 ~ I ~ J()-srl

EII##Ig,VIIXI.ttIIIIItI~.t prtm wt.% I;(uwliw  ,mkchlcmy I J ~ I 1
“fii,cl<llt.$lll)r,ctli

w M

R il,hd wulpirr I 2 0 I 2 .40 t 10

I.rtd<..$  IIW1.lJ.YII.V SJ,hll,xl wlp(ult I -~

Lltlllllw  1,,1,  v$f

1? 40 11)5

“1’hrcwpot  c+out ~

.4r#tt,@tt5  ,Cl,tcidlliv

I 123
I’ol;lr old I 1 I so

Lulnpdwm  mtdim Shml cdhroy I I w

Lutttpcnto mttwlwm Illuhcd  ,Il,m,,,v I I 44
—..—

.7



‘1’ukk.l.-}’ishm rwnrrlrd rrnm  IIIC nurlhtvmlwu {’IIuI,cM and Iktmfnrt Sru.  in

tkis  and prm iws  studim. /

I.hl,l.l  &. hit,/\l
W’:lllcrs HJII Curq “1’his Iisltv

%kxitx 1955 197: II)7X rtmlrl 10(,2
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lnditidu:d~  W“cru  4.5 1 8.() till l:l.  t! ith if dislim:t  I1l{wIL’  ill dmml

X.() L“III  I t:ig. ~1. “1 hc Icnglh-wuipht rcl;ltl(mdiip  III Arciic CINI  is
!}” ().( M)lt+ /.’ “t’ (N.. I IX, r -- ().9x7) (1.IOM :Iml l.tmry  19X I ).
I;ishcs C’;IIIglII  in wutcrs dccpcrlhtrn  l(M) m wt,rc  litl:~r (.t = I 1.4 cm ~ #
F1.) th;in III(MC cirught  in sh;dhnvcr w;]lcr  (.T =. X. I cm FL). In
~.iltCl.s  I(M) III or less Axfr,  W)% Id’lhc fishes c:mghl were < 1(1.5
L“III 1;[. uhilc  in dccpcr Wilk!r  24%. (1I i“islws ~ililghl  \vcrc > 14.() cm
Ifmg. Silnil;w size (or il~~) sqmyati{m  has hwn (hscrvcd  in he

IlilltSffl\  SLM ( I Ill#llCStild  19(W). II is pl’ld};lhlc 111;11 lhC lrxrgth-
I’rcqucncy distril}uiitm I’tw all Iows conlbinctl Wiis illl”lucnuxl  by ihe
dL’11111  distrihul i{m t~t’ IIIL! I[)ws.  In if series td” lllill\Villl!l.  I(lus in Ihc
L’il\lL’t”tl  (“hUhL’hl  SLXI. @lilM [ 197-!) t’l)llll(i lhc$  ilhllll(lilllt.c> (It” lUVt’lllhJ
C“(ld  tt;l~ ~11’~lllgl}  clll’r~,litlc.11  w,illi (Iq]lll.  prc!UllllilhlY  (IIIC II) ;l,llL&-
Iivc phtlll)lilc”liC I“csponsc.

I. Cllglll  01 :lgL’ 1)1” ~ishcs  CilU~lll by US WilS cotllt):ltc$tl.willl  1114{ in

(Nhcr  gL’llgl”ilpllic+  illl’ilS  (’lhhic d). II is unk.  mwn w htxhcr  rcsulh  ftw
I}IINV ilmlics WCIV  Ii]r fresh {w prcscrvc(l  Spccilllcns. \Vc nlc:lsurcd
prcscrtud spc~il)lclls.  Arc,[ic  CInl wc cx;tlllillCtl  Ilil(l gI(IUIl itl~(,ilt 5
LVII Ilw I’irst }’c!ilr  illlll  3-J cm  in cdl 01 the Ifdkwving  2 yr. “rhcse
r;ttcs  ;irc simiktr  II) M slightly  ICSS {him IIII)SC  Iimml  tIy (ttlwr  invm  -

t igiftors. “1’here is L’lMl\idCl”ilhlC  t’;lri;llitm  in sil ;II il -c \vhiuh nmy
hc LmIsLx~X)  or patchy

I’t)td  rrxwrc.m \t ilh wsulling \wri;ddc  grm!th,

I.}xvMI(w  /~{///i/.i.\. --C’:lll:l{ii;lll  cclp(}ut illC hcnthic I“ishcs  c(itllnltm
( I l l  lIMl(hl\  h(llltllll\  ( ;\ fl(ll’1}’ildk!V  1‘)$$).  ‘i”hL”V  1 $ ’  CI’L!  Ihl!  SLIX)lld

III(WI  lllllllc’l’t  Ul\ \lk.L’iCS  in Ihis W(ly  illl(l  \\’cll!  c.:lllghl  ill I 6 slut i(ms,

t.t,l’f\  .t,flc  (,(’  IllL- i ~ I indii’itllm}s  w’crc  ~illl~lll  i l l  IIIW N(I. [ ‘[”h;lt
lfil\\ I \\ ;Is 011 llkm h{llllllll  Iilr ill>(lllt I h whik IIW hip drilicd ;Ifd

Ill;ltlc  lllCL’llillliL’ili  fc.p;tiw.  :ftl(l  i l  is possildc  Ill;il  cclpllul  Sit’illll  ifm)

IIIC  flL’[  !{) k’Lxl  01) lh~  l“IUIIL’IIIS.  ‘[’hL’y  [lCC”Ul”rL’d  ;11 ~()- IS()  I l l  illld

dliwctl  ml (Jl\ iim Iclillil)fd]ip  IWl\%”Ccn ;Illllfltl;ll)cc  d LiCplll.

( rxngc  I -26). Hfmcvcr,  Ikq N crc cwtyhl in tmly 10( d’ 15 IIn\x cmI
+ “f!)  ‘[lIL> lLll~ll,\lL!i!!ht

l’t’lillillll  Stl  ip III C’;m:d iufl cclpolfl  is

1~1’ PIUIJh(rC  B;I~ with WI il\.cr;]~e (JI’INII}  2 l’i~h ~,illl~llt p~. i tt~ti ( r:lngc. II ().()()54  /.: ‘“‘ (,V .“ 76. r .= 0.993).

()- I I). Arctic COLI  were c;mylll  ill ;111 Jcpll)s  Iwlwccfl  -lo iifl(l -I(M) flt

id wc saw no obvious cormlistion bc[wccn  tibunduncc  tind  depth 01’ II l)llL’ 111 IIIC \lll;fll  size :111(1  (ll)illlUC Il:ltfftl! 01” IIIC  (Xtdilhs.  I his spc-
tow. tics W;IS pINIrly  su ifcll li~t  ;Igc {Ictcrlliitl:tlit)ns.  ‘I”IIc mtI&  ::t ah(mt 8
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Figure Z.-l,vsigth-frcqucncj.  diMrUrulinn  nf ,\rctic cod caught in
Ihc nnrlhea$lcrn (Ymkchi  wld umlcrn Ikwtfnrl  Seas, A u g u s t .
SephrIhrr  1976 and i977.

TOTAL LENGTH (cm)

Tuhle  4.—hlean und  range nf Irrrgth (}’1.)  UI wwiorrs  irgw for Arctit cnrt  in this and nthcr  stu{iics.

This wdv Brn&x,k  IY7VI Ilttgncwul  19(4 (ijnstictcr  1971 Andri)dw\  I[)W—
Locutimr NE Chukchi  wrd Pnrdhoc  B;IY IIurmls  SCU Ilmvrts  SW Ituring *INI

{,1’(\httrc  Iimuliwt  .Stws Ct,uh<hi Se;IS

Tim  o~ yctir August August Augm- Sqwmhcr July -Sqmwdwr stl;lllllcr’!

Age  class .: range : rwrgc .i range .? rtingc .i rwrge

0+ ?.4 4.2 2.0 6.2 3. I

1 + 7.2 4.5  I 1.7 9 . 9 V.1 S,(1 I 3. I 9.3

2+

X.u

i 1.6

7.s - In n

V.7 .14.4 13. I 14.9 8.0 22. (I 1.!.4
3+

Is. I
14. I

144.15.8

12.9- Irlo 16. I 17.9 1 I u 24. s 16.6 19.s

4+ I 7. I Ifr. l-i~.()

1{).(1  -20.0

19. s 15.5 ?7.(1 19, I ~~,5 M() ~J,,,

5 + ,, ~~,7 173 ?5.2 21.2

6+ l.i.l I%()  2X, X m,y
— — .

We ftrotmw  2 in Icxt

Ttrhle  !i.-f’ond.  frmu  slonurrhs  nf i57 ,\rciir  rod ct~ilcrlcd  iu nff.hnrw  u;tlt,rs  nf
tht northwrslerrr  C’huhchi  and rreslrrn Urtrubr( SWM  during .\ IIKIISt-SI.IJICIII-
her 1977.

Frcqucnc~ ,,f
No. of’orcurrmrms  in tank TtIIat no. d IM,L,,  IIC,,  L.C

Cm rcprcscnwd  indi~”iduids ~ + J“r oh}. T h e  tisrgcsl indiVidll;li
~int~ht (24.5 C M) wits  Pfi>bithly  5 + yr {JI<I.

C)varics of’ specimens <15 cm  COlllililWd  only small ( <1 mm)

CMS While tll{j~~  01 indi~’i~hltils  15 .S m ml IOIISY  clwt:linw!  C-ggs
of twu or three size claws.  Eggs of the Itrrgest size CIUSS  rungcd
from 2.7 to4.5  min in di;mwtcr.  The (~\i\li~~  tjfindivicfuitls 15.5 and
18.9 cm long cotmiincd  66 m! 135 ‘“l;lrgc’” eggs, respect ivcly, ;md
Ihc gonwls  made up 8.2 and 19.2% ol”  the hd) weight. Thcw  mca-
summcms  corrcspontl  closely witl) thtw Id’ Andriy;lslwv  ( 1954).
This species probably sptiwns  in fall or ~iltly  winter.

In 7-I sl(llllilLbS cxaminud,  9 were cmply and I 2 contoincd  unly
tltlillctllil”i:ll)lc  ftxxl remains. of lhc SlolllilChS  c(mtaining identifi-
:ItAc  Iiwd. gilnml;lrid irmpiiifro(ls  occurred in 27. p ilychmtc  worms
in 12. cumwxums  :mf mpmllids each in 4, iud is(tp(xls, mysids,
shrimp. hritttc st;ms.  and Arctic cod in I sI{mIach cvwh.

ICIIIII$  bi(”t~rlli.r.–Sc\ctlty  -f{,ur twohm”n  sculpins were caught
dut-ing lh~ I 977 SI1l’t”c!y.  (hll~  tbl’() WCN2 ~illl~lll  in lh~ I 8 IOWS lllil&

west I)t’  thdl]oc  BiI~,  A 10[:11 of49 ~wm ~illlgl]t ill ihrcc  stirtions (24,

2 5 .  ?8 }. indicotiny  p:ltchy  ilhlndw)Lc. These sculpins  orxurrctf at
sl:lli{tns rilnging  I“r(ml  50 to I 3(1 m. The three Still i(lns {If idwnrkrnce
\vcrc in 105. I 10 m.

Iiuduwn  sculpIIIs mngcd in length frrnll 3.0 to 7.() cm TL (Fig.
4), N1(NI spc~.imcns  >6 cm werv  fimtulcs (20 of 23) wrd most <6
cm wcw nlalcs  (33 0!’47).  Scxudl dimwphism in size is not uncom-
mtw ilt sculpins  (Andriyivdwv  1954). Sucb dil”fcrcnccs  in size may
hc duc  III liIsIcr growib (Ir differ-cn[iai survi\wl of Itlnalcs. Nine of
1 I indi\iclutds 5 yr or older were Wmlles.  “[”he Icngth-weight rchr-
t ilmship  uus similur fi)r miLlcs  imd fcni;dcs ulth(mgh there wtis a
tctldL’nl’y ((w fcmtlks  With Wdl dm’ch)pd  ok’ilriC$  10 f;dl tib~vc the
indiculcd  Iinc. “1’htit  rclil[imrship  is dcscrihxf  by the equation
Ii’: ().()OX2.  L’ Iw (N = 71, r = ().()55). l.cug[h ;it il given irgc  varied
widely: hl~\\,cver.  the mean Icngtb nf fishes incrcascd ahnut 2 mnl/
yr f’hm) the it~~ of.? to tiboul 5 yr oIL!.  Eight  3 + -yr-ohl Iish aver-
oged 5.45 LVN (mngc 4.6-6.3. SD = ().583), [cn 4 + -yr-ok! fish
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&criigcd  5.65 cm (ringe 5.0-7.(). SD = 0.650). isnd six 5 + -vr-(dd
Iish wwgcd  5.87 Cm-(mngc  5.4--6 .X. ”SD = ().557). -

Fcmirlcs  appcirrcd to imrturc M ahout -f ~t IJI’ irgc  W1(I a size of”
ithrut 6 cm. TIN eggs nf’ nurture fcm;dcs  wcm’ 1 .-f to 1.9 mm in
r.fiirnwtcr  and rwqxxf  in mnnhcr fnml 79 to I NO. Andriyxshcv
( I!W)  rcporfcd  thut this spccics spmvrrs in August tO octohcr 01
which time the ovaries contain 147 to 3-U) eggs Up II) 3. I min in
rlimctcr

Smnwhs  nf 38 fishes corrluincd idcntil”i;ddc  rcnmirw.  Gwnnmrid
amphiprsds  occrrrnxl  in 23. pol}t.hircws  in I I. nysids mrd  is(pxfs
citch in 3. cuph;tusiids  irnd h)pcriid  ;Iltlphipods  ciruh in 2, and
shrimp imd cum;witns  Cii~h in 1.

Ariediel/us  scaber.–Thirry-six  hamrxon WLVC  cmsght M 11 sl;I-
Iions. All stations ist uhich (hey occurrctl  W*IC in w:ltcrdcpths s 70
m. Spcuinmrs ringed in size l“nm  2.7 cIn “1”1, (().3 g) 107.6  cm ‘[”I.
(6.6 g). FtNUidCX  >5.6 cm (;dMNN  3 or -1 ) r told) itl)Pcilrc(l  r~.pr[ttlllc,.
tivcly  mturv trnrf  hid S() 10 I(M) cgsy r;mging in sizt, I“nml  ().6 m I .6
111111. “llw ldclcsl sfrcuinwn Ior whic+ :Igc utwld  tsc d~.tcm]incd \\’ilS 7
yr old. Growth frum the irge  of I-5 yr wirs nhwt ().8 t.tniyt

Stomachs of 24 fishes cwrmirtcd  idtmtit”iddc  ti~sd. Ptd)L+;IcIc
WWnls  Stnd  &IllWtlLIrkf  iIlllph@IIdS Cdl (\CLWITUd in Is Sh)lWldlS.

mysids in 6. csnnuccirns in 2. irnd cuiimrsiids.  I])pcriid Jlttphipods,

irnd isoprrk  cwh in 1.

Aspidophoroides  obiki.-l-hirty-six  Arctic  allig;t[orl”ish  w e r e
tiltt~ht w six stistiorrs  ranging frwn 40 to -i(J()  In. hlns( were c; NIglu
ncirr irnd to the east nf Point Ilwrow. Specinwns  mngul frImI  4.() cm
‘rL (().3@ to 6,7 CM ‘1’L (~.~ g). A 6.3 Clll fi311itk!  hid  ~bo  C~& ~.fi

6

k“igure  j.–t.w!glh-frt.quersr.y  distribution of (’tstmttian  celporrt
caught  in the mwlheastern  Chukchi attd  srrstern  ilwrufnrt Seas in
,\ugllst-St.plc~tllM.r  1977.

.

t o  1 . 2  InnI  in (Ii:tmctcr. Six st(mmchs c{mt:iimxl  idcntifidde  fi)(rd.

(.i;mnmrid  mt}phip(xls  I>cxwrrcd in ftmr sttunochs  ;md ptdych;tctc
wtwins  in i\vo.

f,iptm.t spp.  -’l”llill).liwr  sn;tilfish \$crc ctiught ;N 20 st:ttions.
N(} NNNC th;m Iinrr imfitidwds twcurrcd  in any tow. hlt)st of Ihc
spccinwns  r{mkl n(li Iw i(lt:ntil’icd to spccics duc i(~ d:inmgc currscd
h) Ihc Iurgc qllill)lilics 1~1’ Illud illl[l Slllilll  rock\ prcscn( in Ilmny of
tlw t(ms. “l”hrcc  spccim~ws  w’cre  idcnt ificd :1s f.. /lf’r.\{./f~’/i)tff,r irnd
li~ur  ilS /,. /i(@im/i.

‘l”hc Iiparids rilllgcd fn~tn  3.8 cnl “1”[. (().4 g) to 12.2  cm 1“[. (34.5

g). Age  dc(crrnitulliim \wN  rlt)i  possihlc Iwc’ausc of minute sixc and
ol\il[lUC  nuluru (~1 ihc (M(diihs, ‘[ivl~  spccinwns  (8.5 ;Illd 9.7 Clll 1’1.)
Ilil(l mntlcnm  l:llg~ (Up i{] 2 IllIll) Cgg!i  which ilf~fWL1l’C(l  IX!ill’ly ripe.
( )[ I(i \ltmI;Ichs cl~llt:tining idcntil’i:tt)lc f(ltd.  gmnnorid m])phipxfs

(lclUrrCd  ill I z. L.:IPR.11  i(l\. h}  f)crii(l  ~tn)[)!tipods.  isopod%”  ;Ifd po!y-

c’lm’ics  C:ILI1 in ?. id Lxywp(ds  old CU~)hilUSiidS  cxh in I

11[///fic)o(/tt{{\{{\ derjugini. --”lktniy-nine  Ie:llhcrl’in  lumpsuuk-
c.ls U,L,IL. c:lll~)lli it! 50 I I ( i  Ill: J \WJSl 01”  Prudh(w  1{:1}4  :Illd 26 CilSt of

I%I(IIMW  }1;1}’,

Spu”illlc’ni  l“ongvd Il”rml 2.5 (“in ‘1’[. (().7 g) tl~ 8.5 cm ‘1”1, (35.8 g).
orll)  liIIII  \tcIc  Idfgcr  III; III 4. ( )  CIII: Ihcsc  i\wrc  l~mdlcs.  012 I  indi -

\idmls  Iilr \\ Ili(h scx w ;is dctcrmincd,  I 5 w’l. r’c ILlllillCS  ;llld  6 were

mdcs,  E;Cll\illL’\  >  (>. S  Clu  lrsng  :Ippcarcd t{) bc rupnduutivcly
llliltllr~  illl(j  tl;ld C:!JS  ot” IW’()  Si/IJ L’I:IssCS.  {).-l to ~), 8111111 illld  ~.f) KS

4.[) mIn diimwtcr.  Nil ;ISC llctcrll]irlitti{)l]s  were mudc for this spc-
cics.

I“hc Ill:litt prvy 0[” Ic:uhcrl”in Iumpsuckcrs  \vcrc h)fwriid mllphi-
pods (f’1/fil//r(,~~~i.t/(j  /i/w///(()()  Which occwn-cd  itl 23 (If 25 stwnuchs

1

1

I
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cnrmsining idortifidsie  tired. Cissnmusritl  tmphipods  (N.cumxl  in six
stnrnischs and mysitls  itnd polychimtcs  each in one.

Gymnefis  vin”dis.-Twurty-scvcn fish doctors were caught at 12
stations throughout the survey” arm in 43-130 m. They ranged from
7.0 cm TL ( 1.2 g) to I I.4 cm TL (5.3 g). Three timalcs Iorrgcr than
9.0 cm were reproductively mirturc.  The ovarks nf each contained
aboul 60 eggs ().6 to 4.0 mm in tfiismetcc  No ages were determined
for [his species.

Thirteen stomachs contained i(fcntifialdc fond. Gamrmtrid
amphipuds ocuu-rwt  in nine. citprellicls in two, itnd mysids, poly-
chitetes, and copepods each in one.

lcdu$ spufufu.-Tw,enty spccimcns of the sputulittc  sculpin were
caught itl hrr stirtinrts rwlging from 56 to 123 m. Eight were
fcmtilcs with a rncim Icngth  of 8.3 cm TL (riingc  5.5-II .0). Six
were mitles with a mciur length of 6.6 cm (mngc 5.6–7.5). Speci-
mens ranged in weight from 1

.6 to i4. I g. No ages COUM  fw deter-
mined due to degraded otoliths.  Eggs in the oi’ilri~s ranged  trom ().2
to 1.2 mm and numbered 110- 1.(NM). Eggs were more numerous
and smidlcr thwr thnse of /. I>icorttis.

Of 10 stomitchs containing idtmtit’iilhle Iinrd. 4 c(wtaincd  mysids.
3 gammarid itmphipods, 2 shrimp. and I lxdychwmw.

IZpifautud  lnvertebrutcs

The following inchdcs only dutii collcctcd  fnml the 33 tm.vls
nlil(k in I 977. Invcrtchratcs  from the two I 976 (mwls were not
worked up in comparable &Xsil.

We i&mtificcl 238 spccics (w spccics groups (JI invcrtchmlcs
including 49 gmtropI&.  34 ;unphipods.  28 i~~lyChitCICs.  27 cchintl-
dcrms. 25 tsi\Avcs.  I 6 cct(ymwts.  ml I-1 shrimps. only 1-l spcuics
ocmsrnxt  in more th;ur 20 tmwls.  All except tbc sc:illop flc/c{f~pc~”-
Icn ,fr~Jt’ff/{llft/i~f{.\ fwhicb  ww cwught oni} MS( of hmg. 1 54°W’)
\vem found !hroughcmt the stut-h ism.u. Forty-tn)c spccics IIccurrcd
in 10 or nllwc ttimvls iind  almnst hplf of the 238 spccics occurred in
Itiwerthtm  5 tmwls.  At260133 sttitilms. echinoderms. mainly hrit-
IIC sIms isnd crirroicls,  welt  the nM)M  ;dwndmt  invcrtuhmtc group.
In most CJSCS  Ihcy cotnpNxI  III(WC lhan 75!:/  ot” (Iw I(N:II [rii~l  hio-
In;lss.

At Icust twt~  nxljor ctmmmnit} types sccmcd tl} exist. West td’
Itnlg. 154°\i’.  brittle slurs (usu;Illy  op/ljlfr(/  .wrsi)  WCI.C plcd(Jn]i-

narrt. Assfwiutcd  spct.ics  includctl  soti coruls  (k-rW@dI,r[/ spp. )
und scu cucundwrs  (.l?wdus sp. and (“{wuwrid  sp. ). Al oil stat itms
utwrc  this hrittic stw clmlnmnity  was found the hI)ItI)III  \\as Inudd}.

E;tst  01” long.  lsoo~”  the in\crtchra{c  comnwniiy  \\iis  chmaclcr-
izcd by lhc scirllop /}<’/t’Ito/}(,(l{,II ,~f”f/f,ftl(~flt/itff.\  A Ihc crinoid
Ht,lifmwfm  ,v/fwid/i.!.  Sca cucumlwrs  (f!rth~  sp.  ). sciI  urchins
(Sll”t}ll,V~”/~  )(’f’llll”f~lll.~  dr~whw  /litmi.$).  sctcr:d  spcc ”ics  {d’ hrillic stilts
(roll Ophiftrd .sdmi).  and Ihc dwinq] .S(djimw  .}i(~lt~lff.tl)ifft{l~l  U’LVC
ltsllolly  Wllong  the 1110s1 ;Itmnd:mt spccim.  Nltlst ll”ilWIS in u hic”h
this spccics mscnMIgc  oc”~wrrcd  w crc in n}uky.  (cIMIc) :lrcm.

Stmlc trduls Icll into neither \If lhc tixlw u(mlnmnity 1) pcs.
Those Iriu  Is were gcrrcmlly in rt~cl.}  ;wctis  Iwtuccn  long. 158”  imd

lfs~OW  ~n~ k.twccn  long.  1500 iitd  15-I*W.

Ilrachyuran  crubs.-”l”hc spider urobs f’l~i{~~ft)(t{’f~,.s  ~pi/io  iiIId

Hwr fwrcfwm ;IIV proh;ll~l}  [he I\vo sirsglc  nt~jst  imp(tr(iwt fi)ritgC

SflL’CiCS Of tlcurdcd  SCLIIS in Atashd!l  W’;ltc.l’s  ;111(! illC tile 111{}S( C\)lll.

ntotr food itcms of hcirrdcd sc;ils in the fkilUlt)rt  SW (Lowry M 01.
1979). C/ri~m(m”efe.r  opi/io is found Iron! [hc Alc[lti;m P~nillsllli]

north to the Bcinrfort  SC;].  ilCn~ss lhc Cilmsdiilll Arctic  d into  the

North Athrtic as far s(m[h  os Muinc.  }l~w.t c{mrcrwr~.r  dwm.cm\

7

w-curs  fnms  the Shunmgin  Idiutds  SIIUIII of the AlissfiiI  Pcninsu!a
north to IIIC [lCilufort  Scis, thnmgbout  thu C’itninfLsrt  Arctic, and off
Ncwhuull;md,  Lahrwfor,  and Grccnkmd (Gar~h 1958).

Forty-nine C. opi/i(~ were caught in eigilt  trawls, till west of long.
155”W.  Mirximum cwapace Icnglh  wtis 7,5 cm. I’hc Iargcst male
WM 7.5 cm CL iuu,l  Ihe Iitrgcs( fcnuslc was 6.8 cm CL. That fcnude
wiIs tbc only ovigcrous  individuid. The next Iargcst fcmale was 3.8
cm. MucGinitic (1955) reported catching nt~ ovigcrous  fcnudcs off
Point Biswow. Accnrding to Watson ( 1970), 50% of males are
nusturc at 5.7 cm and 50% nf fcnudcs iIl 5.0 cm, If nmturatinn  sizes
arc similar in the Chukchi itnd Bcmsfort  Scits, the number of repro-
ductively nM(ure spe~”immts  in those anxts is low. The rmioof males
10 Itllltslcs was about 2: I .

onc hundred imd ninety-twn H. cmm.i(lfwt  were ;aught  in 28
tmwls. Nfoximum  CL wits 7.3 cm wi[b  an isvcmgc  Icngth  of4.9 cm.
‘1’hc Ial’gcst  fcnudc was 4.6 cm, the IilrgCSt  male was 7.3 cm.
hl;w(;initie [ 1955) rcpnrtcd similar misxinnnn Icngths of 4.9 cm for
Itintulcs and 7.5 cm for males. Approximtitcly.  equal numherx of
lllill~s isnd l~llliil~s  u,crc caught. Twenty-eight pcrecnt of all fcmalcs
were ovigcrous with the sinullcst ovigcnw fcm:dc having a citm-
pilCc  Icngth nf 3.2 cm. Percent of ovigcrous  fcmisles varied from
S()% west of Point RIITOW to 18% cilst Of there.

Sl}t.it]lps.  --Sl\linlps  itrc major prey of hctsrdcd  sctds  in the west-
ern [lcmdiwt owl n{wthcastcrn L“hokchi  Sc;ts  illl(l  itre sometimes
CiltCt]  by ringed scids in those arcus (Lowry ct ;II. 1979). Fourtccn
spccics bchmging  to the f;mlilics  H ipp{)l}tidilc (8 species). Crin-
g(nlidil~ (5 spccics).  iind  Pond; did;w  ( I species) ucrc idcntillcd.  All
1-l spccics  were ;dso reptwtcd  by klacGinitic  ( 1955) from the Point
B: IrIow  region  ilnlt  by ~:Ircy ( 1977) .  MiscGini(ie  and C a r e y
t(tgcthcr  Iistcd on additional Iivc species fnnn the Bcwsforl  Sca
whk+  were II()( found in Ibis study. shrimp WCIU present in all
trituls  with 2-8 species pcr tmul.  III 22 Inws. shrimp hinmass was
grc:ttcr tban fish biomass. This ~iis  cspcci:dly  true cast of Point
Ritm]\\.  A summary oldistribution,  ;dmnd;mcc,  Mul biological data
Iiw each spccics is given in Ihhlc 6.

IJittnil}  Ilippoty  Iidae, - Edm  ,qtliwardii  Mchcri  W:IS the most
nutnmtws  shrimp in our trawls iind  omwrrcd  at 40-150 m on both
muddy and  roL.k},  hntttfms. It WM tbc most nunwrmss  species by
numhcr :\ntl I-siom:iss  at 10 sti~ti(nw, itll of u hich  WCrC w e s t  of
Pntdlloc  Bi\y, Al[ht\ugh they wcrr!  present Throughout the Stlldy

:trc;i. numbers d(!L”rCilSCd  noticc:ddy crst {)f Pnldhtw flay. Minimum
1~’ngth  uits  5 I)ttn Cf. tintl nmimum  W:IS 14 [11111 (’l.. f$lilxi!)ll[tn  size
~d’ twr spccitncns is cnnsidcmhly snmllcr th:m tlmt (22 mm)
rupmcd by Squires ( 1970) liw the cnstcrn Canadian Arctic.
“lit cnty-rrinc  pcmwt of the total nundwr  wus ovigcrous. The small-
~.st {t\ igcnms feltlitlc ]Ilcilsl[rell  8 ImU.

/~1111/r/\  miwikfm~  (wcurrml  ilt Zft Stilt iOfls in WillCr  dcplhS  Of
40 -J(M)  t)).  It \\ilS Ilw nlost numcn)us  shriltq} ;It three st;ttions  dcwpcr
Ih:m lot) m. /hdus  m~n”ikwf~  irnd E, ,s. /x4c/tcri  frequently cooc-
t“uttvd  ill II;mls,  \vilh E. g. Mdwri the most  numcrnus  in wistcr
shulhnkcr  Ikrn 100” m wrd 1?. mmi/twla  usually tbc mnst numcwus

dccpcr  th:m 100 m. Ewhft mffcikwffr  wm prrscnt  in all of t h e
dk’cpcr  ti_il\$  1s whm;ts  E. gniwfwdii  Was olicn irbscnt. Squires
{ I ~1~()) ~.p~)rt~d  (Il:lt it wilS nmst  ;Ihumkmt in dccpcr, colder WWXX.

(’w;qxtcc  Icnglhs  ruiqyxl fnml 6 to I 2 mtn witb it III(XIC at 9 mm.
“I”hcrc  were 110 ovigcroos  fcmulcs;  however. many fcnwlcs  carried
lilr&’. \isihlc eggs under the CitriipilCC.

E(mh(.s mm”ihvm  mngcs in the west Atliln(i~  from Clrcenltmd to
N(~\it  S~otiii  itd  in the North Pacific I“rwn  tllc okh(-)tsk and Bering
SC:IS III IIIC Arctic occ:m at depths (If’ S5 -S-N) m (Squires 1970).

. .
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Table 6.-&sntmarj  of data cnllctwrf  rm shrimps caught in the nnrthruslrrn C’lIukclIi  and weslern  flcirufnrl  Swrs  during ,tngrrsl+cplem-
lwr 1977.

Dcruh Size T Slllanlw No. nf
Species (m) N,). Range (mm) hl(dc(sl twig. ,Ivlg, amwrrcnccs Cawnmxrls
EuArs gaimmfii 4(1- I so I .302 5- i4 9 y),.f 8 23 1.CSS nunwrous  cast  o f

Prurfhnc  thy
Most  rrunwruus  cwlof

P{jint ftwmw
Must numtmws  in water

> Ion n)

Sabirrra stptrmcarinotrr .ul-wo fr-19 10.16 71 16 2tl

Eualusmrwiltrw 4U-.W) 542 6-12 9

Spirorrmcaris spirrrr
.$rlrrarrrsngorr  hmvrs
Pwuhlrr.v  $orriurus
Lrblwus  polctris
L Krcrmlandiou
Argis Iar
Esrrrln.rjtbririi
Crr+rr  a,wrvnunif

Spiroufmuris  frhippsi
Eualus  sucklevi

45-400
44- I(I2
.U-400
so. 1s0
50-80
.$0-.s0
50-60
40- so
s{)
so- 110

80

fr7
W
.t7
6
5
4
3

.1

5-16 9
1.t-2S t5.20
1.25 9.13.19
4-16 6.10

13-22
12-20
1.10

10-13

14
4

12
[~

3
4
2
3
I

Only west nf Pnirrt  Burrow

Mainly WCSI  d Prmlhac U;Iy

hkrinly  rxrM nl Pnirn  Borrow

(hsly west of Point fjarrnw

West nf f’mfh’lc lily

.4rgi.f  dortwa 48-  I 10 2

Ettdus$jbricii  was  ~iiu~ht  in only two Imwis  tit depths of 50 and
60 m. Size rwtge  wits 7-10 mm CL. None WM ovigcnms.  Elsc-
w;hcre [hey arc repnrtrd from the Jitpi,rn SC;I  itrsd IIIC cost Sifwritin
crust tn Ahiska.  the Arctic Ocrmr off Alaska. and the rrurthwest
Atlantic, at 4-200 m (Squires lY70).

EIMIIIM sucklqi was identified fnm~ four triwls  tit depths of
50-110 m. No further inforrniltimr w’ns  nnImf for these spccimcm.

h$/j/?r14.YptJ/(lri.t wss present in 12 tra\\fs at dcplhs of 50-150 m.
Si?.e ringc was ~-}6 mm ~L with llltMkll sins  in 6 ;uld 10 mm.
Thrcc pcrccru  of illl  indi\,iduals were ~wigcrou~ with the smisilcst
ovigcftms fcmisle  mcusuring  I 2 mm. Squires ( I 970) in Ilw ~an;l-
diirn Arctic Icportcd the smidlcst  ovigcnws  1211)i]lC  t(t bc 10 mm. In
Ihis trnw’f  series L.. polmis W;IS I{wnd tlurinly cirsi of B;lrnm,.
MitcGinitie ( 1955) citught three spccintins off B:trn>w. squires
( 1970) summitrizccf distrihutinrml  inl(wnustion  fur f,. pfdfiris  0s lid-

Inws: in the North Atlwrtic  from the p(disr  regions tu Sfioggernk  and
the H&Irit.lcs  in Eurnpc. tn CiIpe CId in Amcrkit.  in Ihc North
Piscific from the Akstiuns,  und Bering iind  okht~tsli  SGIS. nt ()-93()
m.

Six specimens of f-ddlcus  ,qrfJt,ll//tfli/itl~.f  were L’ilU&!hl  :11 lhrcc

stittiuns in dcfrths  0(’ 50-80”  m. cillllpilL.L!  Icngth mngwl  I’IIMII I 3 Ii)
22 mm. A single  in~it,it-fu;ll  (22 mIn Cl,) \\:Is  oi’igcrous. h/dw/{s

gr<n”ti/(ltlt/i[”lt.s  is prcscn[ in the Ntmh /\llirntic from ctisI und wwst
@?cnkusd  and from the Cimmliiur  Am’lic  to CiIpc  C(d.  in the Nivth
Piscif’ic  from m-tie  Mrskr.  Ihc Bering  St>;l  to Pugct S(mnd.  iud the
Sca of Okhotsk tit dcptbs < 2(M) m (Squires l~J70).

$~irwftwari.s  spiwr  was ~illl~ht  in 2 I (rtrwls  ilt depths t)f 45 -MM)
m. It n“iss Ihe fourth most nunwnms spccics of shrimp. L-orop;lcc
lengths ringctf from 5 to 16 mm Uill)  I}IC  nulin sin Inodc 019 mm.
Thirty-six percent uf ail individuirls wvrc w.,igcnws i}nd the snulll-
est ovigcrmrs  f’cmidc mcissurcd 7 mm (“L. This spcuics  SCTMCXI  tu
prefer rrreky  btlmmls idthotsgh  it (wcumd  is[ Ieitst once on it hitt-d

mud bottom. S/)i/”f)ff/(J((tr.i.~  .fpiw is circwnlpt)lur. II is widcsprrwf  in
the Nnr(h  AWtnlic,  in the North Pticil’ic  I“nvn  ;wctic  Ali~sfii).  llcring

Stmil.  Wing Stxt.  (hc Siberiiur cmt ~(~iist to Ihc Alitskir  Pcninsulu
isrrtl  Vimcouver.  B.C. (Rothhun  IY04; Squires 1970).

A single specimen ofS/~i/-f)~rfr}(t#ti.t  phippsi Wiis  might in 1977 in
50 m of wittcr  in the eastern psrt  of’ the studj, ma. Twcnt}-l”our
imfivithtirls  were cinght in it single Imul  of’f Pitt Point in 1976 ;It W
m. Distribution is circumpnkrr.  It uccurs from urctic Alaska 10 the

Shutni@ns, the Atliintk  coast  of America southw:mf  to C;Ipc Cnd,
M’ mwthcrn  Eun)pc.  in 10-2S0 m (Kothbun  1904).

Fmnily  l’illldilli(lilt?  .-W’C Cilllgl}t  il singk species llf flilltddid
shrimp. [’mddhf.~ ,yrvriurm’.  Pdmhhfs  hfwcdi.s  wds islsn reported
nu;w  Point Ikwn)w hy hl;lcGinitie  (  1 9 5 5 ) .  l’wtddus  ,qmimm

IIL,curIcd in I 2 (rmt,is ot depths of 40- 4(M) m. only 1 X of” the irrdi-
\;idUills  wcru  Cilll~llt  CilSt of” l%udlnrc  flil}~. ltidi  Vi[hlillS  rilIl~Cr.f  from 7 ●

10 2S I])t)l C“[..  Altltougll  [{}till  sit[]ll~le size \\i\s rclilti~cl) sm:dl  (5!3)
Ilw.rc ;Ippmrcd to bc IllIvc size Illldcs  iIt 9, I 3, ifnd I 9111111. Sc\.cn
pcttcnt  d“ ull individu;ds wwc o\igcrous, tlw smallest ovigcrous
lClllillL’ 111~’ilslir’illg 16  111111 C l , . Accx)rding h)  RMhhull  (  I(M)4) P

,U~~~liU/”ff.\  fUII~CS  fI’(UII  lhC  ilf’diC  Coilst  (~f  AIUsfii]  Sollthw’:lrd 10 t h C
(Xhotsk SC;! und Pugct S{ Iund, in 5-250 m. ot.currcncw  in wstcr  >

100 III i s  unusual.

l:il!llil\ (“rnngnnid:w. —f:ivc  spccics  ofcr:ntg{mid shrimps were
idcwt  ilkxl. ( )1’ IIICSC  I i\’c.  only’”  t~lle.  .$fd~incd  .t(y}lf,~?l(rll-ilff(l(f. Wit!+

widcywcud ill]d uhud;illt.
.\;l/Jillrvl  .\~,/J/~l~lffilifl[4ftf,  Ihu srxIwd  nltNl  nunwnws  shrimp in

[mr sonlpk.  s, I*;IS c(dk.clcd in 28 Imwls :]1 dcplhs III’ -if) 400 m. II
\\its Ihc  III(ISI IIUIIIIJI.tUrS  shrimp spcuics  in 15 tlil\\l\. iIll Of which

ucrc WISI  (If flwnw.  Sllhimw  occurred west tf P\\int Burrow. but
{ml). in l;L.r}’ I{lw, nUllllM?l”s  ( < 3‘Z (1[” Ih(! t(llill shrilnp  C; IICIICS).  C“isr-

ilflilc”~ Icngllls  rdnyuiJ I“nml  6 to I 9 111111, U ith lll(MfrX [it I () trmf  I (i
IIlm. ( )111}’  7 % t)f ;Itl  indi\’idllills wcl”c f)\ ipcrrnls  illl(l Ihu SIIKIIIMI

()\igL.t(uls  f~.lllillc  ~,ilS I [1 111111. LX]llsidtl’ilhly  lill_pJl  llliil)  lIW  Sll)iSllCSL

I)V  igcr(m  lL, IniIlc ( I () nnn ) rcp{mcd  hy Sqllircs  ( 107(})  Ior Ihc Lwst-
crn {“;]t]ii{li:ltl Atctic. Sdimvt  .\~’/~/f~l~r({iti~~~lf[l  is widdy  dislrihutcd
lhr(myh(~ut Ihc NIV lh Atlilntic.  h m’curs in [hL’ fk’mtli~rt %w :md the
CilSl Silwrian SC:! ut 45 3-45111 (Squirm I 1)70).

,Sf.li,l”(J[’l~lrl,qIJll  /J~lrtvl.\  \i’Os pnxcnt  in (ml}’ fiwr  tmwls. illl \\’Cst  of
[~{,in(  ft;ll-ro~,. ill AJ.. lo~ tn. o n l y  two  rOL,k~  I)oltolll”  Stiltilm$

ocllllltll  \\’C\l  1)1” 13;11’ll)W  ilIl(l  S. /)(}/.(,(/.$  \*il\ IIIL’  d(lllliililllt  shrimp ill

both  of lhosc sl:tti{ms. L“ill”ilPiiCC  Icng(lis  l’illl{!Cd  I“rom I 31025 mm
\\ilh nitdc.s w 15 ;uul 20 nnn. Nn otigcnms Iivn:dcs were present.
I.CCC+  cgg C;IWS.  rrqm~ttcd  by MncGinitic ( 1955) w bc (’ranAwm~b-
Jdt(l  wffwmJi[w,  ~1 mu plrxcml on the plciIpods  of SCk”CJill  inrJivid-
uds. ,$<”1(’f”rl(”!i  illcf~ll I)fm’m is prirmfrily  ill]  ;wclic spccics. h  is
prcsun[ thnmglwut  Ibc N{wth A[limtic. in the Nurtb Pacific from
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Wing  Str~it irml Kilcsnov 10 Ihc Striits of Gcorgin. B. C., in the
Arctic Occwr  tnml Siberia [o Point ilsrrow. tit 0-400 m (Squires
1970), Squires ( 1969) r-qxwted [his spct.ics  l“nml  (mc sh:dlow  water
stirliorr in the wcswrn Cirrrwfiws  Arctic (Franklin Bis)’).

Ar,gis  /f/r was present in four trawls west of llillTllW,  in 40-50 m.
Coripircc  lengths were 12-20 mm. No ovigcrws  Imnulcs  were
prcscrrt.  citrcy ( 1977) rcfr,wtcd  A. Idr from north olC’:ml&n  Bir). It
occurs fnml the am.tic coast  t~f Aluskti  A Sibcriti  stwlhwiwd  to
Sitka  and the Kuril  IslisnLJs,  ml ol”f(irccnlwrd.  in 0-90 m ( lhthfrun
1904). only two spcuinwrs of .4rqi.s JCIIIaIiI  were idcntifiul.  No
further information is it\ailirhlc on Ihosc spccinwns.

L“rdn$(nt  cfwwfunis  wus  identified fnml three trawls, ;dl west {lf
Pmcfhoc  Biry. in 4[)-50 m. Rimgc of’ cmIpLIcc  Icog[hs wiss IO-13
mm. No ovigcrous inLfi\,  idu;lls were present. A single spccinwn  of
C. cfvwnfftti.f was tdwrr by M;lc(jinilic  in 1949 (M~cGinitic  1955).
Thitt wits the first  report of this siwcics  north of Bering  Stmit.
Ruthhtrn ( 1904) rqorlcd  C,  contmmis irom Ihc Ilcring  Scir  to Sirn
Diego. Citlif..  irl 40-600 m.

llivtsI\ws. -l3ivtrlw llll~lluscs  w.c gcncmll!  ;Ilwn&)nl illltl LliIcrsc
in the bcnthos. Cisrcy  ( 1977) listed X5 spcc.ics  in his ;Irctic spct.ics
list. B i v i r l v c s  arc u tu;rjtw ftxd t)f wairuscs  iind bLXIrLlCLI  wills
(Lowry ct irl. 1979). [

,, .

T\vcnty-five spcuics  behmging to 12 fumilics were idcntifitrf
from our trwvls. (My seven spccics occurred in m[wc  thtin five
tmwls. The sm;dl Imnsptirunt scolhjp f)(’/l,(”/I)/>lIf’I(III  groedumficus

wos by filr the most uhunditnt species, ishhough  it was found only
CM  of hmg. 1500W. It wtis ahunckrrrt  wh~.rc it wus present.

A smell. c’halliy. Ixxwy-shc[lcd  spccics, fhidt,wrctl  ,qhcidis, was

Ihc’ Sc’c(lll(l  111(M numerous bivulvc. It W’ilS  i:lllght  only  cast  Of
PmcIh(w Dil} iltl(l \viis p:ltc”hy  in ~wcurrencc.

Arl/(lf/{f:l~//2t,rttl(/tl  IKLVLITCLI  only ctrsI of the PmdlI(w  Biiy area. IIS
{wcurrcn~.c  c(>irrcihl  ch~scly with thiit of f]. .qkwidis and D .

,~tt)t,tllfllltlit.1~.t.

(.w.h)(wdid  ()”{f.i.ji~l(’11.f was present Ihroughtml  the ama sirm-
pled. M N ;IS A’UCIAI Imf(i.s.  Two spccics of, f.\Im.w weir  common.
.,ljr{frw  m(mfc,qui was present in grcuwst nunlhcrs ucst or Prudhoc
lluy  whmm  A. crcmmj  w:ts  most numerous cast of Prurlhoc Bay.

[~(}lt~.li:lctcs,  -..p,)lycll;lclcs  arc ii mnjor compmcnt  uf Ilcaufun
!k’il  inlhumr ((.’ilrCy 1977). TllL’y were illM)  it I“l”glllilr  comprmcnt  of
the tpil;mn;t.  hl(~sl spccimcns  wc collculc(l,  were I“rigmcntcrl  and in
very INnlr condition, Noncthclcss,  15 fisnlil ics itt}(l  27 spccics were
idcn[ ificd. “1’hc sc;dcworms.  I:umily P{dynoid;w.  were the most
\\’i(lCSfWCil(l  iml ntuncrous,  occurring  in 24 Irmvls.  I’hree spccics,
Amitwclld  sarfi, ~IftIfIcJ  II{MIO.WI, WILI Gd/f-vwIII  t“irrfj.wl,  wcn.?  mos t
Lxmllll(lll

(.)nly two ftthcr spccics  oecurrcd irt more thun fi\c stations. Thnsc
\\wrc  ~h’rrcjs  :~mm. m(wt nunlcrtms west of PIudhtE BiLy, ml
Orm/d  ,~rfwfJ[wf.  present in ail irrms.

l{tllillf~llcrtlls.-  Ec+iwnlcrms  were h} fiir the most ilhundant
intcrlchrutts in the wcsturn  IIc:nlliwl :md ntwthc;lstcrn Chukchi
Sews, N’L’ Iimml 27 spucics: I 5 ;Islcnlids,  7 ophiun~ids.  1 cchinoid.
I ~’rimlid.  A 3 lltdt~lhuroids.

(J,llilir{)ids \\drc Illost ohund;lnt  Ixlt lL!il’il  di\wsc  Wcsl of l o n g .
I $1’’\\’. (}/~/filllif .s((r\.i  N tis [hc only spcc.ics  identified. Etist of long.
I ~J ‘\t’ llllll]h~~ {)1 ly~lliullli~ls  dc~rc:lscd hut iit lCii\t  six species
(lc.curled. oplli(t{ 6111111,1 ljilltwl(tl(l  WilS lhC 1])11S1 amuwm.

l“lw  Suil urchin, .f’ll~)ll,y/)’f)t”(,llflfJll/.\ {/14~(/J(/(//it/l.fi.v,  was present
ill nk’k}f  Wl[i(ms Nml ohscnt  I’nml all nmhly  still  i(ms. II occurnxl  in
l-l IriIwls  ill r,l;l(iidy  I(WV nutnhcrs (uswllly  fewer thwr  IWWWVI).

I{(limfcllif ,~hhidi.s, 4 crinoid. wos the (h)lllifliltlt  orgimislll tit 8
01”  15 stit(iotls  c;ist  (II” Pmdh(}c  }1;1). II wm abundmsl  tit t]]t)st  (If ihC
(Jlhur LSmICr Il SILII i(ms, but did n(tt  (k.Lxlr iit  ;III WCSI III’ Point Harrow.

$ihl Lt]L’lllllhCIS \\ CrC cxtr~tlk!t}’  t]lttl)Cr(!u\  id ~’i(k’~llrc:d. L“t{C’t/-
111,1) itl \p. w ;IS  prcslwl  ilt 17 stnti(ms  illl(l  l’.wJII\  sp,  ilt 16. ‘l”hc two
spc.c,it.s lll’IL, I1 LIMICXWIWd.

SC*;I  sI:Irs \tcrc the  m(jsi  di\crsc  III” IIIC diin(dc]  IIIS,  th(mgh never

WI ilhull(lulll  us l~llk’r  gnwps.  (’J.f?.\.\(l.f/f,l.  /J(//J(J\lftft  illld  [,(ylltl.$(l>ri( l.f

,q}”(~tff/(fff,/i(”/f\  ML’IC  lhc WIN LxmNIIIm,  CWC.11  i)ccurring  in IIIIIrC (han

?Il tl:i\\ 1s, ‘1 Ilc :l\ L’ril$!C  I)lllllhcl  {II” splwic.s  pcr tl.il\\l incrcascd  I“n)m

I .-1 in lllL’ Ncsl  11) 3.7 in  Ilk!  CilSt.  ‘I’llc llliiXiIllIllll  Imtllhcr  (If spccics

1)~1 11’ii\\ I \\CSt (If P(,illl  11:11’IK)W  W’il!i  1111’(!C \\tlCtC:lS CilSt Of PIULfh(lC

1 1 : 1 }  it w;Is sc\ co This (Ii  flircmw  mdy  Iw rL!lillCd  HI  Ihc incrcascd
II IIm  IN.I  (}I’ SIII;III hi\ill\~s in (Iw cmkrn ;II”LW.

(  )1111’1” gl”(lUpS. ~~• SfMUlgl!S, ilOCllll)llCS.  fliltWorlllS.  ncmcrtcims,
[>1!  1 1 / {  I:Ins.  :Intl tutlk.;tt~s \vut’u  prcwlit iu Illilll}’  11’ilU’tS.  ‘I”IIC tnxon-
ollp” of lllilll~  Id’ Ilwsc  groups is fro(wly  Lm)wn  fm ;irclic  w;ltcrs  and
Ilms Ihc \pL’cics I isls fmscmcd  in this report iil’C  inuiwiptctc.

(i(:KNOJ\’i.FI!  )(jhlltN”l”S

l..,yistic supp(~!l  f,]r this sllJdY  \\ils pn,\i(l,d  hy the (ISCGC  G/a-
(“icr.  WC thilllh the mall}’ cww mcltdws dll~ Lfowtcd their off-duty
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time to ‘helping us work up trawl catches, mend gear, and mcorxf
data. We especially Ilmnk oureoilcugues  John J. Burns and Larry
M. Shuhs for the many hours spent conducting n-awls, sorting the
contents, and identifying. weighing, and measuring fishes w-d
invertebrates. Don E. McAllisWr  (National Museums of CiJna&I)
kindly examined many of the fish specimens. George Mueller and
others at the University of Alaska Morinc Musmml/Sorting  C’enter
sorted, identified, and enumerated many of the invcr-kbmtes.
Funding was provided by the U.S. Eiureiur of Limd hlmragcmcnt
Outer Continental Shelf Envknmental  Assessmcrrt Progmm and
by Fedeml  Aid in Wildlife Restoration Project W-17-9.
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I Appendix A. Fishes and invertebrates collected in the northeastern

Chukchi and western Beaufort Seas in August-September

1977. Letters and numbers indicate stations (Figure 1).

PHYLUM PORIFERA

Unidentified sponge - 1, 16, 23, 26, 27, 31, 33, 34
FAM. AXINELLIDAE

Phaket t ia  cr ibosa  -  22
FAM. POLYMASTIIDAE

polymastia mammilaris  -  16,  20,  21,  24,  29
FAM. CRANIELLIDAE

Craniella crania -  17,  20

PHYLUM CNIDARIA
Thuiaria sp. - 3, 4
Lucernosa sp. - 3
Eunephthya sp. - 4, 5, 6, 8, 9, 13, 34

*Eunephthya rubiformes - 1, 3, 10, 2 8
*Eunephthya  f r u t i c o s a - 1, 3, 7, 10, 22, 27
Unidentified anemone - 1, 3-6, 10, 11, 12, 14, 16-25, 27-34

PHYLUM ~LATYHELMINTHEs

Turbellaria - 22, ‘24,” 27

PHYLUM RHYNCHOCOELIA
Nemertean - 4, 11; 24, 25, 27, 32
Cerebratulus sp. - 24, 2s, 3Z

PHYLUM ANNELIDA
CLASS POLYCHAETA

FAM. POLYNOIDAE

Antinoella s a r s i  - 2, 6, 8, 19, 25, 27, 29, 30, 31

II
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Eunoe nodosa - 1, 4-7, 9, 10, 14, 16, 20, 22, 24, 25, 27, 28,, 32
Gattyana cirrosa - 1, 2, 4-9, 12, 17, 27, 29, 31
Hannothoe imbricata - 2
FAM. SPINTHERIDAE

Spinther sp. - 10

FAM. PHYLLODOCIDAE

A n a i t i d e s  mucosa  - 27
A n a i t i d e s  maculata - 7

Phyl lodoce  groenlandica  -  6 ,  12
Genetyllis castanea -  20
FAM. SYLLIDAE

Typosyllis fasciata - 1 0

FAM. NERIDAE

Nereis pe lagica  -  3
Nereis zonata - 1, 14, 16, 17, 20, 22, 24, 27, 28
FAM. NEPHTYIDAE

*Nephtys S p .  -  1 0

Nephtys  c i l ia ta  -  17
A g I a o p h o m u s  malmgreni . 19, 20, 22, 2 7
FAM. ONUPHIDAE

Onuphis sp. - 29
FAM. L~RINERIDliE

Lumbrinereis sp. , -  $;, ,19

* L u l n b r i n e r e l s  fragi]is - 2 9

FAM. SPIONIDAE

Laonice cirrata -  31

FAM. FLABELLIGERIDAE
*Brada granulata - 1, 2, 4-9, 11, 12, 20, 22, 30, 31
* B r a d a  inhabilis - 9, 12

FlabeJ2igera a f f i n i s  -  1, 6 ,  9
FAM. SCALIBREGMIDAE

Scalibregma  inflatum -  2 7 ,  2 9
FAM. STERNASPIDAE

S t e r n a p s i s  s c u t a t a  -  18, 2 9
FAM. PECTINARIIDAE

C i s t e n i d e s  granulata - 1



Cis tenides  hyperborea  -  5 ,  6 ,  8
FAM. AMPH.ARETIDAE

Amphicteis  sp.  -  22
FAM. TEREBELLIDAE

Amphi tr i te  c i rra ta  -  12

PHYLUM MOLLUSCA

CLASS GASTROPODA

ORDER ARCHAEOGASTROPODA

FAM. LEPETIDAE - 28

Lepeta caeca -  20,  25
FAM. TROCHIDAE

M a r g a r i t a s  costalis - 1 ,  2 ,  4 -12 ,  14 ,  16-20 ,  22-32 ,  34
Solariella obsc.ura -  4 ,  6

Solariella v a r i c o s a  -  2 ,  16, 1 7
ORDER MESOGASTEROPODA

FAM. TURRITELLIDAE

Tachyrynchus erosus -  4,  18,  19
T a c h y r y n c h u s  r e t i c u l a t e s  -  1 2 ,  18, 20, 30, 33
FAM. TRICHOTROPIDIDAE

Trichotropis. borea~is -  4 ,  5 ,  7 ,  8

T r i c h o t r o p i s  kr~yeri - 8, 9, 27
FAM. LAMELLARIIDAE” ‘

O n c h i d i o p s i s  glacialis  - 10, 2 6
Piliscus commondum - 10

Velutina sp. - 1, 10

Velutina undata  -  3 ,  6 ,  8 ,  10, 3 4
Marsenina glabra -  1

FAM. NATICIDAE

Nat ica  c lausa  - 1, 2 ,  4 - 8 ,  1 0 - 1 3 ,  3 4
Polinices pallida - 2, 4, 6-8, 11, 16, 18, 22, 34
ORDER NEOGASTROPODA

FAM. MURICIDAE

T r o p h o n o p s i s  (Boreotrophon) clathratus - 10, 22, 31
T r o p h o n o p s i s  (Boreotrophon) muriciformis - 2, 5, 18
T r o p h o n o p s i s  (Boreotrophon) beringi - 8 -10 ,  13 ,  16 ,  17 ,  19 ,  20 ,  22-32

k

13



FAM. BUCCINIDAE

Buccinum
Buccinum
Blxccinum
Buccinum
Buccinum
Buccinum
Buccinum
Buccinum

Sp . - 1, 10, 11, 23, 24, 28, 34, B
angulosum - 1, 12, 19, 22, 29
scalariforme - 1, 2, 8, 9, 12, 16, 18, 19, 28, 29, 31
glaciale -  10

solenum - 8, 9, 22
p o l a r e  - 1, 2, 5-8, 12, 22, 24, 25
c i l i a t u m  -  2 ,  10, ~7

plectrum - 10, 16
FAM. NEPTUNIDAE

Beringius beringi -  17,  27,  A
Colus Sp. - 4, 20, 23, 24, 27, 28, 31, 34, B

Colus  sp i t zbergens is  -  34
Colus roseus - 4, 5, 9, 12, 20, 22, 28
Colus trombinus - 2

Neptunea sp. - 5, 13

Neptunea sp. cf. borealis  -  2,  4
Neptunea heros - 10, 12, 18, 20, B
Plicifusus k r o y e r i - 9, 10, 14, 17, 18, 27, 28, A
Pyrulofusus deformis -  18,  22
VO~UtOpSIIXS  fragilus -  1 2 ,  2 4
FAM. CANCELLARIIDAE,

Admete sp. - 6

A d m e t e  c o u t h o u y i  (or middeandorffiana) - 4, 5, 7, 10, 12, 34
Admete regina - 29 *.

FAM. TURRIDAE

Mangelia sp. - 12
oenopota sp. -4, 6, 7, 17
Oenopota turricula -  34

oenopota  harpa - 4, 8, 17, 2 0

Oenopota tenuicostata -  8
ORDER CEPHALASPIDEA

FAM. SCAPHANDRIDAE

Cylichna a lba  -  2 ,  5 ,  6
ORDER NUDIBRANCHIA

Unidentified nudibranch - 6, 8, 10, 25, 26



Dendronotus sp.  -  3,  13
Dendronotus  dalli - 17
CLASS POLYPLACOPHORA
I s c h n o c h i t o n  albus - 3, 10
Amicula  v e s t i t a  -  3 ,  10
CLASS 131VALVIA
ORDER NUCULOIDA

FAM. NUCULIDAE

Nucula t e n u i s - 2, 4, 5, 11, 15, 17, 31
FAM. NUCULANIDAE

Nuculana pernula -  18 ,  19 ,  20 ,  22 ,  24 ,  25-31 ,  33
Nuculana minuta - 4, 15, 17
Yold ia  sp . - 7, 28, 29
Yold ia  hyperborea  -  2 ,  6 ,  18, 26
Yold ia  myal i s  -  15 ,  17 ,  31
ORDER ARCOIDA

FAM. ARCIDAE

Bathyarca  glacialis  - 19 ,  20 ,  22-29 ,  31 ,  33
ORDER MYTILOIDA

FAM. MYTILIDAE

Plusculus  corrugates  -  10
ORDER PTERIOIDA ,:+
FAM. PECTINIDAE

Chlamys sp. - 1, 11, 17
D e l e c t o p e c t e n  greenlandicus  - 14, 16-33

ORDER VENEROIDA

FAM. CARDITIDAE

Cyclocardia sp. - 9, 10, B

Cyclocardia cf. rajabiminae - 4, 6, 7
Cyclocardia c r a s s i d e n s  - 1, 2, 10, 12, 17, 20, 22
FAM. ASTARTIDAE

Astarte sp. - 5 , 8 ,  9 , 1 O , B

Astar te  borea l i s  -  1 ,  2 ,  12 ,  22

Astarte montegui - 2, 4, 8, 11, 12, 17, 19, 22, 27, 31, 34
A s t a r t e  c r e n a t a  - 10, 14, 16, 18, 19, 20, 23, 24, 25, 27, 28, 29, 32,

33
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FAM. CARD I IDAE

C l i n o c a r d i u m  ciliatum - 2, 4, 7, 8, 1~
S e r r i p e s  groenlandicus - 4, 13
FAM. TELLINIDAE

Macoma calcarea
Macoma moesta -
Macoma loveni -
FAM. VENERIDAE

- 4 , 1 2

7, 11, 15, 22, 31

2

Liocyma fluctuosa -  1 7

oRDER MYOIDA

FAM. HIATELLIDAE

Hiatella a r c t i c a  -  8 ,  9
ORDER PHOLADOMYOIDA

FAM. LYONSIIDAE

Lyonsia sp. - 5, 6
FAM. CUSPIDARIIDAE

C u s p i d a r i a  glacialis - 25
CLASS CEPHALOPODA
FAM. SEPIOLIDAE

Ross ia  pac i f ica  -  28
FAM. OCTOPODIDAE

octopus Sp. - 1, 12, 14, 21, 22, 24, 28, B

PHYLUM ARTHROPODA
CLASS PYCNOGONIDA

Nymphon Iongitarse - 1

Nwphon brev i tarse  -  3 ,  20 ,  21 ,  24 ,  30
CLASS CRUSTACEA

SUBCLASS CIRRIPEDIA

Balanus crenatus  -  10
SUBCLASS MALACOSTRACA

ORDERCUMACEA

Diastylis b identa ta  -  10 ,  27

D i a s t y l i s  g o o d s i r i  -  1 9 ,  2 0 ,  2 9
Diastylis spinulosa -  1 9
ORDER ISOPODA

Saduria sabini -  29
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Synidotea  b icuspida - 2, 9, 10, 11, 20, 21, 22, 27
S y n i d o t e a  nodulosa - 11
ORDER AMPHIPODA

FAM. ACANTHONOTOZOMATIDAE

Acanthonotozoma inflatuzn - 2, 7, a, 1.1, 34
Acanthonotozoma serratum - 10
FAM. AMPELISCIDAE

A m p e l i s c a  macrocephala - 30
Ampelisca birulai  -  27
Ampel i sca  eschr icht i  - 1, 2, 8, 11, 13, 14, 18, 20, 27, 28, 29, A
Bybl i s  ga imardi  (eschr icht i ]  -  2
HapZoops sp. - 2, 11, 16, 27
FAM. ATYLIDAE

A t y l u s  s m i t t i - 20, 21, 24, 27, 29, 32, 33
FAM. CALLIOPIIDAE

H a l i r a g e s  nilssoni - 2, 17
FAM. COROPHIIDAE

E r i c t h o n i u s  tolli - 1 0

FAM. EUSIRIDAE

Eusirus sp.  -  14
Eusirus cuspidatus -  2,  10,  20
Rhacotropis  aculea ta - 1-4, 6-9, 11, 13, 14, 16, 17, 22, 32, A, B
R o z i n a n t e  f r a g i l i s  -  2

FAM. GAMMARIDAE

Maera sp. - 10 *

Melita sp. - 10

FAM. ISAEIDAE

Photis  vinogradovi -  2

FAM. ISCHYROCERIDAE

I s c h y r o c e r u s  latipes - 2, 10

FAM. LYSIANASSIDAE

Unidentified Lysianassld  - 10

A.nonyx sp. - 2

Anonyx nugax - 1,  2,  4,  6-11,  14,  18-22,  24,  25-31,  34,  A, B

A n o n y x  Iaticoxae - 2, 22, 26, 27
Hippomedon sp. - 20
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Orchomene  sp .  -  17
Socarnes  bidenticulatus - 1-4, 8, 9, 10, 14, 22, 27, 30, 31, 32

Tryphosella (Tmetonyx) sp. 20, 22, 27, 30
FAM. MELPHIDIPPIDAE

Melphidippa goesi  -  2
FAM. OEDICEROTIDAE

Acanthos tepheia  behr ingiens is -  2 ,  4 ,  6 -9 ,  13 ,  17-20 ,  22 ,  24 ,  25 ,  27-31 ,
33, 34, B

Paroediceros  lynceus  -  2 ,  11, 34
FAM. PARAMPHITHOIDAE

P a r a m p h i t h o e  polycantha - 6, 7, 8, 11, 34
Paramphi thoe  cuspidata  -29
FAM. PLEUSTIDAE

Pleustes panoplus  -  2 ,  7 ,  8 ,  9
FAM. STEGOCEPHALIDAE

Stegocephalops is  ampulla - 1, 8, 10, 11, 16, 21, 23, 24, 25-28, 30-33
Stegocephala  inf la tus - 1, 2, 3, 6, 8-11, 16-34, A, B

ORDER DECAPODA

SUBORDER NATANTIA

FAM. HIPPOLYTIDAE

Spirontocaris sp. - 7, 26, 31, 32
Spirontocar is  phipps i - 1, 3, 8, 16-18, 21, 22, 27, 30, 31, A

Spirontocar is  sp ina - 1, 7-10, 12, 14, 21, 23-26, 31, 32, A, B

Lebbeus groenlandica -  16, 2 1 ,  31
Lebbeus polaris - 1, 16, 21, 22, 24, “27, 28, 30-34
Eualus  fabr ic i i  -  3 ,  17
E u a l u s  suckleyi - 10, 16, 31 ,  32
Eualus gaimardi i  - 1, 2, 3, 5, 6, 7, 9, 10, 11, 16, 17, 18, 20, 21, 22,

25, 26, 28, 30, 31, 34, A, B

Eualus macilenta - 1, 2, 4-13, 16-20, 22, 24-32, 34, A, B

FAM. PANDALIDAE

Pandalus  goniurus - 2, 3, 5-8, 10, 11, 12, 14, 32, 33, B

FAM. CRANGONIDAE

Crangon communis - 4, 5, 17
S c l e r o c r a n g o n  b o r e a s  -  1, 3, 8, 10
A r g i s  l a r  - 5, 6, 7, 9, A, B
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Argis  denta ta  -  6 ,  32
S a b i n e a  s e p t e m c a r in at a - 1, 2, 5, 7, 8, 11-34, A, B
SUBORDER REPTANTIA

SECTION ANOMURA

Pagurus SP. - 26,  31
P a g u r u s  trigonochei~s - 2 ,  10-14 ,  16 ,  17 ,  18 ,  21 ,  24 ,  28 ,  30 ,  31 ,

32, 34, A
Pagurus rathbuni - 1, 4, 6, 8, 9, 11, 12, 13, B
Labidochirus s p e n d e s c e n s  -  2 ,  11, 13, 16, 3 0 ,  3 4
SECTION BRACHYURA

Hyas  coarc ta tus  alutaceus - 1-4, 8-28, 30, 31, 34, A, B
C h i o n o e c e t e s  opi~ici - 1, 4-7, 9, 11, 3 4 ,  B

PHYLU’N SIPUNCULA

Golfingia m a r g a r i t a c e a  -  1, 3, 4, 10

PHYLUM ECTOPROCTA

Alcyonidium vermiculare -  1, 9
Unidentified Flustrellidae  - 10

Flustrella gigantea -  9
Beronicea meandrina - 17

Eucratea  Ioricata - 1, 16

Tegella s p i t z b e r g e n s i s  -  1 6
Dendrobeania  Ievinseni - , 7, 9
Dendrobeania murrayana - 3, 10
Rhamphostomella g igantea  -  1

Cystisella saccata -  16,  18
Cellopora sp. - 10, 17

*~yriozourn orientale - 1 0

Flustra membranaceot~ncata -  1
Flustra s e r r u l a t a  -  4 ,  9 ,  11
C a r b a s e a  (Flustra) carbasea - 14
E s c h a r o p s i s  s a r s i  -  1, 10

PHYLUM BRACHIOPODA

Hemithir i s  ps i t tacea  -  27
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PHYLUM ECHINODERMATA

CLASS ASTEROIDA

FAM. PORCELLANASTERIDAE

Ctenodiscus  cr i spatus - 11, 12, 13, 29, 34, B

FAM. BENTHOPECTINIDAE

Pontaster tenuispinus -  23,  24,  2 5
FAM. POIWNIIDAE

Poraniomorpha tumida - 20, 24, 25, 27, 30, 33
FAM. ECHINASTERIDAE

Henricia sp. - 1, 17
H e n r i c i a  sanguinolenta?  - 14
FAM. PTERASTERIDAE

P t e r a s t e r  m i l i t a r i s  -  3 0
Pteras ter  obscurus - 9, 17, 20, 24, 25, 26
FAM. SOLAS’I’ERIDAE ‘

Crossaster papposus - 1, 3, 8, 9, 10, 14, 17, 20-32, 34, A, B

Lophas ter  furc i fer - 21, 23, 24, 28, 29

Solaster dawsoni - 1, 11, 20, 24, 34, A, B

FAM. ASTERIIDAE

Leptasterias s p . - 4, 5, 7, 9, 10, 13, 16, 22

L e p t a s t e r i a s  groenlandica  - 5, 12, 16-33, A, B

Leptas ter ias  hy lodes  cf. L. arctica - 18
U r a s t e r i a s  l i n c k i - 15, 18, 19, 24, 28, 29, 31, 33

I c a s t e r i a s  panopla - 21
CLASS OPHIUROIDEA
FAM. GORGONOCEPHALIDAE

Gorgonocephalus caryi  -  12,  19,  29,  33,  34
FAM. OPHIURIDAE - 24, 25, 27, 28, 30-33

Ophiocten sericeum - 19, 21, 23, 26, 31
*Ophiura c-f. robusta -  211 2 3

Ophiura sarsi - 1, 4-9, 11, 12, 13, 16-20, 22, 29, 34, A, B
Stegophiura  nodosa  -  14, 15, 17
FAM. OPHIACA.NTHIDAE

Ophiacantha bidentata - 21, 23, 25, 26, 29-32, A, B
FAM. OPHIACTIDAE
hophiopho~ls sP. c= f. O. aculeata - 26



CLASS ECHINOBEA

Strongylocen&rotis  droebachiens i s  -  1 ,  3 ,  10 ,  17 ,  21 ,  23-26 ,  28 ,  30-33
CLASS HOLOTHUROIDEA

Psolus Sp. - 1, 6, 8, 9, 10, 14, 16, 19, 20, 22, 24, 26, 27, 30f 31,
33, A, B

Cucumaria sp. - 1, 2, 4-11, 16, 17, 20, 21, 22, 27, 34
Myrio t rochus  r ink i i  -  5 ,  7 ,  8 ,  19 ,  30
CLASS CRINOIDEA
H e l i a m e t r a  g l a c i a l i s  -  11, 19-33,  B

PHYLUM CHORDATA

SUBPHYLUM UROCHORDATA

FAM. POLYCLINIDAE

Synoicum pulmonaria - 9
Aplidiopsis pannosum - 10
FAM. CORELLIDAE

Chelyosoma macleayanurn  -  10
FAM. ASCIDIIDAE

Ascid ia  prunum -  1, 23-25, 27, 28,
FAM. STYELIDAE

Dendrodoa pulchella -  16,  17
Pelonaia corrugata -  4
FAM. PYURIDAE

B o l t e n i a  o v i f e r a  -  3 ,  10
Boltenia echinata -  17

FAM. MOLGULIDAE

Molgula  g r i f f i t h s i i  -  2 0
SUBPHYLUM VERTEBIWTA

CLASS OSTEICHTHYES

FAM. GADIDAE

Arctogadus  g lac ia l i s  -  34
Boreogadus saida - 1-14, 16-22, 24, 26-29, 31, 34, A, B

FAM. ZOARCIDAE

Gymnelis  v i r i d i s  - 1, 4, 7, 9, 16, 25, 27, 28, 30, 31, 32, A

Lycodes mucosus -  16, 24, A
Lycodes  po lar i s - 1, 4, 11, 14, 18, 19, 20, 22, 26, 29, 31, 32,

34 A, B



Lycodes raridens - 1, 24, B
Lycodes rossi  -  B
FAM. COTTIDAE

I c e l u s  b i c o r n i s  - 14,  20,  21,  22,  24,  26-32
Icelus spatula - 1, 20, 31, B

A r t e d i e l l u s  s c a b e r  - 4-7, 9, 16, 17, 18, 31, 33, A

Gymnocanthus tricuspis - 13, 14, A
Trig lops  p inge l i  -  24 ,  28 ,  A
FAM. CYCLOPTERIDAE (=LIPARIDAE)

Eumicrotremus derjugini -  16,  17,  20,  24-28,  30,  31,  33
Liparis sp. - 1, 2, 6, 12, 17, 18, 19, 21-24, 28-33, A, B

FAM. AGONIDAE

A s p i d o p h o r o i d e s  olriki - 1, 11, 12, 34, A, B

FAM. STICHAEIDAE,

Lumpenus fabricii - A, B

Lumpenus maculatus - 7
Lumpenus medius - 18
Eumesogrammus praecisus - 3, 14, A

* Provisional identifications.
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ABSTRACT. A study was conducted to investigate distribution and abundance of arctic cod in the nearshore region of the Beaufort Sea. Data collection
methods included 3 m otter trawl and hydroacoustic surveys. Temperature and conductivity measurements were taken throughout the study area on a
regular basis. The results indicated that are!ic  cod are associated with a transition layer between a surface water mass, characterized by low salinity and
high temperature, and a battom water mass, characterized by high salinity and low temperature. Arctic cod apparently oriented to the shorewardedge of
the marine water mass and redistributed themselves depending on the location of the shoreward edge. It is hypothesized that the transition layer
concentrtites  food organisms, and this abundance of food may be one factor that induces shoals of arctic cod to utilize this transition layer.

Key words: arctic cod, Alaskan Beaufort Sea, nearahore movements, temperaturekalinity association, coastal habitat use, Boreogadrrs  saida

RESUME.  Une ttude a Ad men~e afin de dtfternriner  la distribution et I’aborrdance de la mome aretique clans la zone ct3ti2re  de la merde Beaufort. f-es
donntes  ont At! recueillies A I’aide d’un chaiut  A plateaux de 3 m et de relevts hydro-acoustiques. Des mesures de temp&ature et de conductivit~  ont At
prises de fa~on r~guliare, clans toute  la zone 4tudi6e.  Les fisultats  ont indiqrsd  que la morue arctique est assoei~e h une couche de transition entre une
masse d’eau de surface, caract&is4e par une faible salinit~  et une haute temp&ature, et une masse d’eau profonde, caract&is4e par une forte salinit4  et
une basse temp&ature. La mome arctique se dirigeait apparemrrrerst vers la Iimite cs%i?re de la masse d’eau de mer et sa distribution suivait cette limite
cr%it?re.  On peut avancer l’hypoth~se  que la couche de transition est tr?s riche en tl~ments  nutritifs, et que cette abondance de nourriture est un des
facteurs qui am&sent Ies banes de momes arctiques h se servir de cette couche de transition.

Mets cL%: morue srctique, mer de Beaufort de I’Alaska, dr!placements  pri?s des cdtes,  association temp&ature/salinit6,  utilisation de I’habitat  c6tier,
Boreogadus saida

Traduit pour le journal par N4sida Loyer.

INTRODUCTION

Arctic cod (Boreogadus saida) is a dominant species in the
arctic marine ichthyofauna, yet little information has been
published on the distribution and abundance of this species in
the North American Arctic (Craig e~ af., 1982). A number of
recent studies have established the numerical abundance of
arctic cod in the Alaskan Chukchi and Beaufort Sea region
(Quast, 1974; Wolotira  et af., 1979). Craig and Haldorson
(1981) noted large variations in arctic cod abundance that were
not explainable with available data. Griffiths and Gallaway
(1982) reported an unusual pattern of fluctuating arctic cod
abundance in the nearshore region of Prudhoe Bay but did not
address factors that might lead to such a pattern.

The present study was undertaken to assess arctic cod distri-
bution and abundance in the Beaufort Sea nearshore region in
the vicinity of Prttdhoe Bay. The objectives of the study were to
1) measure daily and seasonal changes in environmental param-
eters, 2) identify daily and seasonal patterns of arctic cod
distribution and abundance and 3) relate observed changes in
fish distribution to changes in environmental conditions.

METHODS

Field Studies

Field investigations were conducted from 16-21 August 1978
and 18 July-1 September 1979. Five subareas, extending from
the western end of Stump Island to the east side of Prudhoe Bay,
were sampled primarily with otter trawling and hydroacoustic
transects (Fig. 1). Trawling was conducted throughout all five
subareas, while hydroacoustic surveys were conducted in the
offshore subarea.

Sample stations were located utilizing a Motorola Mini-
Ranger 111 navigational positioning system. Transpondera were
positioned at the end of Dockhead No. 3 and on Stump Island
3000 m from the dock transponder.

A 3 m semi-balloon otter trawl with 13 mm square mesh in the
body and 3 mm square mesh cod end was used at each trawl
station. The trawl data provided information to ground-ttuth the
hydroacoustic sampling. All trawls were made on bottom. With
a few exceptions, towing time was 15 min. Trawling effort
consisted of 33 samples in August 1978, 43 samples in July
1979 and 32 samples in August 1979.

All fish captured by net sampling were identified and counted.
Subsamples of arctic cod (Boreogadus  saida), kelp snailfish
(L.iparis  turticatus), caprdin  (Malfotus  viflosus),  rainbow smelt
(Osmerus mordax), Pacific sand lance (Ammodytes hexapterus)
and fourhorn sculpin (Myoxocephafus  quadricorrris)  captured
by otter trawl were preserved in 10% formalin for laboratory
examination.

Hydroacoustic sampling was conducted by R.E. Theme
(University of Washington, Fisheries Research Institute). The
primary hydroacoustic equipment used in this study was a
Simrad EY-M echo sounder, which transmits a 0.6 m.sec-t
pulse of 70 kHz sound, used in conjunction with a wide-angle
transducer. The effective angle of detection for this transducer
was about 30° under the survey conditions.

Echoes from fish and other targets were printed on a chart
recorder as a function of depth and time and were also recorded
on magnetic tape for more detailed analysis of echo amplitudes.
The pulse repetition rate was 3.2 transmissions. see-’. The
hydroacoustic equipment was applied in two modes: fixed
location and transecting. In the fixed-location mode, the trans-
ducer was suspended just below the surface from a float several

IEntrix,  Inc., 4794 Business Park Blvd., Suite 6, Anchorage, Alaska 99503, U.S.A.
‘Alaska Department of Fish and Game, P.O. Box 3150, Soldotna, Alaska 99669, U.S.A.
@The Arctic Institute of North America
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FIG.  I. Location of hydroacoustic trmssecm,  fixed location and five trawling subareas (Stump Island, West Dock, East Slope, Pmdhoe Biry and Offshore) surveyed
during Beaufort Sea fish studies, 1978 and 1979.

metres from the anchored boat. During transecting, the trans-
ducer was towed just below the surface from a wood beam
projecting in front of the boat. This arrangement was designed
to minimize the effects of !ish avoiding the boat in shallow
water.

Hydroacoustic data were collected during two periods: 23-27
July and 28 August -1 September. The primary transect design
consisted of four north-south lines, which were replicated
during each survey (Fig. 1). Transects typically were conducted
in water depths >4 m. Some east-west transects were also run
along specific depth contours (e.g., 6 m). The fixed location
was at a 6 m depth along transect no. 2 (Fig. 1 ) and was
monitored for 9% and 12 hr in July and August 1979
respectively.

In addition to biological and hydroacoustic samples, a series
of water quality measurements was taken to characterize the
water sampled. Water conductivity and temperature profiles
were measured with a Martek Mark VII water quality analyzer.
The sensor head contained a temperature probe (-5° to +50”C
-wqge;  *O. 1°C accuracy) and a five-electrode conductivity cell

-70 mmho.cm”’ range; *0.07 mmho.cm-’  accuracy). Both
.arameters  couhj  thus be profiled on a single lowering. Depth of

~mmersion  was measured by counting 0.3 m markings on the
handling line. Using the computer reduction algorithm described
by Chin ef af. (1979), the conductivity, temperature and depth

data were processed to obtain vertical profiles of temperature
and salinity.

Laboratory and Data Analyses

In the laboratory, all preserved fish were sorted, identified,
measured (total length) and counted. A random sample of arctic
cod from the preserved August subsamples was weighed.

The hydroacoustic analysis procedures consisted of echogram
analysis supplemented by detailed analysis of magnetic tape
records. Echo counts and amplitude characterization of selected
transects were made using a storage oscilloscope.

The number of fish counted by the hydroacoustic system was
determined by assuming a mean target strength of –50 decibels
(dB), which comesponds to a 10 cm fish target. Echoes were
counted if they exceeded a threshold of-60 dB. Fish densities
were then calculated from the total number of echoes over the
threshold divided by the volume sampled. The volume sampled
was determined by the depth interval, the number of transmis-
sions and the sampling angle of the transducer.

RESULTS

Depth and Substrate Features

The offshore subarea (water depths 5.5-10 m) was populated
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by a typically marine flora and fauna including three species of
kelp (order Laminariaies), two species of nudibranches, various
marine gastropod, soft coral, starfish and sponges. Kelp was
collected at 95% (19 of 20) of the 1979 offshore trawl stations.
Bottom sediments were apparently composed of fine sand and
fine silt (Chin efsd.,  1979). Scattered patches of sand/gravel and
clay deposit were identified during the trawl survey. The East
Slope subarea (0.3-5.5 m) was also predominantly soft sedi-
ments, with possible sand/gravel deposits. Kelp was collected
in 7090 (7 of 10) of the 1979 trawl samples in this area. The
Stump Island subarea, with a depth range similar to that of the
East Slope, was primarily fine sand with areas of gravel. Kelp
was taken in 38% (8 of 21) of the 1979 trawl samples.
Maximum depths in the West Dock and Prudhoe Bay subareas
were 3.0-3.5 m. Sediments in the West Dock area were com-
posed of sand and silt, with mud found in some areas. In the
Prudhoe Bay subarea, sediment types also ranged from fine
sand to mud/clay. Kelp was not collected in either subarea.

Ice Features

The presence of ice was a dominant feature in the study area.
In July the ice had retreated to approximately the 5 m contour,
with a periodic inshore movement of floating ice with west
winds. Thus, the ability to navigate at and beyond this boundary
was severely limited. In August the ice had essentially retreated
to depths > [0 m and surveying could be conducted farther off-
shore. Grounded ice was observed as far offshore as the 7 m
depth contour.

Water Mass Features

Water movements and temperature and salinity characteris-
tics in the general study were dynamic, with wide fluctuations
over a short period of time. Basically, there were two water
masses: a warm (2-9”C),  low-salinity (6-27%o) surface mass
with a cold (<–l°C), high-salinity (28-32%o) bottom mass. The
depth to the transition layer between the two water masses (i.e.,
the interface between the two water masses) fluctuated from 1.5
m to > 10 m (Fig. 2). The two- to three-day period between
temperature and salinity measurements was often sufficient for

:~
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FIG. Z. Location of ihe transition layer between surface and marine water masses,
as determined by CI’D  surveys 20 July-1 September 1979.
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the marine water mass (low-temperature, high-salinity) to mix
with the surface during strong winds or return to the study area.
Following each influx of the marine water mass, there was
usually a period of mixing, with a resulting increase in near-
surface salinity (Fig. 3) (Chin, 1980). In general, surface
temperatures decreased and surface salinities increased during
the study period. A decrease in river discharge and ice melt may
also have contributed to this pattern.

The transition layer between the two water masses was visible
on the hydroacoustic traces, allowing the temporal and spatial
fluctuations in the transition layer to be monitored with the
hydroacoustic instrumentation (Fig. 4). The layering effect was
particularly visible during July, when the density differences
between the two masses were greatest. Temporal and spatial
fluctuations were particularly evident between 28 August and 1
September. Based on the hydroacoustic transect monitoring, the
marine water mass was apparently offshore at depths > 10 m
between 28 and 30 August. This observation was verified by the
CTD measurements. During the fixed-location monitoring at a
depth of 6 m on 31 August and 1 September, the marine water
mass moved inshore to a depth of about 4 m. Again, this
onshore movement was also observed in the CTD measure-
ments (Fig. 2). The thickness of the marine water mass at the
hydroacoustic fixed location increased from essentially zero to
2.2 m in less than 24 hr, demonstrating the area’s rapid response
to meteorological changes.

O t t e r  T r a w l  C a t c h  ,.;i

The otter trawl catch was dominated by arctic cod (98% of
the catch), with minor catches of kelp snailfish, fourhom
sculpin, Pacific sandlance, capelin, rainbow smelt and least
cisco (Coregonus sardinella). The length frequency of otter
trawl-caught aictic cod in both 1978 and 1979 indicated that
primarily one age group, probably age-1 fish, was present; few
older fish were captured.

The results of the otter trawling indicate a general offshore
movement of arctic cod between the July and August sampling
periods. During July 1979, the highest mean catch rate for arctic
cod (271 cod/trawl) was recorded in the West Dock subarea,

u

I

‘ 20 30 1~2 0 3 0
JULY AUGUST

DATE

FIG. 3. Summer surface salinity in the study region as determined by CTD
surveys 20 July-l September 1979.
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followed by the Stump Island and East Slope subareas (Table 1 ).
The lowest mean catch rates (0.3 and 0.9 codhrawl)  were
recorded in the Pr-udhoe Bay and offshore subareas respectively.
In August 1979 the pattern changed, with the highest mean
catch (14.8 codhrawl) recorded in the offshore subarea and
lower catches in the inshore subareas. Pmdhoe Bay catches in
August 1979 were again the lowest (0.5 cod/trawl) of all five
areas. During the August 1978 survey, the highest catches were
recorded in the West Dock and Prudhoe Bay subareas respec-
tively, followed by offshore, East Slope and Stump Island
(Table 1). During all three trawl surveys (one in 1978 and two in
1979), the mean catches of arctic cod around the West Dock
were higher than those in the two subareas on either side of the
dock (i.e., Stump Island and East Slope).

The mean bottom depth of capture of arctic cod was 2.7 m
(SD= 1.7) in July and 5.8 m (SD=2.0) in August 1979, a
statistically significant increase in bottom depth (t-test, p<.001 ).
These data again indicate an offshore movement of arctic cod

between the July and August sampling periods. In contrast,
neither the mean bottom depth of capture of kelp smrilfish (5.5
m in -ltrly;  4.8 m in August) nor the mean bottom depth of trawl
hauls (4.3 m in July; 4.8 m in August) showed a corresponding
significant change between July and August.

Hylroacoustic  Measurentents

Transect series were run during four days in July; however,
one series was obscured by reverberation from rough water.
Additional dista were collected over a 9.5 hr period during two
days of fixed-location monitoring in July. During the August
series, data were collected over five days. A total of 15 hrof data
were collected during transects, including complete, replicated
four-transect series each of the first three days and a replicated
run of transect 2 the last day. In addition, 12 hr of data were
collected at the fixed location over two days. The length of
transects was increased over July because of the improved
weather and ice conditions.

TABLE 1. Relative abundance of arctic cod in each subarea based on catches by 3 m otter trawl during 1978 and 1979 trawl surveys

August 1978 July 1979 August 1979

Mean Mean Mean
Subarea catch SD N catch SD N catch SD N
Stump Island 3.0 2.6 5 19.7 34.5 13 3.4 3.8 8
West Dock 133.0 58.0 2 270.9 6J5.O 9 6.6 10.9 5
East Slope 3.6 3.2 9 25.8 46.7 5 4.8 10.2 5
Prudhoe Bay 23.9 27.0 9 0.3 0.5 6 0.5 1.0 4
Offshore 8.0 20,6 8 0.9 1.1 10 i4.g 17.4 10

G G z

SD = standard deviation.
N = number of samples.
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Fish abundance was generally low during July. Results of
otter trawlings used to ground-truth the hydroacoustics indi-
cated that most of these fish were arctic cod. Target detection
rates for the three series were 6.1, 3.1 and 9.9 targets. hr-’ for
23, 24 and 26 July respectively, with corresponding mean fish
densities of 2.7,0.7 and 3.5 fish per 10Jm3. The first two series
were mid-day, while the third was during the 1820-2140 period.
Neither inshore-offshore nor alongshore trends were evident.
Targets in the marine water mass were typically located near
bottom, with the mean height above bottom about 0.6 m.
Targets in the surface water mass (<2.3 m on 23 and 24 July,
<3.8 m on 26 July) could not be detected because of the strong
surface reverberation in this layer. During the fixed-location
monitoring on 25 and 26 July, 13 fish were observed — a mean
rate of 1.9.hr-1,  comesponding to 10.5 fish per 104m3.

Abundance of fish targets and interference from non-fish
backscatter were much greater during the August survey. The
estimated target densities ranged from O to 329 fish per 104m3,
with a mean of 55.6 fish per 10Jm3. There was considerable
variability in both abundance and inshore-offshore distribution
during the four days (Ttible 2). These changes appeared to be
related to changes in water masses. Discontinuity layers could
often be acoustically detected, especially the boundary of the
cold (< O”C), high salinity (3WOO) marine water mass. This water
mass was apparently offshore between 28 and 30 August. Fish
concentrations were observed during transect monitoring on 28
August, but not on 29 August (Fig. 5A, B). Concurrent otter
trawling indicated most of these fish were arctic cod. Transects
were extended offshore during 30 August, and high fish concen-

Low SailrWyWaler  Mass
ONSt40rSE  (5.3m) 1

trations were discovered just inshore of the depth where the cold
marine water intersected the bottom on ail transects (Figs. 4 and
5c). I [igh fish concentrations in the surface water mass, possi-
bly pelagic species, also occurred above the marine layer
offshore from this intersection depth on all transects (Figs. 4 and
5C).

Although daily variability appeared to dominate the August-

TABLE 2. Densities and distribution of fish echces along hydroacous-
tic transect 2, 28 August-1 September

Depth Sampled volume Density
Date range’ (m) ( 104m’) Fish echoes [fish ocr Idm’)

28 August 4.3-6.1
6.t-6.9
.6.9-7,6

29 August 4.3-6.1
6.1-6.9

30 AugusI 4.3-6.1
6.1-6.9
6.9-7.6
7.6-8.2
8.2-7.0

I September 6.1-6.9
6.9-7.6
7.6-8.2
8.2-7.0
7.0-5.8

t .30
2.10
2.78

1.93
2.80

1.61
2.49
3.26
6.68
3.34

t .47
3.85
8.67
4.90
2.35

105
690
63

2
6

0
147
592
517
5t

o
146
127
63
0

80.8
328.6
22.7

1.0
2.1

0
59.0

181.6
77.4
15.3

0
37.9
14.6
12.9

0

‘From Stump island toward Mitlway Islands.
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FIG. S. Representative echrrgmms from hydroacoustic transect 2 during 28 August- I September 1979, illustrating the association of fish turgets  with the two water
masses and transition layer. On 28 August the transition layer is weak and diffuse, on 29 August it is absent, on 30 August it is strong and continuous and on t
September the transition layer  is weak and appears to be mixing srnd dissipating (each strip represents approximately 2 km of transect).
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September data, some differences between transects within
days were noted. During 28 August, the concentration of targets
between 4.0 and 5.8 m was strongest along transect 2 and
moderately strong along transect 3. The concentration of targets
was limited to the nearshore region along transect 1 and
completely absent along transect 4, where the scattering was
inshore at depths of 2.4-3.7 m. During 30 August, the fish
concentration was again greater along transect 2 between 6.7
and 7.9 m bottom depths. The distribution along transect 1 was
similar, though less dense and more inshore (Fig. 5). On
transects 3 and 4, high fish concentrations were limited to the
outer end of the transects, which terminated just as the water
depth began to shallow on the barrier island side.

During the 12 hr of fixed-location monitoring in August, a
total of 51 targets were observed — a rate of 5.5. hr-’,  corres-
ponding to 15.8 fish per 104m3. Considerable variability was
observed between the two days in the depth of the echoes,
possibly related to the species present. On 31 August targets
were near bottom (6.0-6.4 m), while on 1 September targets
were 2.4-3.6 m below the surface. A diel trend was suggested
by the lower densities during afternoon.

DISCUSS1ON

The summer 1979 water sampling revealed a dynamic system
with two water masses: a warm, low-salinity water mass on top
of a cold, high-salinity water mass. The depth to the transition
layer (or interface), as measured by CTD, between the two
masses varied from 1.5 m to >10 m throughout the study area
during the July and August sampling periods. The depth to the
transition layer generally increased during the season, probably
as a result of mixing by wind action and reduced ice melt and
river discharge. Arctic cod also showed a net offshore move-
ment to deeper water between the July and August trawling
periods. The move to deeper water did not appear to be an
artifact of the trawl sampling, as the solitary kelp snailfish did
not show a change in depth between sampling periods.

An association between the leading edge of the marine water
mass and arctic cod distribution is indicated by the hydroacous-
tic measurements. In general, the highest measured fish densi-
ties were at the bottom of the warmer, less saline water mass
immediately above the intersection of the leading edge of the
marine water mass with the bottom. This association was
particularly evident during the 28-30 August transect series. On
28 August high fish densities were recorded near bottom along
the transition layer at 6-7 m. On 29 August the marine water
mass had either mixed with the low-salinity surface water mass
or had moved out of the study area because of changes in wind
stress, and high fish densities were not observed. However, on
30 August the marine water mass was again observed in the
study area (at 7.6 m on transect 2) and high demersal fish
densities in front of the leading edge of the marine water mass
were again observed. Pelagic fish targets were oriented above
the transition layer, offshore of the leading edge of the marine
water mass. During July, when few fish targets were encoun-
tered, arctic cod were in shallow water (mean bottom depth of
capture = 2.7 m) and could not be detected by hydroacoustic
,echniques. The transition layer between the two masses was at
2.5-3.6 m; thus both the intersection of the transition layer with
the bottom and high fish densities were inshore of the hydro-
acoustic transects.

Additional support for the hypothesis that arctic cod position
themselves shoreward of the transition layer is provided by data
in Craig and Haldorson (1981) and Chin et af. (1979). A
massive influx of age 1-3 arctic cod at Milne Point in Simpson
Lagoon and along the wmt side of the West Dock was reported
beginning on 14 August 1978 (Craig and Haldorson, 1981). In
addition, the second highest otter trawl catch rate recorded in the
present study during 16-21 August 1978 sampling ,was in the
shallow waters of Prudhoe Bay, an area where catch rates were
lowest during 1979. On 13 August 1978, the marine water mass
approached to within at least 1.5 m of the surface throughout
much of the area, including along the Stump Island, West Dock
and Prudhoe Bay subareas (Chin et al., 1979). Arctic cod
orienting to the area where the transition layer intersects the
bottom thus would have entered depths of approximately 1 m or
less and would almost certainly have migrated into Simpson
Lagoon as well as into Prudhoe Bay. Catches of arctic cod in
Simpson Lagoon remained high until 22 August 1978, then
declined as cod moved out of the lagoon (Craig and Haldorson,
1981), presumably in response to the reestablishment of a
deeper transition layer offshore.

The pattern of arctic cod catches recorded by Griffiths and
Gallaway  (1982) appear to be similarly influenced by periodic
upwelling events. Arctic cod catches in fyke nets placed along
the shoreline were typified by sharp peaks in catch rates, lasting
2-3 days, separated by 9-14 days of low or no catch (Griffiths
and Gallaway,  1982:Fig. 16). In each case, the sharp increase in
catch rate was accompanied or followed by a sharp increase in
salinity. Such a pattern w,ould  be expected if the arctic cod are
orienting to the leading edge of the marine water mass and are
moving inshore in advance of upwelling  marine waters.

The indication is that demersal species, such as arctic cod,
and some pelagic species, possibly arctic char and cisco,
position themselves according to the upper edge of the marine
water mass and move inshore and offshore in response to the
presence of this transition between water masses. The composi-
tion of the scattering Iayerobserved at the transition between the
two masses was not determined but may contain biological or
detrital components. Plankton samples from the vicinity of the
transition layer contained significantly more fish larvae than
surface samples (Tarbox and Moulton, 1980) and appeared to
contain higher densities of copepods and mysids. The concen-
tration of fish larvae and invertebrates may attract arctic cod,
which are known to feed on mysids and copepods. Similarly,
the presence of arctic cod could attract their predators, i.e.,
arctic char. Thus the apparent association of fish with water
masses may reflect a predator-prey relationship. The reason the
biological activity is concentrated at the transition layer between
the water masses is as yet unknown. The probable explanation is
that there is increased primary production along the front
between the marine water mass and the surface water mass, such
as is found in the eastern Bering Sea (Goering and Iverson,
1981). The deeper marine water contains higher levels of
dissolved nutrients, which stimt.dates primary productivity when
exposed to sunlight at the mixing zone with the warmer surface
water. In the Bering Sea, such a transition area is characterized
by intense biological activity (Hood and Calder, 1981). It is
likely that arctic cod and other fish remain in (he warmer surface
water mass to maximize energy conversion during the two- to
three-month summer feeding period, since metabolic activity in
poikilotherms must be minimal in the cold (<-l ”C) marine water
mass.
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The drifting stations “North Pole”, besides dealing with basic research

problems, also provided an opportunity of acquiring extraordinarily valuable
materials dealing with the biology of the high latitudes of the Arctic basin.

As a result of many years of creative research by the department of hydro-
biology of the Zoological Institute, AN SSSR and by the collaborations of the
Arctic and Antarctic Scientific Research Institute on the drifting stations, —
beginning with SP-2, year-round plankton samples were collected using standard
methods. Principally due to [these] collections new data were acquired re-
garding the species composition of the plankton of the Central Arctic, on its
vertical distributio~nand relationship to the water masses, [and] its seasonal.::. ,,
and multi-year dynamics’ (Virketis, 1957, 1959; Brodskiy, Nikitin, 1956;
Pavshtiks, 1971, 1979; Brodskiy, Pavshtiks, 1976; and others). The data coll~ed
by the polar explorers on the SP stations regarding high latitude fishes were not
of great volume or significance, but presented considerable interest. Thusr ?
among the material of S%6, drifting in the high latitudes of the East Siberian
Sea, was a ve~y poorly studied species of,cod fish, ”Arctoqadus’  qlacial is;
established as new to the fauna of the USSR, which previously was known from the
shores of Greenland (Andriashev, 1954, 1957). Observations and collections of
fish were taken during the studies on the series of drifting SP stations, as a
result of which it was established that in the circumpolar Arctic region (80°-
88.5° N. Lat.) under the pack ice live two species of cod fish” (Boreogadus saida
and Arctogadus glacialis), which at times are present in huge schools, easily
accessible for  harvest  [ f ishing operat ions] . This fact has importance [is signi-
ficant] in understanding the functional structure of the pelagic ecosystem of the
Arctic basin, and presents also some practical interest as a possible source of
supply of fresh fish for the different participants of the polar expeditions on

both transport ships and icebreakers working in the high latitudes of the northern
shipping routes. It is appropriate to recall the many endurances of disasters by
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polar expedition participants who perished from hunger, not suspecting that they
had supplies of food under foot.

I c h t h y o l o g i c a l  m a t e r i a l s  w e r e  m a d e  a v a i l a b l e  t o  u s  b y  t h e  f o l l o w i n g  w o r k e r s

[colleagues] of the drifting stations: V. I. Shil ‘nikov (SP-4), E. M. Gush-”
chenkov (SP-6), V. I. Ulitin (SP-1O), E. V. Konstantinov and K. I. Grachev
(SP-16), N. I. Blinov (SP-17), V. S. Antonov and G. L. Pavlov (SP-19), A. T.
Bozhkov (SP-23) and others. To all these polar explorers, [for their] rqani-
festations of attention and initiative in the collection and preservation of the

captured fish [fish specimens], the authors express their profound appreciation.,’

Material and Methods

Besides the written-down observationsjboth verbal reports about conditions
and results of under-the-ice fishing, sizeable collections (frozen or in ethanol)
were delivered to the Zoological Institute from seven drifting SP stations,
belonging to to two species --- saika, or polar, cod ”(Boreogadus ”Saida) and the
ice, or black, cod” (Arctogadus ‘glacialis); see tables–2–and 5.

The greatest collections of fish, both the mo$ systematic and witkhe.=
most complete notes,(phenological notebook from 9’hlay 1968 to 30 March–~969)~1
were kept by E. V. Konstaninov and K. I. Grachev at st%i~~~”which
drifted for the greater part of the year above the pseudo-abyssal depths in
the region of the Canadian trough of the Arctic basin (depths greater than
2000 m), located approximate~ly at a midway point between Vrangelia and the
north pole. In the journal of this station it appears that distinctive small
cod fishes are recorded from the hydrological holes and in the ice fissures during
the whole year, and were observ captured in m~sive quantities  from the— —  ——.—. .
end of November to the end of March, in April the fishing ceased. The fishing_——---- ..———------~:--
at different timeswas conducted between th~e~t~25 m depth usulng
different methods: with baited hooks, with a net for cleaning the hole of
ice splinters , and with a short gaff. The first mass appearance of fish was
observed on 27 November when on hooks baited with meat 450 fish 7-20 cm long

were taken in 4 hours. In the following days of November and the beginning of
December fish were caught on hooks almost daily at the rate of several scores
and hundreds of specimens. On 11 December “fish swarmed in the hole” and by hook

and by ice net more than 1600 fish from 8-12 cm long (predominant amount) to
to 17-21 cm long were easily caught. In all, in the phonological journal of
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SP-16 notes were made about fi~es 90 times (days), 15 of these times regarding
visual observations (from observations of a single fish to “schools of thou-
sands”) and 75 times fish were caught, and for these the quantity of captured

f i s h  w a s  n o t e d ,  d e p t h  a n d  c a p t u r e  g e a r ,  a n d  minimum  a n d  maximum  l e n g t h s  o f

t h e  c a p t u r e d  f i s h . D a t a  o n  t h e  n u m b e r  [ q u a n t i t y ]  o f  f i s h e r m e n  a n d  c a p t u r e d

fish, of course, is dependent on different factors -- on the degree of employ-
ment of observation [the time spent in observation] by the polar scientists

and [their] work experience [literally; economy of ~ork]> on YearlY factors~
on disturbances caused by rather frequent occurrences of bears, etc. Due to

these factors, the figures from the various months are difficult to compare,
but, nevertheless, they present in themselves definite interest (Table 1).

From Table 1 it appears that from the end of November to the end of
March in the higher latitudes (80°04’ to 81°23.5’ N. Lat.) on the meridian
of Vrangel Island under the pack ice schools of these fishes are present
constantly, the most successful collections [literally; methods] (schools of
thousands) were noted during almost the whole month of December (from 7 to
24) and during the first half of the month of February. Comparison of the
notes in the journal with specific composition of the recorded [preserved]
samples of fish (se~~Tables 2 and 5) demonstrated that among the fish rePorted
as “ice cod” in reality were not only ArctogaduS’ Qlatialis, but also Boreo-

SK&. m“ The account of the measurements of the fish in the catches
does not give guarantees of [correct] specific determination, but all the ana-

lyses merit consideration. So, the smallest sizes of fish in the mass cap-

tures change rather naturally: in November, according to the notes in the

journal, the smallest length (51) was --.7 cm, in December -- 8 cm (very many),

in January -- 8-10 cm, in February -- 10-11 cm. Such measurements are able
to be correlated with increasing length from November to February of saika
of age group 1+, however, this may also be the young of the ice cod, the devel-

opment of which is not known. Except for these, it is possible to identify
“saika” in the notes of the journal, swimming in the hole individually or in
schools (but not captured): on 25 May “saika” about 3-4 cm long were observed
twice; on 16 June 2 “saika” about 6-7 cm long; in the second half of November --
separate schools of fish from 5 to 7 cm long; on 6 January in the hydrological

1 Approximate length of the swimming juveniles  in the hole, but not the

c a p t u r e d  j u v e n i l e s .
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hole “one small fish 2.5 cm long swam”.

The greatest measurements of captured (but not preserved) fish in
November-January were rather uniform, around 17-19 cm, rarely to 20-22 cm,
but in February-March the fish were noticably larger:’ in the first half of

February the maximum lengths In every catch were up to 23.5-30.5 cm, and in
the second half of February to 30-38 cm, and

respect to this it is important to note that
SP-16 (7 samples; 167 specimens) the greates
did not exceed 15-17 cm, rarely to 18 cm.

in March -- to 30-43 cm. Mith’
in the preserved sample from

length of ~. saida most frequently

All this provides a basis to propose that from November to January
saika on the whole were present in mass sub-ice catches, and in February and
March the ice, or black, cod (~. glacial is) predominated. This inference

from the journal notes corresponds with the actual composition of the pre-
served samples; in these [samples] &. glacial is was only in the February
and March samples and only one time (SP-1O; 75°32’ N. Lat.) was taken in
the second half of January; during the remainder of the months in all collec-
tions from the drifting stations only saika were found (see Table 5). In
truth, in the phonological journal of SP-16 are [present] individual notes
about relatively large fishes (i.e. supposedly about black cod) in December.

.’. ‘ ...,
Regarding the mass catches on 23-24 December (by means of hooks nearly a
thousand fish were thrown on the ice), the length of one fish was 23.5 cm,
and on 8 Decenber “in the hole swam a fish nearly 30 cm long, swallowed the
bait with the hook, threw the hook [literally; tore away] and left”. In this
way, ~. glacialis, apparently, is found at sub-ice levels in December, but
probably more rarely than saika.

Some conclusions, from the notes of”the journal, are able to be made
regarding the depths of the fish aggregations. In the dark time of the year
(November-February) all the fish, possibly attracted to the electric light,
were caught close to the surface (not deeper than 2-3.5 m), and, therefore,
for the capture net and gaff were employed. In the second half of February

they [scientists~  more often caug~f the fish on hooks at depths of 5-15 m,
and in March, with the appearance of the sun, the fish stayed deeper and at
the end of March were mainly caught at depths of 10-25 m.

This, unfortunately, restricts the conclusions which are able to be con-
sidered more-or-less real to the basic analyses of the notes of the phono-
logical journal of SP-16. This applies to the samples of preserved specimens
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of fish, of which were taken 136 X-ray photographs of saika and 30 of ice
cod for the study of variability in the numbers of vertebrae and some other
meristic characters; 19 Specimens of ~. glacialis had a determinable agel

(F. B. Mukhomediyarov), and several score fish of both species had the stomach

contents examined  and identified  (E. A. Pavshtiks). The authors also grate-
fully acknowledge the assistance rendered by O. L. Khristoforov (Leningrad
University) for identification  of the gonadal conditions  of both species.

Arctogadus glacial is ‘Peters’ (Fig. 2)

IIID

Material. 30 specimens total length 136-412 nrn (Table 2, Fig. 1).

From 30 specimens: ID 10-13, usually 11-12, IID 16-21, often 121-23,

20-25, usually 12-23, IA 19-24, usually 20-22, 11A 19-25, usually 21-22.
In the first interdorsal space (between ID and IID) the are no free (not
attached to rays) interneuralia (Andriashev, 1955), but such supporting ele-
ments are well developed in the second interdorsal space (4-8, usually 5-6),
and similarly in the interanal space f3-8, usually 5-7” free interneuralia).
In the caudal fin all the bordering [literally; along the edge] rays were

counted, including,the<anteriormost, very short [rays], usually 51-53 rays
(23-25 + 4 + 23-24) ~ only 4 rays articulate with the urostyle vertebra

“ [ u r a l  c e n t r u m ]  ( t o  a  single, m u c h  r e d u c e d  h y p u r a l  ]; t h e  bordering r a y s  e x -

t e n d  a n t e r i o r l y  t o  a b o v e  t h e  l l t h  ( f r o m  t h e  final) v e r t e b r a .  T r u n k  v e r t e -

b r a e  1 9 - 2 1 ,  u s u a l l y  2 0 ,  c a u d a l  v e r t e b r a e  3 8 - 4 0 ,  t o t a l  v e r t e b r a e  5 8 - 6 1 ,

u s u a l l y  5 9 - 6 0 ,  m e a n  5 9 . 3 9  ( T a b l e  3). Gill rakers on first arch 28-34, pyloric
caecae 29-35. ●

Teeth on palatines usually well developed, although variable in number
(5-12), in a single basal row; in one specimen 29 cm long palatine teeth ab-
sent, although in other characters this specimen did not differ from the
rest of [the specimens of] ~i”glacialis; this was observed in American fish
(Nielsen, 1967).

The chin barbel was absent in our specimens, either present as a rudi-
ment or a small knob in [this ] species or reduced to a slight, triangular
[fleshy] appendage; more rarely in our locality a rudimentary barbel less
than 2 inn long was developed.

1 For future collections done on SP [stations] bear in mind the following:

in all the specimens of B. saida kept for a long time in a frozen state, the— —
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The scales [literally; fish scale covering] are typical for cod-fishes --
the scales overlapping in a tile-like fashion, more or-less elongate, cycloid, “
small; there are no scales or bony plates with spines.

Color dark, dorsal part, sides and ventral part of head blackish-cinnamon,
as also is the body, only somewhat lighter on the sides and abdomen; all
fins black. Peritoneum blackish-cinnamon. Young specimens colored noticeably
lighter.

Age was determined by F. B. Mukhomediyarov using scales and otoliths
from 19 large specimens; in the sample 7-year olds predominated (Table 4).

The most intensive growth takes place in the first 3-4 years of 1 ife,
judging from the wide and clear first rings [annuli] on the otoliths, at
[after] this time the rings of subsequent years [become] more narrow.

In the collections from the Canadian Arctic the standard length of most
of the specimens was equal 325 mm (Nielsen, 1967), in our material only for
two specimens was it [size] greater -- 331 and 377 mm.

In females of standard length 27 cm and greater gonads were found [to be]
in the beginning of stage III of maturity (beginning of trophoplasmic growth);

apparently these female comparatively recently (not more than 2-3 months
before) had spawned~,,  ,The largest of the females (total length 412 mm) had
filamentous-like reduced gonads, probably as a result of the physiological

“ageing process (Khristoforov, 1978).
The food of adult ice cod is composed of fishes (apparently saika 8-12

cm long), relatively large amphipods Lagunogarnrnaru$  ”ti/ilkitzkii  ,’Apherusa
glacialis, ’Pseudolibrotus “nanseni, “Parattiernisto ”libeliula  and others [identi-
fied by N. L. Tsvetkova),  [some] part of which inhabit the lower surface of
of the floating ice, that is, perhaps related to cryopelagic forms [Andriashev,
1967, 1976, 1978; Averintsev, Golikov, 1977; Mel’nikov,  Kullkov, 1980), small
planktonic crustaceans from Calanoida”  (Calanus ”hyperboreus  ~ Pareuchaeta
glacialis, Metridia longa and others) are found in the stomachs of ice cod
noticeably less often [literally; more rarely] than in saika, but the lumin-
escent ~: ’longa are taken fairly frequently.

1 (cont. from preceding page) otoliths were not whole, but in fragments (seen
well in X-ray photographs), and only in one sample, preserved in ethanol,

were all the otoliths preserved well.
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Walters (Malters, 1961) observed mass congregations of!. glacialis

also in the wintertime (from the end of November to the beginning of January)
approximately in this region, but 200 miles to the south (near 77° N Lat.).
Since in Malterst material mature females were absent, he concluded that
sub-ice congregations of ~. glacialis were tied to wintertime feeding mi-
grations (stomachs were filled “with small crustaceans”).

Boreogadus saida (Lepechin)

Material. 176 specimens, 64-248 mm long (.Table, Fig. 3).
By means of X-ray photographs of 136 specimens the variability in the

number of vertebrae in saika at SP-16 was examined: (54) 55-57, usually 56,
mean 55.79; of these, trunk vertebrae 18-19 (20), mean 18.59, ”caudal Verte-

brae (35) 36-38 (39), mean 37.25 (Table 6). ‘From Table 6 may be seen con-
siderable uniformity of the different sample in mean number of vertebrae.
In truth, one may notice that the mean in the samples increases somewhat from
November to February, that basically these [increases in means] are correlated
with the small ’increases in positions of latitude of SP-16 from 80°15’ N
Lat. to 80°53’ N Lat However, the paucity of material and the small dis-*1:,  :
placements of SP-16:to” the north are quite insufficient for conclusions re-
garding latitudinal variations in numbers of vertebrae.

The scales [literally; the scaly integument] of B-; ”saida clearly differs
from all other representatives of the family Gadidae in two morphological

features: (1] very small, oval, cycloid scales, arranged in rows with [re-
spect to~ each other, sometimes touching  on the edges; but not overlapping

each other in a tile-like fashion, as is the case in the remaining cod-fishes
(Jensen, 1948; Andriashev, 1954; Nielsen, 1967); (2) besides the usual scales,
on the body are many bony plates, each of which is equipped with [bears]
spines with blunt +ips, dorsally and posteriorly directed. These spiny plates

‘are well seefiin radiographs and stain n-wcA more intensively with alizarin
than the scales, arranged along the entire body, except for the head and back
[dorsal body surface] in front of ID, and make the surface of the body rough to
the touch, as is emery paper. Using the alizarin preparation well differ-

~entiated all the different $tates of development of the spiny plates from

formation of little spines on the edges of common flake-like scales, which,

gradually expanding, form the individual basal plates with the spine,
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reminiscent of small plate-like scales. But this feature of acaly integument,

unique among cod fishes, merits special examination with detailed photo-
documentation.

In our preserved samples from the drifting stations saika of total leng+hs
from 8.5 to 18-19 cm predominate. These in the majority were sexually im- ‘
mature individuals around 16-17~cm, which were not ripening for the next ‘
spawning. However, together with these are found fishes 16-19 cm long, which
according to the findings of O. L Khristoforov, will [would] participate in
the next spawning: these were males in stage IV maturity and females in
stage III, having oocytes of incomplete trophoplasmic growth with diameters
of 0.6-0.9 IWTIo Besides these, in the samples are isolated large individuals
(to 25 cm) with threadlike, reduced gonads as a result of physiological

d
c+w.shqetvma~~ad+aqe ~lfma~s] ~

ageing. Such a fore< In the basic mass of sub-ice schools of saika in near- ;, #L.s

J
polar latitudes makes up [constitutes] the first-time r~ipening individuals,=~fi?~
only part of which will participate in the next spawning. ,.&.#~.si  $

The food of saika from SP-16, identified by E. A. Pavshtiks from 30
stomachs, usually consisted, in the” central Arctic, of species of plank-
tonic animals, basically Calanoida -- Calanus hyperboreus; ~i ~18cialiS,

Pareuchaeta glacialis,  Chiridius’obtusifrons~  “PSeudocalanuS  ’~ajor and infre-

quently Metridia longa’’’’(in 230 specimens, in only one stomach). Metridia
in the North Pole region makes up (in numbers) about 15% of the zooplankton
(Pavshtiks, 1977) and, although its population density did not exceed 10
specimens per m3, the ability of this copepod to be bioluminescent makes it

easily attractive to fish in the polar night. Besides Calanoida in the
stomachs were found Hyperiidae ”(Parathenlisto libellula juvenile and adults),

cryopelagic species of amphipods, mostly young stages ’(Lagunoga~arus
wilkitzkii, Apherusa glacial is, ”Pseudolibrotus  “nanseni and others), Harpacti-
coida, Lirnacine, juvenile stages of Eup$mwsiacea,  chaetognathsi  Oikopleura
and other Arctic planktonic organisms, and also small fish.

Thus, the winter diets of saika and ice cod are rather similar, but in
the saika small, planktonic crustaceans predominate, and also young stages
of cryopelagic amphipods, at this time ifi ~~ “glacialis, besides Calanoida,
an important role [in diet] is played by fish and by large Amphipoda.

Regarding further studies of the winter diets of these species of cod-
fishes attention has been paid to the following topics. In the surface
waters of the central Arctic the biomass is shallower during the light months,
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in the winter the zooplankton moves down to the depths. So, according to
material from SP-17, in the winter
creased at depths of 100-250 m 4-5
as a result of migrations from the
also in the wintertime, along with

of 1968-69, the biomass of plankton in-
times in comparison with the light period

surface layers (Pavshtiks, 1971). But
the minimum plankton biomass, in the

sub-ice layers in the high Arctic latitudes mass congregations of ~. glaclal is

and B-. saida were observed on drifting Soviet SP stations, and also on the
America~ation 1’Charl  ie’[ (Walters, 1961). Whether or not the sub-ice
(cryopelagic) and other ilmphipoda, the quantity of which during the winter
is close to the surface, for example in the Nansen Basin, play a positive
role [an important role] here, it [quantity] is noticeably increased (Rozin-
ante fragilis, Lagunogammarus \tilkitzkii  ;”Eusirus ‘fiolmi;  ”PSeudolibrotus

nanseni, ~. glacial is and others; Pavshtiks, 1971).

On the Cryopelagic Fish Species

New data on the dispersal of saika and ice cod in the sub-ice waters
of the high latitudes of the Arctic basin give a basis for briefly consid-
ering characteristics of particular categories of ecological forms -- cryo-,!.~::. .
pelagic species. It is generally accepted to consider every kind of ice as
a negative factor [detriment] for the existence of life in general and for
fish in particular. However, for a long time it has been known that in Arctic
and Antarctic waters exist species of fish which spend [their] lives to a
considerable extent in the midst of landfast and drifting ice. A preliminary
[primary] characteristic of these. fi,she~, called [named] cryopelagic
(Andriashev, 1968; Parin, 1968), in an original paper by one of these authors
was presented to the Symposium on Antarctic Biolgy in Cambridge (1968) in a
lecture: “Cryopelagic fishes of the Arctic and Antarctic and their signifi-
cance in polar ecosystems” (Andriashev, 1970).. Since this lecture, Which had
a direct relationship to the original paper, was not published in the national

press, but was printed in an obscurevolume of the transactions of the afore-
mentioned symposium only, we permitted ourselves
thesis form to print some of the findings of the
these recent unpublished findings) regarding this
1978).

[took it upon ourselves] i.n
report, supplementary to
problem [Andriashev, 1976,
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The term “cryopelagic”  was suggested for fishes of polar seas, actively

swimming in the water column [literally; mass of water] (both in the range
of the continental shelf and over great depths), but in its life cycle more-
or-less closely constrained by landfast or different kinds of drifting (among
these also pack) ice. Juvenile, just as adult, individuals of the cryo-

( —
pelagic species of fish are frequently observed unde~e-?ow suyface of—— +
the ice in the midst of the mass of partially–frozen-crystallized ice plates

~-”—————— —-—---”- ‘..--’’-”-  ---’----
or In current+-holes-=lilted  in the ice, where they find a refuge for—-----— -—.— .-. - -.-.-..—.——--——--- .,------ - ’ ” ~
themselves from numerous predators (seapirds,-sealsj-cetaceans,. predatory.——————..—.—.- ——.---—--.-— -... —..
fishes) and, at the same time, feed on small crustaceans and other planktonic.----—..— ----- -..—.—-.-—---—_-...—. --- . . . . .
organisms and ice and sub-ice diatoms essential fn considera~lepart in the

—- . ,----—- ‘-——-”--:”’  - .” -” ’-’’..-” — ““”0 . . . . . . . . . -+. .. ___
maintenance of primary production. In Antarctica ‘the basic cryopelagic “[fish]
species represented are two species of “wide-head” [literal translation of
Russian conunon  name-- p~ot~en,a ~orchrevinki ~Bou,.l‘tshirokolobik”] -~””’ g’: ““”” “:”;
and Pagothenia ”brachysoma (Pappenh.) from the family Nototheniidae. The
first accounts of behavior of fishes in ice were done by Capt. James K. Ross,. . .
who observed that f~shes of the species ’”fldtdthdfiid  ‘@iocae”  (contemporarily
named Pagothe.nia ”bpathy$orna; see Andriastiev, lg76). lie concealed from the
pursuit of predator$ ‘in cracks and hollows in the pack “ice, and saw thatt:, ~~ ..
they threw themselves’from their refuge when the ship struck the ice or

“passed over them (Ross, 1847). Many similar observations have been made
in the Arctic with relation to saika -- observing [literally; seeing] that
it is churned up from the lower surface of the underside of the ice by the

icebreaker, from whence they are caught behind the icebreaker by the

following gulls and also skuas. Along ~he’ shoresof Greenland ~ensen [Jensen$

1948) observed that fishes, identified a$’Phocaegadus ’tiegalops [=’Arcto-
—

~–—- .-——.-..-.—..—.—— . . . . . . . — — . . — . - —
‘gadus’glacfalis~, ~ursuecl by seals threw themselves dnto the’ice through-

--—----—-—----- -“-””----’- .- —-—--- --.-—.-—..-—. - .,. . . . . . . . --------
the holes and between the cr~cks-in-t~e i’ce-floe~

— ------ -.. ...—. _...,.-.. . . . . . . . . . .
These simple, but~—-————-—-- .——_.-.—-

reliable [careful] observations are more precise in our period of underwater
biology, both in Antarctica and in the Arctic. Thus, the thought expressed
for the first time by Capt, J, K. Ross (Ross, 1847) regarding the b~polarity.
of existence, constrained Eiy ice, of living forms of ftshes (Tlerlangus
polaris” or saika and its replacement [suhstitute]”at  the southern extreme
‘lNotothenia  “phocae”)  has received confirmation and elaboration [literally;

precision] in contemporary studies. More than this [moreover], it was

-.
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demonstrated that ice acts [serves] as an essential biotope not only for the.-—. ---- ...— .. -—-.... . ,.---—  -
detached [free-sw~ming] cryophilic species, but also for closely associated

—.—..—---- ------ -.—....—

—\ biocoenoses -- such as cryopelagic.amphipod-diatom [associations] (Andriashev,~-- ‘--–-— “--”-’””-’””- —.—--——-.—.....—.——
1967, 1978; Gruzov, 1974; Golikov and Ave-intsey. 19.Z&and others). It is

— .
——-~

interesting that trophic, and in large part the taxonomic structure,:of  these
biocoenoses are greatly similti: ice (planktonic and attached) diatoms --
crustaceans, chiefly amphipods (Cheiromedon  ”fongnerij  “Pontogoneia Antarctica,
Paramoera walkeri and others in Antarcticaj ”Lagunoga~afus  wilkitzkii,
“Apherusa glacial is and others in the Arctic) -- fish (nototheniids in Ant-
arctica, cod-fishes in the Arctic) -- sea birds [penguins, procellariforms
in Antarctica, gulls, guillemots, and others in the Arctic) and marine
mammals (Antarctic seals and minke whale and others in Antarctica, Greenland
seal, bristly seal, beluga whale, narwhal and others in the Arctic). The
presence of mass sub-ice congregations of two species of cod-fish in the
high latitudes of the Arctic makes more precise some of the features of the
problem under investigation, but in the majority [in large part] much effort
by polar ecologists is required in order to more fully interpret and quant-
itatively evaluate the role of cryopelagic fish in the polar ecosystems of
the seas of both’hqnispheres.. . .
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Figure Captions

Fig. 1. (p. 200). Occurrences of Arctogadus glacial is according to the
collections of the drifting stations “North Pole”, 1957-1977.

Fig. 2. (p. 204). Ice, or black, cod (Arctogadus “glacial is) SP-16, 30
March 1969. Total length 412 mm.

J

Fig. 3. (p. 207). Occurrences of Boreogadus”saida  according to the collections
of the drifting stations “North Pole”, 1955-1973.
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