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FISHES O F  THE Y UKON COAST 

By: R . E .  Kendel , R . A . C .  J o hn ston , U .  Lobs i ge r  and M . D .  Kozak  

1 . 0 SUMMARY 

The purpose of th i s  s tudy was to col l e ct basel i ne i nformati on regardi ng 
the i n s hore fi s heri e s  res ou rce and  the aquat i c env i ronment of the western 
coastal  Bea ufort Sea , and to i denti fy areas that coul d be cr i t i ca l l y  affected 
by a maj o r  o i l s p i l l .  

We present data col l ected from Apri l 1 974  to September  1 975 . The st udy 
area i nc l uded the  coastal  sea out  to 7 km offs ho re , l agoon s , bays and  estuari es , 
bounded by the B l ow R i ver del ta on the east  and by Wel l es Po i nt ,  Herschel  
Is l and , on the no rthwe s t . 

Of 2 1  spec i es of  fi s h  reco rded wi th i n  the s tudy a rea  6 spec i es repre s ented 
95% of the total catch i n  1 974 . These were l east  c i s co (Coregonus sardineZZa), 
Arct i c c i s co (Coregonus autumnaZis), Arct i c char  (SaZveZinus aZpinus), fo u rhorn 
scu l p i n (MyoxocephaZus quadricornis quadricornis), boreal sme l t (Osmerus 
eperZanus), and humpback o r  l a ke wh i tefi s h  (Coregonus cZupeaformis). Of t hese 
on l y  t he fourho rn s c u l p i n  i s  con s i dered a mar i n e  spec i e s , the rema i nder be i ng 
anadromous  spec i e s . 

The Mackenz i e  R i ver i s  thought to be t he maj or  contr i butor to coastal  fi s h  
pop u l at i ons. Th i s i s  i nd i ca ted by the  re l at i ve l y  h i gh a bundance of anad romous  
spec i es i n  the east , exc l ud i ng Arcti c char . Tag recovery data  hel ps to  confi rm 
t h i s for Arct i c c i sco . 

Seasonal  mo vements of  the anadromous  spec i es  can be genera l i zed  as  an  up ­
stream migra t i o n  of mature i nd i v i dua l s i nto ri ver systems pr i or to spawn i ng t i me 
and a s ub sequent down stream post-spawn i ng m i grat i on to coa sta l  waters . Fry 
spend vari a bl e amo unts o f  t i me i n  the ri ver sys tems before mov i ng down to 
del tas  and  coastal  waters . 

The movements of  mar i n e  spec i e s  a re not  c l ear , however , there are i nd i ­
cat i ons  of  m i grat i ons  of  some spec i e s  i nto s he l tered coastal  waters  at t he  t ime 
of  spawn i ng .  

The areas of 
a nd P h i l l i p s  Bay . 
l agoons  f i sh were 
caught  fi s h  wh i l e  

h i ghest  den s i ty and  spec i es d i vers i f i cat i on  were Mackenz i e  Bay 
A l ong the open  coa s t  and to a l es ser  degree i ns i de bays and 

not i cea b ly  s hore-or i e nted . In mo s t  cases  nets  s et nea rs hore 
those  set offshore were e i ther empty or  s howed reduced catch e s . 

Some of the l i fe h i s tory i nfo rma t i on i s  p re sented a l ong wi t h  a d i s c u s s i on 
of  the ava i l a bl e  l i terature for each sp ec i es . Age- l ength re l at i o n s h i ps ,  sex 
rati os and age at maturi ty are a l s o  presented for the mo s t  common speci es . 
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The feed i ng habi ts  of  coa s ta l  f i s hes va ry bo th wi th  s pec i e s  and  area.  
Crus ta cea ns,  in s ec ts,' other fi s h, pel ecypods and mi sce l l aneous i tems com­
pr i s ed the  diet o f  mo s t  f i s h es, however,s ome spe c i e s  such a s  fourhorn  s cul p i n 
and  i n connu a ppea red to be mo re s e l ect i ve. Genera l l y ,  i n crea sed  feed i n g  
a c t i v i ty, a s  i n di cated by l ower i nc i dences  of  emp ty s toma c h s  oc curred i n  
adul t fi s h  wes t  o f  Kay Po i n t. Fry, o n  the  other  hand, fed more  extens i ve l y  
th roug hout mo s t  o f  the reg i on s  of  capture, uti l i z i n g t h e  sma l l er forms and  
l i fe s tages  of crus tacea n s  and  i n s ects .  

Resul ts from chemi ca l and  phys i ca l  measurements  s how an  extremel y  
compl ex sys tem. Surface  and  n ears h o re waters are  fre s h  to brac k i s h  wi t h  
temperatures above 1 0  C dur i ng t h e  summer mon t h s. 

Some con cern s re l ated to offs hore d r i l l i ng and the  poten t i a l  effe c t s  of  
an  o i l s p i l l on  the  fi s h e r i e s  resources  of  the  s tudy area  are  d i s cu s s ed. Of  
fo remo s t  concern i s  the  apparent  l a ck  of  knowl edge perta i n i ng to  the  be hav­
i our of  o i l under i ce, the  d i rect  and  i n d i rect effects  o f  crude o i l on  the  
aqua t i c re sources and  t h e  effi c i en cy o f  c l ean-up tec hn i ques fo r s p i l l ed o i l 
i n  the  Arct i c  envi ronment.  
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2.0 INTRODUCTION 

The  Bea ufort Sea Proj ect , a j o i nt �overnment  and i ndu stry s tudy , wa s 
i n i t i ated i n  the s p ri n g  of 1 974 . The alm wa s to acq u i re s uffi c i ent  phys i ca l  
chemi ca l  and  bi o l og i ca l  i nformat i on on  the  Beau fort Sea  i n  order tha t the 

' 

Ca b i net  be a bl e  to r u l e on the future of offshore exp l oratory dr i l l i ng for 
o i l  and nat ura l g a s . Th i rty-one  di fferent studi es were es tab l i s hed to 
co l l ect the neces sary i nformation from the va r i o u s  disci p l i n es .  

Commen c i n g  i n  ear l y  April 1 974 , fi s her i e s  i nvest i ga t i on s  a l ong t he 
western coastal  Bea ufo rt Sea were underta ken in order to i nventory the  re ­
source. S uch background i nformat i on i s  n ecessary to predi ct the pro babl e 
ma gn i t ude of  adverse effects of o i l s p i l l ed i n  the  area . The i nformat i on  
wi l l  a l l ow an  a s se s sment of  the sens i t i v i ty of the fi s hery resource i n  
d i ffe rent areas  a nd i ts poten ti al  val ue i n  these  areas. Th i s wi l l  fa ci l i ­
ta te recommendat i on s  where ma x i mum protecti on should be prov i ded aga i nst  
contami nat i on by o i l  o r  other d i srupt i ons . 

2. 1 Obj e ct i ves 

The  o bj ecti ves o f  our  study were: 

( a )  to obta i n  basel i n e i nformat i o n  on the fis h  stocks , spec i es 
compos i t i on ,  movements and d i s tr i buti on , re l at i ve a bundance , 
growth , maturi ty , s i ze and sex compo s i t i on and feed i ng h ab i ts; 

( b )  to i denti fy b i o l og i ca l l y  cr i t i cal  areas and t i mes  re l at i ve to 
the fi s h-l i fe stages s uch as mi g rati ons , s pawn i ng ,  feed i n g  and 
over-wi nteri ng ; 

( c )  to meas ure some physi cal and chemi ca l c haracter i st i c s  of the 
env i ronment rel eva nt to the fi s hery resource ; 

( d )  to update i nfo rmati on  on resource ut i l i zat i on ; 

( e )  to i dent i fy fa ctors a s soc i a ted wi th  offshore dr i l l i n g and 
re l ated act i v i t i es wh i ch may be detri mental  to the fi s he ry 
res ources ; and 

( f ) to recommend meas u res  that wi l l  prevent degrada ti on of the 
env i ronment wh i ch may ar i se from offshore dri l l i ng or rel a ted 
acti v i ti e s. 

2.2 Some general  concerns 

The mo st o bv i ou s  concern re l ated to offs hore expl oratory dri l l i ng i s  
the pos s i b i l i ty of a maj or o i l  s p i l l  from a wel l b l ow out , fa i l ure of o i l 
hol d i ng fac i l i t i es or  fa i l u re of an o i l transporti ng dev i ce. Knowl e dge  
a bo u t  the beha v i o u r  of o i l sp i l l ed in  open or  i ce -covered Arcti c sea wa ter 
i s  s carce . I nvest i gat i ons  regardi ng these probl ems have been i n ten s i f i ed i n  
recent yea rs , but many q ue st i on s  are st i l l  open or not yet sat i sfa cto ri l y  
an swered. Adeq uate cl ean-up  procedu res , e spec i a l l y  for under i ce ,  do not 
ex i st . Th i s  po i nt mus t be emp ha s i zed s i n ce the western Beaufort Sea i s  i ce ­
covered fo r u p  to e i ght months  o f  the yea r .  Ex i s t i ng  o i l  removal  systems 
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fun cti on on l y under  opt imum condi t i ons  and may be o f  l i tt l e va l ue in  the 
fa st  currents and  stormy seas common to the Bea ufo rt Sea . I t  i s  p roba b l e 
then , that o i l wo ul d have the opportun i ty to i nvade the aquat i c  eco system 
over i ndetermi nate pe r i ods of t i me .  

Oi l enteri n g  the aquat i c env i ronment can a ffect fi s h  d i rectl y ,  or i n ­
di rect l y  t hrough  the food web .  L i s ted  bel ow are s ome e ffects wh i ch mi g h t  
b e  expected as  s ummar i zed from Hol comb (1 969 ) , Broo ks  et  a l .  (1 97 1 ) ,  Sprague 
(1 97 3 )  and  Eva ns and R i ce  ( 1 974 ):  -- --

1 .  d i rect morta l i ty of fi s h  and f i s h  food o rga n i sms throug h po i son­
i ng ,  coa t i ng and a s p hyx i a t i on .  Of  parti cu l a r  concern are  the mo re 
sens i t i ve ear ly  l i fe s tages  of f i s h  s u c h  a s  eggs, l a rva e  and fry ; 

2 .  di s rupti on o f  norma l mi gratory and s pawn i nq behav i our  and 
feedi  ng ha b i ts of  fi  s h  due to avo i  dance rea ct i  ons  to o i l ; 

3 .  phys i o l og i ca l  dama ge to orga n i sms s uch a s  reduced  ferti l i ty and  
l owered body res i s tance to i nfect i on  and/or  the eventual  mor ta l i ty 
of organ i sms res ult i n g from p ro l onged exposures to s ub- l ethal  
l evel s o f  to xi c e l ements ; 

4 .  i nges t i on of emu l s i fi ed o i l  dropl ets  by var i o u s  fi l ter feeders 
l ea d i n g  to the progre s s i ve concentrat i on of  toxi c fract i on s  i n  
h i gher  trop h i c l evel s ,  s uch  a s  fi s h . The destruc t i on of any one 
troph i c  l evel due to contam i nat i on by o i l may affect many other  
popu l a t i ons  wi th i n  the  food web ;  

5. a bsorpti on of o i l  pa rt i cl e s  onto s u s pended s o l i ds and thei r 
s ubsequent s i n k i ng res ul ti ng  i n  the fo rmat i on of an  i mpermea b l e 
s l udge on the bottom thereby e l im i nat i ng s pawn i ng , rear i ng  and  
feedi ng ha b i tat  of fi s h . Sed i mented o i l part i cl es  cou l d be 
chemi ca l l y re - i ntroduced i nto the pel ag i um by bent h i c-feeders ; 

6. i ncorporat i on of carci nogen i c  and potenti a l l y  mutogeni c chemi cal s 
i n  aq uati c organi sms ; and 

7.  changes i n  water chemi stry t hroug h the i ntroduct i o n  of  water­
so l uabl e el ements and through the di srupt i on of natural  phys i cal  
and  chemi cal  exchange , ego l i gh t  and o xygen , wh i c h occur  at  the 
water/ a i r  i nterfa ce .  The natural  bal ance of  di s so l ved gases  and 
n u tri ents co u l d be furt her ups et by i n creased demands on t hem 
brought  a bo ut by the bi odegradati on of the o i l . 

Some factors wh i ch i nfl uence t he effects  of o i l  on a q uat i c  organ i sms are : 

( a ) amount of  crude s p i l l ed ;  

( b ) l ocati on of the spi  1 1  ; 

( c )  t ime o f  yea r ;  

( d ) di str i buti on of  i ce vs . open wa te r ;  
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( f )  a b undance a nd d i str i but i on o f  fa unal  e l ements ; and 

( g )  expos ure t i me· to organ i  sms . 

From th i s  di s cu s s i on i t  i s  cl ear that o i l s p i l l ed i n  the Bea ufort Sea  
wo u l d pres ent a very comp l ex prob l em o f  wh i ch o ur understa nd i ng i s  l i m i ted . 
Beca use l agoon s , estuari es  and s ha l l ow seas  tend to be h i gh l y  prod u ct i ve i n  
compari son to s urroundi ng wa ters ( Ha i g -Brown 1 972 ) , i t  i s  i n  these  areas wh i ch 
o ur pr imary concerns l i e .  Howeve r , th i s  i s  not  meant  to i mp l y  that offs hore 
deepwa ter sp i l l s  po se  l i tt l e threat ; there a re n umerous trans port mecha n i sms 
s uch as wi nd , cu rrents ,  t i de s  wh i ch coul d carry s p i l l  products i nto cri t i ca l  
areas  ( McDona l d  and Lewi s 1 973� Chen  1 972 ; Sprague 1 973 ) . 

Oi l sp i l l s  a re not the o n l y  poten t i a l  hazard to the f i s hery resource 
wh i ch wi l l  ar i se  wi t h  the dri ve to tap offs hore o i l reserves. Anc i l l ary 
acti v i t i es wi l l  i n cl ude the constructi on o f  arti f i c i a l  i s l ands , harbours , 
stag i ng camps , fuel s torage depots , a i rstr i ps and  roads . These  act i v i t i e s  
may affect the f i  s hery resource by : 

( i ) d i srupti ng mi g ra t i ons  e i ther  by phys i ca l  or  chem i ca l  barri ers ; 

( i i )  e l i m i nat i ng spawn i ng and feed i ng areas thro ugh  phys i ca l  d i s rup­
tion or  contam i nat i on by pol l utants ; 

( i i i ) ca us i n g  morta l i ty from pol l utants ; and 

( i v )  ca u s i ng  a decl i ne i n  popu l a t i ons  t hro ug h i ncreased spo rt f i s h i n g  
pre s s ure . 
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3.0 STU DY AREA 

The s tudy area i s  approx i mate ly  1 1 0 x 1 5  km a l ong the no rth coa st  o f  
the Y u kon  Terri to� ( F i g ure l � l y i ng betw�en Wel l es Po i nt on  t h e  southwe s t  
co raer o f  Her s c8el  I s l and  (69 331 N, 1 39 1 91 W )  a n d  t h e  mouth  of B l ow R i ver 
(68 571 N, 1 37 061 W ) . The area i n cl udes the coa s tal s ea up to 7 km off­
s hore , l a goon s , fl ood-p l a i n l a kes , bays and estuar i es . 

The coastal  waters of  the wes tern Bea ufort Sea can be s ubdi v i ded i nto 
fou r  maj o r  areas by d i fferences i n  geograp h i ca l , p hys i ca l  and chem i cal  
cha racteri s t i cs .  Va r i a t i ons  i n  the  b i o l og i cal  components of  these  a reas can 
a l so be expected due to d i fferences i n  ha b i ta t type . E ach  of these  area s i s  
des cri bed . 

The  Mackenz i e R i ver es tuary a s  def i ned for our  study i nc l udes the  
s hal l ow wa ters of Macken z i e Bay  a nd i s  bounded'by Trent  Bay  in  the eas t. 
Sabi ne Po i n t in the wes t  and fo l l ows the  1 0  m depth conto u r  o ffs hore . The  
maj o r  i nf l uence i n  th i s area  i s  the Mac kenz i e  R i ver , del i veri ng  a conti n uous  
s upp ly  of  fre s h  water and  sed iments . 

Bays and  l agoons are  common featu re s  of the s tudy a rea . They are 
genera l l y  s ha l l ow bod i es of  water (1 -4 m depth ) that are open  to the sea onl y 
by a sma l l o ut l et channel  through  a protecti ve  gravel s p i t .  The s u bstrate of 
these enc lo s u res var i es from g ravel  and  sand  adj acent to the sp i t ,  to g ravel , 
sand and mud i n  mi d-l agoon and  mud on i nner peri pheral  area s . Mos t  bays and 
l a goons rece i ve fre s h  wa ter from sma l l tun dra creeks and from s u rface run-off dur­
i ng the s ummer mo nths . In  add i t i on, brack i s h  wa ter enters  from the sea d ue 
to a reverse fl ow pa ttern caused by t i da l  acti on . The  i nt roduct i on of h i g h 
sal i n i ty wa ter occurs per i od i cal l y  by wa s h  over dur i ng  s torm s urges . 

P h i l l i p s Bay i s  bounded by Kay Po i nt i n  the ea s t ,  the Spri ng 
Ri ver del ta to the we s t  and extends seawa rd to the 5 m depth conto u r . Th i s  
sha l l ow wa ter area i s  i nf l uen ced by three coasta l  r i vers - Deep Creek ,  
Ba bbage Ri ve r  and Spri ng R i ver . P h i l l i ps Bay acts  a s  a sed i ment s i n k  co l l ecti ng sus­
pended parti cl es ca rri ed by oppo s i ng  l ongs hore currents . Work boat Pa s sage 
between the ma i n l and and  Herschel  I s l and a l so  acts a s  a sedi ment s i n k .  Th i s 
area i s  i nf l u enced by the d i s c harge o f  t he F i rth  R i ver ( Mc Don a l d and  Lewi s 
1 973) . Waters i n  these  a reas a re s h a l l ow ( l es s  than 5 m )  and  the bottom i s  
composed ma i n l y  of s i l t , mud and  organ i c  debri s .  

The  coa sta l  wa ters between Sab i ne Po i nt and Kay Poi n t ,  the Spri ng  Ri ver 
del ta and Ca l ton Po i n t ,  and  Os born Po i n t and  Co l l i n son Head on  Herschel  I s l and  
are  typ i f i ed by grave l  s hores, a re l at i ve l y  narrow ba nd  of s hal l ow wa ter , and 
a prono un ced dro p-off beyond t he 5 m depth conto u r . The major  i nf l uences i n  
these un prote cted waters are ocean c urrents , wave a ct i on  and i ce scour i n q . 

The  coa s ta l  zone i s  u s ua l l y  i ce-free each  s ummer  for 3 to 4 mont h s . 
After brea k-up  me l t i ng of  i ce l en ses  and  exten s i ve s urf  a ct i on re s u l ts i n  
bl o c k - s l ump i n g  and the  retreat of  the coastl i ne .  Genera l l y , the coastl i ne i s  
protected by a narrow beach , 5 to 20 m i n  wi dth , cons i s t i n g  of sand and grave l .  
McDona l d  and  Lewi s (1 973) mea s ured prono unced retreats  i n  exposed areas s uch  
as  the  sou thea s t  coa s t  of  Hersche l  I s l and , Kay Po i nt and  Ki ng Poi n t .  The  
penetra t i on of  storm s urges a l ong the coa s t  i s  u sua l l y  i nd i ca ted by a be l t of  
dri ftwood on the  bea c h . T i da l  f l u ctuati ons  a re mi n i ma l  w i t h  an  average of 
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0.25 m .  Some exampl e s  of coastal  forms are i l l us trated i n  F i g ure s 2, 3 and 4 .  

The Mackenz i e  Ri ver and other fre s hwater i nfl ows a re res pons i bl e  for 
l ow s urface s a l i n i t i es of. the coastal  water up to Kay Poi n t .  Warm water from 
the r i vers bu i l ds a fres hwater  l ayer a bove the heav i e r  and  co l der  sa l i ne water . 
Turbu l ence cau sed by h i g h wi nds  br i ngs  sa l i ne wa ters of mea s urabl e con centra­
ti on to the s ur face ( Mann 1 97 4 ) . 

The c l i mate of the area i s  severe wi t h  mean temperatures a bove free z i ng 
o ccurri ng on l y  i n  J une , J u l y ,  Aug ust  and  September . Prec i p i ta t i on  i s  l ow 
thro ug ho ut the year wi t h  t he pos s i b i l i ty of  snowfa l l occurr i ng i n  any month  
i n cl ud i ng J u l y , t he  warmes t  mo nt h .  Due to h i gh l at i tude , the a rea h a s  l on g  
peri ods of  darkness  for approx i mate l y  4 5  days i n  wi n ter . The l ow ang l e of  
i nc i dence of  the  s un's rays and  l ong  peri o d  of  i ce and  snow  cover cause  a net  
rad i a t i o n  l o s s  dur i ng  most o f  the  year . H i g h  wi nds  are common i n  a l l seaso n s . 
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4 . 0  METHODS 

4 . 1  The fi e l d s tud i es 

Studi es i n  the fi eld we re carri ed o u t  d uri ng  four peri ods : 

( i ) Apri  1 1 to Apri l 1 0 ,  1 974 ; 

( i i )  J u l y  3 to Sep tember 1 7 ,  1 974 ; 

( i i i )  May 5 to May 1 7 ,  1 975 ; 

( i v )  J u l y  1 5  to Aug u s t  9 ,  1 975 . 

For the two l a te wi nter s urveys a crew was stati oned a t  S h i ng l e Po i nt 
DEW- l i n e sta t i on and opera ted wi th the s uppo rt"of a Bel l 206 he l i copte r .  

Stokes Po i nt served a s  a ba se  camp for t h e  s ummer  programs . I n  add­
i t i o n , exi s t i ng a ccommo dat i on s  were used  a t  S h i ng l e  Po i n t and Hersche l  I s l and , 
and th ree tent camps were erec ted a l ong the coa s t  (F i g u re 1 ) .  

Mo st  tran s porta t ion  a l ong  the coa s t  wa s by i nfl a ta bl e  boats , however 
adverse i ce condi t i ons  duri ng J u l y  1 974 neces s i ta ted the occ a s i ona l use  of 
a hel i copter . 

4 . 2  F i e l d sampl i ng tec h n i ques  

4 . 2 . 1 .  Apri l ,  1 974 

Duri ng the Apri l , 1 974 st udy g i l l nets were s e t  under the i ce at s i x  
stat i ons between S h i ng l e  Po i n t and Herschel  I s l and  ( F i gure  1 ) .  

A ho l e  wa s dr i l l ed through  the i c e wi th a gaso l i ne powered a uger 
and 20 cm di ameter b i t .  Larger ho l e  d i mens i ons  were ac h i eved by addi t i ona l  
dri l l i ng and  by ch i ppi ng wi th i ce ch i sel s and  a needl e bar .  Nets  were set  
under the i c e  w i t h  the  a i d  of  an i ce j i gger  ( F i gu res 6A , 6B and 6C ) .  S i n k i ng 
monofi l ament g i l l nets were used each  cons i s ti ng of fo ur  pane l s w i t h  the 
fo l l owi ng d i men s i ons : 30 . 5  m x 6 . 0  m of  1 4 . 0  cm mes h , 1 5 . 0 m x 2 . 5 m of  7 .5 
cm mes h , 1 5 . 0 m x 2 . 5 m of 5 . 0 cm mes h ,  and 1 5 . 0  m x 2 . 5  m of  2 . 5 cm me sh . 
The 30 .5  x 7 . 0  m panel  wa s not used at  Stat i on I V  due to s h a l l ow wa ter . 
F i s h i ng t imes at  the vari ous  sta t i ons  we rej Sta t i o n  I - 72 . 0  ho urs , Stati on 
II - 1 2 1 . 0  hou rs , Sta t i o n  I I I - 1 22 . 0  hours , Stat i on IV - 1 96 .5 hours , 
Stat i on V - 72 . 5  hours, and  Stat i on V I  - 36 . 0  ho urs . O n l y  one panel  net  was 
set at  ea c h  s tat ion  and th i s wa s checked da i l y whenever po s s i b l e .  No net  
wa s l e ft l o nger than 53  hours  wi tho u t  chec k i ng . Nets  were s e t  bo th  at the  
bottom and  nea r  the under - s urface of  the i c e . 

Those  fi s h  wh i ch co u l d not  be i denti fi ed i n  the fi e l d were preserved i n  
1 0% fo rma l i n  and proces sed at  a l a ter date i n  Wh i teho rse . Al l spe c i mens were 
mea s u red for fo rk l ength except s c u l p i n ,  wh i ch were mea s ured fo r to tal l ength . 
I n  addi t i on , i nd i v i dual  fi s h  were wei ghed , sexed , c l a s s i f i ed accord i ng to the i r 
state of s exua l ma turi ty and sampl ed for s toma ch  contents . 

Temperature profi l es fo r each  s ta t i on were recorded wi t h  a Yel l ow Spri ng s  
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I ns trument  Co . ( YS I ) Model 4 3  te1 ethermometer . 

Pa i red s urface wa ter s amp l es o f  one  l i tre each  were col l ected from 
Stat i ons  I to V I . One s amp l e  was preserved wi th  5 m1 c h l orofo rm for future 
n utri ent  ana l ys i s .  The other samp l e was frozen for future heavy-metal  ana l y­
s i s .  Ana l yt i ca l  methods used  a re s ummari zed i n  Sect i on  4 . 3 .  

4 . 2 . 2 .  May , 1 975 

I n  May , 1 975 a s i n k i ng monof i l ament  g i 1 1 net  cons i s t i ng o f  fo ur  pane l s 
of  d i fferent mes h  s i zes ( 2 .5 cm , 5 . 0  cm , 7 .5 cm and 1 0 . 0  cm ) each  mea s uri ng  
1 5 . 0  m l on g  by 2 .5 m deep , was s et under the  i ce at  Sta ti ons  B to  G ( F i gu re 
1 ) .  I n  add i t i on to the eq u i pment  used  i n  the 1 974 wi nter s urvey , a tran s­
mi tter-equ i pped i ce j i gger and  a l i ne gra bber were u sed i n  the  net setti ng  
procedure . F i s h i ng t i mes  a t  the var i o u s  stati on s  were: Stat i on B - 45 . 0  
hou rs , Stat i on C - 48 .5  ho urs , Sta t i o n  0 - 38 .5 hou rs , Stat i o n  E - 7 2 . 0  
hours , Stat i on F - 68 . 0  hours , and Stat i on G - " 36 . 0  h o urs . 

F i s h  s amp l es were trea ted i n  a s i mi l ar manner to that  descri bed for 
the 1 974 Apr i l  s urvey . 

An ep i benth i c trawl wi th  a 40  cm x 40  cm throat ,  1 . 0 mm mesh  bag 
s i tti ng 7 .5 cm off the bottom wa s used at each stat i on to col l ect  ep i bent h i c  
i nvertebrate and f i s h  s ampl es . From a pr ima ry ho l e a l i ne was s ent  o u t  
under t h e  i ce t o  a d i s tance  of  app ro x i ma te l y 60 . 0  m wi t h  an  i ce j i gger  a n d  
retri eved through  a secondary ho l e. T h e  trawl was fa s tened t o  t h e  e n d  o f  t h e  
l i ne  a t  t h e  pr ima ry ho l e  a n d  l owered to t h e  bottom wi t h  a s econd rope . T h e  
trawl was p u l l ed t o  t h e  secondary ho l e  a t  a rate of  appro xi ma te l y  1 . 0 m/s e c .  
unti l the trawl was fel t t o  b e  l i ft i ng off the bottom� I mmed i a te l y ,  the 
trawl wa s p u l l ed bac k  to the  pri mary ho l e and  retr i eved . T herefore the tota l  
d i s tance  for  eac h  trawl was  twi ce  the d i stance between ho l es ,  a pproxi ma te l y  
1 20 m .  Al l macro-orga n i sms were p i c ked from the trawl , preserved i n  1 0% 
fo rma l i n  a nd l ater  i dent i f i ed i n  W h i tehorse . 

An E kman dredge of  d i men s i on s  1 5 . 4  cm x 1 5 . 4  cm x 1 5 . 2  cm was u sed 
to s amp l e  t he benthos a t  each  o f  the  stations . Ea ch  s amp l e cons i ste d  of 3 
grabs was hed  through  a 0 .5 mm s i ev e . Macro -organ i sms  were p i c ked from the  
s creen , preserved i n  10%  forma l i n ,  a nd  l ater i dent i f i ed  to  speci es by the  
Arcti c  B i o l og i ca l  Stat i on , Ste . Ann e  de Be l l ev u e , Quebe c . 

A tempera ture and  s a l i n i ty profi l e  was ta ken a t  each  s ta t i on wi t h  a 
YS I Model 33  Sa 1 i n i ty - Conduct i v i tj�Tempe rature (S-C-T ) mete r .  Two one  l i t re 
s urface water samp l es  were ta ken . One wa s p reserved wi th  5 m1  c h l o roform 
fo r nutri ent  ana l ys i s  and the  other fro zen for heavy -metal ana l y s i s .  

4 . 2 . 3 .  S ummer , 1 974 

The 1 974 s ummer f i s h  s amp l es were col l ected at 39 s ta ti ons  ( F i g ure 1 )  
by means  of  g i 1 1 nets  and beach  se i nes  ( F i gu re s  7 and 8 ) . Panel l ed g i 1 1 ne t s  
of  s im i l ar l engths , depths a n d  mesh s i zes to those  descri bed for t h e  1 975 
wi n ter  s u rvey were u sed . Se i n i ng wa s done wi th  e i ther a 46 . 0  x 2 . 7  m s e i n e  
of  1 . 0 cm mes h a n d  center bunt of  0 . 5  cm , a 9 . 0  x 1 . 2 m s e i n e  of 0 . 3 cm mes h , 
o r  a 6 . 0  x 1 . 0 m po l e  se i n e  of  0 . 3 cm mes h .  
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G i l l nets were set  at  l ea s t  twi ce at each  stat i o n  wi t h  the except i on of 
those at P h i l l i ps Bay and Stokes  Po i nt  where g i l l nets were u sed more frequent­
l y .  Usua l l y , the g i l l n et s  were s et perpendi c ul ar  to s ho re wi t h  t he  l argest 
mes h  i n  deepest wate r .  I n i t i a l l y ,  t h e  f i s h i ng t i me was 2 4  hours  b u t  d u e  to 
extremel y l arge catches over t h i s peri od  of t i me ,  t he  d u ra t i on wa s reduced to 
4 hours and t hen to 2 hours . Se i n i ng wa s carr i ed out  to depth s  of 3 met res 
i n  t he n earshore areas adj acent to the g i l l netti ng stat i on . 

A port i on of the g i l l net-caught  f i s h  wa s samp l ed i n  a s i mi l ar manner 
to that descri bed i n  the  Apr i l ,  1 974 s urvey . I n  o rder to determi n e  feed i ng 
hab i ts , s tomach  sampl es  we re obta i ned f rom a number of eac h s pec i e s  and p re­
served i n  1 0% forma l i n  for fu ture s tomach  content ana l ys i s .  

Sma l l f i s h  i n  s e i ne catches  were preserved i n  1 0% formal i n  for future 
i dent i fi c a t i on .  Larger fi s h  were s ampl ed i n  the same manner as  t hose  caught  
in  g i l l  nets . 

ta ken 
fi s h , 
fi n .  

The cr i teri a used for sexual  matur i ty c l a s s i fi cat i on were : 

1 .  J uven i l e  - fi s h  has  undevel oped gonad s .  M a l es  are und i s t i ng ­
u i s hab l e from fema l es ; 

2. I mmatu re - d i st i nct ion  can be made between ma l e  and fema l e .  
Eggs  a re v i s i bl e  to the eye a s  a g ranu l a r  s u bstanc e .  Testes 
are a l mo s t  transparent and appear a s  a f i ne l i ne .  F i sh has  
never spawned ; 

3A . Maturi ng - gonads  a re devel oped 2/3 to 3/4 of the way down 
the body cav i ty .  Eggs  are of maxi mum or  near maxi mum s i ze 
(F i g ure 9 ) . Testes are grayi s h -wh i te and start i ng to fi l l  
the  body cavi ty . F i s h  wi l l  s pawn i n  the next spawn i ng 
peri od ; 

3B . ,Maturi ng green - gonads are devel opi ng but  reach  l e ss  than  
1 /2 way a l ong t he body cavi ty .  Eggs  are smal l and testes 
show l i tt l e devel opment ( F i g ure 1 0 ) .  Ovari e s  may a l so con­
ta i n  reta i ned eggs from prev i ous  spawn i ng .  F i s h  wi l l  spawn 
but not l i kel y i n  t he  comi ng season . D i st i nct i ons  were made 
between 3A and 3B  s i nce  many of the s pec i e s do not spawn 
annua l l y .  C l a s s i f i cat i on  of these  two stages of devel opment 
i s  often d i ffi cu l t and some overl ap i s  po s s i b l e; 

4 .  Ri pe - egg s and mi l t  are expel l ed when pre s s ure  i s  appl i ed 
to body cav i ty .  F i sh h ave rea ched fu l l  sexual  devel opment  
and are  a bout  to  spawn ; and 

5. Spent  - testes  and ovar i es  a re empty and red . A few eggs  
may be found  i n  the body cav i ty .  F i s h  has  spawned very 
recentl y .  

Scal es and otol i t hs  were removed for age determi nat i on . Sca l es were 
from wh i tefi sh , c i s co ,  i nconn u , and sme l t from the  l eft s i de of the  
mi d -way between the l ateral l i ne and t he anteri o r  marg i n  of the dorsal  
Oto l i th s  were taken from Arc t i c char , Arct i c grayl i ng , burbo t , cod, and 
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fo urhorn s c u l pi n a n d  s tored i n  a 9:1 ( vo l umetri c rati o )  so l ut i on o f  a l cohol  
and g l yceri ne . 

Di s so l ved oxygen and  temperature were determi ned wi th  a YS I Model 34 
Oxygen Meter  compl ete with a 1 5 . 0  m temperature/oxygen probe ( Y S I  # 54 1 9 ) . 
Total a c i di ty ,  tota l a l kal i n i ty (methyl o range ) ,  carbon d i ox i de , to ta l hard­
nes s , and  pH val ues were o bta i ned us i ng a Hach  k i t (Model  AL-36B ) .  Two one  
l i tre s urface wa ter samp l e s  were taken  from eac h  area  and  pres erved wi th  5 
ml c h l oroform for deta i l ed n utr i ent anal ys i s .  

4. 2 . 4 .  S ummer , 1 975  

Du ri ng the 1975  s ummer s urvey an effort  wa s made to  compare re l at i ve 
abundance , speci es d i s trib ut i on  and  catch per un i t  effort i n  var i ous  areas 
by standardi z i ng  the  g i l l netti ng  procedu res . I n  order to do t h i s at  l ea s t  
two standard ga ngs  of n e t  ( a s  descri bed i n  Sectton 4 . 1 . 2 . ) were set  i n  6 
areas: S h i n g l e  Po i n t ,  Ki ng  Poi n t ,  P h i l l i p s Bay , Sto kes Po i n t ,  Stokes Lagoon 
and Herschel I s l a nd . Al l area s were samp l ed once wi t h  the  except i o n  of 
Hers chel  I s l and  ( where two areas were tes ted ) and Stokes Lagoon (where three 
area s were tes ted ) .  

One gang  of nets wa s set  approx i mate l y  2 5  m from s hore . The s econd 
wa s set  0.5 to 5 k� offs hore . The durat i on of each set  was one  hour. I n  
order to ascerta i n  the spec i e s  compos i t i o n ,  one  gang o f  nets wa s set  for 
an extended per i od , us ua l l y  1 2  to 24 hours . S e i n i ng wa s a l so conducted 
al ong the nearshore areas to compl ete the spec i es compos i t i on i nforma t i o n  and 
to more adequatel y samp l e  fi s h  of sma l l e r s i zes un l i kel y to be caught  by 
g i l l net . Sampl es  of sma l l fi s h  were pres erved i n  1 0% fo rma l i n  for futu re 
i denti fi cati on . 

A 1 . 0 m di ameter c i rcu l ar trawl wi th  0 . 5  mm mesh  ba g wa s used  to s ampl e 
the  s urface wa ters for l a rval f i s hes . Th i s  dev i ce wa s used  pr imari l y  i n  
deeper wate r area s . 

A h a l i but  g round l i ne 30 m i n  l ength  wi t h  20 ba i ted s i ng l e-ba r b  hoo ks 
( 1 . 5  cm from barb to s han k )  each attached by a 40  cm nyl on l eader , was s e t  
i n  eac h s ampl i ng a rea . Var i ou s  ba i ts were uti l i zed i nc l ud i ng s teak b i ts ,  
who l e fi s h , fi s h  parts , a nd i sopods . 

E p i benth i c i nve rte brate samp l e s were col l ected at  each  stat i on wi t h  a 
bottom trawl as  descri bed i n  Secti on 4 . 2. 2. The trawl was l owe red to the 
bottom and  u s ua l l y  towed for 5 m i n utes (250  m)  then  retri eved . The macro ­
o rgan i sms were preserved i n  1 0% forma l i n  fo r future i dent i fi ca t i on . 

Ben th i c  i nvertebrates were col l ected 
grabs of a standard E kman d redge . Care was 
di fferent area wa s samp l ed wi th each gra b .  
the sampl e was di scarded and another taken . 

at each stat i on by poo l i ng 1 0  
taken to en s u re that  a s l i g h t l y  
When t h e  dredge mal funct i oned , 

Temperature and s a l i n i ty profi l es were taken at each s ampl i ng sta t i on 
w i t h  a YS I  Model 33  S-C-T  me ter. 
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Throughout the s ummer s u rveys , a tagg i ng p rogram wa s carr i ed out . F i s h  
were col l ected at  vari ous  l oca ti ons  by bea ch se i ne  and ta gged wi th  e i ther 
numbered Petersen d i s c  or  Fl oy tags . Th e tags  were i n serted i mmed i a tel y  bel ow 
the pos teri or  marg i n  of the dorsal  fi n .  Tagged speci es i n cl uded : Arct i c char , 
l east  ci sco ,  Arcti c c i s co ,  i nconnu , broad wh i tefi s h  and fo u rhorn s c u l pi n .  

4 . 4 Labora to ry Ana l ys i s  

The Un ivers i ty of Al be rta Wa ter Laboratory carr i ed out  the n utri ent 
anal ys i s  of water s ampl es fol l owi ng the methods  out l i ned i n  Standard Methods 
fo r the Exami nati on  o f  Wa ter and Wa stewater , 1 3th edi t i on , 197 1 , pub l i s h ed 
by the Ameri can Pub l i c  Hea l th Associ at i on , vJa s h i ngton , D . C .  20036 . Heavy 
metal  ana l ys i s  wa s conducted by the Pol l ut i on Control Laboratory , Edmonton , 
Al berta , us i n g the Var i an  F l amel e s s  Carbon Rod �nd standard procedures for 
the i r  sp ectrophotometer ( G .  Hutch i nson , 1 976 pers . comm . ) .  

The E kman dredge s amp l es were sent to the Arct i c  B i o l og i ca l  Stat i on , 
Ste . Anne de Bel l evue , Quebec , where the benth i c  organi sms were counted a nd 
i denti fi ed to speci es . 

Ep i benth i c  i n vertebrates  from trawl samp l e s were counted and i dent i ­
fi ed to order or  to fami l y  i n  the F i s her i esl l a boratory , Wh i tehorse . Re ­
l a t i v e a bundance wa s determ i ned by correct i ng the numbers of organ i sms to a 
five mi n ute trawl durat i o n .  

I n  the F i s heri esl l a boratory , Wh i tehorse , fry and j uveni l e  fi s h  samp l es 
we re i dent i f i ed to speci es  us i ng the taxonomi c keys ava i l a bl e i n  McPha i l  and 
L i ndsey ( 1 970 ) and McAl l i s ter ( 1 96 1 ) .  They were a l so  mea s u red for l ength  
(fork  or to tal  depend i ng upon  speci es ) , aged by the read i ng  o f  oto l i ths  and  
or sca l es , and exami ned for  stoma ch  content s .  

I n  a g i ng s cal es , the ma i n  cri teri a fo r recogn i z i ng an ann u l us  wa s the 
cross i ng over of  c i rcu l i i n  the posteri o r  f i e l d of  the s ca l e and i n crea s ed 
di stance between the c i rcu l i i mmed i ate l y  fo l l owi ng  an annu l us . The oto l i ths  
were read i n  a manner descri bed i n  Ba i n  ( 1 974 ) , Mann  ( 1 974 ) , and  Tesch ( 1 971 ) .  
I n  some ca s es fry one yea r o l d and l e s s  were a ged accord i ng to l ength  fre ­
q uency d i stri but i on . 

Stomach  content a na l ys i s  of j uven i l e  and adu l t fi s h  was done by t he  
vo l umetri c d i spl acement met hod  descri bed by Wi ndel l ( 1 97 1 ) .  I nd i v i dual  com­
ponents we re i denti fi ed to order or fami l y  and i n  some ca ses to speci es . Fry 
stoma chs  were exami ned and the percent compo s i t i on of  the va r i ous  food i tems 
was e st ima ted . 

4 .5 Gear l i mi tat i ons  

Beca use  of  i ts d i mens i on s , the E kman dredge sampl e s  a very l i mi ted  
area wi th  each g rab .  I n  order to o bta i n  a representat i ve samp l e  of  0 . 25 
sq uare metres of s ubstrate ten grabs are req u i red ( J . W . Waca s ey , 1 9 75 pers. 
comm . ) Under i ce cover i t  i s  di ffi cu l t to avo i d  sampl i ng the  same s u b -
stra te on s ucces s i ve grabs  hence s ampl es  may overl ap . 



- 1 1 -

Probl ems were experi enced i n  towi ng the ep i benth i c  t rawl i n  muddy­
bottom areas . Where the s ubstrate was i ncapabl e of s upporti ng  the we i ght  of 
the trawl , i t  f i l l ed wi th  mud and debri s. In some a reas the trawl 
became snagged on s u n ken debri s g i v i ng the entrapped o rgan i sms an  opportun i ty 
to escape . S i nc e  there was no c l os i ng mechan i sm ,captured ne kton i c  o rgani sms 
coul d escape wh i l e  retri ev i ng the trawl . 

The c i rc u l ar  hoop- trawl proved to be an i neffect i ve method of samp l i ng 
fi s h .  It was tested a t  S h i ng l e Po i nt a n  area known to a bo und wi th f i s h , yet 
i t  fai l ed to p roduce a s i ng l e spec i men . Its fa i l ure wa s p roba bl y due  to the 
i na bi l i ty of  the boat to tow the trawl at  an adequate s peed . 

Attempts to c o l l ect f i s h  by means  o f  a grou nd - l ine were a l so u n ­
successfu l . T he  reasons  for i ts fa i l ure may be  rel a ted to  hook  s i ze ,  the 
qua l i ty of the  ba i t  and t he dura t i on of set . 

Al t hough  g i l l nets a re an effect i ve method of  capturi ng  fi s h,there a re 
several  factors wh i ch affect both thei r use  and effi c i ency . Some of these 
i nc l ude the mes h  s i ze ,  the overa l l d i men s i on s  of the net , the proport i on 
of the water col umn bei ng  fi s hed , t he durati on  o f  the set , whether the n et 
i s  set  para l l e l or perpend i cu l a r  to s hore , whet her or  not the net i s  set 
attached to s hore , whether the net i s  of  the f l oat i ng  or  s i n k i ng vari ety ,  and 
the state of repai r and c l eanl iness  of the net . Gr i ffi t h s  et a l . (1 97 5 )  
d i scus s  the sel ect i vi ty o f  g i l l nets  fo r Arct i c c i s co and ArctTC char . 

Certa i n  character i s t i cs  of d i fferent fi s h  spec i es may ma ke t hem more 
or  l es s  s u s cept i bl e to capture by g i l l net  s uch a s  s i ze ,  morpho l ogy , the 
presence of l arge s ca l es or  sp i nes , mob i l i ty ,  the  s i ze of  teet h  and mouth  
parts and sensory acutene s s . 

Some b i a s  and l i mi tati on to offs hore g i l l nett i ng may be a s s umed . Nets 
were set on the bottom . At t he deep water Stat i on s  34a , 27  and l OOa , nets  
were bel ow the  thermoc l i ne i n  a true mari ne env i ronment where water temper­
atures  approached - 2. 0°C .. Th i s  woul d e l i mi nate  the  pos s i b i l i ty o f  captur i n g  
the  l es s  sa l i n i ty - tol erant  spec i e s o r  t h o s e  whi ch  avoi d t hese  extreme temp­
eratures . 

The effecti veness  of convent i ona l  wi nter s ampl i ng eq u i pment i s  q ue s ­
t ionab l e under ma ri ne cond i t i ons . The movemen ts  o f  fi s h  at  temperatures n ear  

- 2 . 0° C a re known to be  s l ugg i s h  (A .  M i l ne 1 97 4 , pers . comm . ) a nd t herefore f i sh 
may not be suscept i bl e to c aptu re by g i l l ne t .  A l so  the  depth of water  under 
the i c e  i n  nears hore areas , bays and l agoons i s  o ften too s ha l l ow to set nets 
p roper l y  thereby e l i mi nati ng  t he s amp l i ng of the  a reas  where f i s h  concentra ­
t i on s  are t he  g reatest dur i ng  t he  s ummer months . E xami n at i on of  the stoma c h  
contents of  a ri nged s e a l  caught  off S tokes  Po i n t  at  Stat i on II ( F i g ure 1 )  
i n  Apri l 1 974  s howed i t  had been feed i ng exc l u s i vel y on sma l l f i sh , whereas  
our  g i l l nets h ad  fa i l ed to  p roduce a s i ng l e spec i men i n  the  area . 

Beach  se i n i ng i s  l i mi ted by the l ength  and depth o f  the  net and i s  
usefu l  o n l y  where t he  bo ttom i s  rel at i vel y  c l ear  of  debri s .  Neverthe l e s s , 
i t  i s  an effect i ve method fo r sampl i ng the  smal l er s i ze c l a s se s  of f i s h  
wh i ch a re l es s  s uscept i b l e t o  capture by g i l l nets . 
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RESULTS AN D D I SCUSS ION 

P hys i ca l  and  chem i ca l  data 

The res u l ts of th i s phase  of  our  s tudi es s howed an extreme l y  compl ex 
A comprehens i ve i nterpreta t i o n  and des cr i pt i o n  of these coastal  

req u i re further i nves t i gat i ons . For t h i s reason , the d i scus s i on i s  
to a few top i c s of part i cu l ar i n terest. 

I t  i s  apparent that the l i m i t  of fres hwater dur i ng l a te wi n ter l i es 
between Sa b i ne Po i n t and  K i ng Po i nt. The s u rface water a t  Ki ng Po i n t i n  
earl y Apr i l 1 974 i s  brac k i s h  ( Ta b l e  1 ) but  the tempera tu re profi l e  ( F i g u re 1 1 ) 
shows th i s  l ayer to be o n ly  4 metres deep. The  s tat i ons  off Stokes Poi n t  
and Her s che l  I s l and s how typ i ca l  sa l i n i ty mea s u rements fo r Arcti c s ea wa ter. 
The  change  i n  wa ter q ua l i ty i s  refl ected i n  a d i s t i nct i ve change i n  structure 
of the i ce- cover . A l i ne ,  approx i matel y fo l l owi ng the  1 0  m depth conto u r , 
separates the two wa ter bodi es wi th smooth c l ear i ce i n  the a rea o f  fres hwater 
i nf l uence and crumbl ed opaque b l ocks  and pres s u re r i dges toward t he nor th ­
wes t .  

The  ana l yti ca l  res u l ts of water sampl es  s how the same tendency : h i g h 
con centrat i on s  of s u l p hate and ch l or i de , h i g h h ardnes s ,  conductance res i due 
and pH i n  the ma r i ne med i um near Stokes Po i n t and  Hersche l  I s l and wi th the 
oppo s i te a round  Sa bi ne and  S h i ng l e  Po i nt .  The  a rea  out from K i ng Po i nt seems 
to be an  i ntermed i ate zone (Appendi x I V) . 

The  change toward l ower s u rface s a l i n i ty corresponds to the t i me of 
brea kup of the major r i vers . By May 1 0, 1 97 5  the s urface waters i n  the wes t 
sector of  the study area had warmed and become bra c k i s h  ( Ta bl e 1 ) .  

After brea kup , the turbul ence ca u sed by currents and wi nds res u l ts i n  
a con s tant c i r8u l a t i on of the s ha l l ow waters i n  l agoon s and bays. Tempera­
tu res rea ch  1 7  C on wa rm s ummer days. 

Rel i a bl e  sa l i n i ty val ues are not ava i l a b l e for t he 1 974 s ummer survey ; 
h8wever , i t  i s  s u spected that s urface sa l i n i ty concentra t i ons  di d not exceed 
7 /00 ( Append i x  V ) . 

I n  the s umme5 of  1 97 5  s urface sa l i n i ty va l ues ranged from 3 . 6
0

/00 at  
Sa b i ne Po i nt to  1 7 . 6  /00 at  Hersche l  I s l and  ( Tab l e 2 ) . At deep water s tati o n s  
ra p i d  changes i n  temperature a n d  sa l i n i ty wi th  depth demonstrate speci f i c 
strat i f i cati on. The t i me of  year and wea ther cond i t i on s  i nfl uence the g ener­
al  pa ttern that can be descri bed as  a warm l ayer of brac k i s h  water over  a 
vari ab l e stratum and  a s ta b l e  ma s s  of col d s a l ty water. 

One pa rt i cu l ar  p henome n o n  wh i ch does not  comp l y  to t h i s  general  pa ttern 
des erves men t i on. As s hown i n  F i g u res  12 and 1 3, i n  the deep hol e between Her s­
chel  I s l and and  the ma i n l and , and 3 km offs hore of  Sto kes Poi n t; an  i n crease 
i n  temp erature and a decrea se  i n  s a l i n i ty was mea s ured at 1 1  m depth and  l ower . 
T h i s cond i t i on wa s e i ther  a resu l t of i ns trument fa i l ure  beyond th i s  depth , 
or  a water l ayer r i ch i n  s u spended matter w i t h  absorbed fres hwater. 

Typ i ca l  sa l t-wedge i ntru s i on was o bserved i n  the S h i ng l e Po i nt and 
Trent  Bay areas ( F i gures 1 4  and 1 5) .  The  s a l t-wedge i s  ev i dent by a very 
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s harp ha60cl i ne s tart i ng at 1 m depth  ( sa l i n i ty 60/00 ) to  3 m depth ( sa l ­
i n i ty 26  /00 ) .  

E ffecti ve mlxlng  takes p l ace wi th  the  progress  of s umme r due to 
frequent s torms . T h i s process i s  wel l i l l u strated i n  F i g ure 1 6  wi th two 
sa l i n i ty/ temperature profi l es at comparab l e stati on s  done 1 2  days apart . o The 
sma l l er southeast s i de of Sto�es  Lagoon s howed wel l mi xed waters of 1 3 . 0  /00 
sa l i n i ty and temperature of  9 C on August  4 ,  1 975 after s evera l sto r�s .  On 
J u l y  1 8 ,  twe l ve days prev i ou s , a bottom s a l i n i ty ( depth 2 .5 m )  of 40 joo h ad 
been recorded ( F i g u re 1 6 ) .  T h i s l agoon wa s the on l y  one observed with  mi x ­
i ng rates i n fl uenced by t i da l  mo vements . 

I n  Trent Bay waters, extremel y  h i gh sedi ment l oads  were o bserved wi th 
secch i  d i s c  read i ng s  between  0 . 1  a nd 0 . 3 m.  Th i s  h i g h  turb i d i ty coul d be a 
l i mi t i ng factor on pri mary product i v i ty of  the a rea . 

Some add i t i ona l  i nformat i on on the phys i ca l  and c hemi ca l  a spects o f  
the studi ed waters appear  i n  Append i ces I V , V ,  V I  a nd V I I .  

5 . 2 Benth i c  and epi benthic i nvertebrate sampl i ng 

The  res ul ts o f  the  benth i c and epi benth i c  i nvertebrate sampl i ng 
p rogram are d i sp l ayed i n  Tabl es 3 ,  4 ,  5 and 6 .  

I n  general the  samp l e s  refl ect an  estuari ne s i tua t i on wi th  a mi xture 
of mari ne and estuar i ne spec i e s  i n  the  a rea around Hersche l  I s l and a nd t he  
deep wate r s ta t i o n s  ( J . W .  Wacasey 1 975 , pers . comm . ) .  

A tota l of 73  speci e s  was i denti f i ed from t he  E kman dredge benth i c  
sampl es  ( Tab l e 3 ) . Of  these , members of the orders Po lyc h aeta and Amph i poda 
were the mo st  a bundant and wi del y d i s t r i buted organ i sms . Pel ecypods were wel l 
repres ented to the  west  of S h i ng l e  Po i nt ( Ta bl e 4 ) . Zoo benth i c  d i vers i ty was 
greate st i n  offshore l oca t i ons  pa rt i c ul ar ly  near Herschel  I s l and and Stat i on 
27 . The number of spec i es present i ncreased wi t h  d i stance from Trent Bay 
( Ta b l e 5 ) . H i ghest  dens i t i es of  o rgan i sms were reco rded i n  P h i l l i p s Bay and 
the offshore stat i on s  ( Ta b l e 5 ) . S i mi l a r  resu l t s  concern i ng the  re l at i o n s h i p  
between d i stance offshore and zoobenth i c speci e s  d i vers i ty and den s i ty were 
recorded by Wacasey ( 1 974 ) . 

The  l ow number of  bent h i c  spec i es  i n  the s ha l l ow water area of the  
Mac ken z i e  Ri ver i n fl uence can be  expl a i ned  a s  combi nat i on  of s evera l vari ­
ab l e condi t i ons  s uch  a s  h i gh  s ed i ment depo s i t i on , i n s tab i l i ty of  the  s u b ­
strate, freez i ng  a n d  i ce s cou ri ng  d u e  t o  g ro und  fas t  i ce a n d  extreme seasonal  
changes of temperature and sa l i n i ty .  

Cond i t i ons  a t  the  s ubstra te l evel become more stab l e  i n  deeper water 
and wi t h  d i s tance from the Mackenz i e  R i ver i nf l uenc e . Hence a more d i verse  
zoobenth i c  commun i ty can  be expected at deeper offshore stat i ons . 

Speci e s  compo s i ti on al so  d i ffered between nearshore and off s hore 
stat i ons  wi th  onl y 15  s pec i es  ( 1 2% )  common to bot h  reg i ons . The factors 
l i sted above a l so p l ay an i mportant  rol e i n  the  s pec i e s  compos i t i on and d i s ­
tri but i o n  o f  zoobenthos  i n  coa sta l  marg i n s . 
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Mys i ds and amp h i pods were the  mos t  numerous and  wi del y d i str i buted 
ep i benth i c organi sms taken  i n  the trawl s .  Pel ecypod s were l oca l l y  abundant 
i n  P h i l l i ps Bay and 0 . 5  km offs hore of Sto kes Po i n t .  G reate s t  den s i ty of  
organ i sms occurred a t  Ki ng Poi nt  ( Stat i on 1 00 )  fo l l owed by Stat i o n s  1 07 (Trent  
Bay ) and  3 1  ( Hersc he l  I s l and ) (Tab l e 6 ) .  

5 . 3  General  d i s tr i but i on of f i s h  

Several fac tors wh i c h a ffect the  d i s tr i but i on of  f i s h  spec i es wi t h i n 
t he  study a rea are sea sonal  and short  term fl uctuat i ons  of the  aquat i c 
envi ronment (water temperature , sa l i n i ty ) , the  ava i l a b i l i ty of food and i nd i ­
vi d ua l  c haracteri s t i c s  of the speci es  ( spawn i ng a reas  and t i me s , anadromy and 
predator avoi dance ) .  

The  correl at i on of  sa l i n i ty and/or water  temperature wi t h  the d i s ­
tri but i on o f  anadromous  Arct i c fi s h  i s  unc l ear. Mann ( 1 974 ) suggest  t hat  
s ub - zero wa ter temperatures a nd  h i gher  sal i n i � i es d ur i ng  the  wi nter  mont h s  
may prov i de an unfavoura bl e hab i tat  and therefore present  restr i c t i ons  o n  
fa una l  d i str i but i on . 

Duri ng  the wi n ter months the  d i scharge of  the  Mac ken z i e  R i ver and  
other fre s hwater i n fl ows are  at  a mi n i mum . At t h i s t i me the encroa chmen t of  
s u b -zero ma ri ne wa ter extends we l l i nto Macken z i e Bay ( Tab l e 1 and Append i x  
I V ) . Sampl i ng dur i ng t h i s peri od has  not  recorded the  presence o f  anadromous  
spec i e s  west  of Sa b i n e  Po i nt ,  however ma ri ne forms , name l y  Arct i c cod  ( n = 2 ) , 
( Ste i gen berger 1 97 5 , pers . comm . ) ,  Pac i fi c  herr i ng ( n= l ) ,  and fou rhorn s cu l p i n  
( n =l ) have been captu red . 

Al though the  res u l ts from wi nter s u rveys are fragme n tary , they 
s uggest  that  some speci es overwi n ter i n  t he  fresh  to  brac k i s h  wa ters o f  the 
Mac kenz i e estuary .  J ones  and Kendel (M . S .  1 97 3 )  co l l ected i nconnu  ( n= 5 ) and 
fourhorn scu l pi n ( n= 2 )  approx i ma te ly  8 km offshore from S h i ng l e Po i nt .  I n  
1 9 7 4  a nd 1 975 Arc t i c c i sco ( n= 3 )  and fou rhorn s cu l p i n  ( n= 4 )  were a l so cap­
tured i n  Mackenzi  e Bay . Ste i  gen berger e t il. ( 1 97 5 )2 report the  capture of 1 ea st  
ci sco ( n= l ) from t h i s area . 

Con s i deri ng the  l i mi tat i o ns of wi nter  sampl i ng techn i q ues , i t  must  
be  stres sed that  these  resul ts  can  be  used on l y  as  an i nd i ca t i on of occ ur­
r e n c e  a nd may n o t  refl e c t  a b u n d a n c e . 

The  potent i a l  for overwi nteri ng  i n  t he  l ower oart s  of the  r i vers  
an d estuari es  of our  study area i s  l ow .  Ste i gen berger

' 
et  al . ( 1 97 5 )2 found 

al l ri vers and streams between the  F i rth  and B l ow R i verS-fro zen to the  
bottom except  fo r a few i s o l ated poc kets  of  wa ter i n  the  headwa ters and  
mo uth of the Babbage R i ver . They recorded sa l i n�t i es  i n  t he  l ower Babbage 
R i ver and i n  P h i l l i ps Bay whi ch  ranged from 34 . 5  / 00 to 67 . 00/ 00 . These  
ext remel y h i gh sa l i n i ti es ( hypers a l i n i t i es )  a re rare  i n  ma r i ne  en v i ronments . 
I n  the s he l tered waters of  the  north coa s t  the  p henomenon i s  proba b ly  t he 
res u l t of sa l t concentrat i on a ri s i ng from freez i ng of brac k i s h  wa ters and  
the  l ack of mi x i ng wi t h  o ut s i de waters due to i ce cove r .  Th i s  s i tuat i on  may 
be a common occ urrence i n  other bays and l agoon s , however , o ther cases  have 
not been documented from our s tudy area . 

M i grati on of anadromo u s  spec i e s  from stream waters t o  coa s tal  a reas 
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i s  thought to  occur  after breakup  between  l ate May and ear l y  J u l y .  A t  th i s  
ti me coas ta l  s urface waters have warmed and become brac k i s h  ( Tab l e 1 ) .  A 
s ubseq uen t m i grati on from coas ta l  wa ters to o verwi nter i ng and  s pawn i ng areas 
of anadromo us spec i es commences i n  August  (Mann 1 974 ; Gr i ffi th s et al.  1 9 75 ) . 
Ta g recovery i nfo rma ti on from o ur stud i es  a l so  s uggests  an  ea stwardrnovement 
duri ng a utumn . 

I n  1 974 fi s h  i nhab i t i ng the open coas ta l  marg i ns a nd to a l es s er 
degree, bays  and  l agoo n s , were concentrated nears hore . The  res u l ts of the 
catch per un i t  effort studi es  ( 1975 ) re i n force th i s  o bservat i on ( Tab l e 1 1 ) . 
I n  a l l cases  the catch was g reater i n  nets set near s ho re except i n  P h i l l i ps 
Bay where the  catches nea rs hore were comparab l e to tho s e  o ffsho re .  Few f i s h  
were captu red i n  any of  the o ffshore s tat i ons  i n  open coa s ta l  areas s uggest i ng 
s hore or i enta t i o n  for anadromous  s pec i es . 

The reason  for s ho re or i entat i on may be rel a ted  to water temperature 
and/or s a l i n i ty s i nce the s horel i ne waters are s h a l l ow and  genera l l y  of  
h i gher  tempe rature and  l ower s a l i n i ty .  T h i s ,  however ,  does not  expl a i n  the  
di stri but i on of f i s h  at  S h i ng l e Po i n t whe re extreme l y  h i g h  catches  were re ­
co rded i n  va ri ab l e tempera tures and  sa l i n i t i es ( F i g ure 1 4 ) . 

The effect of s ho rt term expos ure to col d s a l i ne water on Arc ti c 
anadromou s  spec i es i s  not known . However , i t  a ppears that some tol erance to 
these cond i t i ons ex i s ts s i nce l arge concentra t i o n s  o f  anadromous  fi s hes  were 
feedi ng on benth i coand epi benth i c  organ i sms i n  a reas  where bottom s a l i n i t i es 
between 8 . 0  and 40 /00  were measured ( Tab l e 2 ) .  

Ev i dence of  i ntol erance to h i g h  sa l i n i t i es wa s reported by H un ter  
( 1 975 ). At Ki ng Po i nt Lagoon burbot were k i l l ed ,  pres uma b l y  due  to  a 
s udden i ncrease  i n  s a l i n i ty i nduced by s to rm wi nds . 

The di s tri buti on  of  ma ri ne spec i es i n  coa s ta l  wa ters dur i ng the 
. s ummer programs was wi des pread. Those mari ne  spec i es mos t  freq uentl y ca ught  

were demers a l  fo rms , whereas nekton i c  forms s uch  a s  capel i n  and  Pac i fi c  
herr i n g  were i nfreq uent ly  captured. From F i g ures 1 5  a n d  1 6  we s uggest  tha t 
h i gh sa l i n i ty val ues recorded at  the  subs trate wo u l d  prov i de favourab l e h a b ­
i tat  for mar i ne speci es even tho ugh  t h e  m i d to s u rface waters a re fres h  to 
brac k i s h .  Th i s  wou l d expl a i n the  occ urrence o f  fou rho rn s c u l p i n ,  fl o under 
and sa ffron cod i n  coastal  wa ters duri ng the  s ummer month s . 

The ava i l a b i l i ty of  food organ i sms does no t appear to be a l i mi ti n g  
factor to fi s h  d i s tri buti on . Amp h i pods , mys i ds , i sopods and smal l f i s h , 
wh i c h composed the bu l k of  the food o f  those  spec i es exami n ed , were common 
at  mo s t  coa sta l  s tat i ons  ( Ta bl e s  4 and  6 and  F i g ure 1 7 ) .  A l though  feed i n g  
acti v i ty wa s more i n ten s e  to t h e  wes t  of  Kay Po i n t  and  i n  bays a n d  l agoo n s , 
the greatest  concentrat i o n  of  anadromou s  spec i es  was i n  the ea s t  at  S h i ng l e  
Po i n t and  Trent Bay. Here feed i ng acti v i ty was m i n i ma l  a l though  an abundant  
food s uppl y wa s ava i l a bl e .  

The l a c k  of  l i fe h i s tory i nformati on o n  the mari ne s tages  o f  anadro­
mous  f i s h  spec i es ma kes i t  impo s s i bl e to i dent i fy those fac tors wh i ch govern 
the i r  d i stri buti on .  However , i n di v i dua l  c harcteri st i cs  o f  a speci es  are 
known to determ i ne , to some extent , i ts d i stri b ut i o n . For examp l e ,  anadro­
mous behavi our  determi nes  th e amount of  t ime  spent  i n  coastal  waters , s i n c e  
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these  spec i es s pawn i n  fre s h  wate r .  A l so  t h e  onset o f  maturi ty resu l ts i n  
l a rge l oca l i zed c oncentra t i ons of f i s h  dur i ng  mi g rat i ona l  act i v i ty .  D i str i ­
buti ona l  d i fferences  between mature and i mmature members  occur . The  s i ze and 
age at fi r st  s eaward mi g rat i on and age at matur i ty mus t  a l so be con s i dered i n  
t he s tudy o f  d i stri buti on . P redatory-prey rel a t i o n s h i ps , spec i es domi nance and  
foo d  requ i rements a re a l so  factors wh i ch wi l l  a ffect d i str i b ut i on . 

Some benef i t s  of  anadromy appl i ca bl e to f i s h  s pe c i e s  of o u r  area are 
s ummari zed by Cra i g  and McCart ( 1 975 ) .  The maj or  advantage i s  t he opportuni ty 
to ut i l i ze the g reater reso urces of  t he mari ne env i ronment . T h i s  i s  refl ected 
i n  i nc reased g rowth rate of  same age i nd i v i dua l s when compared to non -anadro­
mou s  members of  the s ame s pec i es .  

5 . 4  Spec i es compo s i t i on and c l a s s i f i ca t i on  

A tota l of  2 1  spec i es was captured by g i l l nets  and s e i nes  i n  the  
s tudy area  ( Tab l e 7 ) .  Of t hes e , Arct i c c i sco (Coregonus autumnalis), Arc t i c 
char  (Salvelinus a lpinus), Arct i c f l ounder (Liopsetta glacialis), borea l  sme lt 
(Osmerus eperlanus), fourhorn scu l p i n (Myoxocephalus quadricornis quadricornis), 
h umpback o r  l a ke wh i tef i s h  (Coregonus c lupeaformis), i nconnu  (Stenodus leuci­
chthys nelma), and l east  c i s co (Coregonus sardine l la) were represented i n  
s i gn i f i cant numbers . 

N i ne sp i ne s t i c k l e ba c k  (Pungitius pungitius) were a l s o  a bundant but  
restr i cted to cree k s , r i vers and fres hwater a reas  of bays  and l agoons . I n  
add i t i o n , Arcti c cod (Boreogadus saida), Arc t i c gray l i ng (Thymallus arcticus), 
burbot (Lota lota) , capel i n  (Mal lotus vi l losus), l ongnose s ucker  (Catostomus 
catostomus), northern p i ke (Esox lucius), Pac i f i c  herri ng  (Clupea harengus paUasi), 
round  whi tefi s h  (Prosopium_ cylindraceum), s affron cod (Eleginus navaga), and . 
starry f l ounde r  (Platichthys ste l latus) were al so  captured but  i n  each  case  they 
n umbered l es s  than 20  i nd i v i dua l s .  

Of  the  2 1  spec i es 7 are con s i dered to be mar i ne  forms . The  fou rhorn 
s c u l p i n  was the mo st  common of t hese , contr i b ut i ng  roug h l y  2 .5% to the catch . 
Arc t i c cod , Arcti c fl ounde r , capel  i n ,  Pac i fi c herr i n g , s affron cod , and s tarry 
fl o under together composed  1 %  of the  catch . Anadromous  f i s h  were repre sented 
by 5 spec i es  namel y l ea s t  c i sco , Arct i c c i sco , Arcti c c har , i nconn u and borea l  
smel t .  The  rema i n i ng 9 s pec i e s  are  freshwater f i s h . 

Spec i e s  d i vers i fi c at i on i n  nears hore waters  wi t h i n the  study area 
i s  l ow .  McAl l i s ter  ( 1 962 ) recorded an add i t i onal  15  speci es i n  the  Beau fort 
Sea mo st  of wh i ch were taken  by trawl from the deeper mar i n e  waters s u rround -
i ng Hersche l  I s l and  ( Tab l e 8 ) .  

. 

5 . 5  Rel at i ve a bundanc e , s ummer 

I n  1 974 , 6 spec i es  represented 95% of  the  total catch  ( n=5206 ) ,  ex­
cl ud i ng fry . These were l ea s t  c i s co (55 . 3% ) , Arc t i c c i sco  ( 28 . 8% ), Arc t i c  
char  ( 4 .5% ) , fourhorn s c ul p i n  ( 2 .5% ) , boreal smel t ( 2 . 4% ) , and  humpback  wh i t e ­
f i s h  ( 1 . 6% )  ( F i gure 1 7 ) .  

The  a bundance of  l ea s t  c i s co p rogres s i ve l y  decl i ned westwards f rom 
Trent Bay . T h i s i s  refl ected i n  F i g u re 1 7  wh i c h s h ows t he percent  comp os i t i on 
o f  g i l l net-caught  l ea s t  c i s co dec l i n i ng from 8 9 . 9% at  S h i ng l e Po i nt to 3 . 3% a t  
Hersche l  Is l and . 
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A s i mi l a r d i stri but i on  o f  l east  c i s co a l ong the Y ukon coast  was observed b.y Mann 
( 1 974 ) .  

Arcti c c i sco  were a bundant t h roughout  the  s tudy a rea  s howi ng  on l y  a 
mi nor dec l i ne i n  n umbers from Herschel  I s l and to S h i ng l e Po i nt .  However the i r 
rel at i ve a bundance i f  expressed a s  a percen t of t he tota l catc h i n  t he  eas tern 
secti on of  the study a rea  i s  d i mi n i s hed by the  l arge concentrat i on o f  l ea s t  
c i s co ( F i gure 1 7 ) .  

Arcti c char  s howed a mar ked decl i ne i n  n umbers of f i s h  caught  from 
Herschel  I s l and  to S h i ng l e Po i nt and were a bsent  i n  mos t  cases  east  of Kay 
Po i n t .  

Fourhorn s cu l p i n  were encountered a t  mos t  s ampl i ng stat i ons  al though  
they were mo re common west  of  Kay Po i nt .  They were most  a bundant i n  Ph i l l i ps 
Bay where t hey compr i s ed 8 . 7% of the  g i l l  net cat�h ( F i gure 1 7 ) .  

Boreal sme l t were found i n  P h i l l i ps Bay where t hey contri buted 2 . 0% 
to t h e  tota l  catch . Al ong the  coast  east  to Trent Bay they were caught  more 
freq uentl y .  However ,  t he i r a bundance was overs hadowed by the  l a rge n umbers  
of l east  c i s co .  I n  one  i n stance , E scape Reef , boreal sme l t was the domi nant  
spec i es compri s i ng 51 . 8% of the catch  ( n=56 ) . 

H ump back  wh i tefi s h  were mos t  numerou s  i n  the P h i l l i ps B ay and  S h i ng l e 
Po i n t area s . However ,  at a l l t i mes  they were captured i n  sma l l n umbers a n d  
were us ual l y  restri cted t o  l agoons  and  estuari e s . 

The 1 975 s ummer s amp l i ng program wa s l es s  i n ten se  and consequ ent l y 
the g i l l net catch  wa s smal l er ( n = 1 036 ) . The d i str i but i on o f  maj or spec i es 
wi t h  the except ion  of A rct i c c har  wa s s i m i l a r to 1 974 i n  mos t  cases  ( Tabl e 9 ) . 
However the  re l a t i v� a bundance of  spec i es at va r i o u s  l ocati on s s howed several  
d i f ferences between the 1 974 and 1 975 s ummer s u rveys . Tab l e 1 0  g i ves a com-

. pari son of g i l l net c atches  for 1 974 and  1 975 by percent compos i t i on .  I n  t he  
ea s t  t he  re l at i ve a bundance of s pec i es wa s s i mi l a r for both  yea rs but  from 
P h i l l i p s  Bay to Herschel  I s l a nd several  d i s crepanc i e s  occu rred . Mo st  notab l e  
was the a bsence of Arct i c  char  i n  1 975 . Char  were not present i n  apprec i ab l e  
numbers unti l mi d Augus t  i n  1 975 , after the comp l et i on o f  the  f i e l d  p rogram 

(J . Jac kson 1 975 , pers . comm ) . A l so  noteworthy i s  t he fact that  l ea s t  c i sco  
ma i nta i ned thei r domi nance a s  far wes t  a s  S tokes  Po i nt in  1 975 a nd were pre­
sent  in  eq ua l  n umbers to  Arc t i c c i sco at  Hersche l  I s l and . 

A s l i g ht  i nc rease  i n  the n umber of  s pec i es  i n  the  more westerl y s amp­
l i ng a reas  wa s recorded i n  1 975 when  comp ared to the same a rea  i n  1 97 4 . How­
ever , i n  each  case  the  new speci e s  d i d  not appear  i n  s i gn i f i cant  numbers 
( Ta bl e 1 0 ) . 

The c atch  per un i t  effort data p re sented i n  Tabl e 1 1  can  be used a s  
a gu i de t o  the  abundance of  fi s h  i n  vari o u s  areas at  the  t i me s amp l ed .  S h i ngl e 
Po i nt had the  h i g hest  concentrat i on of  f i s h , y i e l d i ng a catch  per  un i t  effort 
fo ur  t i mes  that of any other  a rea . Th i s l arge concentrat i on of  f i s h  i s  known 
to occur  from S h i ng l e Po i nt east  to the  Mackenz i e  R i ver . Th i s  i s  not mea n t  
t o  i mpl y tha t other areas a re of l es s  i mportance s i nc e  catches  of  Arct i c c har , 
Arcti c c i s co and capel i n  of the same ma gn i t ude  have a l so  been reported from 
Hersche l  I s l and ( B .  Macken z i e  1 974, pers . comm . , McAl l i ster 1 962 ) .  
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From our s tud i es and  the i nfo rma t i on  ava i l abl e i n  t he l i tera ture i t  
appea rs  that  the rel a t i ve abundance of s peci es w i t h i n the s tudy a rea, es pe­
ci a l l y  wes t  of Kay P o i nt, undergo some ra ther l a rge fl uctua t i o n s  from yea r to 
yea r .  Cra i g  and  Mann  ( 1 974 ) report  tha t Arct i c  f l ounder and  fourhorn scul p i n  
were the mo s t  abundant  s pec i e s  caug ht  i n  P h i l l i p s B ay i n  1 972 . T h i s was not 
the ca se dur i ng our s tud i es.  McAl l i s ter ( 1 962 ) reco rded the ca pture of an 
es t i ma ted 1 600 pounds  of s pawn i ng ca pel i n  dur i ng  l a te Jul y  o n  the beaches of 
Herschel Is l a nd. Our samp l i ng dur i ng  Jul y  i n  the Her schel a rea for two 
con secut i ve summers fa i l ed to p roduce a s i ng l e  member of t h i s s pec i es . A 
domes t i c  f i s herma n from Herschel Is l and  reported tha t the a r r i va l  d a te a n d  
abunda nce of cha r t o  t h e  i s l a nd  i s  vari abl e and  that  occa s i ona l l y  i nconnu, 
burbo t, broad wh i tef i s h, and l a rge numbers of smel t a re caug ht.  

5 . 6  

5 . 6 . 1  

F i s h  spec i es summa ry 

Lea s t  ci sco 

B o th anad romous and  non-mi grant  fres hwa ter l ea s t  ci sco have been 
found  i n  Beaufort  Sea dra i nages (Mann 1974) .  The former a t ta i n  grea ter 
l engths  and  a ges a n d  exh i b i t  h i g her g rowth ra tes  than  the l a tter . These 
are the p r i ma ry d i s t i ngui s h i ng tra i ts between t he two (Mann 1974; McP ha i l  
and  L i ndsey 1 970 ; Sco tt  and  Cro s sman 1 973 ) . T he fo l l ow i ng  i nforma t i o n  
rel a tes t o  the anadromous l ea s t  c i sco i nhab i t i ng coa s ta l  wa ter s . 

The d i s t r i but i o n  o f  l ea s t  c i sco w i th i n  t he s tudy a rea i s  s h own i n  
F i gure 1 8 .  

Due to the i ncrea s i ng abundance o f  l ea s t  c i sco towa rds  the Macken z i e  
R iver i t  h a s  been sugges ted t h a t  they con s t i tute a segment of  the Macken z i e  
s pawn i ng s tock (Mann 1 9 74 ; C ra i g  and  Mann 1 974 ) . A s  autumn approaches , pro ­
gres s i vel y fewer ma ture f i s h  a re encountered i n  t he brack i s h coa s ta l  area s,  
i nd i ca t i ng the on set of ups t ream mi gra t i o n, w i th  s pawners p reced i ng non­
s pawners (Mann 1 974 ) . A casual observa t i on wa s made i n  Augu s t  1 974 at K i ng  
and S h i ng l e  P o i nts  where l ea s t  c i sco co n s i s tent l y en tered the g i l l  nets f rom 
the wes t, i nd i cat i ng ea s twa rd movemen t .  T he l oca t i o n s  and  frequenci es o f  
spawni ng have not  been determi ned fo r Mackenz i e  R i ver l ea s t  c i sco (Mann 1 974 ; 
Stei n et a l . 1 97 3 ) . Stud i es from o t her reg i o n s  i nd i ca te that  a l ternate year 
spawni ng  occurs . S pawned out i nd i vi dua l s usua l l y  move down s tream to  the 
overwi nteri n g  a rea s i n  l a te autumn ( Scott  and  Cros sman 1 97 3 ) . Onl y o ne i nc i ­
dence of l ea s t  c i sco overwi nter i ng i n  coa s ta l  wa ters h a s  been reported 
( S tei genberger et a l . 1 975 )� T h i s  con s i s ted of  a s i ng l e  s peci men col l ected 
i n  the v i c i n i ty

-of
-Sh i ng l e Po i n t i n  Ma rch 1 974. T he t i m i ng of  movemen t a l ong 

the coa s t  i s  not  known but probab ly  occurs after brea kup of  coa s ta l  ri vers  
when water tempera tures i ncrea se. Hunter (197 5) reports  that  c i sco have 
been caugh t  a t  the mouth o f  the F i rth  R i ver a s  ea r l y  a s  June 30 . Herschel 
Is l and a p pea rs  to be the wes tern l i m i t of  d i s tr i buti on  of  th i s  s pec i es from 
the Mackenz i e  R i ver s i nce few were caugh t  a t  Nuna l uk Lagoon  a n d  none were . 
reco rded a l ong  the coa s t  of  the A l a s k a  W i l d l i fe Range ( G r i ff i th s  et a l . 197 5) . 

Fry h a tch i n  the s p r i ng (Mann  1974 ; McP ha i l  and  Li nd sey 1970) ,  but 
very l i ttl e i s  known of thei r d i s tr i buti o n  o r  movements. Sca l es a re formed 
by the end of the fi r s t  summer and  ra p i d  g rowth rates con t i nue for both sexes 
un ti l age 5 .  Maturi ty i s  reached between t he ages o f  4 and  9 wi th mal es 
genera l l y  ma turi ng befo re fema l es (Mann  1974) . T he o l des t sca l e  age recorded 
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i n  1 974 was 1 1  years . F i g u re 30 s hows the  growth and matur i ty of  l east  c i sco 
captured i n  the v i c i n i ty of  S h i n g l e  Po i nt dur i ng  the 1 974 s ummer prog ram . I n  
th i s s ampl e the youngest  mature f i s h  was 4 yea rs a n d  a l l f i s h  7 years a n d  ol der 
were mature . Least  c i sco  fry ( 35 to 1 1 0  mm l ength ) were common on l y a l ong the 
coa s ta l  marg i n s  at  S h i ng l e  Po i nt and s everal  were captured i n  Stokes Lagoon 
and P h i l l i ps Bay . J uven i l e s and adu l ts ( 1 20 to 380 mm l ength ) were taken 
throughout  the st udy a rea . 

No s i gn i f i cant  d i fferences i n  a bundance of e i ther sex was o bserved 
( Tabl e 2 0 ) . 

The feed i ng h a b i ts  of adul t l ea s t  c i sco are s ummari zed i n  Tabl e 1 2 .  
I n  a l l coa s ta l  and offshore area s , crustaceans were the pr ima ry source of  
food , con s t i tut i ng 74 . 3% ( by vo l ume ) of  overa l l d i et .  Copepods were the  most 
i mpo rtant food i tem i n  fi s h  c a ught  i n  t he l agoon s , near Herschel  I s l and , and 
between Kay Po i n t and S h i ng l e Poi nt . Amp h i pod s . were domi nan t i n  the di et  of 
f i s h  from Ca l ton Po i nt to P h i l l i ps Bay . Sel ect i ve feedi ng by f i s h  for crusta­
ceans  was ev i dent i n  a l l areas  o f  study except i n  l agoon s  where the d i et a l so 
conta i ned a h i g h  proporti on of i n sects and i n  Trent Bay where feed i ng act i v i ty 
wa s mi n i ma l . 

The  freq uency of  o cc urrence and  average vo l ume of i n sects  i n  f i s h  
stomachs  were greatest i n  f i s h  caught  i n  l agoon s , where i t  i s  probab l e that  
h i gh concentrat i ons of al l ochthonous  o rgan i sms ex i st  d ue to the i r c l ose p rox­
i m i ty to fres hwater i nfl ows . C h i ronom i d s  and u n i denti f i ed d i pte rans  ranked 
fi rst i n  freq uency of occu rrence and contri buted the  most  ( 24% and 1 1 %  by 
vol ume , respect i vel y )  to the overa l l  d i e t .  

F i s h , pe l ecypods , and mi sce l l aneous i tems p l ayed a m i nor  rol e i n  the  
feed i ng ha b i ts of th i s  s pec i es , co l l ecti ve ly  accoun t i ng for  l es s  than  1 0% of  
the  d i e t .  

The greatest d i vers i ty i n  d i et occu rred i n  f i s h  i n ha b i t i ng l agoon s and 
the coa sta l  marg i n s between Ca l ton Po i nt and Sto kes Po i n t .  As i nd i cated by 
the decrea s i ng numbers of  empty s tomachs , feed i ng act i v i ty appeared to i n crease 
towa rds the  we stern coa sta l  reg i on s  of  our study area . A l though  the h i g hest  
concentra t i ons  of  adul t l ea s t  c i sco occu rred i n  Trent Bay , a l l s toma chs  f rom 
th i s  s amp l e  were empty . One expl ana t i on for th i s  may l i e i n  the sampl i ng 
per i od .  I n  1 974 because  of  poor i ce cond i t i ons , samp l i n g i n  the eastern part 
of our study a rea was restr i cted to August and earl y September . Hatfi el d 
et a l . ( 1 972 ) l found that  feed i ng act i v i ty ceased pr i or  to spawn i ng .  I t  i s  
SUg gested that dur i ng l ate J u l y  through  September feed i ng act i v i ty decreases  
a s  l east  c i s co mi grate to  stag i ng  a reas  east  of S h i ngl e Po i nt a nd ceases  pr i or  
to  the i r  upstream spawn i ng mi grati on s . I n  l ate J u l y  1 975 , c ursory f i el d ob ­
servat i ons  revea l ed t hat  feedi ng h ad  not  yet  stopped i n  t h i s a rea . 

I n  mos t  area s the  peak feed i ng per i od occurred from l ate J u l y  to earl y 
Augu st . I n  Ph i l l i ps Bay , Herschel  I s l and and l agoons , g reater proport i o n s  of  
empty s tomachs  were encountered after August  1 2 ,  1 974 . However ,  i n  the coastal  
reg i on between Ca l ton and S tokes  Po i nt s  the  i nc i dence of empty stomachs  was l ow 
as  l ate as  September 2 ,  1 974 . 

The  d i et of adul t l ea s t  c i sco  i s  g i ven i n  F i gure 36 . 

The s tomach  content s  o f  l ea s t  c i s co fry were comparab l e for a l l a reas . 



- 20-

Crustaceans were of pri ma ry i mportance , con s t i tut i ng 85 . 4% of the d i et by vol ­
ume . The major food i tem was copepods ( 78 . 1 % ) . My s i d s  ( 3 . 8% )  and i sopods 
( 3 .5% ) were of comparati vel y mi nor s i g n i f i cance . The  domi nance of zoopl a n kton  
i n  the  d i et of l east  c i sco fry has a l so been demons trated by Mann  ( 1 974 ) . 
Combi ned , i n sects  and  mi scel l aneous i tems accou nted for l es s  than  1 5% of  the 
average d i et .  Fry were feed i ng i n  a l l areas o f  capture and  o n l y  3 . 6% o f  sto­
machs  exami ned were empty . The food hab i ts of l ea s t  c i sco fry are presen ted 
i n  F i g ure 44 . 

5 . 6 . 2  Arc t i c  c i sco 

The Arct i c  c i sco i s  an anadromous  spec i es  wh i c h  i s  known to frequent 
the brac k i s h  wa ters of the study area . Th i s s pec i es wa s ,  i n  fact , found 
throughout the stud i ed wa ters from Herschel  I s l and  to S h i ngl e Po i nt ( F i g u re 
1 9 ) .  Arcti c c i sco a l ong the Y u kon coa s t  a re thought  to be l a rgel y of  Mac kenz i e  
R i ver ori g i n  s i nce pop u l at i ons  have not been reco rded from ot her r i vers i n  
the  s tudy a rea . An Arcti c c i sco tagged at Herschel I s l and  i n  the  s ummer o f  
1 974 wa s recaptu red at  S h i ng l e Po i nt i n  t h e  fal l of 1 975 . Another tagged a t  
Sto kes  Po i n t o n  J u l y  27 , 1 974  was recovered November 5 ,  1 974  a t  the mouth  o f  
the Peel R i ver a n d  yet another tagged at  K i n g  Po i n t o n  J u l y  30 , 1 975 wa s re­
ca ptu red i n  the Peel  R i ver i n  September 1 975 . Thus , an  eastwa rd movement  
duri ng l a te s ummer and  earl y fal l i nto t he  Mackenz i e R i ver i s  s ugges ted . 
Gri ffi ths  et a 1  ( 1 975 ) observed an eas tward movemen t of  Arcti c c i sco i n  t he 
vi ci n i ty o�Nuna1 uk  Lagoon i n  l a te Aug u s t  o f  1 974 . 

The s pawn i ng ha b i t s  o f  th i s  spec i es are poorl y unders tood . Sexual  
deve l opme nt i n  fema l es approac hes  compl et ion  as  earl y as  mid J u l y .  Upst ream 
spawn i ng mi grat i on s  i n  the  Mackenz i e  R i ver occur  from J u l y  to September i n ­
cl u s i ve ( C ra i g  and Mann 1 974 ; Ste i n  et a 1 . 1 97 3 ) . I n  the Co l v i l l e  R i ver to 
the we s t  Arcti c c i sco unde rta ke their-spawn i ng mi grat i on s  2 months  l a ter 
( G ri ffi th et a1 . 1 975 ) . From October through  December ,  post  s pawn i ng mi gra­
t i on s  to the mai ns tream and del ta overwi nteri ng areas occur  ( Cra i g  and Mann 
1 974 ; Stei n et a 1 . 1 97 3 ) . W hen ma tu r i ty i s  reac hed s pawn i ng i s  thought to 
occ ur  i n  al ternate yea rs ( Gri ff i ths  et a 1 . 1 975) . The  exact t imi n g  of d i s ­
persa l  to coa s ta l areas i s  not known . --I�may correspond wi t h  the brea kup  of 
the Mackenz i e and other coastal  ri vers . H un ter  ( 1 975 )  reported c i sco  at  the 
mo uth  of  the F i rth Ri ver by J une 30 . 

Fry and  juveni l e  Arc t i c c i sco 23 to 1 07 mm i n  l ength  we re a bundant 
at  mos t  coa s tal samp l i ng stati o n s . The majori ty of  these were captu red by 
sei ne a l ong s ha l l ow s horel i nes , i n  bays , l agoon s and  estuar i es . Due to t he 
a bundance of  fry i n  coa s ta l  wa ters and t he i r  appa ren t a bs ence from the spawn ­
i ng streams i n  t h e  Macken z i e  R i ver sys tem ( Cra i g  a n d  Mann 1974 ) , i t  i s  a s s umed 
that the younq des cend the Mackenz i e  Ri ve� soon  after eme rqen ce and d i str i bute 
themsel ves a l ong the COrtst . 

A sampl e of  284 fi s h  caught  by se i ne and g i l l net  from the v i c i n i ty o f  
Stokes Po i nt s howed a mi n i mum a g e  ma turi ty of  5 years wi th a l l f i s h  o l der  
tha n 8 years bei ng mature . F i s h  between 5 and 8 yea rs of  age were mo st fre­
quen t l y  sampl ed ( F i gure  31 ) .  The o l dest  f i s h  exami ned wa s 1 2  yea rs . Gri ffi t h s  
et � . . ( 1 975 ) fou nd fema l es  to be l a rger  than ma l es i n  a l l age c l a s ses . 

Of  1 1 70 Arcti c c i sco exami ned from a l l a reas  56 .5% were mal es , 42 . 7% 
we re fema l e s and 0 . 8% were juven i l es ( Ta bl e 2 0 ) . 
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Res u l ts from the stomach  content ana l ys i s  fo r adu l t Arct i c c i sco a re 
di sp l ayed i n  Tabl e 1 3  and F i g ure 37 . Crustacea wa s t he mos t  frequen t l y  enco un­
te red food group occurri ng  i n  66 . 4% of  the  total n umbe r  o f  s tomachs  conta i n i ng 
food , and compo s i ng the greatest  percent vol ume overa l l ( 62 . 2% ) . Mys i ds were 
the pri mary food i tems a nd ranked f i r st  i n  percent  occu rrence and vol ume i n  
sampl es  from l agoons ( 29 . 1 %  and 2 6 . 7% res pecti ve l y ) and Hersche l  I s l and ( 40 . 0% 
fN and 30 . 5% vN ) :  whereas amp h i pods l ed i n  samp l es from C a l ton to Stokes 
Po i nts ( 48. 6% fN and 29 . 6% vN ) ,  and P h i l l i p s Bay (53 . 3% fN and 54 .5% vN ) .  
Copepods and i sopods were a l so represented i n  the  overa l l  d i et .  The  former 
composed a s ubstanti a l port i on of  the  d i et of Ca l ton to Stokes Po i nt fi s h  ( 28 . 2% )  
al though  t he overa l l percent  vol ume was muc h l ower ( 7 . 1 % ) .  I s opods progre s s ­
i vel y i nc reased i n  pe rcent occurrence and vol ume from Herschel  I s l and to 
P h i l l i p s Bay , but never con st i tuted more than 6% of the  d i et . 

I n s ects  were common l y  fo und i n  s tomach  sampl es o f  fi s h  from l agoon s , 
the l ower Babbage R i ver , and east  of Kay Po i nt . No i n s ects were encountered 
in samp l es from Hersche l  I s l an d .  I n sect fragments  appeared mos t  often i n  
th e l agoon s ampl e s . C h i ronomi d s  were encountered more freq uentl y especi a l l y  
i n  l agoon-caught  fi s h  where they con s t i tuted 1 4 . 2% o f  the d i et by vo l ume .  
F i s h , annel i da ,  pel ecypoda , and a rachn i da food groups  composed l es s  than  
1 0% of the overal l d i et . 

, 

Of the  999 adul t Arct i c  c i sco s tomachs  exami ned , 7 22 or  7 2 . 3% were 
empty . T h i s fi gure i s  greater  than  that reported by Gr i ffi ths  et a l . ( 1 975 ) 
for other western Arc t i c coastal  stud i e s . O n ly  fi s h  from the Macken zi e  R i ver , 
where t hey were undergo i ng an ups tream spawn i ng mi gra t i o� , had a h i g h er pro­
port i on ( 94 . 4% )  o f  empty s tomac h s  ( Hatf i e l d et  a l . 1 97 2 ) . Gr i ffi ths  et a l . 
( 1 975 ) s uggests  that speci fi c feed i ng  t i mes  and--l ocati ons , rapi d d i gest i on 
rates and s ampl i ng error may contri bute to h i gh  freq uenc i es of  empty stomachs . 
Perhaps  a s i mi l a r expl anat i on ( dec l i ne i n  feed i ng act i v i ty pri o r  to mi gra­
ti on ) as  g i ven previ o u s l y  fo r l east  c i sco i s  app l i cab l e to  Arc t i c c i s co . As  
wi t h  l east  c i s co , feed i ng act i vi ty wa s m i n i ma l  east  of Kay Poi nt . Lagoons 
and t he coastal  waters l yi ng between Ca l ton Po i nt  and S tokes  Po i nt seem to 

" be the mo st  i mportant feedi ng areas for the adu l t members of  Arc t i c  and l east  
c i sco . 

W i th  the  except i on of empty s tomach  frequenc i es ,  our  resu l ts  agree 
wi th  f i nd i ng s  of Cra i g and Mann ( 1 974 ) and Gr i ffi ths  et  a l . ( 1 9 75 )  who exten­
s i ve ly  s tudi ed  the  feedi ng hab i ts of  Arc t i c  c i s co i n  NUnaluk Lagoon to t he  
west  of our  study area ( F i g ure 1) . T h e  representa t i on of the major food 
groups i s  a l most  i dent i ca l  a l though  l ead i ng food i tems occas i on a l l y  vari ed , 
proba b ly  refl ect i ng d i fferences i n  the  rel a t i ve abundance of food o rgan i sms 
from one  area to the next . 

F i g ure 45 s hows a p redomi nance of  crustaceans  i n  the d i et  of Arct i c 
c i sco fry . Copepods appeared to be the preferred food i tem whereas , c h i rono­
mi ds , oth er d i ptera , amp h i pods , mys i ds , fourhorn s cul pi n ,  and p l ant mater i a l  
appeared to be i nc i dental t o  the  d i et .  

5. 6 . 3  Arct i c  char 

Three d i s t i nct popu l at i on s  of  Arct i c char  have been freq uent ly  e n ­
countered wi thi n t h e  Beaufort Sea dra i n age . T h e s e  i nc l ude a n  anadromou s 
popu l at i on wh i ch m i g rates between  sa l t - brac ki s h  and fres hwater , a non -ana -
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dromous popul a t i on of res i dua l  ma l es wh i c h i n hab i ts  fres hwater , and  a non­
anadromous  fre s hwater se l f- perpetuati ng popu l a t i on ( Ba i n  1 974 ; G l ova and Mc­
Cart  1 974 ; Cra i g and McCart  1 97 5 ;  Ste i n et a l.  1 97 3 ; Scott and Cro s sman 
1 973 ; McPha i l and L i ndsey 1 97 0 ) . General lY the non-anadromo us  d i ffer from 
anadromou s  fi s h  i n  that  {h ey are comparati ve ly  dwarfed , and i n  the case of 
res i dual ma l es , reta i n  parr marks and typ i ca l  spawn i ng col orat i on throughout  
the i r  l i fe span  UkCart et  a l . 1 972 ; Ba i n 1 974 ; Cra i g and McCa rt 1 975 ) .  Be­
cause  our study area  i s- resfri  cted to  Y u kon coastal  wa ters , t he  fol l owi n g  
i n fo rmati on re l a tes onl y t h e  anadromous  form of  Arct i c char . 

Ups tream m i g rat i ons  from coastal  waters occ ur from m i d - s ummer to 
earl y fa l l .  Spawn i ng ta kes p l ace from Aug ust  to November wi t h  pea k spawni ng 
acti vi ty i n  September and October on gravel  s ubs trates where cont i n uous  fl ows 
of fres hwater exi st  throughout  the wi nter months  ( Cra i g and McCart 1 975 ) . 
There are no reported i nc i dences of char  overwi nter i ng  at  sea. 

Seawa rd mi grat i on s  from the s pawn i ng and overwi nter i ng  areas of  smo l t 
and anadromous adu l ts u sua l l y  occur  s i mul taneou s l y  from May to J une , about  
the  t ime of r i ver brea kup ( Ba i n  1 974 ; Ste i n et  a l.  1 973 ; G l ova and McCart  1 974 ) .  
�kCart et al . (1 9 7 2 )  specul ate that i mmaturefema l es have a greater tendency 
to underta ke a seaward mi grati on than do ma l es . Th i s  may account fo r t h e  
h i gher  percentage of fema l e s i n  anad romous  popu l at i ons . Tabl e 20  s hows fema l e 
Arcti c c ha r  outnumbered ma l e s i n  coasta l  waters by 2 : 1 i n  1 974 . 

The d i str i but ion  of Arc t i c  char  wi th i n  the s tudy area i s  ma i n l y  
restri cted to the  west o f  Kay Po i nt ( F i g u re 20 ) .  Reports  o f  a n  annua l  m i gra ­
ti on of c ha r  mov i ng east  a l ong the  coast  i n  mi d Aug u s t  i n  the  v i c i n i ty of  
S h i ng l e Po i nt  (D . Gordon 1 973 , pers . comm . ) were not confi rmed by our  s tudy . 

Pop ul at i on est i mates for the  vari ous  r i vers wh i c h may contri bute 
Arc t i c  c har to  the coa s ta l  wa ters of t he  Bea ufort Sea wi th i n  the  s tudy a rea 
are s umma ri zed by Stei genberger et �. (1 97 5 )2. 

F i rth Ri ver 

Babbage Ri ver 

F i s h  Creek 

Othe r r i vers 

1 ess  than  

greater than 

l es s  t han 

32 , 000  - 40 , 000 

5 , 000 

1 , 000  

5 , 000 

S i nce c har at sea are known to cover great d i s tances ( Gri ff i th s  et a l . 
1 97 5 )  the  popul at i ons  a l ong the  Y u kon coast  are l i kel y a mi xture of  stoc kS- -­

from vari ous  r i vers . However , the degree of mi x i ng of the  contr i but i ng stoc k s  
i s  n o t  known . 

Cra i g and McCart (1 97 5 )  s u ggest  the age at f i rst  seaward mi grat i on i s  
between 3 to 5 years . Th i s  i s  s u pported by our  fi nd i ngs  i n  1 974 when t he  
yo ungest c har  captured i n  coastal  wa ters wa s age 3 years . Age  5 ,  6, and 7 
year char  were the  most  a bundant and the  ol dest  recorded wa s 1 1  years ( F i gure 
32 ) .  Smo l ts may mi grate between fre s h  and sa l t water for s everal years before  
reach i ng maturi ty .  The  age  at matur i ty g i ven by G l ova and McCart ( 1 974 ) and  
Ba i n  ( 1 974 ) range from 4 to  6 yea rs . A l l f i s h  9 yea rs and o l der were mature 
i n  our  s amp l es ( F i g ure 32 ) .  
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The  feedi ng hab i ts  of  Arcti c char  are  p resented i n  Tabl e 1 4  and F i gure 
38 . The d i et of  c har  compr i sed c h i efl y f i sh ( 7 0 . 9% )  by vol ume ) and 
cru s taceans ( 2 3 . 2% ) . However , h ab i tat appears to affect the  feed i ng of t h i s 
speci e s . In l agoons feedi ng was l i g h t  wi t h  74 . 1 %  of  the s tomachs  exami ned 
bei ng empty . By vo l ume , f i s h  ( 3 1 . 6% ) , crustaceans ( 28 . 8% ) , i n sects ( 1 7 . 1 % )  
and mi s ce l l aneous debri s ( 2 1 . 6% )  were represented i n  s i gn i f i cant  q uant i t i es . 
Percent occurrence for these  groups  are comparab l e to those  reported from 
Nuna l u k  Lagoon by Gri ff i ths  et a l . ( 1 975 ) . In P h i l l i ps Bay the  general  t rend 
was s i m i l ar wi t h  an  i ncrea s e-'n�he use of crustaceans . In coastal  areas and 
at Hers chel  Is l and feed i ng was more exten s i ve wi t h  62 . 8% and 58 . 8% of stoma chs  
conta i n i ng foo d .  Between S tokes  Po i nt  and Ca l ton Po i nt  crus taceans  ( 49 . 3% vN ) 
and  fi s h  ( 45 . 6% )  were  the  maj or  food i tems . Here mys i ds were the mo st  fre ­
quent ly  eaten crustaceans ,  be i ng found i n  1 0  o f  27  s tomach s  wh i ch conta i ned 
food and co ntr i buti ng  22 . 1 % o f  t he  total  d i et .  At Hers che l  I s l and char  were 
more se l ecti ve i n  feed i ng ,  ut i l i z i ng fi s h  as the maj or  food s ource . Cod 
were the mo st  freq uent ly  eaten spec i es  compr i s i ng 51 . 3% of the total  d i et . 
Th i s  i ncrea sed ut i l i zat i on of  f i s h  a s  a food i tem i n  coasta l  a reas  was a l s o  
recorded by Gri ffi ths  et �. ( 1 975 ) . 

5 . 6 . 4  Fourho rn s c u l p i n  

Fourhorn s cu l p i n  h ave a c i rcumpo l ar d i str i but i on , i n hab i t i ng  co l d  
brac k i s h  coa s ta l  wa ters and  l ower s tretches  of  r i vers . T hey rare l y  occur  i n  
depths bel ow 1 5  to 20 m ( Gr i ffi t h s  et a l . 1 975 ) . Adu l ts and j uven i l es ( 1 29 
to 304 mm l ength ) were common l y  caug h�by-g i l l net , whereas s e i nes  caught  a l l 
s i ze groups . Fry meas ur i ng 1 2  to 20 mm wi th  remnant yo l k sacs  were extremel y  
abundant i n  the  s ha l l ow eastern e n d  o f  S to ke s  Lagoon i n  J u l y  d u ri ng  both s ummer  
programs . From t he i r  sma l l s i ze and h i gh dens i ty we a s s ume spawn i ng occurs  
there duri ng l a te wi nter or  ear l y  s pr i ng . Fry were a l so a bundant i n  P h i l l i ps 
Bay , S h i ng l e Po i nt and Trent Bay ( F i g u re 2 1 ) .  

From a sampl e of 93  fou rhorn s cu l p i n ,  the  earl i es t  age of  maturi ty was 
4 years , wi th  a l l f i s h  o l der than  7 years bei ng mature . The  o l dest  recorded 
spec i men was 1 2  years  ( F i g ure 3 3 ) . In a samp l e o f  53 fi s h  67 . 9% were femal e s 
and 32 . 1 %  were ma l es 

Fourhorn scu l p i n  were caught  i n  smal l n umbers 2 km o ffs hore of S h i ngl e 
Po i nt i n  l ate wi nter  dur i ng the 1 975 wi nter s u rvey and  have been previ o u s l y  re­
corded from t h i s v i c i n i ty ( Jones and Ken de l  MS 1 97 3; Stei genberger et  a l . 1 975 )� 
A s i ng l e spec i men ( 48 mm l ength)  was captured  by bottom t rawl a boutO.5km off­
shore of Stokes Po i n t dur i ng  May 1 975 . 

The  seasonal  movements of  th i s  spec i es a re l i tt l e known . To the west 
of our study area , Gr i ffi t h s  et a l . ( 1 975 ) recorded an  i nfl ux  of l a rge four­
horn s c ul p i n i n to Nuna l u k  Lagoon-Wi th t he  approach  of freeze -up . They specu­
l ate that  overwi nter i ng occurs  there i n  the  presence of  a ground wa ter spr i ng . 

Fourhorn scu l p i n a re an i mportant forage f i s h  for mew g u l l s ,  wh i te ­
f i s h ,  burbot , Arcti c s c ul p i n ,  e l l pou t and Arcti c c h a r  ( G r i ffi t h s  e t  a l . 1 975 ) . 
In add i t i on fou rhorn s cu l p i n  were found i n  t he  s tomach s  of  i nconnU-duri n g  our  
stud i es . 

As s ummar i zed i n  Tab l e 1 5  and F i gure 39 , adu l t fourhorn s c u l p i n  are  
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bottom feeders wh i ch rel y heavi l y  upon  i sopods as  t he i r pr i mary source of  food . 
Mys i d s and  f i s h  eggs are of  mi nor  s i gn i fi cance i n  the i r di et . The fourhorn 
s cu l p i n caught i n  our study a rea appear to be more se l ect i ve i n  the i r feedi ng 
hab i ts than those  encoun tered by Gr i ff i t h s  et a l . ( 1 975 ) .  In  sampl e s  taken from 
Nuna l uk  Lagoon , a tota l of 1 7  food i tems , i n c l ud i ng  a var i ety of i n sects , 
crus taceans , sma l l fi s h  and pol ychaetes was recorded , a l though  i sopods ( 40 . 4% )  
and amp h i pods ( 2 7 . 2% )  fo rmed the bu l k o f  the  d i et . 

The  overa l l percent frequency o f  occurrence o f  empty s tomachs  wa s 
39 .5% . However th i s  f i g u re wa s not  con s i stent i n  a l l a rea s . Empty stoma chs 
were commo n i n  sampl es  from l agoons ( 83 . 3% )  and  the  coa sta l  reg i on from Kay 
Po i nt to S h i ng l e Po i nt ( 1 00% ) . Extens i ve feed i n g act i v i ty wa s appa rent i n  
P h i l l i p s Bay and  i n  the  v i c i n i t i es of  Hers chel  I s l and  and  S h i ng l e Po i n t where 
concentra t i ons  of i sopods were g reatest  ( Tab l e 4 ). 

Stomach  content a na l ys i s of  4 mature spec i mens  captured  i n  Apr i l 1 974 
off S h i ng l e Po i n t s howed i sopods to be the on l y  food i tems eaten . F i g u re 46 
shows greater d i vers i ty i n  th e feedi ng hab i ts of fou rhorn scu l p i n  fry than  
i n  adu l ts . The maj o r  food i tems eaten by fry were amph i pods , (55% by vo l ume ) 
and i sopods ( 1 7 . 7% ) . The presence o f  copepods i n  the d i et s uggests  that fry 
are pel ag i c a s  we l l  as  bottom feeders . Fry ( 1 2  to 20 mm l ength ) ca ught i n  mi d 
J u l y  1 975 had not yet commenced feed i ng .  

5 . 6 . 5 .  Boreal smel t 

Both anadromous  and  l and l ocked popu l a t i on s  o f  boreal smel t have been 
recorded ( McPha i l  and L i ndsey 1 970 ;  Scott and Cros sman 1 973 ) . Fo r our pur­
poses  on ly  the anadromous  fo rms are con s i dere d .  

The di s tr i but i on of  t h i s spec i es  i s  var i a b l e .  I n  the s umme r o f  1 974 
they were re co rded o n l y  i n  the  area of P h i l l i p s Bay and east  to S h i ng l e Poi nt . 
Howeve r du r i n g  the 1 975 s umme r program borea l smel t were captured as  far wes t  
as  Herschel  I s l and ( F i g u re 22 ) .  Fry and j uven i l es ( 1 9 to 1 1 8  mm l ength ) were 
abundant a l ong the g ravel  beaches of s hel tered waters s u c h  a s  Sto kes  Lagoon , 
N i ako l i k  Po i nt  and  E s cape Reef . 

Spawn i ng mi g ra t i ons  i n to s treams occur  i n  l ate spr i ng and  ear ly  s ummer 
( McPha i l  and L i ndsey 1 970 ; Scott  and  Cros sman 1 97 3 ) . Spent bo rea l  smel t wi th  
reta i ned eggs we re caught i n  P h i l l i p s Bay i n  ear ly  J u l y  dur i ng 1 974 . Newl y 
eme rged fry ( 1 9  to 28 mm l ength ) were caught  i n  Sto kes  Lagoon a s  ear ly  a s  
J u l y  1 8 , 1 975 . Streams used fo r s pawn i ng are l i tt l e known . Howeve r ,  f ry 
( 2 9  to 44 mm l ength ) were caught  i n  the l ower reaches of  the Runn i n g R i ver , 
s uggesti ng spawn i ng may occur  there . Spawn i ng m i g ra t i o n s  i n to the Mac ken z i e  
R i ver occur  pr i o r  t o  spr i ng breakup  ( Pe rcy e t  � .  1 97 4 ) . On l y  ma ture f i s h  
age 6 years  or  o l der  a ppear to pa rt i c i pate i n  the spawn i ng mi g ra t i ons  ( S te i n  
et �. 1 973 ) . Age at ma t ur i ty i n  our area i s  not known , s i nce s ca l es p roved 
unre l i a b l e  fo r ag i ng . A sma l l samp l e ( n= 1 4 )  aged by otol i th s  showed a l l f i s h  
7 ye ars or  greater to be  mature . Of a samp l e  o f  1 1 0  i n d i v i dua l s caught  by 
g i l l net , 56 . 4% were fema l es ,  42 . 7% were ma l es and  0 . 9% were j uven i l es ( Tab l e 
20 ) . 

Fry are thought  to move o ut  of the spawn i n g area and  drop down to sea 
soon after hatch i ng .  Th i s  i s  s u bs tant i a ted i n  coasta l  waters by the a bundan ce  
of  fry that  s t i l l  s howed remnant  yo l k  sacs . 
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Adu l t borea l  sme l t tend to  be se l ect i ve feeder s  both i n  terms of food 
orga n i sms and a reas ( Tab l e 1 6  and F i gure 40 ) . Amph i pods , mys i ds and i sopods 
were the maj o r  food i tems compr i s i ng 92 . 4% of  the average d i et . Acti ve feed i ng 
appeared to be restri cted to P h i l l i ps Bay where the  i nc i dence of  empty stomachs 
wa s l ow ( 27 . 3% )  compa red to Trent  Bay ( 98 . 8% )  and the  coasta l  reg i on 
between Kay Po i nt and S h i ng l e Po i nt ( 1 00% ) . 

The feed i ng  h ab i ts  of  boreal  sme l t fry a re s umma r i zed i n  F i g u re 47 . 
Aga i n  the  p reference for crus ta cean s i s  apparent , parti c u l ar ly  for mys i ds , 
wh i c h  a ppeared i n  a l l s tomachs  wi t h  food . A l a rge  propo rt i on o f  t he empty 
s tomachs  o r i g i nated from fi s h  co l l ected at  Sta t i o n  2 ( Fi g u re 1 )  where no food 
i tems were found i n  t he  s ampl e of  e i g ht fry . I n comp l ete absorp t i on o f  yo l k  
sacs  wa s d i s covered i n  a samp l e of  2 1  i nd i v i dua l s rang i ng i n  l ength  from 2 1  
to 28 mm i nd i ca t i ng that  feed i ng had  not yet commenced . 

5 . 6 . 6  H umpback  wh i tefi s h  

The h umpba c k  whi tefi s h  i s  a freshwater , fal l - spawn i nq s pec i e s  known 
to e nter brac k i s h  waters  ( McPha i l and  L i ndsey 1 970; Gri ffi t h s  et a l . 1 97 5 ) . 
I n  1 974  h ump back wh i tefi s h  ( 1 97 to 41 9 mm l en gt h ) composed 1 . 6% o�th e  total  
catch excl ud i ng fry ( F i g u re 1 7 ) .  The i r d i stri b ut i on extended from Trent B ay 
west  to Ro l and Bay . The heav i est  concentrat i ons  of t h i s spec i es were i n  areas 
of  fre shwater  i nfl uence s uc h  a s  P h i l l i ps Bay , Trent Bay , and  i n  l ower reaches  
o f  mos t  r i vers . 

I n  1 974, fry of t h i s spec i es ( 40 to 80 mm l ength ) were restri cted to 
the Tren t Bay and S h i ng l e Po i nt a rea s . However ,  i n  1 97 5  fry were captured 
i n  sma l l n umbers as far west  as S tokes  La goon ( F i g ure 2 3 ) . 

Age at maturi ty i s  7 to 9 years . The o l dest  age .  ba sed on sca l e 
i n terpretati on, wa s 1 3  year s  ( F i g u re 34 ) .  Percy e t  a l . ( 1 974 ) reported 1 8  year 
o l d fi s h  from t he outer del ta of t he Macken z i e R i ve� Spawn i ng areas wi t h i n  
the study area are not known . I t  i s  l i ke l y  that the f i s h  a re of  Mac kenzi e  

< Ri ver ori g i n  a nd return there to overwi nter and spawn . I n  a s ampl e o f  47 fi s h , 
ma l es outnumbered fema l es by 1 . 9 : 1 . 0  ( Ta bl e 20 ) .  

The maj o r  food g roup  u ti l i zed by adu l t h ump back  wh i tefi s h  was i nsects , 
wi th  c h i ronomi ds  ran k i ng f i rst i n  freq uency of  occur rence ( 54 . 5% of a l l 
s tomach s  wi th  food ) and const i tut i n g  the  l arge s t  vol ume i n  the average s tomach 
( 50 . 6% )  ( Fi g u re 41 a nd Tabl e 1 7 ) . Other food i tems i nc l uded o rgan i c and i n­
o rgan i c  debri s ,  amph i pods , i so pod s , p l ecopteran s a nd n i ne s p i ne  s t i c k l ebac k s . 

When we compare o u r  res u l ts  wi th  those  of  Hatfi e l d et a l . ( 1 972 1 
coa stal  h ump ba c k  wh i tefi s h  appear to be more se l e ct i ve t han�hose  s ampl ed i n  
the Mackenz i e  R i ver . Th i s  i s  p ro babl y d ue to the  reduced ava i l ab i l i ty of  
s urface dri ft  organ i sms i n  coasta l  reg i on s . The l ow i nc i dence of  empty 
s tomach s  i n  f i s h  i n  l agoons a nd estuari es s uc h  a s  P h i l l i ps Bay i nd i cate that  these  
areas  a re the  i mportant feed i ng g ro unds for  coasta l  h umpbac k  wh i tef i s h .  

Due to the d i ffi c u l ty i n  s eparati ng humpback  wh i tef i s h  fry from t ho se 
of  broad wh i tefi s h  the  res u l ts  and d i scu s s i on s  o f  the i r feed i ng  ha b i t s  are 
combi n ed . These data are  presented i n  F i g u re 48 . Cru sta ceans  a ccounted for 
87 . 9% of the average d i et wi t h  copepods ( 52 . 6% ) , mys i d s ( 23 . 1 % ) , and amp h i ­
pods ( 9 . 9% )  bei ng  t he maj or  i tems cons umed . I nsects  ( 8 . 7% by vol ume ) a nd 
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organ i c debr i s ( 0 . 9% )  appea red to  be of  muc h l es s er i mportanc e .  Feedi nQ 
occurred throughout  the s tudy area wi th  the except i on of  Stat i on l OB .  Here . 
no food i tems were fo und i n  a samp l e  of  4 fi s h .  

5 . 6. 7. Broad wh i tefi s h  

Broad wh i tefi s h  a r e  d i str i buted througho ut t h e  fre s h  a n d  brack i s h  
wa ters o f  Arcti c dra i nages  i n  western North Amer i ca (Scott and Cros sman 1 973 ) . 
Ups tream mi g ra t i ons  i n  the Ma ckenz i e  Ri ver pea k dur i ng September and  Octo ber , 
wi th  s pawn i ng occurri ng  i n  the bac kwaters of  s treams and r i vers ( Ste i n  e t  al . 
1 97 3 ). R i pe and s pent fi s h  a re mo st  a bundant i n  Octo ber a fter freeze-up  -­

and therefore i n di cate Octo be r a s  be i ng the pr i nc i pa l  spawn i n g  month  (Stei r 
et a l .  1 97 3 ). Downs tream post-spawn i ng m i grati on s  to the  overwi nteri n g  areas 
TQpen secti on s  of ma i n  s treams and  del tas ) fo l l ow i n  the  l ate fa l l  and ear ly  
wi nter (Scott and Cros sman 1 97 3 ; Ste i n � �. 1 97 3 ) . 

In t h i s s tudy broad whi tefi s h  contri buted 0 . 2% to the tota l catch 
i n  1 974 and 1 . 0% i n  1 975. The i r d i str i but i on  wa s wi despread i n  waters between 
Sh i ng l e  Po i n t to Hersche l  Is l and ( F i g ure 23 ) .  

A sma l l sampl e o f  1 1  broad wh i tefi s h  ranged from 1 20 to 357 mm i n  
l ength . No fry po s i t i ve l y  i dent i f i e d  a s  broad wh i tefi s h  were captured , a l though  
wh i tefi s h  fry were a bundant i n  Stokes Lagoon , P h i l l i p s Bay , and  S h i ngl e Po i nt 
areas. Due to the d i ffi cu l ty i n  d i s t i ngu i s h i ng between the  fry of  broad 
whi tefi s h  and h ump back wh i tef i s h  it  i s  pos s i bl e  that t he i r  presence has  been 
overl oo ked. 

Broad wh i tefi s h  a re known to occur  i n  some o f  the tundra l a kes a d ­
J O l nlng o ur  st udy area (Ste i n genberger et a l .  1 975 )� however , i t  i s  not known 
i f  these l a kes contri bute to the  popu l a t i onS-i n coastal  waters. 

Data regardi ng the feed i ng  hab i ts of  th i s speci es  i s  spar s e. In a 
sampl e of 3 fi s h ,  c h i ronomi ds  were the on l y  food i tem recorded . H a tfi e l d 
et a l .  ( 1 972 )2 found that the  d i et o f  Mackenz i e  R i ver broad wh i tefi s h  con ­
STsted o f  i n sects and pel ecypods. 

5 . 6. B  Inconnu  

Inconnu  a re often anadromo us  i n  coa s ta l  reg i ons  ( McPha i l  and L i nd sey 
1 970 ) .  In the Macken z i e R i ver , pro l onged upstream mi g rat i ons  occur  from J u l y  
to September and d i s t i nct  o ut-m i grat i ons  fo l l ow s pawn i ng i n  October s hort l y 
after freeze-up (Stei n et �. 1 97 3 ) . 

L i tt l e i s  known a bo ut the s pawni ng hab i ts of i nconnu a l ong the Y u kon 
coa st. The young pres uma b l y  emerge i n  the  spr i n g  and may be carr i ed by h i gh 
wa ter to the l ower reaches  o f  r i vers or  i nto bra c k i s h  water ( Stei n et a l .  1 973 ). 
Howeve� on ly  1 j uven i l e ( 1 60 mm i n  l ength ) and  5 i mma ture i nconnu  ( maturl ty 
c l a s s  2 ) , rang i ng i n  l ength  from 340 to 596 mm were caught  t h roughout  the  
enti re study .  

Inconnu ranqed i n  l enqth  from 1 60 to B1 2 mm ( n=3 1 ) and were 3 to 1 4  
years  of age . Al l fi s h  o l aer  than s i x years were mature ( F i g u re 35 ) .  How­
ever , o n l y  3 from a sampl e of 46 exami n ed appeared to be approach i ng spawn i ng 
condi ti on . Th i s  may i nd i cate that the popul at i on  i n  coastal  waters  i s  composed  
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l arge l y  of  non - s pawn i ng adu l ts .  The p resence of  o l der  non-ri pe f i s h  s uggests  
that i nd i v i dua l s do not  s pawn annua l l y .  

I nconnu were most n umerous  to the east  i n  the v i c i n i ty o f  S h i ng l e Poi n t . 
West to S to kes Po i nt i nconnu were caught  i n  sma l l n umbers ( F i g u re 24 ) .  T h i s 
spec i es has  been reported as  fa r wes t  a s  Herschel  I s l and ( McAl l i s ter  1 962 ) and 
N una l u k  Lagoon ( Gri ffi ths  e t �. 1 97 5 ) .  

I ncon n u  may overwi n ter i n  the  area of  Macken z i e Bay ; f i ve were caught  
offs hore of  S h i ng l e Po i n t  i n  March  of  1 97 3  ( Jones and  Kendel  MS 1 973 ) .  

I nconnu  are  a l so known to i nhab i t s evera l of the tundra l a kes adj o i n ­
i ng o u r  s tudy a rea , however  the ro l e  o f  these  f i s h  i n  rel a t i on t o  coasta l  pop­
u l at i ons  has not  been estab l i s hed . 

Resu l ts from s tomac h  ana l ys i s  o f  i nconnu . appear i n  Tabl e 1 8  and F i g ­
ure 42 . I ncon n u  were one of  the mo st  se l ect i ve feeders , feedi ng  a l mos t  ent i re­
ly upon fi s h  ( 99 . 9% )  and  to a much l es s e r  degree on i sopods ( 0 . 1 % ) . Least 
and Arcti c c i s co together formed 56 . 8% o f  the d i et . The s i ze of  c i sco  preyed 
upon ranged i n  l ength  from 30 to 375  mm . N i nes p i ne s t i c k l ebac k , boreal smel t 
and fo urhorn scu l p i n were a l so  eaten by i nconnu . Dur i n g  the 1 97 5  s ummer 
s u rvey mys i ds and  adul t Arcti c l amprey were recorded i n  s tomach s . A l t ( 1 96 5 )  
and Hatfi e l d et  a l . ( 1 97 2 )  have a l so  demons trated the dom i nance of  fi s h  i n  
the d i et of i nconn u , a l though  a vari ety of i ns ec ts was found  to occur  i n  s to ­
mac h s  of  i nconn u  i n hab i t i ng fres hwater . 

I n  th i s study , a rel a t i ve l y  h i g h percentage ( 59 . 5% )  o f  a l l i nconn u  
s tomachs  were empty . Th i s  fi g ure corresponds wi th  t h e  va l ue g i ven by Hatfi el d 
et al . ( 1 972 )2 for Mackenz i e R i ver s pec i mens  ( 55% ) but  i s  s i g n i f i cant l y g reater 
than those repo rted by Al t ( 1 965 , 1 969 ) of  23% and 28 . 6% res pecti vel y .  I t  i s  
not cl ear why the freq uency of empty s tomach s  wa s h i g h  i n  our  s t udy . .  The catch 
per un i t  effort (Tabl e 1 1) a nd  re l at i ve a bundance data ( F i g u re 1 7 ) s how s ub -

. s tanti a l  popu l at i ons  of  forage spec i es i n  a l l a reas i n hab i ted by i nconn u . I t  
i s  un l i ke ly  that compl ete d i ges t i on cou l d have o ccurred after capture s i n c e  a l l 
but two of the i ncon n u  sampl ed were removed from the  g i l l  nets w i th i n  hou r s  of  
setti ng . 

5 . 6 . 9  Arct i c fl ounder 

A to tal  of  2 5  Arc ti c fl ounder  was captured by s e i ne  and  g i l l net wi thi n 
the s tudy area dur i ng 1 974 . The l ength  range of  a s u b- sampl e ( n=2 1 ) was 1 05 
to 300 mm . Dur i ng the 1 97 5  s ummer s urvey an  add i t i ona l  1 4  i nd i v i dua l s were 
captu red , 2 of  wh i c h were j uven i l es .  However ,  no  data o ther  than occurrence 
was recorded . 

Th i s  s pec i es was recorded from most coa s ta l  s ta t i o n s  i nc l ud i ng  l agoons 
and estuari es  ( F i gure 2 5 ) . To the eas t , Percy e t  a l. ( 1 974 ) found  A rct i c 
fl ounder of  the same s i ze range to be between 5-an�1 2 years o l d .  Gr i ffi t h s  
et a l . ( 1 97 5 )  reports fi s h  from the  Nuna l u k  area a ged 4 t o  1 9  years wi th the 
maj ori ty i n  the 6 and 7 year cl a s s i f i ca t i o n  ( 1 41 to  220  mm l eng ths ) .  Sexual  
matur i ty was reached by a ge 5 .  

Spawn i ng areas a nd t i mes  of m i grat i on s  are  not  known . 
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5 . 6 . 1 0  Starry f l o under 

F i ve starry f l o under rang i ng i n  l ength  from 3 3  to 220  mm were ta ken by 
g i l l net and se i ne dur i ng  1 974 , a l l but  one bei ng mat u re ma l e s .  I n  1 97 5  a n  
add i t i o na l  9 were captured . One fry and 1 j uveni l e  we re encounte red at th i s 
time . I n  both years t he i r d i str i but i on was l i mi ted to Stokes  Po i nt Lagoon and 
P h i l l i p s Bay ( F i gure 25 ) .  O ff the coast o f  Br i t i s h  Col umb i a , starry fl o under 
are mo s t  common l y  fo und  i n  s ha l l ow wa te rs on sandy bottoms and spawn i ng occurs 
i n  l ate wi nter and ear ly  s pr i ng over the s ame s ubstrate ( Hart 1 97 3 ) . 

The movements of th i s  spec i es a re not known . 

Beca use of the sma l l samp l e  s i ze ( n= 1 3 )  of  Arct i c  and starry fl ounder 
stomachs , the res u l ts and d i s c u s s i ons  on  the i r feed i ng h ab i ts  are  combi ned . 
Th i s does not neces sar i l y  mean that  thei r d i ets  are s i mi l ar .  The data s ummar ­
i zed i n  Ta b l e 1 9  a n d  F i g u re 43 strong l y  refl ects t h e  demersal  hab i t s  common to 
both spec i es . Crus taceans accounted fo r 68 . 2% · of the average d i et w i t h  amph i ­
pods ( 2 9 . 7% by vol ume ) and i sopods ( 32 . 1 % ) bei ng  t he promi nent members o f  thi s 
food g roup . A s ubstanti a l  port i on ( 1 8 . 0% )  of  the d i et cons i s ted of  organ i c  
debr i s l i ke l y  i ngested i nc i denta l l y  wh i l e  the fi s h  were feed i ng o n  pel ecypoda 
and other bent h i c  organ i sms . I n  Pac i fi c  coastal  reg i on s  starry fl o under are 
known to feed on a vari ety of s he l l f i s h , wo rms and sma l l fi s hes  ( Ha rt 1 973 ) . 

5 . 6 . 1 1  Pac i f i c herri ng 

A total o f  1 2  Pac i fi c herri ng wa s captured duri ng  the s ummer stud i es 
at the fo l l owi ng l o cati ons : P a u l i ne Cove ( n= l ) ,  Sto kes Lagoon ( n=5 ) , P h i l l i p s  
Bay ( n=5 ) ; and K i n q  Po i n t  ( n= l ) .  Dur i ng t he  1 97 5  May s urvey one. wa s captured 
off Sabi ne Po i nt ( F i qure 26 ) .  Al l we re mature fi s h  of  u n i form s i ze rang i n g 
from 225  to 232  mm i n  total  l engt h .  

The occ urrence o f  Pac i fi c herri ng i n creases east  of  the Tuktoya ktuk  
Pen i n s u l a but  thei r d i str i bu t i on i s  pa tchy ( Hunter 1 975 ) . Gal bra i t h  and  
Fraser ( 1 974 ) fo und herr i ng  to  be  the  o n l y  mar i ne spe c i e s  taken  i n  appre c i ­
ab l e numbers i n  the coa sta l  wa ters of the southea stern Bea ufort Sea . 

Based on the exami nati on of 34 ma ture fema l e herri ng from Tu ktoyaktuk , 
Ri s ke ( 1 960 ) a s s umed that spawn i ng occurred i n  l ate J une to J u l y  at  wh i ch t i me 
i n shore mi grat i o ns occ urred . 

The he rri ng i s  cons i dered to be pr i ma r i l y  a pl a n kton feeder , however , 
t he  stomachs  of 4 herri ng caught  i n  th i s study conta i ned on ly  mys i d s .  

C l emens  and  Wi l by ( 1 967 ) empha s i ze the ro l e  o f  herri n g  a s  a prey 
spec i e s  be i ng ut i l i zed i n  vari ou s  stages of i ts devel opment  by crus tacean s ,  
j e l l y  fi s h ,  f i s h , b i rds and mar i ne mamma l s .  

5 . 6 . 1 2  Cape l i n  

On ly  4 capel i n  were captu red wi t h i n the study a rea . Three mature mal e s  
were netted on Aug ust  8 ,  1 97 5  at Stokes Lagoon a n d  a grav i d  fema l e was ca ugh t 
on Aug ust  7 ,  1 975  between Ro l and  Bay and Whal e Cove ( F i g u re 2 6 ) .  Length 
range was 1 1 7  to 1 39 mm . Oto l i th age of the fema l e wa s 5 years . 
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Capel i n  were recorded s pawn i ng on  the grave l  beaches  a t  Pau l i ne Cove 
and  S i mpson Po i n t from J u l y  24 to 30 , 1 960  at wh i ch t i me they were so  a bu ndant 
tha t 1 , 500 to 1 , 600 pounds were se i ned wi th 8 ha u l s o f  a 60  foot se i ne 
( McAl l i ster 1 962 ) .  

Of the 4 s tomachs  exami ned , 2 conta i ned mys i d s and 2 were empty . 

5 . 6 . 1 3  Arct i c l amprey 

On ly  3 adu l t l amprey ( 1 25 to l 77 mm l ength ) a ttached to the bodi e s  of 
l east  c i s co were ta ken at Ki ng  Po i nt and S h i ng l e Po i n t  ( F i g ure 27 ) .  Another  
3 were observed atta c hed to  Arct i c c i s co but  fel l o ff the fi s h  before they 
cou l d  be l anded . An e s t i ma te o f  30 to 40% o f  the l ea s t  c i s co i n  these  a reas 
had externa l  a bras i ons  wh i c h a ppeared to be l amprey scars . Adu l t l amprey 
were found  i n  stomach s  of  Arcti c char  from Hersche l  I s l and and char  and i n ­
connu  from S tokes  Po i nt . At Hers che l  I s l and ,McAl l i s ter ( 1 962 ) o bserved what 
he bel i eved to be an Arcti c l amprey atta ched to the back of  a smel t .  Lam­
prey a re known to s pawn i n  the Macken z i e R i ver sys tem from l ate May to ear ly  
J u l y .  The movements of  t h i s spec i es wi t h i n the study area a re u n known . 

5 . 6 . 1 4 N i nesp i ne  st i c k l e ba c k  

A total of 1 29 n i nes p i ne st i ck l eback  wa s captu red  i n  creeks , bays 
a n d  l agoons  a l ong the Y u kon  coa s t  ( F i g ure 27 ) .  A samp l e  of  43 s t i c k l ebacks  
taken  from Wha l e Cove  ranged  i n  l ength  f rom 32 to 56 mm . Age and  growth 
data a re not ava i l a bl e .  

The movements of n i nesp i ne s t i c kl e ba c k  a re n o t  known ,however ,  they 
a re not thought  to mi grate far from those  coa sta l  a reas  hav i ng fre s hwater 
i nfl ows . 

N i nesp i ne s t i ck l eback  were ut i l i zed a s  forage  by s everal  spec i e s  
i n cl udi ng l ea s t  c i s co ,  Arct i c c i s co ,  h umpba c k  whi tef i s h , i ncon n u  and  burbot . 

The onl y food i tems found i n  1 0  s tomach s were ch i ronom i d  l a rvae and  
d i pte ra fragments . 

Authors who have recorded th i s  spec i es from coa s ta l  a reas  i n cl ude 
McPha i l  and L i ndsey ( 1 970 ) , Percy et �. ( 1 974 ) and Stei genberger et � ( 1 97 5 )� 

5 . 6 . 1 5  Arcti c grayl i ng 

A tota l of 9 Arct i c grayl i ng wa s ca ug h t , a l l from e stua r i es and 
l a goons ( Fi g ure 27 ) . G rayl i ng a re no t con s i dered to be a s i gn i f i cant  pa rt  
of the fi s h  resources of  the coasta l  waters , a l though  they are the  mo st a bun ­
dant spe ci es i n  many of  t he  coa sta l  r i vers ( Bryan 1 973 ; B ryan et �. 1 97 3 ) . 

L i fe h i story i n forma ti on for t h i s s pec i es  i n  Bea u fort Sea dra i nages  
i n  the Y u kon Terri tory i s  de scr i bed by de Bruyn and  McCart  ( 1 974 ) .  

5 . 6 . 1 6  Arcti c cod and  saffron cod 

On l y  1 Arct i c cod ( 67 mm i n  l ength ) and 4 saffron cod ( 2 57 to 430 mm 
i n  l e ngth ) we re captu red  dur i ng  the s tudy . Sa ffron cod were ta ken from 
Sh i ng l e  Po i nt , Ki ng  Po i nt ,  P h i l l i ps Bay and  Wha l e Cove . A s i ng l e j uven i l e  
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Arct i c cod wa s caught on the southeast  s ho re of Hers che l  I s l and  ( F i g ure 28 ) . 
Arct i c co d were g i l l netted i n  Pau l i ne Cove i n  Apri l 1 974 ( Stei genbe rger 1 975 , 
pers . comm . ) . 

I nforma t i on  on spawn i ng t i mes , movements and  feed i ng ha b i ts  are  not 
known for these spec i es al ong t he  Y u kon coast . 

Authors who have recorded i nformati on pert i nent  to cod from the 
southeastern Bea ufort  Sea a re : McAl l i s ter ( 1 962 ) ; McPha i l  and L i nd sey ( 1 970 ) ; 
Hunter MS ( 1 975 � ;  and  Percy et � . ( 1 974 ) . 

5 . 6 . 1 7  B u rbot  

I n  1 974 , catches of burbot were l i m i ted  to the  l ow s a l i n i ty wa ters of  
S h i ng l e Po i n t where 9 mature spec imens  ( 460 to 720 mm i n  l en gth ) were cap ­
ture d .  I n  1 975 , a s i n g l e spec imen wa s captured . a t  Kay Po i nt ( F i gure 28 ) . 
Howeve r ,  burbot  have been captured a s  fa r west  a s  Herschel  I s l and  ( B .  McKenz i e  
1 974 , per s . comm . ) . They a re known to s pawn i n  r i vers  and  l a ke s ha l l ows 
dur i ng l ate fal l and  ear l y  wi nter . 

Arct i c and l ea s t  c i s co appear to be t he pr imary foo d  source fo r 
burbot i n hab i ti ng the coa sta l  wa ters of  the Y u kon . Comb i ned , t hese  two 
spec i es const i tuted an averag e 76 . 9% by vo l ume of the d i et  i n  a sampl e of  8 
fi s h . Fourhorn scu l p i n s  ( 1 4 . 3% by vo l ume ) , n i nesp i ne  s t i ck l eback  ( 0 . 1 % ) and 
i sopods ( 8 . 7% ) were the on l y other foo d  i tems recorded . By compar i son , 
burbot  i n hab i t i ng  the Mackenz i e  R i ver have a more d i verse d i et i nc l udi ng  a 
wi de va r i ety of i n sects , crusta cean s and  fi s h  common to these  waters ( Hat­
f i e l d et �. 1 972 )� 
5 . 6 . 1 8  No rthern pi ke , round wh i tefi s h  and  l ongnose  s ucker  

On l y  two round  wh i tefi s h  and  one  each  of  northern p i ke and l ongnose 
s ucker  were captured duri ng 2 seasons  of  sampl i ng .  Al l are fres hwater spe­
ci es and  a re con s i dered to contr i bute l i tt l e to the overa l l f i s h  resources 
of  the cOdsta l  waters . F i g u re 29  s hows the  d i str i b u t i on o f  these  s pec i e s . 
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6 . 0  RESOURCE USE 

6 . 1  H i s tor i c and  present  f i sher i es  

The  h i s tori c u se · of  the fi s her i es resource a l ong  the Y u kon coast  i s  
not wel l documented . A s ummary of  the ava i l ab l e i nformat i on a l onq wi th  s ome 
recent catch f i g u res  are s umma r i zed by S te i gen berger et a l . ( 1 975� ,  Hunter  MS 
( 1 9 7 5 )  and C urri e ( 1 964 ) . 

-- --

I n  1 826  Fran kl i n exp l o red the Y ukon coa s t  and  found n umero u s  E s k i mo 
camps a l ong the beac hes  between the  Macken z i e R i ver and  Demarca t i o n  Po i n t .  He  
s tated that Hersche l  I s l and  was often freq uented by these peop l e because  i t  
abounded wi t h  f i s h  and  car i bou . Between  1 889  and 1 938 the  area was the 
centre of act i v i ty ,  f i rs t  a s  a whal i ng s tat i on  a nd l ater as  a fu r tradi n g  
�os t . A t  t h e  t urn o f  t h e  century approx imate ly  3 , 000  peopl e i n hab i ted 
Herschel I s l and . S i nce that  t i me the popu l a t i on a l ong t he  Y u kon coast  h a s  
dec l i ned t o  l es s  t h a n  20  permanent  res i dents . 

The exi s tence o f  more recent ly  a ba ndoned E s k i mo dwe l l i n g s  at  S h i n g l e 
Po i nt ,  Ki ng Po i n t ,  P h i l l i ps Bay , Sto kes Po i nt ,  Rol and  Bay , Wha l e Cove , Ptarmi ­
gan  Bay and Herschel  I s l and  i nd i cates that  s ub s i s tence  fi s h i n g  for dog food 
and human con s umpti on was of pr ime i mportance to coasta l  n at i ves . U n fortu n ­
ate ly  n o  records are ava i l ab l e o n  t he n umbers o r  spec i es of  f i s h  ca ught . The 
most  recent catch fi g ures ava i l ab l e a re those  from t he  R . C . M . P .  pos t  at Her­
sche l  I s l and . I n  1 955 , 489  l a ke  herri n g  ( c i s co ) , 44 1  s c u l p i n s , 296 i nconnu , 
2 1 5 fl o under and 207 Arc t i c  char  were caught ; and  i n  1 956 , 2 ,�1 8 l a ke herri ng , 
777  s cu l p i n ,  588 Arct i c char , 2 23  f l o under and  1 0  smel t were ta ken . C u rr i e  
( 1 964 )  repo rts that  i n  1 963  the R . C . M . P .  catch  wi th  1 0  nets was 5 , 000 Arcti c 
char  after 1 0  days of fi s h i ng .  The number of c i sco  ta ken dur i ng  th i s  ti me 
was not repo rted , but i t  i s  s uspected to be equa l  to , or g reate r than , t hat  o f  
char . Curr i e  a l so reports that i n  1 960 at  S h i ng l e Po i nt the NA and NR  Wel fare 
Proj ect  too k 1 8 , 000  pounds of fi s h  i n  a few days wi t h  sweep n ets and  that i n  
1 96 1 , 1 2 , 000 pounds were taken . 

Between 1 965  and  1 966 a commerci a l  f i s he ry was conducted a t  Hers che l  
I s l and  and the  Mac kenz i e  R i ver De l ta by  the Men z i e  F i s h  Company . The  record 
of catches reported by the  company i s  i n co n s i sten t . These f i g u res  for both 
fi s h i ng areas  combi ned a re : 1 1 , 804 pounds ( 4722  fi s h )  to 1 6 , 084 pounds 
( 64 34 f i s h )  of c har  and  1 9 , 930  pounds of wh i tefi s h  i n  1 965 ; and  2 , 2 2 2  po unds 
( 889 fi s h ) to 3 , 200 pounds ( 1 280 f i s h )  o f  char  and  54 , 000 to 6 3 , 998 pounds of 
wh i tefi s h  i n  1 96 6 .  Convers i on s  from pound s to p i eces o f  Arct i c char  i s  based 
on an average wei g ht  o f  2 . 5  pounds , a s im i l ar convers i on for wh i tef i s h  i s  not 
pos s i b l e  s i nce spec i es were not def i ned . 

The reason for the  fa i l ure  o f  t h is opera t i o n  i s  not known , but  i t  was 
p robab ly  re l ated to e i ther  the  econom i c feas i b i l i ty o f  the  f i s h ery o r  over­
exp l o i tat i on o f  the char  popul a t i on s . 

At presen t , s u b s i stence f i sher i e s  are  conducted at  Hersche l  I s l a n d , 
S h i ngl e Po i nt and S h oal wa ter  Bay . One f i s h erman e s t i mated that  250  fi s h  are 
req u i red to s u pp l y  the needs of h i s fam i l y  fo r one yea r , exc l ud i ng  dog food 
( Stei gen berger et �. 1 97 5 )1. 

Stei ngenberger et �. ( 1 97 5 )' recorded the  domest i c catch  at  Hers c hel 
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I s l and  between 1 97 1  and  1 973 . Dur i ng that  t i me 1 0  to 1 2  peop l e and 35 dogs 
i n ha bi ted the i s l and . Ann ua l  catc hes  va r i ed from 203  to 1 , 000 cha r .  The  onl y 
e st imate of t he n umber of  c i sco caught  was mad e i n  1 97 2  when more than  1 , 500 
were ta ken . An est i mate of  tota l numbers of  wh i tefi s h  and  char  caught  i n  
the domest i c f i s hery a l ong  the Y u kon  coast  wa s a l so  presented . These f i gures  
ranged from 500 to  1 , 200 char  and from 56 1  to  1 , 000 wh i tefi s h . 

At present , the recreati ona l  use  of  the f i s he r i e s  re source s of t he 
area i s  l ow ,  the  maj or pres s ure comi ng  from res earch g roups  and  DEW-l i ne 
Stat i on personnel . 

From th i s  d i scu s s i o n , i t  i s  c l ea r  that  the  c urrent f i s hery a l ong  the 
Y u kon  coast  i s  mi n i ma l  compared to past u se . Our stud i es and  pa s t  records  
i nd i cate that the smal l h arves t  does not  refl ect a bundan ce but  i s  an  expres s i o n  
of t he l a ck  of  uti l i zat i on a n d  fi s h i ng effort . 

I t  mus t  be empha s i zed that the c i s co a re an  anadromou s  speci es and  
are part  of the Macken z i e  R i ver s tock s .  As s uch , they a re ut i l i ze d  more 
exten s i vel y i n  other  areas , parti c u l a r l y  i n  the commun i t i es of  Ak l av i k ,  Fort 
McPherson and Arct i c Red R i ve r , than  on the  coa s t . 

6 . 2  Coa sta l  f i s h  a s  pa rt of  the food  we b 

The Arct i c  mar i ne  env i ronment , l i ke the  other  mar i ne  envi ronments , i s  
a compl ex sys tem of  organ i sms many o f  wh i ch d i rect ly  or  i nd i rectl y i nf l uence 
a n umber of other l i fe forms . Two maj or  d i ffe rences  ex i st  between the aquat i c 
re sou rces of  the Arcti c and  those  of  the  more temperate zone . These  are  a 
l ower speci es d i vers i fi cat i on and a l ower l eve l  of  product i on . Sp rague ( 1 97 3 )  
pred i cts t hat  the  l a ck  o f  d i vers i ty ma ke s the  system more vu l nerab l e  to d i s ­
rupt i on s i nce the l o s s  o f  a s i ng l e spec i es may seri o us l y  d i s rupt t he food cha i n , 
re su l ti ng i n  v i o l ent changes at ma ny l evel s .  

F i s h  are secondary con s umers, feed i ng p r i ma r i l y  on ot her s econdary 
co nsumers . The fi s h , i n  turn , are ut i l i zed a s  forage fo r other  a n i mal s i n ­
c l u d i ng thei r own k i nd .  Arcti c char , Arct i c  c i sco , l ea s t  c i s co ,  i ncon n u  and 
fourhorn scu l p i n a re known to be p i sc i vo rous  to vary i ng degree s .  

At l e ast  1 2  s pec i es of  b i rds commo n l y  found i n  t he  area u t i l i ze fi s h  
a s  a food so urce . O f  the s e , 5 speci e s  a re known t o  feed pr i mari l y  on f i s h .  
( Watson a nd D i voky 1 974 ; D .  Mossop  1 97 6 , pe rs . comm . ) .  

R i ng sea l s are abundant i n  the  wes tern port i on of the st udy area . 
These ma r i ne mamma l s  a re known to feed a l mo s t  exc l u s i vel y on  f i s h  ( Arct i c  cod ) 
dur i ng the wi nter months  ( T .  Smi t h  1 97 6 , pers . comm . ) .  Th i s  wa s s u bstanti ated 
by o bserva t i on made i n  Apr i l 1 97 4  dur i ng the  exami nat i on of  t he s tomac h  contents  
of a ri ng  sea l  ta ken offs hore of  S tokes  Po i n t . I n forma t i o n  rega rd i ng t he  
feed i n g  hab i ts  o f  t he  bearded sea l  wh i c h  a l so  freq uents t hese  waters i s  l ac k ­
i ng .  

Sergeant and  Hoek ( 1 974 ) report that  7 5% ( n=58 ) of  the bel uga wha l e s  
i n  t he Mackenz i e  Ri ve r had empty stomach s . O f  those  wi th  food , s q u i d ,  fi s h  
and crustacea were the  common food i tems . The f i s h  were anadromo u s  s pe c i e s  
s u c h  a s  l ea s t  c i sco . Sergeant and Hoek ( 1 974 ) a l so  report t h e  a pparent  
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feed i ng of bel uga on  herri ng  cl ose  to the southea s t  s ho re o f  Ba i l l i e I s l ands . 
A s i m i l ar o bserva t i o n  wa s made by o ur crew near S h i ng l e Po i nt where l ea s t  
c i sco  were the apparent p rey . 
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7 . 0  AREAS O F  CONCERN 

The po s s i b l e  genera l effects of an o i l sp i l l  on  the fi s hery resources 
have been prev i ous l y  presented . Our stud i es i nd i cate that dur i ng the s ummer 
months  ana dromous speci e s , wh i c h  compr i s e  the bu l k of the fi s h  i n hab i ti ng the 
coa s ta l  waters , wo ul d be mo s t  vu l nerabl e to d i srupt i on . Mari ne spec i es , ex­
cl ud i n g fo urhorn s cu l p i n ,  on  the other  hand , a re not so a bundant i n  coa s ta l  
wa ters hence a re l es s  l i kel y to  be  affec ted . The l ac k  of  i nformat i on on d i str i ­
buti on and rel at i ve a bundance of  fi s h  d ur i ng the wi nter mon ths  ma kes  a s ta te­
me n t  on vu l nerabi l i ty d i ffi cu l t for  that t ime peri od . Of  pr i mary concern 
wo u l d be the overwi nteri ng a rea s ( for  anadromo us  s peci e s )  where fi s h  may be 
h i g h l y  concentrated . 

Some areas that co u l d be cr i t i ca l l y  affected by an  o i l sp i l l  or  o ther 
acti v i t i es rel a ted to offs hore d ri l l i ng are defi ned bel ow.  

7 . 1  Mac kenz i e  E stua ry 

The s ha l l ow coa sta l  waters bounded by Trent Bay to the east  and Sab i ne 
Poi nt  to the wes t  have an  a bundance of f i s h .  Dur i ng  the s ummer t h i s area i s  
frequented by at  l east  1 1  s pec i es and catch  per u n i t effort wa s four  t i mes  that  
of other  areas sampl ed .  We  s uspect several  spec i es  i nc l ud i ng Arct i c c i s co ,  
i nconnu , l ea s t  c i sco and  fourhorn s c u l p i n  overwi n ter i n  the a rea and  t hu s  
res i de i n  t he  warmer fres hwa ter from the Mackenz i e  R i ver . I t  i s  a l so k nown 
to be on the mi grat i on rou te of anadromo us  speci es wh i c h spawn i n  the Macken­
zi e R i ver or i ts tri buta r i es  and therefore pl ays a n  i mporta n t  rol e i n  pre­
mi grati ona l  s tag i ng .  S i nce  the Mackenz i e R i ve r  i s  though t  to  be the maj o r  
con tr i butor to ana dromou s  fi s h  pop u l at i ons , any l a rg e  sca l e morta l i ty cou l d 
be refl ected i n  a reduct i o n  i n  popul at i ons  ut i l i z i ng t he  coa sta l  wa ters and 
Mackenz i e Ri ver sys tem .  

7 . 2 Sed i ment s i n k s  

The  two sediment s i n k s  are  l ocated a l on g  t he  Y ukon coa s t , one  at  
P h i l l i ps Bay and  the  other  a t  Wor kboat Pas sage  between Hersche l  I s l and and  
the ma i n l and ( F i g u re 1 ) .  These area s , pa rt i cu l a rl y  P h i l l i ps Bay , conta i n 
l a rge numbers of f i s h  and  are u sed a s  feed i ng and  rear i ng  a rea s . P h i l l i ps 
Bay i s  a l so thought  to be a pre-mi g ra t i ona l  s tag i ng a rea for Arct i c c har  
wh i c h spawn and  overwi nter i n  the Ba bbage R i ver . 

7 . 3  Bays  and  l agoons  

Bays and  l agoon s a re u sed by several  spec i es for  feed i ng and rear i ng 
young . Of  parti c u l ar  i mportance  a re tho se  bays and  l agoo n s  wi th  annua l  
sea  acces s .  Stokes Lagoon , for exampl e ,  conta i ns l a rge fi s h  popu l at i o n s  and 
prov i de s  s ummer hab i tat for at  l ea s t  1 0  spec i es of f i s h  and  ; s  s u s pected to be  
a spawn i ng a rea fo r fo u rho rn scu l p i n .  I n  addi t i on i t  i s  known to be a feed i n g  
and reari ng area for fry of  fou rhorn scu l p i n ,  boreal smel t a n d  Arct i c c i sco . 

7 . 4  Coa s tal  marg i n s  

The concentra t i o n s  of fi s h  a l ong t h e  coa s ta l  marg i n  of  t h e  Beaufort 
Sea i s  h i g h . The use  of these area s for feed i ng ,  parti cu l ar l y wes t  of Kay 
Po i nt has  been confi rmed . M i grat i on s  of  anadromou s  spec i es a l ong t he coast  
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a re k nown to  occur  between ea r l y  s umme r  and  l ate fa l l .  I n  addi t i on , spawn i ng 
of one mar i ne  spec i es i s  known to occur  a l ong  the g ravel  s hores of  Hersche l  
I s l and . 

7 . 5  V u l nerabi l i ty of  anadromous  spec i e s  

The r i s k  of change to the env i ronmen t  through d i srupti on i s  h i g h .  
However, the 1 i fe h i  story pattern o f  anadromou s  Arcti  c f i  s h  popul  at i  ons  i s  
s uc h  that they can wi t h sta nd s hort  term and  to a l es ser  deg ree l ong  term 
fl uctuat i on s  of  the mari ne env i ronment . The reasons  for t h i s  a re : 

( i ) Spawn i ng occurs  i n  fre s hwa ter , hence mas s  d i srupt i on of t h i s 
cr i ti ca l  l i fe s tage i s  not  l i ke l y  to occur ; 

( i i ) Res i denc e  a t  sea of mature popu l a t i ons  i s  l i m i ted to 2 to 3 
months  annua l l y ; 

( i i i ) The d i str i but i on o f  s pec i es i s  w idespread , 

( i v ) The g reat  var i ance  of a ge c l a s se s  e n sures  that s urvi va l  i s  
not  dependent  on  a ny s i ng l e year c l a s s  ( C ra i g  a n d  McCart 
1 97 5 ) ; and  

( v )  D i fferences i n  hab i tat preference by vari o u s  l i fe s tages  
ens ures that  ent i re popu l a t i o n s  are not a ffected by d i s ­
rupti ons  i n  a g i ven a rea . 

From t h i s ,  i t  i s  ev i dent  that a s i n g l e i so l a ted d i s turbance i s  not 
l i ke l y  to e l i m i nate an  ent i re popul a t i on . However ,  deve l o pmen t may produce  
c h ro n i c  pol l ut i o n  p ro bl ems wh i c h can  i n  the l ong  term cause  a g eneral  wea ken­
i ng and  decl i ne i n  popu l a t i on s . 
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8 . 0 R E COMMENDED  SAFEGUARDS 

I f  o ffs hore dr i l l i ng i s  to pro ceed i n  a manner a ccepta bl e to bot h  
i ndu stry and  government agenc i es , s afeguard s  to protect the env i ronmen t 
that are agreeabl e to bot h part i es must  be estab l i s hed . W i t h  the v i ew o f  
mi n i mi z i ng t h e  del eteri ous  effects ar i s i ng from act i v i t i es a s soc i ated wi th  
offs ho re expl oratory d ri l l i ng on  fi s h  popu l at i ons  the fo l l owi ng  recommen ­
dat i on s  are  put  forth for cons i derati on . The  l i s t i s  not  comp l ete and must  
be  updated as  mo re speci fi c i nformati o n  becomes ava i l ab l e .  

These recommenda t i ons  are : 

1 .  that  bays and  l agoons  be l eft i n  the i r n atura l s tate ; 

2 .  that  s p i l l ed  o i l be prevented from reach i ng t he  s hore- l i ne 
or nears hore areas ; 

3 .  that dri l l i ng muds and  fl u i d s  not  be rel eased i nto the 
water un l e s s  they are s hown to be non-tox i c to f i s h  and  
other aquat i c organ i sms ; 

4 .  that  wa s te fuel s ,  l u bri cants , b i l ge f l u i ds , detergents and 
other toxi c s u bs tances u sed i n  dri l l i ng or ves sel  opera t i o n  
b e  conta i ned and d i sposed of by non-po l l ut i ng techni q ue s ; 

5 .  that  s to rage faci l i t i e s for refi ned or  recovered petrol e um 
products and  other  tox i cants  be s tored on s ho re i n  metal con ­
ta i ners s urro unded by i mperv i ou s  dykes , and that the 
reservo i r  i ns i de the dykes be of a vol ume at  l ea s t  eq u a l  
to t h e  tota l vol ume o f  the  s urrounded >  conta i ners ; 

6 .  that  the s tructures descr i bed a bove  be n o  c l oser  than  0 . 5  
km to any water body i n hab i ted by f i s h  o r  wi t h  acces s  to 
such  waters ; 

7 .  that  no wa stes , garbage o r  un sa l vageabl e eq u i pmen t  be d i s ­
posed o f  outs i de o f  a n  a rea des i gnated for that  p u rpos e ;  

8 .  that  n o  contai ners be wa s hed i n  waters i nh ab i ted by fi s h  or 
wi th  acces s  to s u c h  waters ; 

9 .  tha t hoses , nozz l es  and  other  d i spen s i ng  equ i pmen t  be con ­
t i nua l l y  i n s pected for l eaks  and  sp i l l s  ( e l ectron i c  s ur ­
vei l l ance  preferred ) ;  

1 0 .  that  a l l sp i l l s  of  petro l e um o r  other po l l utants be reported 
i mmed i ate l y  to the appropri a te author i t i es ; 

1 1 . that  no expl os i ve s  be used bel ow h i g h water l evel  wi t h o ut 
t he perm i s s i on of  the F i s h eri es  and  Mar i ne Servi ce , o r  
other  des i gnated a uthori ty ; 

1 2 .  that  brea kwaters o r  any so l i d  s hore-attached str uctures that 
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extend more than  0 . 25 km  s eaward be  made perv i ou s  to fi s h  at  
regu l ar  i nte rval s commen c i ng at  the beach ; 

1 3 . that s ports f i s h i ng be restri cted by the  F i s her i es  and  Mar i ne 
Serv i ce in  a reas  where s u c h  act i v i ty may cause  a severe re­
duct i on i n  fi s h  stocks ; 

1 4 .  that  o i l  s p i l l  co unter meas ures and  equ i pment  be conti nua l l y  
renewed or  upgraded a n d  b e  on  hand a s  new deve l opments o r  
i deas  a re made ava i l a b l e ;  

1 5 . that gravel  req u i red for s upport  faci l i ti es s u c h  a s  roads , 
a i r s tr i ps , gravel  pads , r i p - ra p , etc . not be removed from 
any s t ream , l a ke , l agoon , o ther  waterbody , or  s p i t ,  un l e s s  
a permi t ha s been i s s ue d .  Al l area s o f  g ravel  remova l  must  
be g raded l evel  s o  that  they wi l l  no t trap f i s h  when t he  
wa ter l evel  recede s ; 

1 6 .  that  water may be removed for genera l use  under the fo l l owi ng 
cond i t i o n s : 

( a ) the water s upp ly  a t  the  proposed s i te must  be suffi c i en t  
t h a t  t h e  amount  o f  fi s h  hab i ta t wi l l  n o t  b e  greatl y 
reduced ; 

( b ) the water i nta kes must  be equ i pped wi th  s creen s  made  
of  mater i a l  approved by F i s her i es  and  Mar i ne Servi ce  
and  bu i l t  to  spec i fi cat i o n s  o u tl i ned by the Serv i ce :  

( c ) s i l ta t i o n  i s  to be m i n i mi zed dur i n g  water  d i s charge ; 

1 7 .  that  a team of env i ronmental  representa t i ve s  i nc l ud i ng  one  
f i s heri es  speci a l i s t be  a ppo i n ted to  oversee act i v i t i es i n  
order that deci s i on s  pertai n i ng to env i ronmenta l  s a feguards 
can be made on s i te .  
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9 . 0  CONCLUS I ONS 

1 .  The overal l f i s h  speci es  d i vers i f i cat i o n  i n  the Y u kon coastal  
waters i s  l ow .  Twen ty -one s pec i es were recorded d ur i ng the 1 974 and  1 97 5  f i e l d 
prog rams . Of these , on l y  s even a re con s i dered to be mari ne fi s hes . 

2 .  Anadromo us c i s co were the mos t  freq uen t l y  captured and wi del y 
d i stri bu ted spec i es i n  1 974 and  1 97 5 .  

3 .  The re l at i ve a bundance and  d i s tr i but i on o f  speci e s  vari es  
from year  to  year , parti c u l ar ly  we s t  of  Kay Po i n t .  

4 .  F i s h  are concentrated mai n l y  n ears ho re , i n  bays , l agoons  and 
estuari es . The g reatest co ncen trati ons  occur  i n  the Sh i ng l e Po i nt and Trent 
Bay areas where catch per un i t effort was fou r  t ime s  greater than  that  found 
i n  other areas . 

5 .  Due to the i n crea s i n g  a bundance of anadromou s  fi s h  ( exc l udi ng  
Arct i c char ) from Hersche l  I s l and  to the  Macken z i e  R i ver , we concl ude that the  
maj ori ty of anadromous  fi s h  speci es  are of  Macken z i e R i ver or i g i n .  Tag recovery 
i nformat i on s u pports th i s for Arct i c c i s co .  

6 .  The s ummer d i str i but i on of  mar i ne and  anadromou s  fi s h  popul a -
t i o n s  i s  i nfl uenced by wate r s a l i n i ty and/or temperat u re .  

7 .  The wi n ter range of mar i n e  and  anadromo u s  spec i es i s  l i m i ted 
by the fres hwater i nfl uence of the Mac ken zi e R i ver . We s uspect  that  as wi n ­
ter progresses  a n d  t he  Macken z i e  R i ver fl ow d i m i n i s he s , the  range of anadromo u s  
speci es  become s i ncreas i ng l y  mo re restri cted . By l ate wi n ter  i t  does no t 
extend beyond Sa b i ne Poi nt . Arcti c cod and Pac i fi c  herr i ng  i n ha bi t mari ne  
wa ters i n  wi nter  wh i l e  fourhorn s c u l p i n  are found i n  mar i ne and  fresh  water. 

8 .  The feed i n g  hab i ts of  the coastal  fi s h  vari es  wi th  spec i es 
and area . Cru s taceans ,  i n s ects , f i s h  and pel ecypods compr i se  the d i et o f  
mo s t  spec i e s  a l thou g h  some spec i e s  s uc h  a s  fo urhorn scu l p i n and  i nconnu  are 
more se l ecti ve . 

9 .  The mo st  i mportant feed i ng areas fo r fi s h  occur wes t  of  Kay 
Po i n t i n  bays , l agoons  and i n  coasta l  waters o f  the ma i n l and and  Hersche l  
I s l a nd . 

1 0 .  Due to h i g h concentrat i ons  of  anadromo u s  fi s h  i n  Trent Bay . 
mo s t  of wh i c h had empty s tomachs , we concl ude that  th i s  reg i o n  i s  ut i l i zed  a s  a 
s ta g i n g  a rea rat her than  a feed i ng ground . 

1 1 . The ava i l a b i l i ty of  food organ i sms i s  not a pr i mary l i m i t i ng 
factor on fi s h  d i s tr i buti o n .  

1 2 .  Movements  o f  matu re, fal l spawn i ng s pec i es can  be g enera l i zed 
as  an up- s tream mi grat i on to spawn i ng areas  commenc i ng i n  mi d s ummer , 
fo l l owed by a po st  spawn i ng down s tream mi grati on . Spr i ng  spawn i ng spec i es mo ve 
i nto spawn i ng st reams pri or to breakup  of  coastal  waters and  return to the sea 
soon after spawn i ng . J uveni l e s and non -spawn i ng adu l ts are thought  to move to 
overwi nteri ng  areas  i n  ri vers and del ta reg i o n s  dur i ng l a te s ummer and ear ly  
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fa l l .  Newl y emerged fry s pend var i ab l e amounts  o f  t i me i n  fres hwater before 
mo vi ng down to coa sta l  wa ters . 

1 3 .  The movement o f  var i o us anadromou s  popu l a t i o n s  to coa sta l  
wa te rs occurs a fter brea k'up of  the coasta l  r i vers when nea rs ho re waters have 
wa rmed and become brac k i s h . 

1 4 .  The l i fe h i s to ry patte rn of  a nadromou s  spec i es i s  s u c h  that  
a s evere i so l a ted d i s turbance may not  res u l t i n  the to tal e l i m i nat i on  of the  
po pu l at i ons . However , cont i n ua l  expo s u re o f  s everal  a ge c l a s ses  to  a factor 
hav i n g  adverse effects on  the  aquat i c sys tem , may resul t i n  a decl i ne i n  
fi s h  popu l a t i on s . 

1 5 .  The domest i c use  of the  f i s hery resou rce  i n  the  study area 
i s  curren tl y l ow .  H i s tor i c i nfo rmat i on  s hows that the po tent i a l  to s u pport  
a muc h heav i er u se  exi sts . 

1 6 .  I f  s a fegua rds  and restra i nts  are fo l l owed by the devel ope r , 
adverse effects on t he  f i s h  popu l a t i ons  can be mi n i m i zed . 

1 7 .  F i s h  pl ay an  i mportant rol e i n  the food web of  the Arcti c 
envi ronment and a decl i ne i n  a ny spec i es may have far rea c h i ng effects . 
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1 0 . 0 N E ED  FOR FURTH ER STUDY 

Beca use  there i s  s uch  vari a b i l i ty of  spec i es a bundance and d i str i ­
but i on , efforts s hou l d be made to con t i nue  stud i es  over  s evera l years wi t h  
greater concentra t i o n  o n  speci f i c a reas  a n d  spec i es . Wi t h  the  number of  
fi s h  i nventori es now avai l a b l e ,  synopti c s u rveys over  l arge  a reas  have o ut ­
l i ved the i r  u sefu l nes s . W hat  i s  req u i red a re conti n u i ng programs on  spe ­
ci fi c  top i cs and  area s o f  i mpo rtance . T i mes o f  mi gra t i o n s  must  b e  p i npo i n ted 
and spawn i ng areas defi ned fo r mos t  speci es . Study i nto the effects  of o i l 
on  the  behav i o ur  and wel l - be i ng o f  Arct i c f i s h  i s  e s sent i a l . How s hore­
ori en ted spec i es react when confronted wi t h  p hys i ca l  o r  chemi ca l  barri ers  to 
mi g ra t i ona l pathways i s  s t i l l  u n known . Very l i ttl e i s  known a bout  over­
wi nteri ng  f i s h  po pul a t i o n s  or  the  i mpo rtance o f  the fre s h  waters of the 
Macken z i e Bay and Del ta as a wi nter  refuge for anadromou s  speci es . 
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Fi gure 2 .  Coastl i ne between Kay Poi nt and Babbage B i ght , l oo k i ng  southea st .  
The  l i ne of dri ftwood s hows the  l evel o f  storm s urges . 

Fi g ure - 3 .  Was hover-s l ope on the l agoon - s i de of Rol and Bay . 
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Fi g ure 4 .  Beach  cons i s t i n g  o f  mud and  organ i c  matter a l ong  the ea st  s i de o f  
Rol and  Bay . 
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A .  

B .  

C .  

F i gure 5 .  A ,  B and C ;  I c e  con d i t i ons  at  Sto kes Po i n t  i n  J u l y  1 974 . 
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A .  

B .  

c .  

F i g u re 6 .  Wi nter g i l l netti ng operat i ons : A .  us i ng a n  i ce a uger to p re-dri l l  
hol e ;  B .  sendi n g  out  the j i gger ; and  C .  retri ev i ng the g i l l net . 
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A .  

B .  

c .  

F i g ure 7 .  G i l l net entanq l ed  wi t h : A .  l ea s t  c i sco ; B .  Arcti c c i sco  and  fou r ­
horn s cu l pi n ;  and  C .  Arcti c c i s co , May 1 97 5 .  
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A .  

B .  

c .  

Fi gure 8 .  Sei n i ng operati ons  wi th : A .  a l arge beach  se i ne ; B .  a hand se i ne ; 
and C .  a po l e  sei ne . 
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F i g ure 9 .  Ovar i es  of  l ea st  c i s co ; devel opment  s tage  3A . 

F i g ure 1 0 .  Testes o f  Arct i c  c i s co ;  devel opment  s tage  38 . 
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F i gure  1 8 . The  d i str i but i on o f  l ea s t  c i sco wi th i n  the  s tudy a rea . 
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F i gure 1 9 . The d i s tri b u t i on of  Arct i c c i s co wi th i n  the s tu dy a rea . 
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Fi g ure 2 1 . The  d i s t r i b ut i on of  fo u rhorn s c u l p i n  w i th i n  the  s tudy a rea . 
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Fi gure 2 2 .  The d i stri buti on of borea l smel t w i th i n  the study a rea . 
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F i gure 23 . The  d i s tri buti on  of  broad and  humpback  wh i tefi s h  wi th i n  the s tu dy a rea . 
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F i g ure 27 . The d i stri buti on o f  Arct i c l amprey , n i nespi ne st i ck l eback  and  Arcti c gray l i ng wi th i n  the  study area . 
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"'- p l eco ptera 3 . 1 %  
j7 p l ant  mat ' l  2 . 3% 

-t?" fi s h  rema i ns 1 . 9% 
'" 

� /n i n es p i ne s ti ck l eback 
� / u n i dent . mat ' l  2 . 3% 

� col eoptera 0 . 4% 
-------�_������������/cru s t .  pa rts O . �·% 
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F i g ure 36 . Average di et o f  adu l t l east  ci sco . 

hymenoptera 0 . 3% pe 1 ecypoda n .  1 �s 

un i den t .  d i p tera 5 . 1 %  

pol ychaeta 1 . 7 %  

1 • 3 /� 

p l a n t  matter 1 . 5% 
un i dent . d i ptera + parts 

F i g ure 37 . Average d i et of  adu l t Arct i c c i s co . 

mud 1 . 2% 1 . 3% 
pel ecypoda 0 . 8% 
s tones 0 . 6% 
u n i den t .  worms  0 . 3% 
tri choptera 0 . 1 %  
hymenoptera ( arachn i da ) trace 
oes tri dae 
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Co� fourhorn scu l p i n 3 . 4% 

(�I}). � u n i dent • .  2 . 8% 
�I}t pl ant  matter 1 . 3% 

.J �/ 
o pepoda 1 . 2% 

' �o d i pteran fragments 0 . 8% 
:;g"

����������i�.
l ea s t  c i sco  0 . 5% 
c h i ronomi dae  0 . 4% 

4rCt · col eoptera 0 . 4% 
� ,.,  7 C ::---... 

\0 v� C is Arct i c l amprey 0 . 4% �. :'0-1,/ Co po l ychaeta 0 . 1 %  
�o mud 0 . 1 %  

.§ � Arachn i d  ( trac e )  
/0 

.�.  

F i gure 38 . Average d i e t  o f  Arct i c char . 

i sopoda 99 . 3% __ ��======3=mys i dacea 0 . 2% 
f i s h  eggs 0 . 5% 

F i g ure 39 . Average d i et  of  adu l t fou rho rn s c u l p i n .  
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my s i dacea 3 9 . 2% 

F i g ure 40 . Average d i et of adu l t boreal  sme l t .  

U 
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c h i ronomi dae 50 . 6% 

_-::-..---i sopoda ( trac e )  

n i nesp i ne  s t i c k l eback  
7 . 7% 

F i gu re 4 1 . Average d i et of  adu l t h umpback  wh i tefi s h .  
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n i nes p i ne s ti c kl ebac k 

1 . 0% 

F i gure 42 . Ave rage d i et of i n connu . 

. mys i da cea 6 . 4% 

F i gure 43 . Average d i e t  of  f l ounde r . 
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c=J PERCENT OCC URRE NCE  ( n= 2 8 )  

� AVE RAGE P E RCENT VOLUME ( N= 2 6 )  
( a l l s tomachs  wi th con tents ) 

o ���������������---����������---��-----
orga n Ie I nsect 
debris parts 

F i  g u re 44. Food hab i  ts of 1 east  c i  s co fry by percent  occurrence and 
average percent vo l ume . 
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scul pi n 
fry 

F i g u re 45 . Food hab i ts of Arcti c c i sco fry by percent occu rrence and  average 
percent vol ume . 



8 0  

70 

60 

(0/0) 50 

40 

30 

20 

1 0  

o 

F i  gure 46 . 

1 00 

90 

80 

70 

60 

(%) 50 

40 

30 

20 

1 0  

- 82 -

c=J P E RCENT OCCURRENCE  ( n=1 5 )  

ES3 AVERAGE P E RCENT VOLUME ( N=1 5 )  
( a l l s tomachs  wi th  con tents ) 

Food hab i ts of  fou rhorn s c u l p i n  fry by percent occurrence q nd 
average percent vol ume . 

[J PE RCENT OCCURRE N C E  ( n= 2 2 )  

� AVERAGE P E RCENT VOLUME ( N= 1 1 )  
( a l l s tomachs  wi th contents ) 

o � __ ��� __ �-U�����L-____ �� ________________ __ 

mysidocea copepoda 

Fi gure 47 . Food hab i ts of  boreal smel t fry by percent  occ urrence and  average 
perc�nt vol ume . 
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F i gure 48 . Food h ab i ts of  wh i tef i s h  fry by percent occurrence and  average 
percent vol ume . 
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Tabl e L Sal i n i ty and  temperature data co l l ected at  d i fferent l ocat i ons  a l ong  the Y u kon coa s t  i n  Apri l . 1 974 
and May , 1 975 . 

Locat i o n  

Apr i l 1 974 

S h i ng l e Po i n t  
Sabi ne  Po i n t  
Ki ng Po i nt 
Stokes Poi n t  
Hers che l  I s l  a n d  

May 1 97 5  
E s cape Reef 
Sa bi ne  Po i nt 
Ki n g  Po i n t 
P h i l l i ps Bay 
Stokes Po i nt 
Hers che l  I s l and  

Sta t i on Surfa ce Bottom Depth of Surface Bo ttom Depth of Depth 
sal i n i ty sa l  i n i ty ha l oc l i ne temPBrature temPBra ture thermocl i ne 

( ppt ) ( ppt ) (m ) ( C )  ( C )  (m ) (m ) 
V 0 0 . 3  0 . 3  3 . 7  
I 0 0 . 7  - 1 . 0  3 6 . 0  

V I  5 0 . 2  - 1  . 1 *  4 1 8 . 0  

I I 26  - 1 . 0  - 1 . 2 1 1 . 0 

I I I  28 - 1 . 3  - 1 . 1  * 50 . 0  

G 0 . 5  0 . 5 0 . 0  -0 . 2  4 . 5  

F 1 . 5 1 8 . 0  6 . 5  0 . 7  1 2 . 0  

E 1 . 1 30 . 1  6 . 5  -0 . 5  -2 . 0* 6 . 5  1 6 . 0  

D 2 . 0  2 . 2  -0 . 6  - 1 . 1 7 . 0  

C 2 . 7  1 3  . 1  6 . 5  -0 . 3  - 1 . 0  5 . 5  7 . 0  

B 4 . 7  9 . 8  6 . 5  -0 . 2  -0 . 6  5 . 0  

- i nfo rmat i on not col l ected 

* i nd i cates those  val ues mea s u red  @ 1 5  m - the maxi mum depth of  our i n s trumentati on 

OJ 
+:> 
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Table  2 .  Sal i n i ty ,  temperature and  secch i data co l l ected i n  s ummer .  1 9 75 . 

S ta t i ons  Date  A i r S urface Bottom Thenno - Su rface Bottom Ha l oc l i ne Depth Secc h i  
Te�p .  Te�p .  Te�p .  d i n e  Sa� i n i ty Sa� i n i �y Depth Sa� i n i ty ( m )  ( m )  

( C )  ( C )  ( C )  ( m ) ( / 00 ) ( /0 0 )  ( m ) ( /00 ) 
1 04 1 6 . 7  1 1 . 0 1 6 .  D 0 . 3  1 - 3 5 . 7  2b . 2  1 -2 2 3 . 0  3 . 0  

1 07 1 6 . 7  1 4 . 5  1 . 6 2 - 3  7 . 8  27 . 5  2 - 3  27 . 5  2 . 8  0 . 5  

2 . 5  km 1 00 1 7 . 7 1 1  . 5  1 3 . 9  -0 . 1 *  2-4 8 . 7  28 . 0  1 -4 26 . 9  20 . 0  0 . 9  
off 

1 00 1 7 . 7  1 0 . 5  1 3 . 5  -0 . 2  2 -4 9 . 9  29 . 0  1 - 3  26 . 7  1 3 . 0  0 . 6  

1 00 1 7 . 7  1 3 . 0  1 3 . 5  1 0 . 6  

1 00a 29 . 7  1 1  . 7  8 . 5  - 1  . 3* 8 - 9  1 5 . 2  35 . 9* 0-8 32 . 3  26 . 0  

1 1 4  1 7 . 7  1 3 . 0  1 5 . 6  3 . 6  

1 1 4 29 . 7  4 . 2  8 . 2  9 . 7  1 2 . 6  36 . 6  2 . 3 -2 . 5  37 . 1  2 . 6  22 . 0  

24 . 7  7 . 5  9 . 1 9 . 1  7 . 5  7 . 5  1 . 4 0 . 7  

40  24 . 7  8 . 5 9 . 0  9 . 0  8 . 1  8 . 1  1 . 8 

2 6 b  1 8 . 7  1 0 . 4  1 2 . 9  5 . 1  2 - 3  6 . 3  40 . 0  2 - 2 . 5  4 0 . 0  2 . 5  2 . 2  

25  2 3 . 7 5 . 4 9 . 3  1 . 0 4 - 1 1 7 . 2  26 . 2  8 - 1 1 28 . 3  1 2 . 5  1 . 3 

25  2 3 . 7  5 . 2  9 . 0  9 . 1  8 . 0  8 . 0  2 . 5  

2 6 b  4 . 8  7 . 1  8 . 3  6 . 5  1 4 . 0  1 8 . 6  3 . 1  

26c  4 . 8 6 . 4  8 . 9  1 2 . 6  1 2 . 7  1 3 . 8  2 . 5  

26c  4 . 8  6 . 4  8 . 9  2 . 6  1 3 . 7  1 7 . 8  3 . 0  

25  7 . 8  0 . 8  6 . 0  4 . 2  1 7 . 5  22 . 6  6 . 0  

4 5  20 . 7  1 0 . 5 1 0 . 0  3 - 5  9 . 6  3 -3 . 5  2 3 . 5 3 . 0  1 . 5 

3 1  20 . 7  1 0 . 0  8 . 8  6 . 3  1 3 . 7  1 6 . 4  3 . 5  0 . 8  

34 2 1 . 7 6 . 0  7 . 0  0 . 5 1 7 . 6  1 8 . 8  3 . 0  6 . 7  

3 1 b 5 . 8  5 . 2  8 . 6  0 . 8  4 - 6  1 6 . 4  34 . 0  4 - 5  9 . 8  5 . 0  

( *  i nd i ca tes those  va l ues  mea s u red @ 1 5  m - the ma x i mum depth  o f  o u r  i n s t rumenta t i o n ) 
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T a b l e 3 .  S p e c i e s l i s t o f  b e n t h i c  o rg a n i s m s  t a k e n  i n  E kma n d re dge s a mp l e s  
d u :  i n g �'1ay , J u l y  a n d  A u g u s t ,  1 9 75 . 

OL I GO CHAETA 

P e l o s co l e x  s p .  

POLY C H A E TA 

Amp h a rete a c u t i fro n s  
Amp ha rete vega 
Amp h i c t e i s s u ndev a l l i  
A n t i n o e l l s a s a r s i  
Arta cama p ro bo s c i dea 
Cap i te l l a  ca p i ta ta 
C h a e to z o n e  s p . 
C i rra t u l i d  
E p h e s i e l l a  bi s e ri a l i s  
E p h e s i e l l a  m i n u ta 
Eteone l on g a  
L e i c ho n e  p o l a r i s 
L umbr i n e r i s t en u i s 
M a l a co ce r o s  f u l i g i no s u s  
M i c r o n e p h thys m i n uta 
P hy l l odoce g ro e n l a n d i ca  
P r i o n o s p i o  c i r r i fera 
S c o l o p l o s  a rm i g e r  
S c o l o p l o s  s p . 
Terebel l i de s  s t roemi 
Tha ry x a c u t u s  
Trocho c h a e ta c a r i ca 

MW H I PODA 

Aca n t h o s te p h e i a  be h r i n g i e n s i s  
Aty l u s  c a r i n a t u s  
B o e c ko s i m us  a f f i n i s 
Gamma r a ca n t h u s  l o r i ca t u s  
Gamm a r u s  o c e a n i c u s  
H a p l o o p s  l ae v i s 
Mono c u l o d e s  s p .  
Mo n o c u l o p s i s l o n g i c o rn i s 
O n i s i mu s  g l a c i a l i s  
P o n to p o r e i a  a ffi n i s  
P o n topo re i a  femo ra ta 
P r i s c i l l i na a rmata 
Try p h o s e l l a  s p . 

CUMACEA 

B r a c hyd i a s ty l i s  r e s i ma 
D i a s ty l i s  s u l c a ta 

N E M E RT I NA 

Nemertea n 

I SO PODA 

Me s i dotea e n tomon 
Me s i dotea s a b i n i  
Me s i dotea s i b i r i ca 
Me s i dotea s p . 

MY S I DACEA 

Mys i s  l i to r a l i s  
My s i s  re l i c t a  

Q S T RACODA 

Cyp r i d e i s s o r byana 
Cyt h e re i s s p . 

HOLOTHU RO I D E A  

H o l o t h u ro i d 

GAST RO P ODA 

C i ng u l a  ea s t a nea 
Cy l i c h n a  a l b a  
Cyl i ch n a  o c c u l ta 
Oenopota a r c t i ca 
O e n o p o ta e l e g a n s  
O e n o p o ta n o va j a s em l i e n s i s  
O e n o p o ta re t i c u l a t a  

P E L E CY PODA 

A s ta r t e  borea l i s  
A s t a rte m o n t a g u i  
Cyr toda r i a  k u rr i a n a  
L i o cyma f l u c t u o s a  
Lyo n s i a  a re n o s a  
Ma coma ba l t h i ca 
Ma c oma ca l c a r e a  
Ma coma moe s t a  
Mon ta c u t a  ma l t za n i  
M u s c u l u s  c o r r u g a t u s  
P e c ten g roe n l a n d i c u s  
Po rt l a n d i a a rc t i ca 
T h ra c i a myo p s i s  
Thya s i ra g o u l d i  
Y o l d i e l l a  fra terna 
Y o l d i e l l a  i n te rme d i a 

P R I A P U L I DA 

H a l i c ryp t u s  s p i n u l o s u s  
P r i a p u l u s  c a u d a t u s  



Tabl e 4 .  O rders , n umber o f  s pec i es and  numbe r of i ndi vi dual s re�re sen ted i n  E kman dredge s ampl es co l l ected 
from vari o u s  s ta t i o n s  duri n g  May , J u l y  and Augu s t , 1 9 7 . 

Order 
N umber of  spec i es dnd i nd i v i dua l s  by s ta t i on 

f1. * 8 3 1  34 C 2 5  26 27 4 0 40 E 1 00 1 1 4  200 1 04 1 07 G Tota 1 s 

S 1 1 1 1 
O' i gochaeta 

I 8 36 2 4 6  

S 5 3 6 2 2 1 1  2 1 2 2 5 1 1 1 22  
Po1 ychaeta  I 36  4 63  3 2 24 201  2 1 8  2 4 34 7 24 2 627  

S 2 :;- 4 5 1 3 1 2 2 3 . 1 3 1 3  
Amp h i poda 4 1 2 52 88 3 526  3 4 2 4 40  1 3  7 5 5  

S 1 2 1 1 2 
Cumacea  

I 1 1  2 1 08 2 1 23 

S 1 1 2 1 1 1 1 4 
I sopoda I 2 2 3 1 5  3 2 1 6  48 ::0 

-....: 

S 1 2 2 2 1 2 
f'ilys i dacea  

I 2 6 4 1 2  2 2 7  

S 1 1 1 2 
Ostra coda 

I 2 3 29  34  

Hol othuro i ded i 
S 2 1 2 3 2 7 

Ga s tropodil I 2 6 5 6 3 22 

S 2 7 3 2 2 7 4 2 3 2 1 6  
Pel ecypoda 

I 1 2  58 46  34 4 66 26  7 24 31 309 

S 1 1 
Nemert i na 

I 2 2 

S 1 1 2 
Pr i apu 1 i d a  

I 2 4 9 

S s pec i es 
I = i nd i v i du a l s *l e ttered s ta t i on s  represent  those  of  the May , 1 97 5  s tudy . 



Tabl e 5 .  Spec i es d i vers i fi ca t i o n  a n d  a b undance of  benth i c organ i sms col l ec ted by E kma n dredge a t  va r i o us 
stat i on s  a l ong the  Y u ko n coa s t  i n  May , J u l y  and Aug us t ,  1 975 . 

Sta ti  on  Depth  Bottom Bo ttom Area # o f  Tota l # Spec i e s 
( m ) tomp . s a6 i n i ty sampl ed spec i es i nd i v i dua l s per 

( C )  ( / 00 ) ( sq . m ) per  sq . m area 

+-' 
A 9 . 0  - 1 . 2 2 2 . 0  0 . 07 1 4  97 1  

Ul 
Q) B 5 . 0  0 . 6  9 . 8  :3 0 . 07 1 8  1 257 39  Herschel  I s . 

3 1  3 . 5  6 . 3  1 6 . 4  0 . 23 1 5  1 1 65 

34 3 . 0  6 . 5  1 8 . 8  0 . 23 1 3  593 

C 7 . 0  - 1 . 0  1 3 .  1 0 . 23 4 86 

25 2 . 5  9 .  1 8 . 0  0 . 23 4 30 32 Sto kes Po i nt 
26 2 . 5  5 . 1  >40 . 0  0 . 23 3 1 3  

2 7  1 2 . 5  - 1 . 0 26 . 2  0 . 23 2 5  439  

1 . 4 9 . 1  7 . 5  0 . 2 3 8 3 2 1 6 J 4 1 . 3 9 . 1  8 . 1 0 . 23 5 980 1 9  P h i l l i ps Bay 

D 7 . 0  - 1 . 1 2 . 2  0 . 07 1 1  91 4 

4 0 1 . 8 9 . 0  8 . 1  0 . 23 1 4 

E 1 6 . 0  - 2 . 0  3 0 . 1  0 . 07 9 2 7 1  ] 1 6  K i n g  Po i n t 
1 00 1 3 . 0  1 . 0 28 . 3  0 . 23 S 1 68 

1 1 4  2 . 6  9 . 7  37 . 6  0 . 23 8 1 68 ] 8 Eastern l agoons  
2 00 2 . 9  9 . 8  3 . 5  0 . 1 2  4 2 74 

+-' 1 04 3 . 0  Ul 0 . 3  26 . 2  0 . 23 8 550 8 S h i ng l e Po i n t 

� 1 07 2 . 8 1 . 6 2 7 . 5  0 . 23 4 82  ] 
G 4 . 5  -0 . 2  0 . 5  0 . 07 2 2 9  6 Trent  Bay 

OJ 
OJ 



Ta b l e 6 .  Bo ttom i nv ertebrates  caug ht by e p i benth i c t rawl a l ong  the Y u kon coa st  i n  May , J u l y and  Aug u s t . 
1 97 5 . 

Order Number o f  orga n i sms per  5 m i n .  trawl by s ta t i on  

H E RSCH E L  I S .  STOKES PT . PH I L L I PS BAY K I N G  PT . SAB I NE - SH I NGLE  PT . 

3 1  3 1 b 32  27 v 2 5  0 4 1 1 1 4  1 00 F 1 04 1 07 G Tota l s 

Amp h i poda 1 8  8 8 5 6 1 4  1 5  2 30  1 08 

�1ys i dacea  386 22  76  27  6 46 3 1 2  20  2 1 00 1 0  20  500 3228 

Cuma cea 2 1 5  1 8  co 
\.0 

Nemer tea 2 5 7 

S cyphozoa  2 3 

I so poda 1 3  3 1 9  

Po lychaeta 2 3 

Pe l ecypoda 25 7 9  1 04 

Fou r horn  s c u l p i n 

TOTALS 404 35 85 30 33 5 1 48 3 39 20  2 1 1 7  1 0  23 535 4 3491 
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Tabl e 7 .  L i s t  of  common and  s c i enti fi c names wi t h  code of  f i s h  spec i es 
captured duri ng  the s t udy .  

Common Name 

Arct i c c i s co 
Arct i c  c har  
Arct i c cod 
Arcti c f l o under 
Arct i c g rayl i ng 
Arcti c l amprey 
Bo rea 1 sme I t  
Broad wh i tefi s h  
Burbo t  
Cape l i n  
Fourhorn scu l p i n  

H umpback  whi tefi s h  
I n connu  
Lea s t  c i s co 
Longnose s ucker 
N i nes p i ne st i c k l eback  
Northern pi  ke 
Paci fi c herri ng 
Ro und wh i tefi s h  
Saffron  cod 
Starry fl o under 

S c i enti fi c Name Code 

Coregonus autumnalis ( Pa l l as )  CA 
Salvelinus alpinus ( L i nnaeus ) SA 
Boreogadus saida ( Lepech i n )  AC  
Liopsetta glacialis ( Pa l l a s )  A F  
Thymal lus arcticus ( Pa l l a s )  AG 
Lampetra japonica ( Marten s )  AL 
Osmerus eperlanus L i nnaeus ) BS  
Coregonus nasus ( Pa l l a s )  BW 
Lota lota ( L i nnaeu s ) BT 
MaUotus vi Uosus U�u 1 1 e r )  CP 
Myoxocephalus quadricornis HS 

quadricornis ( L i nnaeu s ) 
Coregonus clupeaformis ( M i  tch i  1 1  ) H�� 

Stenodus leucichthys nelma ( Pa l l a s )  I N  
Coregonus sardinella V a l enc i ennes  LC  
Catostomus catostomus ( Forster ) LN  
Pungitius pungitius ( L i nnaeus ) NS  
Esox lucius ( L i nnae us ) NP  
Clupea harengus pal lasi V a l enc i ennes  PH  
Prosopi um cy lindraceum ( p  a 1 1  a s ) Rl� 
Eleginus navaga ( Pa l l a s )  SC  
Platichthys stellatus ( Pa l l as )  S F  
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Ta b l e 8 .  Addi t i ona l  f i s h  spec i e s i n  t he wes tern Arct i c recorded by 
D . � .  McAl l i s ter , 1 962 . 

Common Name 

Arcti c a l l i gate rfi s h  

Arcti c s cu l p i n 

Arcti c sta ghorn scu l pi n 

Barta i l  s n a i l fi s h 

Canadi an  eel pout 

Gel at i nous  seasna i l  

Hamecon 

Lycodes ro s s i  

Pa l e  eel pout 

R i bbed scu l pi n 

Sand l a nce 

S l ender eel bl enny 

Schu l upaol u k  

Spat ul ate s cu l pi n 

Twohorn s c u l p i n  

Sc i ent i fi c Name 
" 

Aspidophoriodes o l rikii Lutken  

Myoxoeephalus seorpioides ( Fabri c i us )  

Gymnoseanthus trieuspis ( Re i n hardt ) 

Liparis hersehe linus Scofi el d 

Lyeodes po laris ( Sa b i ne ) 

Liparis koefoedi Parr 

Artedie l lus seaber Kn i powi tch  

Lyeodes rossi U�a 1 mgren ) 

Lyeodes pal lidus Col l e tt 

Trig lops pingelii Re i n hardt 

Ammodytes hexapterus Pa 1 1  as 

Lunpenus fabrieii ( Va l e n c i ennes ) 

Lyeodes jugorieus Kn i powi tch  

Ieelus spatula Gi l bert and B urke 

Ieelus bieornis ( Re i nha rdt ) 



Tabl e 9 .  Spec i e s  compos i t i o n ,  n ume r i ca l a bundanc e a n d  percent compo s i t i on of  g i l l net- c d u g h t  fi s h . 1 975 . 

AREA F I SH  SPEC I E S 

LC  CA HS  BS  I N  SA BW HW PH AF SF CP SC  N P  A L  Tota l 

S h i ng l e  n 1 81 1 4  2 2 200 
Po i n t % 90 . 5  7 . 0  1 . 0 0 . 5  1 . 0 

Kay P t . n 92  20  5 3 1 20 
to 

K i ng  Pt . % 76 . 7  1 6 . 6  4 . 2  2 . 5  

P h i l l i ps n 9 1  8 1 3  22  3 2 4 4 2 1 50 
Bay % 60 . 6  5 . 3  8 . 7 1 4 . 7  2 . 0  1 . 3 2 . 7  0 . 7 2 . 7  1 . 3 

Sto kes n 3 1  1 3  2 48 \.0 
N 

Pt . % 64 . 6  27 . 1  2 . 1  4 . 1  2 . 1  

Hers che l  n 82 82 1 1  4 1 1 81 
I s .  % 4 5 . 3  4 5 . 3  6 . 1  2 . 2 0 . 6  0 . 6  

Sto kes n 1 90 1 1 1  3 3 2 5 3 3 321  
Lagoon % 59 . 2  34 . 6  0 . 9  0 . 3 0 . 9 0 . 6  1 . 6 0 . 9  0 . 9  

Stati on n 2 4 4 5 1 1 6  
200 % 1 2 . 5  25 . 0  2 5 . 0  3l . 3 6 . 3  

Tota l n 669  252  36 27  1 0  1 0  3 1 0  5 4 3 2 3 1 020 

% 64 . 6  24 . 3  3 . 5  2 . 6  1 . 0 0 . 1  1 . 0 0 . 3  1 . 0 0 . 5  0 . 4  0 . 3  0 . 2  0 . 1  0 . 3  

n = n umber of each speci es . 
% = percent compo s i t i o n .  



Tabl e 1 0 .  Compa ri son of  the  percent compo s i t i o n of  the total  g i l l net catch of the s ummer programs of  1 974 
and 1 975 by area . 

Sh i ng l e Po i nt Ki ng Po i n t Kay Poi  nt P h i l l i ps Bay 

Speci e s  Percent compo s i t i on S pec i es Percent compo s i t i on  Spec i es  Percent compo s i t i on ')pec i es  Percent compos i ti on 
1 974 1 97 5  1 974 1 97 5  1 974 1 97 5  1 974  1 97 5  

( n=2 , 278 ) ( n= 200 ) ( n=202 ) ( n= 1 20 ) ( n = 1 30 ) ( n=74 ) ( n=61 2 ) ( n = 1 50 ) 
LC 82 . 8  90 . 5  LC  83 . 7  7 6 . 7  LC 89 . 2  83 . 8  CA 37 . 6  5 . 3  
CA 1 0 . 7  7 . 0  CA 7 . 9  1 6 . 7  CA 1 0 . 0  1 0 . 8  LC 32 . 7  60 . 7  
BS 3 . 3  0 . 5  BS 4 . 0  SA 0 . 8  HS  8 . 7  8 . 7  
HW 1 . 0 HS 3 . 0  4 . 2  HS 5 . 4 SA 7 . 0 
I N  1 . 5 1 . 0 AC 0 . 5  HW 3 . 9  
BT 0 . 2  HW 0 . 5  AF 3 . 6  0 . 7  
HS 0 . 2  1 . 0 BW 0 . 5  I N  2 . 9  2 . 0  
SA 0 . 1  LA 2 . 5  BS 2 . 1  1 4 . 7  
RW 0 . 1  BW 0 . 8  1 . 3 
AC 0 . 1  SF  0 . 3 2 . 7  

RW 0 . 2  
SC 0 . 2  
PH  2 . 7  
,ll.C 1 . 3 

Stokes Po i nt Stokes Lagoon Herschel  I s l and' 

Speci es  Percent compos i t  i on Spec i e s  Percent compo s i t i o n  Spec i es  Percent compo s i t i o r  
1 974  1 97 5  1 974 1 97 5  1 974  1 97 5  

( n=244 ) ( n =48 ) ( n=498 ) ( n=32 1  ) ( n=242 ) ( n = 1 81  ) 
CA 5 3 . 3 27 . 1  CA 64 . 7  34 . 6  CA 7 2 . 3  45 . 3  
LC 27 . 1  64 . 6  LC  20 . 5  59 . 2  SA 20 . 7  
SA 1 1 . 5 SA 1 0 . 0  0 . 3  HS 3 . 7  6 . 1  
HS 8 . 2  2 . 1 HS 4 . 4  LC  3 . 3  4 5 . 3  
I N  4 . 2  HW 0 . 2  0 . 6  BS 2 . 1  
HW 2 . 1  PH 0 . 2 1 . 6 PH 0 . 6  

I N  0 . 9  NP  0 . 6  
AF 0 . 9  
CP  0 . 9  
BW 0 . 9  

t.O 
W 



Ta b l e 1 1 .  Compar i son of catch  per u n i t effo rt fo r nearshore and offshore s tat i ons  i n  s i x  d i fferent  a reas . 

Area Depth Sta t i o n  Da te T i me * N umber of e a c h  s pec i e s Total  
( m )  n umber :!: 5 mi !] ,  L C  CA H S  BS I N  HW P H  AF S C  

S h i n g l e N S  3 . 0  1 04 30 . 7 . 7 5 1 2 3 0 - 1 330 1 81 1 4  2 1 2 200 
Po i n t 

OS 3 . 0  1 0 5 3 1 . 7 . 7 5 1 34 0 - 1 440 

Ki ng NS 1 00 2 9 . 7 . 7 5 2 340 -0040 8 1 2  2 1  
Po i n t 

NS 1 00 2 9 . 7 . 7 5 2 2 3 0 - 2 3 3 0  2 2  2 2  

OS 2 6 . 0  1 00a 2 9 . 7 . 7 5 1 9 3 0 - 2 1 30 . 0  

P h i l l i p s N S  1 . 4 24 . 7 . 7 5 1 60 0 - 1 7 0 0  34 3 8 48 
Bay OS 1 . 3 4 24 . 7 . 7 5 1 6 5 5 - 1 855 3 2  3 2 8 4 7  

S t o k e s  NS 2 . 5  2 5  2 3 . 7 . 7 5 0 2 2 5 - 0 3 2 5  3 1  1 3  2 48 
Po i n t 

OS 6 . 0  2 7  2 3 . 7 . 7 5 0205 -0305 0 

S t o k e s  N S  3 . 3  26c 1 7 . 7 . 7 5 1 2 3 0 - 1 330 30 32 
Lagoon 

O S  2 . 5  26d 1 7 . 7 . 7 5 1 24 5 - 1 350 2 2 

N S  3 . 3  26c 1 8 . 7 . 7 5 0 1 0 5 - 0 2 0 5  2 0  4 24 

O S  2 . 5  26d 1 8 . 7 . 7 5  0 1 4 0 - 0 2 5 0  2 2 

NS 3 . 3 2 6 c  4 . 8 . 7 5 0 0 2 5 - 0 1 2 5  39 1 0  4 9  

O S  2 . 5  26d 4 . 8 . 7 5 0 1 4 5 - 0 2 4 5  3 6 9 

H e r s c h e l  N S  3 . 0  3 1  2 0 . 7 . 7 5 2000 - 2 1 00 1 1  9 20 
I s l a n d  OS 5 . 0  3 1  20 . 7 . 7 5 201 5 - 2 1 1 5  0 

N S  3 . 0  34 2 1 . 7 . 7 5 2 3 1 0 - 00 1 0 8 3 1 1  

OS 7 . 0  34a 2 1 . 7 . 7 5 2 3 1 5 - 001 5 0 

N S  n e a r s hore , n e t s  s e t  wi th i n  2 5  m from s h o re *Pac i fi c  S t a n da rd T i me 
OS o ff s h o r e , nets s e t  more than 500 m from s ho re 

\.0 
� 



Ta b l e 1 2 .  Stomach  contents of  l ea s t  c i sco  ca ught  at d i fferent l ocat i o n s  a l ong the Y u kon  coa s t  i n  J u l y ,  
Aug u s t  and ear ly  September ,  1 97 4 . 

I JI )i }  1 : ! '·1 I I n  /, : I ( J r ,  TOTAL 

I ;U, ( l l l ' ;  , i H :  : " �. -' " I I : I ! : "  ','I . , 1 ! I 1J ' , 1  ! ! 1/1 '," I�;� Y i 'l ! ' , ! !()!.:] " I  , I i ;\,id fi,l� 

U1 : t.i1 ) I �:. ,1 ) ( Il- ')'J ) ' 11 ' 1 4  ) ( 1; - 1 1 ) ( '1 '  'J ) ( 11 1 )  ( 1 1 1 )  ( 11- 1 1 4  ) 

f ll Vr (  t i i v ii fli v:j 1" v tJ fll v:l fiJ vii m vil f;1 vtJ H{ vii 
CHU) 1 M I  A 

CO IH?poda ?(' SO . O  lb .  7', 60 1 4  3:) . 9  1 6 ,  g 35 . 7  D .  fJ 4 S .  4 8 , 0  1 00 1 00 50 4 3 ,  q 26 , 0  
1\!Ill l h  i poda 7 Pl . 9  '" 7', ' 0 ,  ?i' ',6 A 4 0 , 1\ S7 . 1 32 JJ l B . 8 , 8  4 2  36 , 8  24 , 8  
f'1y� i dJ l<�d l B , 7  6 ,  P 3U , 8 26 . 4  7 . 1 6 , 9  g ,  26 . 3  {2 1 9 . 3  1 5 . 3  
I \opoda (j . B  3 1 1 7 . 9  3 . 1  '10 ° 4 2 .  1 7  1 4 .  q 7 . 8  
C r u s t. p c w t<, 4 O .  1 ! , 6  0 ,  ! 3 2 . 6  0 . 4  

1 0 1 AI 3 3  7 S . 0  :d 4 l !lIL O 1 0!UJ ]11 il7 .  t� 7 . :; 1 :1 '12 .  t� 7 . 4 8 7 ? , 7 tn . l  1 flO 1 00 9 3  81 . 6  74 . 3  

1 1101 Cl A 

C h i n}r1om i dd e  ( L )  l (J 22 . 7  I O . -{ , 7  1 . 7  7 ,  0 .  ? 1 00 7 0 . 0  1 5  1 3 . 2  4 . 8  ( I' ) B 1 8 , 2  1 1 .  ! '1 . 1  () . y 7 ,  0 . 1  1 00 3 0 . 0  1 2  1 0 . 5  4 . 7  
( A )  2 4 . 5  ? ] 2 1 . 8 0 . 9  

le t a  1 1 1  2 5 . 0  7 3  B 7 , 7  2 7 .  0 . 3  1 00 1 00 . 0  1 6  1 4 . 0 1 0 . 4  
Un i dpn t . d i p t e r a  20 . 5  1 1 . 1! 1 D. 3 1 .  7 .  0 , 3  2 1 8 . 2  8 . 1  1 6  1 4 .  a 5 . 1  
HYIIIPr loptpt'a 7 . 7  0 . 7  3 2 . 6  0 . 3  
P 1 ('copter'a 4 . 5  lI, 2 1 . 8 3 . 1  
Co 1 e o p U'I�d 2 , 3  0 ,  1 0 . 9  0 . 4  

TOT AI ?II 4 5 . 5  '1 '1 , I 2 3 . 1 4 ,  (, 7 . 1  () . 6  2 1 8  8 . 1  Hn 1 0 0 . 0  3 3  28 . 9  1 9 . 3  

r I �)H 

U n i  d e n t . )'l'md i ns 7 . 7  2 ,  , 1  8 . 6  3 . 5  . 9  
S t  i ck l l-'bad 2 . 3  / . 3  2 , 6  O.  1 . 8 . 3  

TOTAL 2 . 3  ? 3  1 0 . 3  3 . 0  7 . 1  8 . 6  5 .  3 .  

1'1 1 1  CYI 'UIlA 2 . 3  f l .  ? D . l  

i'l ! S et  L L ANI  OilS 

U n i d pn t . llIa t ' 1 .  6 . 8  2 . 6  0 , 7 1 8 . 2  8 .  B 3 0 . 8  
P 1  d n t  rn a  t I 1 . 5 . 1  4 . 4 7 . 1  3 , 4  2 , 6  2 . 3  

lUTAI 6 . 8  D .  7 . 7  :} . l  7 . 1  3 . 4  1 8 . 2  8 . 8  7 0 3 . 1  

85 8 62 69 98 2 2 1  3 1 5 4 7  
f'fl1pty 48 . 2  5 0 . 8  3 7 . 1  7 9 . 7 8 8 . 8  1 00 66 . 7  0 7 9 . 2  

Avera(w v o l . (I ' IT ) 1 . 1  1 . 3 1 . 5  1 . 3  0 . 5  0 0 . 2  0 . 3  1 . 3  
1·lean 1 cn q t h  ( 111m ) 284 , Il 21Ei . 8  289 . 6  2 6 3 .  252 . 7  2 2 1 . 1  1 57 . 0  287 . 0  250 . 5  

L e nq t h  )"dfHJC (;nl l l)  ::?0 - 3 7 3  0 2 3 ? - 3 1 1 . 0  ' 1 8 - 3 7 1 . 0  1 4 8 - 3 3 5  1 3 1- 326 . 0  1 31 - 3 5 3 . 0  1 30 - 1 90 . 0  1 30 - 37 3 . 0  

St d t i on s i n c l uded 2, 3, 6 ,  Ii , 25, 3 1  3 2 ,  3 3 ,  34 , ( ') ,  2 8 ,  35 1 ,  4 ,  S ,  7 4 1 , 4 2 ,  4 3 ,  1 02 ,  1 03 ,  1 04 ,  2 7  
2 5 1 l ,  2 6 e ,  2'1 39 1 00 , 1 1  2, 1 1  3 1 05 ,  1 07 ,  1 09 ,  
3 0 ,  3 6 ,  1 06 1 1 0  

to t a l  nUiliber o f  ') tOllld CflS Ivi ttl f Ol d .  fl"equPrlcy o f  O C C U r I"enc e ;  the number o f vN ::: the a v e l'aqe v o l  ulile expressed ( P )  oupae 
s tollldc h ';,  1 11 \'/l1 i ( h  a pa d i c u l a r  i tem as a percen tage of the t o ta 1 

n '"  to ta l nUlilber of S t Ol1ldChs eXdll l i nPl . OCCUIT{" d .  vol ume o f  a pa r t i cu l a r  i tem (il) a d u l  t 
i n  ' tJ '  s tomachs. 

t l: t Iw f )'(" i IJf'IK '{ of O( (. tJI'J"PI 1Ce c;.-,pre:,<.,p{j ( I, )  1 a r v a e  
tl ')  jJ("J'( \ ' I l (  Jql: o f  ' Il :  

\.0 
U! 



Ta bl e 1 3 . Stoma ch  conten t s  of Arct i c c i s co ca ught  a t  di fferent 
Augus t  and earl y Septembe r , 1 974 . 

l ocati o n s  a l ong 

f UOl) J l l �'� 

[ ;;I;')IJ:1\ 
( �j o  1 ( 7 )  

1 � 1 vli 
CIWS 1 i\C[li 

lOlAl 

37 29 . 1  ?tl . 7  
1 1  9 . 4  7 . 4  
1 1  2 . 7  3 . 0  
1 4  1 1 .  (j :i . 7 

p a r t ..;  1 8  1 "1 . ?  7 . ... 
72 S6 . 7  SO. ? 

J ilSI C 1,".. 

F I  Sil 

Cll1 !"onomi d il f-'  ( l � P )  2 7 2 1 . 3  
T,' \ c h o p tel-a 1 0 . 8  
Hymenootera 1 O . H  

Oes U i d a p  
D i Dtera ( A )  + p a n ,:, 1 0 . 8  
I n sect frJqn(� n t s  1 6  1 2 . () 

lOTAl ]7 ?9. 1 

1 4 . 2 
t !'C1U? 
t 1'dC(> 
o .  
6 . 1 

2 1 . (j 

U n i den t .  rema i n s  2 . 4  3 . 7  

AiHIE L I DA 

Polychaeta 
Un i de n t .  I'lOrr1IS 

lOlA!. 

P E l E C Y PODA 

ARACllll i OA 

Hydrachna 

'·\ I S C E l lAtlEOUS 

U n i den t . lila t ' , .  
Orga n i c  debr i s  
P l a n t  matter 
Stones 
!'Iud 

TOTAL 

n 
emDty 

Average vo l .  (1111 ) 
!·lean 1 ength (Inn) 

Length ranqe (mm) 
Stat i on s  i n c luded 

2 . 4  0 . 8  

2 . 4  O .  H 
2 . 4  l . H 

O. R t,-ac(' 

16 1 2 . 6  
36 28 . 3  

3 . 9  0 . 8  
1 . 6  1 . :; 

5') 4 2 . 5 1? 5 
2 7 9  

511 . 4  
0 . 9  

3 33 . 6  
1 16-430 
2 .  3 .  6 .  R. 16a . 

26b.  26c , ?9. 30 , 
3 6 ,  1 06 

ill 

f � � v ' ,  

4 0 . lI  
1 6  79. 1 

I I , ? fl , :, 

s q . S  1 . '  
,;0 7? 7 

9 1 6 . 4  1 :) , 9  

1 , 8 0 . 1  

1 . 8 0 . 1  

1 , 6  D. :) 

16 2 9 .  I 9. S 
4 7 . 3  4 .. ) 

3 . 6  0 . 6  

1 1  4 0 . 0 1 4 . 5  
1 9 7  

1 

34 7 . 1  
245-440 
31 . 31 . 33 

34 , 39 

( I i  ; (1 � I - ; l UU '-. 
( 'j " ?,i) 

f �; ,,:1 

31 . ·J I e ,  B 
]:) 4 H . 1; 7 1 . 6  

·1 . 3 
1 0  1 3 .  q 

1 1 , ,1 0 . 2 

C 1 g,l 7 7 9 . 1  

. ?  1 " ,l ( f '  
n . .1 

1 . .1 0 . 1 

fl . 3  1 . 2  

1 0  1 3 . g . 6  

1 . ·1 . 8  

1 . 4 1 . 8 

1 . 4 O. ] 

14 1 9 . 4  4 . 1l 

1 1  . 1 
1 . 4 O .  
1 . 4 3 . 7  

1 5  34 . 7  1 7 . 2  

1 7 6 
1 
C 

3 33 . 1  
209-441 

15. 1B. )5 

l OC/,l l otl 
i'H l l l !  !':, B,'\Y 

( 11 :  l S )  
m vN 

3 3 . 3  1 7 . 6  
g 5 3 . 3  Sil . 5  
" 16 . 7  5 . 9  

6 . 7  0 . 2  

I n  66 , 7  78 . 2  

0 . 7  0 . 1  

20 . 0 2 . 5  

4 26 . 7  1 . 7  

6 . 7  4 . 1  

1 3 . 3  1 1 .  3 

1 3 . 3  1 1 .  3 

1 3 . 3  
6 . 7  

10 . 0  

1 34 
88 . B  

3 . 1  
336 . 4  

1 1 0 -455 
1 .  4 .  5.  

. 9  

. 8  

3 . 7  

tota 1 number o f  s tornachs \'Il t h  foo d .  frrquency of occurrence; t h e  number o f  
stomachs i n  wh i c h  a p a rt i c u l a r  i ter'1 
o c c u r/·cd. n :.. total n umber o j  stomachs ('xdll, i ncd.  

HI ;c the frequency o f  occurrence eXDressed 
a s  tlf'rcentaqe o f  ' N ' . 

f:f.Y - SH I tlf,l[ 

( 1< "4 ) 

m � v N  

3 7 5 . 0  89 . 7  

7 5 . 0  89 . 7  

1 1 5 . 0  1 0 . 3  

1 5 . 0 1 0 . 3  

6 7  
94 . 0  

0 . 8  
306 . 5  

1 1 1 -400 
4 0 .  4 1 .  4 1 .  

1 0 0 .  1 1 1 .  1 1 3  

TR[�n Ri\,Y 
( Il " 1 )  

f N  

5 0 . 0  

50 . 0  

vN 

: 2  

. 1  

5 0 . 0  98 . 8  

5 0 . 0  98 . 8  

1 38 
9 8 . 6  

8 . 1  
350 . 9  

1 4 1 -4 35 
1 01 .  1 03 .  1 04 .  
1 0 5 .  1 0 7 .  1 08 

1 0 9 .  1 1 0 

vN ::: the average vol uflle expressed 
a s  a percentage o f  the tota 1 
vol ume of a p a r t i cu l a r  i tem 
i n  ' N '  stomac h s .  

( L )  " l a rvae 

the Y ukon coa s t  

�! i Vi l?�, 
(II ? )  

f I � ,,:; 

1 50 . 0  4 0 . 0  

1 5 0 . 0  4 0 . 0  

1 50 . 0  6 0 . 0  

50. 0 60 . 0  

8 
75 

0 . 1  
.151 . 8  

281\ - 4 2 1  
9 .  9a 

( P )  pupae 

1Olfl.L 
;'l,L l  ;if?[A:" 

(tj= Z7 7  ) 
f �I v � j 

S7 31 
7 1  
1 5  
1 4  8 . 7  7 . 1  
1 9  1 0 . 5  6 . 4  

1 84 6 6 . 4  61 . 1  

3 2  1 1 . 6 4 . 7  
Z 0 . 7  0 . 1 
2 0 . 7  trace 
1 0 . 4  trace 
7 2 . 5  1 .  3 

2 3  8 . ]  6 . 6  

5 6  20 . 2  1 2 . 7  

1 3  4 . 7  6 . 7  

1 . 4 1 . 7 
1 . 1 0 . 3  

1 . 5  2 . 0  

2 . 1  0 . 8  

0 . 4  trace 

.7 6 . 6  
u . 8  5 . 7  

3 . ,.) 1 . 5 
2 . . 1 0 . 6  
1 . 1  1 . 2 

I ( )�: 38. 3 1 5 . 6  

999 
7 1 . 3  

1 . 3 
137 . 3  

"! 1 (1 ·4 5 5  

i n  J u l y ,  

\0 
()) 



Tabl e 1 4 . Stomach  contents of Arcti c char  caught  at  d i fferent l ocati ons  a l ong  the  Y u kon  coast i n  J u l y ,  
Aug ust  and  ea r ly  September ,  1 974 . 

FOOD I TEM LOCAT ION TOTAL 

LAGOONS HERSCHEL I S .  CAL TON-STOKES PH I L L I PS BAY TRENT BAY R I VERS ALL AREAS 

( N " ? )  ( N=40)  ( N=2 7 )  ( N = 8 )  ( N = 1  ) ( N = 2  ) ( N" 8 5 )  

" fN ·;vN i.fN :.vN fN ;'.vN 'fN ;:vN :;fN :!.yN -';fN .'"-vN HN !".vN 

CRUSTACEA 

Amphi poda 28 . 6  9 . 0  1 6  4 0 . 0  1 0  . . 7 9 3 3 . 3  8 . 6  1 2 . 5  1 0 . 1  1 50 . 0  5 . 4  2 9  34 . 1  1 0 . 0  
11ys i dacea 8 20 . 0  1 . 8 1 0  3 7 . 0  22 . 1  1 8  2 1 . 2  5 . 6  
I sopoda 42 . 9  1 9 . 8  4 1 0 . 0  1 . 0 2 7 .4 1 4 . 9 2 5 . 0  4 2 . 0  1 1  1 2 . 9  6 . 4  
Copepoda 2 7 . 4  3 . 7  2 2 . 4  1 .  2 . 

TOTAL 7 1 . 4  28 . 8  20 5 0 . 0  1 3 . 5  1 6  59 . 3  49 . 3  37 . 5  52 . 1  1 50 . 0  5 . 4 45 52 . 9  2 3 . 2  

I NSECTA 

D i ptera (A) + parts 2 . 5  D . 4  1 1 2 . 5  1 2 . 7  2 . 4  0 . 8  
C h i ronomi dae ( L )  28 . 6  1 6 . 2  

2 .5/ 0 . 5  
2 . 4 0 . 4  

C o  1 eoptera 1 4 . 3  0 . 9  2 . 4  0 . 4  

TOTAL 28 . 6  1 7 . 1  5 .  :j 0 . 9  1 1 2 . 5  1 2 . 7  5 . 9  1 . 6 

F I SH 1.0 
'-l 

Uni dent . f i s h  remai n s  3 4 2 . 9  31 . f, 2 1  52 . 5  24 . 7  2 9 . 6  1 3 . 7  4 50 . 0  2 6 . 5  1 50 . 0  7 3 . 3 3 7  4 3 . 5  22 . 6  
Cod ( un i den t . )  9 22, 5 51 . 3 1 1 00 1 00 1 0  1 1 . 8 3 7 . 4  
Fourhorn sc u l p i n  1 2 . 5  1 . 2 1 4 . 8  1 3 . 0  5 5 . 9  3 . 4  
Arct i c  c i sco 1 Z. 5 5 . 1  3 . 7  1 d .  2 2 2 . 4  6 . 6  
Arct i c 1 amprey 3 . 7 2 . 0  1 1 . 2  0 . 4  
Lea s t  c i sco 3 . 7  2 . 7  1 1 . 2 0 . 5  

TOTAL 42 . 9  31 . 6  32 80 . 0  82 . 3  1 3  48. 1 4 5 . 6  4 50 . 0  2 6 . 5  1 1 00 1 00 1 50 . 0  7 3 . 3  54 6 3 . 5  70 . 9  

ARACHN I DA 1 1 4 . 3  0 . 9  1 . 2 trace 

POL YCHAETA 1 1 2 . 5  2 . 5  1 . 2 0 . 1 

M I SCELLANEOUS 

U n i dent . materi a l  4 ; 0 . 0  3 . 2  7 . 4  2 . 4  1 50 . 0  2 1 . 3 8 . 2  2 . 8  
P l a nt matter 1 4 . 3  1 8 . 0  3 . 7  2 . 7  1 2 . 5  6 . 2  3 . 5  1 . 3 
Mud 1 4 . 3  3 . 6  1 . 2 0 . 1  

TOTAL 2 8 . 6  2 1 . 6  1 0 . 0  3 . 2  1 1 . 1  5 . 1  1 2 . 5  6 . 2  5 0 . 0  2 1 . 3 1 0  1 1 . 8 4 . 2  

n 2 7  '68 43 25 1 2 1 66 
empty 74 . 1  - 4 1 . 2  3 7 . 2  6 8 . 0  0 0 48 . 8  

Average vol ume ( m 1 ) 1 . 7 8 . 1 3 . 4  4 . 6  9 . 0  1 . 5  4 . 7  
Mean 1 ength (001)  4 2 3 . 7  42 7 . 3  4 1 4 . 9  4 28 . 5  4 2 3 . 7  

Length range (001) 289-595 30j -590 1 42 - 5 7 9  3 1 4 - 5 8 1  1 4 2 - 595 
S t a t i ons i nc l uded 2, 26a , 26b , 3 . , 32 , 3 3 ,  2 5 ,  28 , 3 5  1 ,  4 ,  5 ,  7 1 09 9a 

26c 3 4 ,  39 

N = tota l nlJllber o f  stomachs with food . f = frequency of occurrenc e ;  the number o f  " vN = the average vol ume expressed (A) = a du l t  

n = tota l numbe�. o f  stomachs e'fami ned . 
s tomachs in wh i ch a part i c u l a r  i tem as a percentage of the total 
o c c u rred . vol ume of a part i c u l a r  i tem 

i n  ' N '  stomach s .  
'HI = the frequency of occurrence expressed 

as percentage o f  I N I .  ( L )  1 arvae 



Tabl e 1 5 .  Stoma c h  contents of  fou rho rn scul p i n caught a t  d i fferent  l ocat i o n s  a l ong the  Y u kon  coa s t  i n  J u l y ,  
Augus t  and e a rl y Septembe r ,  1 974 . 

FOOD I TEM LOCAT I ON TOTAL 

LAGOONS HERSCHEL CALTON- STOKES P H I L L I PS BAY KAY - S H I NGLE TRENT BAY ALL AREAS 

( N = 2 )  ( N= 8 )  ( N = l ) ( N= 1 2 )  ( N= O )  ( N = 3 )  ( N=26 ) 

f %fN %vN f %fN %vN f %fN %vN f %fN %vN f %fN %vN f %fN %vN f UN %vN 

CRUSTACEA 

I sopoda 2 1 00 1 00 8 1 00 9 9 . 6  100 1 00 1 2  1 00 9 9 . 0  3 1 00 1 00 26 1 00 99 . 3  
r�ys i dacea 1 1 2 . 5  0 . 4  1 3 . 8  0 . 2  

TOTAL 2 1 00 1 00 8 1 00 1 00 1 00 1 00 1 2  1 00 9 9 . 0  3 1 00 1 00 26 1 00 99 . 5  

F I SH 

Eggs 8 . 3  1 . 0 3 . 8  0 . 5  

TOTAL 8 . 3  1 . 0 3 . 8  0 . 5  

n 1 2  9 1 1 3  4 4 43 
% empty 83 . 3  1 1 .  1 0 7 . 7  1 00 . 0  25 . 0  39 . 5  

Average vol . (ml )  3 . 8  7 . 5  1 . 0 1 8 . 2  0 7 . 3  7 . 6  
tlean l ength ( mm )  233 . 5  206 . 3  1 64 238 . 9  1 72 . 3  268 . 3  222 . 1  

Leng th range ( mm )  1 29 - 281 1 81 - 240 1 71 - 304 1 30-21 5 2 2 9 - 303 1 29 - 304 
Sta t i o n s  i nc l uded 2, 26a , 26b ,  29 3 1 , 32 25 1 ,  4, 5, 7 1 00 1 07 

N = tota l number of s tomac h s  wi th food . f = frequency of occurrence ;  the number of %vN the average vol ume expres sed 
s tomachs i n  whi ch a parti cul ar i tem as a percentage of the tota l 

n = to tal n umber of s tomac h s  exami ned . occurred . vol ume of a part i cu l a r  i tem 
i n  ' N '  s tomach s .  

%fN = the frequency o f  occ urrence expressed 
as percentage of ' N ' . 

� co 



Ta b l e 1 6 .  Stomach contents of  borea l  sme l t caught a t  d i fferent l o ca ti ons  a l ong the Y ukon coast i n  J u l y ,  
August  and ear ly  Septembe r ,  1 974 . 

FOOD I TEM 

PH I LL I PS BAY 

( N= B )  

f %fN %vN 

CRUSTACEA 

F I S H  

Amph i poda 5 62 . 5  40 . 7  
Mys i dacea 4 50 . 0  l B . 6  
I so poda 3 37 . 5  30 . 5  

TOTAL B 1 00 B9 . B  

Un i dent .  rema i ns 1 2 . 5  1 0 . 2  

TOTAL 1 2 . 5  1 0 . 2  

n 1 1  
% empty 27 . 3  

Avera ge vo l .  ( ml ) 0 . 7  
Mean 1 ength ( mm )  26 1 . 4  

Length range ( mm )  1 7 1 - 321  
S ta t i ons  i nc l uded 1 ,  4 

N tota l number of  s tomachs  wi th food .  

n = total  number o f  s tomachs  exami ned . 

f freq uency of occurrenc e ;  the number 
of stomachs  i n  wh i c h  a pa rt i c ul a r  
i tem occu rred . 

LOCAT I ON TOTAL 

KAY-SH I NGLE TRENT BAY ALL AREAS 

( N=O )  ( N= l  ) ( N= 9  ) 

f %fN %vN f %fN %vN f %fN %vN 

5 5 5 . 6  30 . 4  
1 00 1 00 5 5 5 . 6  39 . 2  

3 3 3 . 3  2 2 . B  

1 00 1 00 9 1 00 92 . 4  

1 1 . 1 7 . 6  

1 1 . 1 7 . 6  

1 0  Bl 1 02 
1 00 9B . B  9 1 . 2 

0 2 . 0  O . B  
2 1 3 . 9  2 29 . 5  23 1 . 4  

1 70-2Bl 1 1 B- 305 l l B-321  
1 00 ,  1 1 3  1 04 ,  1 05 ,  l OB ,  

1 09 ,  1 1 0 

%fN t he freq uency of occ urrence expressed a s  
percentage of  ' N ' .  

%vN the average vol ume expres sed a s  a percentage 
of t he tota l vol ume of  a pa rti cul a r  i tem i n  
' N '  s tomachs . 

'0 
'0 



Tabl e 1 7 .  Stomac h  contents of h umpback wh i tefi sh  caught at  d i fferent l ocat i ons  a l o ng  the Y u kon coast i n  
J u l y , August  and  ear ly  September , 1 974 . 

FOOD I TEM 

CRUSTACEA 

Amp h i poda 
I sopo da 

TOTAL 

I NS E CTA 

LAGOONS 

( N=6 ) 

f %fN %vN 

1 6 . 7  0 . 2  

1 6 . 7  0 . 2  

C h i ronomi dae ( L )  5 
( P )  4 

83 . 3  4 1 . 7  
66 . 7  2 7 . 6  

Tota 1 5 

P l ecoptera 

TOTAL 

F I SH 

S t i c k l eback 

TOTAL 

M I SC E L LANEOUS 

Organ i c  debri s 
I norgan i c  debri s 

TOTAL 

6 

83 . 3  69 . 3  

1 6 . 7  1 6 . 6  

1 00 85 . 9  

1 6 . 7  1 1 . 1 

1 6 . 7  1 1 . 1 

1 6 . 7  2 . 8  

1 6 . 7  2 . 8  

9 
33 . 3  

5 . 4  
333 . 3  

3 1 1 -383 

n 
% empty 

Average vo l . (ml ) 
Mean l en g t h  (mm)  

Length range ( mm )  
S ta t i on s  i nc l uded 2 ,  3, 26c , 30 

PH I L L I PS BAY 

( N=4 ) 

LOCAT I ON 

KAY -SH I NG L E  

( N= O )  

f %fN %vN f %fN %vN 

� 50 . 0  33 . 2  

2 50 . 0  33 . 2  

2 5 . 0  3 . 4  
2 5 . 0  3 . 4  

2 5 . 0  6 . 8  

2 5 . 0  6 . 8  

2 50 . 0  26 . 9  
1 2 5 . 0  33 . 1  

2 5 0 . 0 6 0 . 0  

6 
33 . 3  

3 . 6  
335 . 5  

269-371  
1 ,  7 

4 
1 00 

o 
364 . 8  

340 - 3 7 7  
1 1 1  

TRENT BAY 

( N= l ) 

f %fN %vN 

1 00 1 00 

1 00 1 00 

1 7  
94 . 1  

0 . 5 
305 . 2  

2 1 4-430 
1 02 , 1 04 , 1 08 

1 09 

N total n umber of s tomachs wi th food . %fN the frequency of occ urrence expressed 
a s  percentage o f  ' N ' . 

n = tota l n umber of s toma c hs exam i ned . 

f frequency of occur rence ; the n umber 
o f  s tomac h s  i n  wh i c h a part i cu l a r  
i tem occurre d . 

%vN the a verage vol ume expressed as a 
percentage of the tota l vol ume of a 
part i c u l a r  i tem i n  ' N '  s tomachs . 

TOTAL 

ALL AREAS 

( N= 1 1  ) 

f %fN %vN 

2 1 8 . 2  1 0 . 2  
1 9 . 1  t race 

3 2 7 . 3  1 0 . 2  

6 
5 

6 

1 

54 . 5  30 . 2  
4 5 . 5  20 . 4  

54 . 5  5 0 . 6  

9 . 1  1 1 . 5 

7 6 3 . 6  6 2 . 1  

9 . 1  7 . 7  

9 . 1  7 . 7  

4 36 . 4  1 0 . 0  
1 9 . 1 1 0 . 0  

4 36 . 4  20 . 0  

36 
6 9 . 4  

4 . 3  
32 3 . 9  

2 1 4-430 

( L )  = l a rvae 

( P )  = pupae 

o 
o 



Ta b l e 1 8 .  Stomach  contents o f  i nconnu  caught  a t  d i fferent  l ocati ons  a l ong the Y u kon  coa st  i n  J u l y , August  
and  ear ly  September ,  1 974 . 

FOOD I T EM LOCAT I ON 

LAGOONS P H I L L I P S BAY TRENT BAY R I V E RS 

( N=4 ) ( N= 2 )  ( N= 1 0 )  ( N = l ) 

f %fN %v N f %fN %vN f o<fN %vN f %fN 

CRU STAC EA 

I s opoda 50 . 0  1 . 6 

TOTAL 50 . 0  1 . 6 

F I S H 

U n i de n t .  fi s h  2 50 . 0  48 . 7  2 1 00 . 0  98 . 4  3 30 . 0  20 . 0  1 00 
CA l 2 5 0 . 0  4 1 . 5  6 6 0 . 0  36 . 0  
L C  2 2 0 . 0  4 0 . 5  
H S  * 2 5 . 0  8 . 9  
NS J 2 5 . 0  0 . 9  2 .  2 0 . 0 1 . 1 
BS 1 1 0 . 0  2 . 4  

TOTA L 4 1 00 1 0 0 2 1 00 . 0  98 . 4  1 0  1 0 0 1 00 1 00 

n 6 4 31 1 
% emp ty 3 3 . 3  50 . 0  6 7 . 7  0 

Average v o l . ( m l ) 4 2 . 6  1 5 . 5  2 5 . 3  1 0  
Me an l e n g th ( mm )  52 8 . 5  561  . 5  502 . 8  

Length ra nge ( mm )  4 2 5 - 6 30 4 9 5 - 6 38 340 -8 1 2 
S ta t i o n s  i nc l uded 2 

N to t a l  n umber o f  s toma c h s  wi th foo d . 

n = total  n umber o f  s tomac h s  exami ned . 

1 ,  4 1 04 ,  1 08 ,  1 09 

f fre q u ency of o c c u r rence ; t h e  
n umber of s toma c h s  i n  wh i c h a 
pa rt i c u l a r  i tem o c c u rred . 

9a 

%fN = the freq uency of o c c u r rence ex 
e x p re s s ed a s  percentage of ' N ' . 

TOTAL 

ALL AREAS 

( N= 1 7 ) 

%vN f UN %vN 

5 . 9  . 1 

5 . 9  . 1  

1 00 8 4 7 . 1  37 . 5  
8 4 7 . 1  34 . 8  
2 1 1  . 8  2 2 . 0  
1 5 . 9  3 . 3  
3 1 7 . 6  1 . 0 
1 5 . 9  1 . 3 

1 00 1 7  1 00 . 0  99 . 9  

4 2  
5 9 . 5  
2 7 . 3  

541 . 3  
340-81 2 

%vN t h e  a verage v o l ume e x p re s sed 
as  a percentage o f  t h e  to ta l 
v o l ume o f  a p a r t i c u l a r  i tem i n  
' N '  s toma c h s .  

* code name s fo r fi s h  s p e c i e s  
( s ee Ta b l e 1 ) . 

0 



Tabl e 1 9 . Stomac h  contents o f  Arc ti c and  s ta r ry fl o unders ( re su l ts comb i ned ) caught  a l ong 
the Yu kon coas t  i n  J u l y ,  August and  ear ly  September ,  1 974 . 

FOOD I TEM 

CRUSTACEA 

Amph i poda 
I sopoda 
Mys i da cea 

TOTAL 

PELECYPODA 

M I SCE LLAN EOUS  

Organ i c  debri s 

f 

7 
6 
1 

1 2  

2 

4 

ALL AREAS 
( N= 1 3 )  
%fN %vN 

53 . 8  29 . 7  
46 . 2  32 . 1  

7 . 2  6 . 4  

92 . 3  68 . 4  

1 5 . 4  1 3 . 8  

30 . 8  1 8 . 0  

1 6  
1 8 . 8  

1 . 9 
2 1 1 . 0 

n 
% empty 

Average vol . ( ml ) 
Mean l ength  (mm)  

Length  range ( mm )  
Sta ti on s  i nc l uded 

1 05 -300  
1 , 2 , 4 , 5 , 7 , 26a 

N = tota l n umber of s tomac h s  wi th food . 

n = total  n umber of  s tomachs  exami n ed . 

f = frequency of occurrence ; the n umber 
of  s tomac h s  i n  wh i ch a p a rti cu l a r  
i tem occurred . 

% fN = the freq uency of occ u rrence expres sed 
a s  percentage of I N I •  

%vN = the  ave rage  vol ume expre s s ed a s  a 
percentage of  the tota l vo l ume o f  a 
parti cu l a r  i tem i n  I N I  s tomachs . 

--' 

0 
N 



Ta b l e 20 . Percent compo s i ti on  by sex of 9 fi s h  s pec i es  caught  i n  g i 1 l ne ts 
a l ong  the Yukon coa s t  i n  J u l y ,  Augus t and  earl y September ,  1 974 . 

Spec i es N o .  s exed % fema l e % ma l e  % s ex u n i denti fi ed 

Arcti  c c i  sco  1 1 70 4 2 . 7  56 . 5  0 . 8  

Arct i c c har  1 91 63 . 4  33 . 5  3 . 1  --' 

0 
w 

Arct i c fl ounder 1 9  36 . 8  5 . 3  57 . 9  

Boreal sme l t 1 1 0  56 . 4  4 2 . 7  0 . 9  

Broad wh i tefi s h  8 1 2 . 5  62 . 5  2 5 . 0  

Fou rhorn scu l  p i  n 53 67 . 9  32 . 1  0 

H umpbac k wh i tef i s h  47 34 0 0  66 . 0  0 

I nconnu 45  53 . 3  46 . 7  0 

Leas t  c i s co 2296 5 1 . 7  47 . 9  0 . 5  
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Appendi x I .  The three most frequent l y caught  fi s h  spec i e s  i n  1 974 : 
A .  l ea s t  c i sco ; B .  Arcti c c i s co ;  and  C .  Arcti c c ha r .  

A .  

B .  

c .  
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Append i x  I I .  Other freq uentl y caught fi s h : A .  h umpback  wh i tefi s h ;  B .  i ncon n u ; 
and C .  fourhorn scu l p i n .  

A .  

B .  

C .  
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Appendi x  I I I .  A .  l arge j e l lyfi s h  and gastropod caught  at  S tat i on I V , Apri l 
1 974 ; B .  dense mat of  phyto -pl an kton on the under-surface of  
i ce at Stat i on I I I , Apri l 1 974 ; C .  sampl e of  emergent  fourhorn 
scu l p i n  fry s e i ned J u l y  26 , 1 974 at Stati on  26a . 

A .  

B .  

C .  



Append i x  I V .  Chemi ca l  ana l yses  o f  s u rfa·ce water sampl es  col l ected i n  Apr i l ,  1 974 . 

A 1 ka 1 i n  i ty Hardness  as  
� a s  Ca C03 QJ z CaC03 

s:: +.> I 
0 s:: rc---- QJ E 

or- o .s:: 0 +.> res :::s 
.jJ or- D..J:: res u or-

res +.> s:: res Vl+'> s- u res 
u res QJ +.> O S- +.> +.> 
0 .jJ :r: .s:: 0 .s:: 0 or- res 0 

-l Vl 0.. 0.. I- 0.. _____ Z Vl U I-

S h i n g l e V 7 . 29  0 1 05 . 1  0 . 03 0 . 1 5 3 . 30 1 24 1 80 
Sa b i ne I 7 . 4 5 0 98 . 6  0 . 07 0 . 1 7  3 . 30 1 1 6  1 80 
K i ng  V I  7 . 69 0 1 0 1 . 6 0 . 03 0 . 20 3 . 00 300 1 004 
S tokes  I I  7 . 94 0 1 23 . 0  0 . 06 0 . 07 1 . 1 0  1 53 3  5700 
Herschel  I I I  7 . 89 0 1 1 6 . 5  0 . 04 0 . 07 0 . 78 1 1 1 0  5300 

QJ 
QJ u ----

.- s:: E 
QJ ..a res u  � "0 QJ QJ res QJ  +.> ----
r- .jJ :::s S- :::s U Vl  o r-

s- res .-"0 QJ"O :::s o s::----
0 4- s:: res or- .jJ0r- "0 .s:: or- +.> 
- .- 0 +.> Vl .- Vl s:: E .- 0.. 0 
.s:: :::s s- O QJ o r- QJ o =<.. res 0.. '-J 
u Vl ...., I- S- LL. S- u ----- Vl-----

S h i ng l e V 46 . 2  68 0 . 06 465 . 8  2 1 9 . 4  430  0 
Sa b i ne I 93 . 1  52 0 . 06 3 97 . 7  324 . 4  540 0 
K i ng V I  2 640  620  0 . 1 4  5987 . 2  4962  8000 5 
Sto kes  I I  2 0265  3000 0 . 02 30326 281 27  > 8000 2 6  
Hers c hel  I I I  1 7096 0 . 1 1  3331 9 32465 > 8000 28 

Hg  Cu Ni Cr Zn Mo Co Mn Cd Pb Ag 

S h i ng l e V 0 . 0002 0 . 01 8  0 . 1 1  0 0 . 001  0 . 1 0  0 . 02 2  0 . 04-4 0 . 001  0 . 001  
Sab i ne I 0 . 001 4 0 . 004 0 . 1 60 0 . 001 0 . 1 0  0 . 030 0 . 002 0 . 001 0 . 007 
Ki ng VI  0 . 0009 0 . 022 0 . 720  0 . 01 0  0 . 20 0 . 007 0 . 02 5  0 . 01 2  0 . 1 00 
Stokes I I  0 . 1 633  0 . 033  0 . 91 6  0 . 892 0 . 02 0 . 02 5  0 . 5 76  0 . 001  0 . 050 
Herschel  I I I  0 . 0009 0 . 01 2  0 . 021  0 . 050 0 . 0 1 0 . 01 6  0 . 01 8  0 . 001 0 . 050 



Appendi x V .  

<= 
o 

'-' 
<0 

'-' 
V> 

Babbage R 
s ta t i on 9 

N i a ko l i k  P t .  

::I: 
"-

8 . 2 1  

s ta t i on 1 8 . 24 

Stokes Lagoon 
s t a t i o n  26c 8 . 2 1  

Herschel I s .  
s t a t i on 3 1  8 . 08 

Hers chel I s .  
sta t i on 32 8 . 34 

Babbage L k .  
s t a t i on 2 8 . 50 

Ki ng P t .  
Lagoon 
s t a t i o n  1 1 4  

Rol and Bay 
s ta t i on 30 

S h i n g l e  Pt . 
Lagoon 
station 1 04 

Kay P t .  
s ta t i on 4 1  

K i n g  P t .  
stat i on 1 00 

7 . 95 

8 . 76 

8 . 2 7 

8 . 6 7 

8 . 49 

C hemi ca l  ana l yses  of  s u rface water s ampl e s  col l ected i n  the s ummer of  1 974 . 

A l ka l i n i ty a s  
C a C0 3 

C .-- <n ___ 
OJ .......... .o-J .......... 

..c Ol 0 0'  
D.. E t-- E 

2:: 
<0 -

.c o o. .c  � '-' ­O l- � 

.c c co c... ----..- E 

64 . 0  < 0 . 0 5 

1 . 0 

2 . 2  

4 . 6  

4 . 6  

3 . 1 

63 . 0  o . c s  

46 . 0  < O . OS 

5 0 . 0  < 0 . 0 5 

7 0 . 0 O . O j  

6 1 . 2  0 . 1  ? 

44 . 4  0 . 0 3 

4 4 . 4  0 . 0 3  

6 9 . 8  0 . 3 7 

64 . 8  0 . 2 3  

7 1 . 8 0 . 5 S 

'" 
u 

- �  

� �  

1 .  9 5  

1 .  7 5  

1 .  0 1  

1 .  2 0  

1 .  60  

1 .  85 

0 . 34 

1 .  2 1  

1 .  7 5  

1 .  6 0  

2 . 80 

'T 
2:: 
<0 
1- ­

'-' �  

� [  

0 . 04 

0 . 04 

0 . 04 

0 . 02 

0 . 02 

0 . 06 

0 . 03 

0 . 05 

0 . 04 

0 . 03 

0 . 0 7 

�. 
u 
c � 
'" 0 

'-' .c 
u � " is 

-0 l-
e u 
c ·� 

U :o::: 

1 7 5 

750 

4 7 00 

9800 

9600 

1 1 50 

8900 

4 2 50 

490 

4 700 

925 

Co 
" 

- -0  
,-,:;:, .,..... .-­'-' � �  
o a.; ::­f-.- a::: E 

2 4 1  . 3  

556 . 0  

2 9 30 . 0  

7 39 9 . 0  

c _ O �  
\.... � 

1I . 1 2  

0 . 38 

() . 24 

O . OS 

Bl 04 . 0  . 0 . 2 5 

585 . 8  0 . 62 

5955 0 . 05 

2 2 1 6 . 0  0 . 64 

462 . 9  3 . 00 

2 388 . 0  1 .  55 

562 . 2  3 . 34 

u 

c 
," ­C �  I- C 0 <:: 

o .  OS 

0 . 1 6  

0 . 07 

0 . 0 3 

0 . 1 2  

0 . 08 

0 . 28 

0 . 2 2 

0 . 32 

� 
- �  

� �  

2 . 7  

6 . 3  

6 . 0  

0 . 2  

4 . 0  

2 . 0  

0 . 1  

2 . 2  

0 . 5  

I­
o 

o 
u 

33 

40 

33 

1 6  

2 1  

4 5  

33 

87  

6 3  

1 31 

'-' .� 
.--- � 

� ..c  
.o w  

I- <0 

.:: .:::, 

1 1  

1 7  

1 7  

8 

1 8  

84 

70 

1 42 

H a rd n e s s  a <;  

5 
W -0 

u _  
- �  

5 �r 

72 

7 6  

1 20 

2 1 2  

2 3 4  

3 0  

1 38 

1 14 

10 

1 14 

86 

"' ­
'-' �  
0 '0'  

t-- E 

84 

l-
0 _  

- �  
..c: 0'. 
U E 

0 . 46 

1 32 1 72 . 0  

504 1 3 78 0 

1 1 60 3580 . 0  

1 364 4 2 25 . 0  

1 88 308 

1 020 304 3 

432 1 1 89 

1 46 7 5 . 2  

484 1 264 

1 76 204 

2:: 
<0 

� ­
- �  " oc Vl == 

1 6  

4 0  

2 7 5  

6 5 0  

6 3 3  

66 

500 

220 

66 

260 

52 

2:: "' ­.c _ 
0. <0  
� '-' ­
o o � 

..c t- 0'. c.... --- E 

0 . �8 

O .  �7  

0 . 07 

0 . 04 

0 . 08 

0 . 2 7 

0 . 1 6  

0 . 1 4  

0 . 62 

0 . 35 

0 . 76 

I­," -0  '-' >'  ,;;' ::I: 
0.'"0 
</1 .,... ...­
o u � 

..::::: 0::::( C'. C- _ E 

0 . 04 

0 . 04 

0 . 04 

0 . 03 

0 . 02 

0 . 1 4  

0 . 05 

0 . 04 

2 ---;:; 
<O .� 

.c c 
0. <0  
V'l cn ...­
O l- �  

.c 0 '"  
o.. - E  

0 . 04 

0 . 0 1 

0 . 03 

0 . 1 5  

0 . 07 

0 . 04 

0 . 1 1  

0 . 07 

0 . 1 6  

o 
ex> 



Appendi  x V I . F i e l d mea s urements and Hach  k i t  a na lys i s of  s urface water s ampl es co l l ected al ong the Y u kon  
coas t ) s ummer  1 974 . 

--------

Locat i on Sta . H 2O Da te T DO DOlT s ecc h i  p H  TAl k TAc TH C07 
# s am�l e ° c  mg/ l �rofi l e  m mg/ l mg/ l mg/ l mg 1 

B abbage R i ver 9 x 1 5 . 7  1 3 . a 1 1  . 4  8 . 3  1 05 a 1 20 2 

Hersche l  I s l and  
- Pau l i ne Co ve 3 1  x 24 . 8  2 . 5  1 l . 6 x 1 0 6 8 . 3  

- Col l i nson  Head l . 9 4 . 5 1 0 . 1  x L 7  8 . 3  85 6 7850 5 

- m i d  S E  s i de x 1 0 9 4 . 7  1 0 . a x 

Deep Ho l e 45  4 . 9  5 . 0  9 . 8  x 2 . 0  

Kay Poi  nt  4 1  x 1 6 . 8  1 0 . 0  

Ki n g  Po i n t  Lagoon 1 1 4  x 30 . 7  1 2 . 4  1 l . 3  x 8 . 8  68 8 7850 1 0  

- 2 km offs h o re x l . 8 8 . 1  1 1 ,, 7  x 0 
\..0 

La ke 1 06 2 x 7 . 7  5 . 8  1 0 . 0  8 . 5  85 a 260 

N i a ko l i k  P t .  SE  s i de 1 x 1 7 . 7  1 7 . 0  9 . 5  0 . 6  8 . 3  85  1 0  220  1 0  

NW s i de 1 7 . 7  1 4 . 5  1 0 . 0  0 . 9 8 0 2  85  1 0  240 5 

Ro l and  Bay 30 x 31 0 7  1 l . 0  1 0 . 4  x 0 . 7  

Sab i n e  Po i n t 1 1 2 1 5 . 8  1 0 . 5  1 1 . 2  x 0 . 1  

- 800 m offs ho re 1 5 0 8  1 0 . 5  1 l . 5  x 

S h i ng l e Po i nt 1 04 x 8 . 8  1 6 . 5  1 0 . 5  x 0 . 1 5  

Spri n g  R i ver Del ta 6 1 6 . 7  1 4 . 2  1 0 . 3  8 . 3  35  1 1  1 20 1 0  

Spr i n g  R i ver  8 l B . 7  1 8 . 0  8 . 5  68 6 1 20 5 

Whal e Cove 36 2 . 9 8 . 0 1 1 .  5 x 0 . 7  8 . 5 

TAl k Total  a l ka l i n i ty as  CaC03 (methyl o range ) TH Tota l hardness  i n  mg CaC03 
TAc = To ta l a c i d i ty a s  CaC03 ( pheno l phtha l e i n ) x = samp l es ta ken 



Append i x V I I .  Chem i c a l  ana lyses  of  s urface water s amp l es col l ec ted a l ong the  Yukon coa s t  i n  May , 1 975 . 

A l ka l i n i ty a s  H a r d n e s s  a s  
C a C0

3 
C a C 0

3 q q 
c 0 0 

---- o V1 q q D- D-
c C .� 0 0 0 0 c E ""' ..c <l! a.. a.. >, u E 

.;::; 0 u E � :r: � � 0 � U  0 C '" ...., c �  '" u '- ro ' r- ....- "' �  ..c �  u �  "' �  u �  "' �  
u '" <l! ____ ...., C U ...., V1 ____ ...., ---- ...., ---- . � ---- 0": .......... � ---- ...., ----0 ...., :r: ..c 0- 0 o '� o QJ D� o C;-, '- 0". U CT '- CY- '" Q o OJ -' Vl c- CL L ,- W E:  I-- er:: E I- E  O �  c::l.: E O E  u E I- E  

H e r s c h e l  I s .  B 8 . 2 3  1 2 9 . 2  2 900 1 7 90 . 0  0 . 2 9 0 . 1 0  0 . 1 5  0 . 04 2 7 2  1 1 5 7  

S t o k e s  P t .  C 8 . 06 1 1 5 . 1  1 830 1 067 . 0  0 . 1 7  0 . 08 0 . 04 0 . 05 1 6 3 6 7 1  

P h i l l i p s Bay 0 8 . 1 2  1 09 . 5  2 1 00 1 3 36 . 0  0 . 1 9  0 . 1 1  . 0 . 04 0 . 04 1 6 1 5 3 0  

Ki n q  P t .  E 7 . 9j, 9 2 . 4 6 4 5  4 02 . 7 0 . 32 0 . 1 0  0 . 03 0 . 1 9  300 2 5 5  

S a b i n e  P t . F 7 . 9 5 92 . 0  6 9 5  34 5 . 1  0 . 1 6  0 . ()5 0 . 09 0 . 02 1 09 249 

S h i n q l e P t .  G 7 . 8 3  89 . 8  ? 6 1l 1 ,,8 ' !  O . Z6 0 . Cl4 0 . 0 5 0 . 1 7  9 3  1 4 6 

0-
<l! U C C 

u .3 � <l! U (l) C) u co .� 0'. "- I.J '- '- co U OL O  z �  c 0 z:: � z:: � 
c �  o � 0 .D 4- � '- � , ---- ", ,- � , ---- , ----0 ____ � ---- '- ::::> � ---- � ---- � ...., ---- MG 0' . ..j..J -...... ("'")CO NC. '- C7- ..c C7 0 � !-- � G ' r- o' +-l 'r- CJl :r: E s..... 'r- CT· O E  O E  

- E  u ::::; W !-- ""J (/) =  I} E I-- Z E  z:: O Z E z:: z:: 

H e r s c h e  1 I s .  B 0 . 30 36 1 6  2 1  6 3 3  4 . 1 0  0 . 07 

S to k e s  P t .  C 0 . 3 5 1 2 05 3 1 4  325  4 . 1 0  0 . 09 u OJ 
P h i l l i ps Bay 0 0 . 2 6 1 1 2 0 1 6  1 3  240 4 . 5 0 0 . 39 0 . 04 0 . 95 

...., 
0 . 1 0  V1 OJ 

Ki ng P t . E 0 . 44 3 6 5  1 6  1 4  1 80 4 . 1 5  0 . 01 0 . 0 1 0 . 1 0  
...., 
...., 

S a b i n e  P t . F 0 . 3 7 408 2 1  1 1  1 36 3 . 90 0 . 1 0  
0 
c 

S h i ng l e  P t .  G 0 . 4 0 1 8 . 6  6 l S  5 2 0  3 . S0 0 . 1 0  0 . 02 O . OS 0 . 1 2  

H g  C u  rJ i Cr  Co Mn Cd P b  

H e r s c h e l  I s .  B 0 . 0001 0 . 002 0 . 020 0 . 0 1 0  O . OOS 0 . 002 0 . 002 0 . 006 

S to k e s  P t .  C 0 . 0001  0 . 002 0 . 01 2  0 . 00 3  0 . 001  0 . 00 3  0 . 00 1  0 . 00 3  

P h i l l i o s Bay 0 0 . 0001  0 . 02S 0 . 024 0 . 004 0 . 009 0 . 00 3  0 . 002 0 . 01 2  

K i ng P t .  E 0 . 0001  0 . 002 0 . 002 0 . 002 0 . 002 0 . 00 2  0 . 001 0 . 002 

Sa b i ne P t . F 0 . 0004 0 . 002 0 . 00 1  0 . 002 0 . 00 1  0 . 006 0 . 00 1  0 . 008 

S h i ng l e  P t .  S 0 . 0001 0 . 001  0 . 002 0 . 00 3  0 . 00 1  0 . 00 3  0 . 00 1  0 . 002 
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1 5  

1 0  

f\p pen d i x I X . COll lO a r i son  of I f'nq t h  f r(' (] u e
'
n cy o f  !\ rc t i c  c i sco  i n  t h i s s t u dy and by Cra i g  and  Mann ( 1 9 74 ) 

a 1 0nq the  Y u kon coa st . 

0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> (Y) LD f'. 0> (Y) LD f'. 0> (Y) LD f'. 0> ..- (Y) LD f'. 0> ..- (Y) LD 
I I I I ..- ..- N N N N N (Y) (Y) (Y) (Y) (Y) <::j- <::j- <::j-

(") CJ 0 I I I I I I I I I I I I I I I I I I 
(Y) LD f'. 0> 0 0 0 0 0 0 0 0 0 c 0 0 0 0 0 0 0 0 (Y) LD f'. 0> (Y) LD f'. 0> (Y) LD f'. 0> ..- (Y) LD (' I  N N N N (Y) (Y) (Y) (Y) (Y) <::j- <::j- <::j-

Fo rk l ength  \ mm )  
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