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1. SUMMARY

,n_Ih_‘xggrs 1873-1975 the fish popu]at1ons of the 1nshore
waters in the yicinity of TUXtoyaktuk and the oifshore waters of_

the southern Beaufort Sea, were investigated from shore canps, thée
M/V Salvelinus &nd the M/V Thzta. Gill-nets, seines, bottom trau]s,

gnd_mld&atenﬁtzauls,were used to obtain specimens.

The most abundant fish in the Tuktoyaktuk vicinity were
_Coregonvs aunsmalis, C. clizeajormis, C. nasus, C. sarcirelln;

§;£Qg§g§_ljuuz4mjn/" d Csrzrus rmordax. Al exfibiy Varyilig de
of aanLin_lQ_&E:tic waters znd a disparse widzaly during their

Eggy in coastal waters. Several marine Torr> vere found within the PYNPIV TR
/ P

1nIlmencv~g‘_§g:_L~§t§33:; River but only Cliza FE?EEEEE‘p&%t&§“‘\

“contributed notably to nafTV*"?T?W“t"tcnes._‘\ pe A
In the offshore water f Boreogadus saida viere found anc-. ¢
-C e,

to be the most e2bundant spec1es in the upper water layers down to at
least 16 m. : :

-

2. INTRODUCTION

This report includes the results of three years of field work
carried out in the Beaufort Sea. In the summer of 1573 fishing, by
S means of gill-nets and otter trawls, was conducted at points aicng the
iﬁg coast of the Tuktoyaktuk Peninsula, roughly between Tibjak PMoint and
_Harzgn Point in order to study the distribution and reedxng of fishes

in this area.

The study was continued in the summer of 1874 and was extended
to cover the coastal waters northeastward along the Tuktoyaktuk -
Peninsula as far as Atkinson Point. In addition to the summer vork of
1874, a gill-netting station-was completed in early December to obtain
information on the presence and abundance of fish under the ice in

early winter.

The 1975 field work cow*enced in early May when three gill-na2tting
stations were completed in the study area. _In the summer of 1975 a
study of the major bays along the coast of the peninsula was carried-

o ut_from Kittigazurt—toMckomiey-—Bays —

Offshore midwater trawling studies were carried out in the threa
years of this work. In 1973, a series of 13 midwater trawls were
completed in the Amundsen Gulf from the C.S.S. Parizecu. In 1974 and
1975 midsater trawling was carried out in the southern Beaufort Sea
from the lM/V Theta when conditions permitted.

The objectives of. this studj were to describe in general terms
the seasonal distribution of the more important freshwater and
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‘marine species of fish and to determine the biological and

L PE

environmental factors resuonsible for this distribution._' . N :{
' -

RESUME OF CURRENT STATE OF KNOWLEDGE L - .

At present, information on the fishery resource in the:
eastern Beaufort Sea is contained 1in manuscript reports by Bray-
(1975) and Hunter (1975). A preliminary account of this project
was offered in Galbraith and Fraser (1974).

‘Several comprehensive treatments of the distribution, taxonomy °
and biology of the freshwater and anadromous fishes found in the
study area are available, notably those of icPhail and Lindsey (1970)
and Scott and Crossman (1973). An extensive bibliogrephy of the
biology and taxonomy of the marine spacies can be found in
Andriyashev (1954) and the work of lalters (1955). ;1’°9' ‘

xA’ :

METHODS AND SOURCES OF DATA

4.1 Fishing Methods

Gill-nets were usually set in gangs consisting of five
150-fn0ot floating gili-nets of mesn sizes 1%", 234", 35", 44"

and 5%" for a 24-hour period. (In 1973 a 2" mesh was substitukted -~ _ 4
for 2%".) Exceptions to this are indicated in the respective -
tables. .

Beach seining was carried out using a 20-foot single
paneT seine with %" mesh. ' :

- Bottom trawls were made from a 38-foot vessel (m/v-
Salvelinus) using a 25-foot semi-balloon trawl.

Midwater wling studies wére carried out witﬁ a 6-foot
Isaacs-¥igd Midwater Traw] towed from.the.C:S.S. Porizeau (in 1973) .
— and the M/V Theta (in 1974 and 1975).

4.2 Hydrograrhic Measurements

_Temp re and salinity readings were made using a
Yellew Spring Instrument Co. model 33 salinoreter in
1973. The same meter, used in conjunction with reversing
- thermometers,‘was used at several of the stations in 1974.
In 1975 temperature recordings were made with reversing
thermometers and salinity was determined using a refractometer. "

4,3 Fish Processing

Fish were sexed and measurements of fork length, body

1
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6.1 The Catch- S R

Lo
.

weight, testis width, egg diameter and conad weight were made.".
Stomachs containing food were preserved for analysis of contents
(those from 1975 have not yet been examined). Otoliths for age
analysis were removed from most fish caught in 1975. .

. .

STUDY AREA : ' © 0
In 1973 and 1974, fish were sampled from the water immediately 2
offshore of the Tuktoyaktuk Peninsula near Tibjak Point, Tininerk it
Bay, Toker Point, larren Point and Atkinson Point. In 1975 eight }

bays were studied: one near Kittigazuit, two at Peninsula Point, :
Tuktoyaktuk Harbour, two large bays between Toker Point and Warren I
Point, Hutchison Bay and McKinley Bay. Figure 1 shows the g

gill-netting stations and Figure 2, the bottom trawling and seining
stations. . '

Midwater trauling studies were carried out in Amundsen Gulf
(Fig. 3) and the southern Beaufort Sea as far north as 71° (Fig. 4)

RESULTS =« -

6.1.1 Tuktoyaktuk Vicinity

A tist of the cocmmon and scientific namas of the anadromous
freshwater and marine fish collected in the vicinity of
Tuktoyaktuk is presented in Table 1 and the catch at all

Jccstations for the three years of the study is given in Tezble 2.
< & The most—ebunrdant anadromous scecies found in the area are
, .ee”  Coregonus autwmalis, C. scrdirella and Osrervs mordaz. -«
Rékphav*' Combined, these SPecies Conprised 6as or the total catech by
: . all fishing methods over the three years of the study. The
most azbundant marine species taken was Boreogadiss saida and
most of these were juveniles taken in a single bottom trawl

near Warren Point. - s 95Tgm o 28ugiany

6.1.1.1 Lampetra japonica
A total of five specimens of L. japonica viere
collected in the three years of the stidy and four of

these were attached to fish taken in gill-nets. The
other was collected in a bottom trawl near Tibjak Point. .

6.1.1.2 C’lu?ea harergus pallasii ~S-2#10< "

T C. harengus pallasti was the most abundant marine
species taken in gill-nets but comprised only 14.6% of

3



6.1.1.3

6.1.1.4

A

6.1.1.5

6.1.1.6

6.1.1.7

. Juveniles of this species. It occurred in catches off

—Peninsula Pe 'a Point &énd in Tu¥;o¢a ‘tuk Harbour——This species -

=y

the catch. Although absent from all T1b3ak stations &
in July 1973, the species had extended its distribution)
into Kugma1]1t Bay by the end of August. The largest
catches of C. harengus pallasii occurred in Hutchison
Bay in August 1975 and near Aktinson Point in late J
August 1974. .

Coregonus autumalis AR.C. ' - N B

C. autwmalis comprised 12.7% of the catch and
vas present at almost all gill-netting and seining

stations, tnouch numerous in the large bay near
Joker-Paoimtend_in-Hutenison Bav. Eeach seining at |
any point aiong tne coast usually caught several /t:

————

fifteen of tne nineteen seining stations. 3
Coregonus clupeaformis K. B w

C. clupeaformis comprised 3.9% of the catch and S
was seldem caucht in _the nTf*hQEE_QINJ,I&ﬂiﬁ:gLﬁ_juJ4Nﬁi
Host were taken in Tu _g_hasvaﬁ
bay at Peninsula Point.

Coregomus nasus B. w- ' - / — X

C. nasus compriséd only 3.9% of the catch.

imost all were t‘ng_gg,ﬁlitlgazuli+_EaalasLijkunt
a“Q_IEAIQX§5%E§*1§EFEEE_b“t several were taken in
seines near Tibjak Point and ¥arren Point.

Coregonus sardinella t{ . C.

————
T — e,

C. Sardinzila was the most abundant species collecte
§Qé:E§Eﬁfiszﬁ::g4s::cf;iaa_gg§gg__ [t wes coilectad at .
most gill-netting and seining stations in all years of 1L
the study. The largest catch of C. sardinzllc (692 A
individuals) was taken in the large outer bay at -
Toker Pcint in late July, 1975. The catch of this spacies
genarally decreased toward the eastern limits of the
study area but 220 individuals were caught 2 miles offshore
in the vicinity of Atkinson Point in late August 1974.

C.r sardinella was also gill-netted 2 miles offshore of
Tibjak Point in early December 1974.

,55_*

Stenodus leucichthys 1' '

S. leueichthys comprised 3.0% of the catch. Almost i”
all were collected in the bays .at Kittigazuit and k

raf‘1j ‘occurred 1n fhe Catches at the oifshore stations.
B i

3 - >
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6.1.1.8 Osmerus mordzr./?hfkﬂeuf.

0. mordzz was taken in large numbers in all

three years of the study and comprised 16.3% of the
catch. The largest catches were taken in gill-nets

set offshore from Tibjak Point in 1973 and 1974.

6.1.1. 9 Esoz lucius !

Only two E. Tueius were collected: one in the

gill-nets set at Kittigazuit, the other in the
gill-nets at Peninsula Point.

6.1.1.10 Catas tomus azt‘;astomus

Only five C. catastcrus were collected: three
in a gill-net at Peninsula Poxnt and two in a seine

at T1b3ak Point.
f‘/u“ﬂ e~ Ca

.6.1. 1 ll Boreogadus sai da E?ﬂgzrzvo grac L,Zzs and Lota lota

B. saida compr1sed 20.6% of the total catch but’-

ottom traHi offspore from | 'artgn_Eglg:_lg 1973

’

< “total of 14 Z. gracilis were col]ecgeu, helt of
in a bottom trawl in Tuktoyakiuk Harbcur end the

viere Juvenj es_tal n_lncp_s1ngle

AL
m?SE
cther

half in a gill net in Hutchison Bay. Lotz lota wWas
also collected in small) numwbers and most wers collected

in bottom tr els offshore fron Tibjak Point.

6.1.1.12 Lacarchgzes sp., Lycodes gvgomcys and L. pallidus

These three species, all merbers of the family
Zoarcidae, were taken in small numbers. Lyecenchyles
sp. is a new record for the western Arctic and only

one was collected. Only two L. jugoricus viere

represented in the catch and thase were taken in

Sy

Tuktoyaktuk Harbour. A total of seven L. pallidus
were collected, all in the vicinity of Toker Pcint

and Warren Point.

6.1.1.13 dcantholumpenus mackayi and Lurparus fabricit

¢ A. mackayi and L.” fedricit were collected only
in Tuktoyektuk Harbour. A Tife history study of A.
mackayz collected 106 individuals in 25 bottcm trawls.

LY

T Y S




6 1.1.14 I;Joxocephalvs quadrtcornis - . _. . ‘

This was the most abundant spec1es collected
in bottom trawls, other than B. saida, and comprised
. 6.7% of the catch. M. quadricornis was invariably
-taken in gill-nets but was‘conspicucusly absent at
Kittigazuit and Peninsula Point.

6.1.1.15 ZLiopsetta gZa'ciaZis and Platichthys stellatus

A total of 66 L. glacialis and 48 P. steZZatus
were collected, most of these in seines.

6.1.2 Offshore Waters

A.]ist of the scientific and common names of fishes
taken in the midwater trawling studies is given in Table 3.

“ The catches taken in the midwater trawling studies dre -
presented in Tables 4, 5 and 6. The data collected in 1973 in
the Amundsen Gulf is presented here for comparison with the
southern Beaufort Sea.

A series of thirteen midwater trawls in the Amundsen
Gulf betuoen Banks Island and Parry Peninsula cauchi a total
of 301 B s%ida, 26 Fleginia. MGM
"2 Liparis PoeJoeab. These were taken at deptns ranging between
6 and 180 m. '

A series of thirteen midwater trawvls in the southern
Beaufort Sea in_1974 ccuggi_zgiglyﬁfzggﬁggign;igu:Uag;hl\
small nurbers. In 1975 tweniy-two midwater trawls were
nadé’EﬁE-EEbroxxratelj BO00 fish larvae collected. Almost .
a1? 11 of these were B! Msafda (4027 larvae) but Gm7Bednthis™ -SH&s-
Fricuspis (870 Tarvaz] and . AS"?T,L,.O;:«'S":’@’;CM'*’ mya‘:)

" Twere e aTSu—abunCEnt. Am-estimated 712,200 m3of water passaed
through the Gpening of the net in the 220 km of towing. Using
this estimate, there are 6 juvenile B. saida per 1000 m3

- of water. The depths at which the net was towed ranged
between 1 and 16 m. .

6.2 Length Distributions and Growth . _ . )
6.2.1 Ciupea harengus pallasii .
The length frequency distribution of C..karzngus
pallasii is given in Figure 5. The length frequency distributior
appears 'to be bimodal in 1973 and 1975 with modes at 200
and 300 mm, the latter being the largest. Almost all

3
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individuals collected were between 250 and 330 mm though =
one individual was 520 mm. Almost all C. harengus pallasiti
were collected in the 1" to 2%" mesh sizes. .

The oldest C. haremgus pallasii aged was 13 years and
. the youngest 5 years (Fig. 6§ ~ '

6.2.2 Coregonus autwmalis

Lengths ranged from 40 to 500 mm in 1974 and from 100
to 420 mm in 1975 (Fig. 7). Individuals shorter than 120 mm
were taken in seines. In 1974 modes occurred at 60, 100,
200, 250, and 350-400 mmn. This pattern was somewhat different
in 1975 when modas appear only at 220 and 320-340 mm. In .
1974 most C. autwwmiaiis were collected in the 1%" mesh and in
1975 most were in the 2%" mesh.

The oldest C. avtwmclis aged was 14 years, the youngest,
- 6 years, and most were 8 and 9 years (Fig. 8). An average -
Tength of only 190 mm was reached by age 6 years and two
years later a length of 300 mm was reached. Growth appeared
to almost cease atter 8 years and by age 14 years a length
of 300 mm was atteined.

Nortallty after 9 years is estimated to be about 55%
for males and females combined.

6.2.3 Coragonus sardinella

Lengths ranged from 10 to 400 mm but only a few individuals
were longer than 270 mm (Fig. 9). There js a definite mode
at 200 mm in all years of the study. The mode at 150 mm in
1974 is the result of using a gill-net of mesh size 1" in the
last half of the season. Individuals shorter than about 100 mm
vere taken in seines. Almost all (. sardirnella were collected
in the 1" and 1%" mesh sizes.

Agas ranged from 2 to 13 years with most of the population-
8 and 9 years (Fig. 10). - Only 6 individuals younger than 5
years were aged but growth appears to be rapid up to age 6 when
a length of 200 mm is reached. By age 13 years a length of
250 mm is attained.

Mortality after 8 years is estimated to be 43% for males
and females con b1ned

6.2.4 Stenodus leuetchthys

Lengths ranged from 150 to 700 nm {Fig. 11). Most were
collected in the 24" and 3%" mesh gill-nets. The oldest
individual aged was 20 years and most were between 6 and
12 years (Fig. 12). Ages 6, 10.and 12 dominated the
population. :



6.2.5 Osmerus mordaxr o . <

Lengths ranged from 40 to 330 mm with a definite
mode at 240 mm in all years of the study (F1g 13): Most
0. mordax were collected in the 1%" mesh size. Ages ranged
from 6 to 13 years and most were 8 years. Mortality
rate in the sample is very high &nd growth of the age groups
sampled is extremely slow.

6.3 Sex Composition and Mafurigx

The number sexed and the percentage male of the most common
species for each of the threes years of this study is presented
in Table 7. 1In all years with most species there is a siight
preponderance of males. Exceptions are C. harengus pallasit -
in 1973 and 1974, 0. mordzz in 1973, B. saida in 1973 , E. gractlis
in 1974 and 1975, M. quodricornis in 1973 and 1974 and L. glacialis
in 1975. . ‘

A maturity indsx for C. harergus pallasii, C. cutwmalis, C.
elupzaformis, C. nasus, C. sarainella, S. lzucicrthys and 0. mordaz
vas prepared based on testis widths and egg diameters. The
percentages of the Temale populations of C. harengus pailasii and
0. mordaz with egg diemeters <0.5, 0.5-0.8 and >0.8 ma were determ mined. ¢
- This data is presentzd in Teble 8. The normal spawning size )
of the eggs of C. harengus pallesii is 1.2 to 1.7 mwm (Rass 1949)
and of 0. mordaz is 1.0 mn (Andriyashev 1954). Most of the

- females of C. harengus vallasii had eggs.<0.5 mm and almost all
eggs of 0. mordar viere less than 0.5 mm in diameter.  Most of
the females of these spacies collected would probably not have
spawned in the year of capture.

The percentages of the male populations of Coregonidae with
testis widths <5.0, 5.0-10.0 and >10.0 and of the female populations
with egg diameter <0.5, 0.5-1.0 and >1.0 m are presentud in-Taeble 9
(cf. Craig and Mann 1974). On the basis that most eggs were less
than 0.5 mn in diameter, almost all individuals were judged to be
immature and would probably not have spawned in the year of capture.

6.4 Feeding

The only. information available on the feading hebits of :
fishes in the study area was presented in Galbraith and Fraser (1974)
Stomachs collected in 1975 have not yet been analyzed. ——— 1‘



, rvew

Naa”

6.5 Temperature and Salinity Data

Temperature and salinity recoréings of the different
stations are presented in Table 10.

DISCUSSION I )

According to Hunter (1975), six species of the Coregonidae occur
in the western Arctic: Coregonus autwmalis, C. clupezaformis, C. Nasus.,;
C. sarcdinella, Stenodus Zevc Lchthys and Prosopiun cylindraczum. A1l §
but P. eylindracewm are n1gratory and may penetrate into large 1
estuaries, such as that of the Mackenzie River, and feed during the 3
summer months. A1l species, with the exception of the rarely caught )j
P. oylindraczum,~comtribuie heavily t0 Tish catches of the—westerm—— §
-

ATTIC,

\..-_/""‘

" C. autuwmwriglis Spadns in late summer and early avtumn in freshwater
(McPhaiT-amd Lindsey 1970) Individuals which do not spawn in a given
year apparently remain in estuarial waters for thz duration of the
suvrdF“Eﬁ&“éiﬁIz:z;n;kj::jTﬁT‘“SDec1Ps vias _gill-netted under tour feet
of ice near Tibjax Point in"early Decemd Cocember 1974 and onz 7ipe femate— A
was~eo%4ef$eé*und.n_e1gh¢;j;eu 0T 1C6 at this same Jocation in early L

¥
!

May 1975. L —

C. clupeaformis is an important spec1e> in the domestic catéh in
Mackenzie Bay. It spawns in freshwater in October and Hovembar (Scott
and Crossman 1973).

C. nasus_occurs mostly in rivers, sometimes in lakes and in some

e i}
Lases is evidently anadromous _and _EnifTs at_least.prackisirwater
icrrai] and Lindsey 19707 An uﬁEfFEZ?‘§péWﬁ7?@f}un oF-broad
whitetish occurs in July and August in.the Tower Mackenzie River
(Iynne-Edwards 1952) but stocks are available at Kittigazuit from
ice break-up in June to at Teast the middle of September.

ra

C. sardinella is very-abundant in the western Northwest Territories.
Spevining occurs in October. This species was also found at the Tibjak
Point stations in early December and in May although in smaller
‘pumbers than in July and August.

S. Zauczcﬁthuo is common in the study area and:frobably sbawns in
late summer or early autumn (Scott and Crossman 1973).

The data prese mter {1975, Table 5) show that at
Whitefish Station East, near Kittigazuit, COTZLonis nasus was

“the comnonest species caught, with C azELnnaLuiEﬁiL~LL_gQ£71aeZLz'
QS&E,EQ§£~§QﬂDﬂqn$ and C. “clhupzaformis and Stenodus leucichthys

-in moderate numbers. In 1975, in this same area, S. Zleucichthys
was the most common, C. autwmalis, C. clupeaformis and C. nasus

LY
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_TEEEl_jgﬂ;ﬁg_;gggﬁi;_px:aiiﬁlﬁiﬁiii:lii;) findriasnav (lgqjlfﬁltes \ ‘
tz:ziﬁéihnﬁ*ﬁiégﬁzi_fEETBLLdch‘0” on B. scida by a Tong Tist of J
Species, including seals,walrus, beluga and Sea gUIls: ~~

were next in abundance, and C. sardirnella was rare.

At other localities in the present study C. autwrmalis and

. C. sardinalla _appeared as the comiflanc coregonicae in the catches,
SUgG

gsting that t H3§‘ﬁay*be-ﬁore“to+e¥eﬁ$—e%~ﬁr*+n1ﬁﬁn’saTTﬁTETés
ahd?TBW§F-L_gpeTQEEE:?~TUUﬁﬁ_nUTfh’Uf"$UL*U‘ KTu

]
The other anadromous species taken in relatively large nurbens
was Osmzrus mordaz. This species is common in the delta and
ascends the Mackenzie as far.as Arctic Red River (Hunter 1975).

Although the_anadromous Coregonidae-and Osmeridae comprise the
main catches”6f fish in the coastal areas of the southeastern Beaufort
Sea, some marine species are able 1o tolerate the wide ranges of
;gﬂllgjziggg_ig:garature neer the delta. The most important 1s
Clupza harzrgus pollasti which occasionally occurs in large numbers
“f’TumtOJaKtux In mid-July larcge numbers of young larvae have been
found along Tuktoyaktuk Peninsula (Hunter 1975) suggesting that the
inshore migration is concerned primarily with spawning.

Apart from Myozocephalus quadricormis, which is common
throughout the study area, the most numerous benthic species taken
in the present study was 2orzogadus satda.. Hewever, most were Try
which were teken in a single bottom trawl at station 73-019 on
2 August. Although most adults were caught in the warm waters of
lox salinity in Kugmallit Bay, the fry were taken at comparatively
low temperature and high salinity (4.1°C and 16.8°/o at 2 m). -

The fishes of offshore waters collected in 1974 were mainly
freshwater species. The 1975 midwater trawling studies were more
successful in the collection of marine species and approximately %
5000 juvenile fish were collectad. Three species occurred in
considerable abundance: Borzogadus caida, Gymmocantihus tricuspis
and Aspidorhoroides olrikii. B. scida is circumpolar (Andriashev

1954) and is of major importance in the eccsystem of the Arctic
Ocean since it is probabiy a major element of the secondary consurner

l
".

_,,,...;u...-aw

-

Length frequency distributions and age-length re]at1onsh1ps
for five of the species co]]ected in the Tuktoyaktuk vicinity are
presented in this report. iost of the C. aquiirmalis collected in
1974 were of three-‘length c]asses 50-100, 190-250 end 350-400 mm
while in 1975 only two length classes were observed, 190-230 and
300-350 mm. C. autwmalis collected by Craig and Mann (1974) along

in
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the Yukon coast were 320-400 i while fish smaller than 300 mm "
were poorly represented and fish less than 200 mm rare. The
population of C. autwmalis from the Yukon coast ranged in age
from 2 to 21 years with most betwsen 7 and 11 years (Craig and

Mann 1974). Hatfield et al. (1972) report that C. cutimmalis from
the Mackenzie River range in age from 7 to 11 years with age 8
years dominating. In the present study, ages ranged from 6 to

14 years with 8 and 9 years dominating. .

.Lengths of C. sadinella in the present study range from
10-190 mm. The length range observed by Hatfield ez al. (1972) in the
Mackenzie River was 210-380 min. Ages of C. sardinella in the
dackenzie River renged between 5 and 10 years with 8 years dominating
(Hatfield et al. 1972) and along the Yukon coast between 1 and 13 years
(ann 1974). In the present study ages ranged between 2 and 13 vears
with 7, 8 and 9 years dominating. The growth of C. sardinella
observed in the present study is considerably slowser than that
observed in the Mackenzie River (Hatfield et al. 1972) and along the
Yukon coast (Mann 1974). o .

The length range of Sienodus leuectichthys observed in the present
study was 150-710 mm and ages ranged frem 3 to 20 years with 8 to =
12 dominating. Growth ratc is considerably slower than that observed
by Hatfield ez al (1972) in the itackenzie River.

A maturity index comparable to that of Craig and Mann (1974) —
for C. autwmalis was designed for C. harengus pallasii, the
Coregonidae and 0. mordaz. On the basis of testis width and/or egg
diameter it is concluded that most C. haorengus pallasii, 0. mordaz,
C. autumnolis, C. sardinella and S. leucichihys examined were
immature and would not have spawned in the year of cepture. However,
19.6% of the C. autwmaiis collected in bays in 1975 may have been
mature while 33.9% were perhaps mature non-spawners.

CONCLUSIONS

Tentative conclusions concerning the fish populations in the
Tuktoyaktuk area and of the Beaufort Sea are as follows:

Rainbow smelt (Osrmzrug mordaz) and five species of whitefish
most™n ﬁWW& cu :wmwwd—laasi.ci&ca\
(C. _scrdirellstave gbuncant in the vicintiy of Jukioyektuk. Almast
all whitefish and smelt were judgad.to either—dimmetwre or would not
. haye spawned in the year of capture, Prespawning fish of tre year
_were not present in the area.

W
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a Pacific herring (CZ./:pea harzngus pallaow) vas E
abandant in both inshorean Onf5ﬁCTE“3T?38“Tﬂ“fﬁ€‘VTt¥ﬁT%y‘Uf‘* '
TukToyak i Fewwere TatUring—SpeTITENs in micde and late

Trﬁmner._ji;gg[gl,gihﬁr_mézigo species occurring in the onshore
Jy3g;;ng;lgggklg_gggﬂﬂégz_—aaE?Z“EEZZEI:::5u+nhq[~edﬁsculpqn oo
(itioxocophalus guairicornis), meﬂ, : talis)
and starry floundar (Platichtiys «yalﬂ__lh*“xnxng of thag .
~pecies fracient the cmaiie ‘-m,m ter three

are.g@L~_;ul,rlx>§g%§%§53§:53g3,v,l,.znn., (e Tzl lozus {’\tf

VILLoSUS, ChOotg—noE Talsnt 10 this anE>t1gat’on, occas1onally
spawns at about 8°C at the sur? Tine of sandy shores in
Mackenzie Bay. )

In the offshore waters, B. saida, Gumocanthus tricuspis and
Aspz T Ziz_are sbundant. ine population estimate forw
s Vda though tentative, is 6 fish/1000 m3 of water. Sampling
was restr1cted to near survace waters and the recal abundance in
deeper areas or of larger fish is unknown. Quast (1974) reports
that the number of juvenile B. saida increased with depth in the

eastern Chukchi Sea.

&

ILPLICATIO‘JQ AND RECOMMENDATIONS

If drilling in the Beaufort Sea is non productive, the impact
of the exercise will be nil. kowever, should oil be found its
impact on the fishes must be considered in the totality of oil
exploitation. This would include possible blewouts and spills in
the sea, losses from upriver pipeline, bad housekeeping practices
by the oil industry and domastic and industrial pollution
arising from the inevitable tcwnsites.

_If. in a blowout or <pill at sea, the oil and its to
components remain in the suriace vatrrs,

-

should come *=

fo tﬂ,_fl¢3~lﬂ_91f<h re areas except for TNOSE SUECIES wWhiCh 1ead-
M

Qn_ibe_nlangion_aSSGC]aLnd +1th the undersurvace ot sea 1Co,

TTUIE T

ance this ZOUE,UJJJ’E9~e+LVCB31*JLLDJ,JJ;lS_£/u~£i~ﬂ~iﬂgi‘ziigz_
l555es of small aai_lat1g1~[:£lpe fish and some of the larger

<énaur”ﬁous ? shes such as ercfic_cnerr and raindoW sm2lt may occur.
If theofl is treated to emylsify or sink it then tvoseﬁ:gglixxnixL§
in contact with it, either directly or throuch the f00d chain, would

suffcr 1t is_expected, furthei, LTatSTCh treated ol would -
“Femain toxic for years and be a cause of fish mortality. S b

. 0i] spilled at sea eventually will land on a beach unless otherwise
treated (picked up, emulsifiaed, sunk, burned, etc.) and because 1t

e S

[\




N

10. NEEDS FOR FURTHER STUDY

degradati slow will be harmful to fish dependent me
part of their 1i7e cycTe upon the shallow inshora zone. Important

resCUIe SOaCies that mIgnt be ET‘Gtt§5‘ETE7€E:ETTH:§Z§EFTHUTHEH“‘
[IRERES L - . -
sculpin, tic flounder, starry Touncar aﬁEZEissrTc herring.
Toxic elements that enter th gd—ehad CZstroy any part of it
vi TT 2150 G ect The well-being of the Stocks.

e ————————

et

0i1 spilled upriver from a pipaline mishap will eventually
reach the sea. In the river, oil may be adsorbed onto the muddy
particulate material and hence endanger freshwater, anadromous and
marine fish, both directly and through food links. .

Some species of marine fishes along the Beaufort Sea coast
have a precarious survival. Under natural environmental conditicns
they may only produce a successful brood once in several years.
For example 20% of the Greenland cod (Gzdus ogae) in the Cape Parry
area were found in earlier studies to consist of a single year class. .
Similarly the Arctic floundar in Liverpodol Bay appears to have major
fluctuations in the survival of year classes while the relict
species of prickieback in Tuktoyaktux Harbour, Lcant noZumpenus mackayt,
consists mostly -of eight year old sp=c1mans. The additional stress
of an oil catastroph° on these fish requires little amplification.

It is be]«eved that the neqctwve features of oil mishaps, 1f
the oil were untrezted by sinkants or emulsifiers, on fish would, ™.
~7 oSt Cises, be of _short durgtion end 1At the fish Stocks woord:
r°COVEI;%_;ZEg/lDLﬂﬁilix_gl_ﬁﬁgu_*JJ.L1L fishess—the weny year classes

cemposing a stock and differential distribution between spawning and
NO-Spawning Stock and 5728 €1asses are jmportant features
Protecting i Specics SmdCOmEr BUting o _its resiTTenty.  Recovery,
cnce the Offenc1JQ~QLlJlﬁjL£IDJJ_P°YG ¢leaned up, snoGTH“be fairly

rapi One spacies might be lost permanently tly but on IREWI oSt
Gsses, TThough serious at TRE Tire, VouTaTOT BE oF ong duration.

Recommendations are simplistic. Do not spill or pollute and'&
if you do be prepered to clean it qg_gylﬁ¢ly The methods of clean up
"will cdepend upon the season, taunal regquirements and relative
importance of the fauna involved and will require on-scene priority
decisions. :

Greater information is needed on the fate and distribution of
0il and its tighter toxic components spilled into the waters of the
Mackenzie River which is warm, turbulent and muddy during the summer
and cold and clear in the winter.

Y )
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The physica] and chemical environment of the surface millimeter
of the marine waters of the Beaufort Sea and the rates or reactions
possible in this environment need study.

Effect of oil on the fish species involved needs amplification.
. ‘ .
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Table 1

Anadromous, freshwater and marine fish collected in the v1c1n1ty of
Tuktoyaktuk.

~ Anadromous and freshwater species , - .
, A

Petromyzonidae

Lampetra japonica {Martens) o Arctic lamprey
Coregonidae - '

Coregonus autumnalis (Pa11as) _ - Arctic cisco

C. clupeaformis (Mitchill) . : humpback whitefish

C. nasus (Pallas) ' broad whitefish

C. sardinella Valenciennes " Jeast cisco

Stenodus leucichthys (Glildenstadt) inconnu
Osmeridae et :

Osmerus mordax (Mitchill) - : rainbow smelt .
Esocidae . _

Esox Tucius (Linnaeus) ' northern pike
Catastomidae ‘

Catastomus catastomus (Forster) Tongnose sucker
Gadidae '

Lota lota (Linnaeus) : v burbot

Marine species -

Clupeidae .
Clupea harengus pallasii (Va]enc1ennes) Pacific herring
Gadidae : .
Bereogadus saida (Lepechin) Arctic cod
Eleginus gracilis (Tilesius) saffron cod N
Zoarcidae : . RS
foenche1es sp. e : -
Lycodas jugoricus Knxpothch ' - shulupaoluk
L. pallidus Collett” - : ‘pale eelpout
Stichaeidae ' .
Acantholumpenus mackayi (Gilbert) blackline prickieback
Lumpenus fabricii {Valenciennes) . slender eelblenny
Cottidae ! ' o
Myoxocephalus guadricornis (Linnaeus) fourhorn sculpin
Pleuronectidae
Liopsetta glacialis (Pallas) Arctic flounder

Platichthys stellatus (Pallas) ' : starry flounder

™
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Table 2

Fish collected in the vicinity of Tuktoyaktuk, 1573-1975 (GN = gill-nets, S = beath seime

and OT = otter trawl).

Kitti-
gazuit

Peninsula Point

Tuktoyaktuk Harbour

75-
014

Petromyzonidae
Lampetra japonica -
Ciupeidae ‘
Ciunea harengus pallasii
Coregonidae
Coreconus autumnalis 10
€. clupeaformis 9
C. nasus 13
C. sardinella 2
Stenodus lteucichthys 27
Osireridae S
Osmerus mordax - 2
Esocidae

Esox lucius 1 .

Cztastemidae -
Catasteomus catestomus
Gadidae
Boreogadus saida
Elecinus gracilis .
Lota lota 1
Zoarcidae
Lvcenchyles sp.
Lvcodes jugoricus
L. pallidus
Stichaeidae
Acantholumpenus mackayi
Lumoenus fabricii
Cottidae
Vvorccephalus quadricornis
Pleuronectidae
Lioosetta glacialis
Platichthys stellatus

Cear used ' GN
Water depth (m) 5
Date: Day . 21

Month 07

75- 75- 75- 75-
005 G607 010 011

10 5§
25 2 1
2 20 22 12
117141 1 5
77 18 1 1
7 58
. 1
s "
2
GN GN S S
2 2
0S 09 11 11
07 07 07 07

74- 75- 74- 75~ 74- 75- 75 75~ 75~
002*002+010*004 003 1C4%112 113 114

3 1
93 1 1
& 6 &
3% 93 13
1 9 5° 1
g2 2 1
8 2 2
, 5
| 5
31 2
2
2102 2
8
4 5 2 2
2 1 31
6 27 2 5 1

GN GN GN GH OT OT OT QT DT

4 4§ 5 38 5
07 09 31 02 17 05 18 18 18
07 05 93 07 07 08

08 03 D3

"+ total catch in 150-foot, 3%" and 4%" meshes for 4 days and 7 days respectively

+ 75-foot net consisting of 25-foot panels of 1%", 2%" and 3%" meshes

t .series of 23 trawls, other fish not identified or counted

31
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Table 2 (contihued) : F

Tibjak Point

73- 73- 73- 74- 74- 75- 73- 73- 74- 73- 73- 73- 73-
002*002 002 012 012+001+003 CO3 016 004 004 005 D12

Petromyzonidae v
Lampetra japonica ' 2 o 1
Clupeidae _
Clupea harengus pallasii 9 : : 15 14
Coregonidae . .
Coreonnus autumnalis 164 1 8 14 4 1 7 9 1 9
C. clupeaformis _ 2 1 -
C. nasus 2 ' :
€. sardinella 10 3372222 28 1 1 37 5 30 22 24
Stenodus leucichthys 1 '
Osmeridae o .
Osmerus mordax 31 10 73 256 18 21 69 69 64 42 6
Esocidae : ’
Esox lucius : .
Catastemidae o > .
Catastomus catastomus : :
Gadicae .
Borecgadus saida 4 S
- Eleginus gracilis K L , .
Lota lota o : 1
Zoarcidae : : .

Lycenchyles sp.
Lycodes jugoricus

L. pallidus
Stichaeidae
Acentholumpenus mackayi
Lurpenus fabricii ,
Cottidae , . -
Myoxocenphalus quadricornis 12 6 4 1 113
Pleuronectidae
Liopsetta glacialis
Platichthys stellatus

Gear used ' ~ GN GN GN GN GN GN GN GN GN GN GN GN OT

Water depth (m) 2 5 5 5 5 5 4 4 4 4 &4 34
Date: Day ’ 16 21 25 17 02 05 23 02 27 25 05 26 15

lonth 07 07 03 07 1z 05 07 03 07 07 03 07 07

* one 150-foot 3%" mesh sampled at 5, 9, 12 and 14 hours

+ 75-foot net consisting of 25-foot panels of 1%", 2%" and 3%'" meshes fishing for
48 hours and 24 hours respectively

™
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Petromyzonidae

Lampetra japonica
Clupeidae

Clupea harengus pallasii

Table 2 (continued)

Tibjak’ Point {(cont'd)

Coregonidae
Coreqcnus autumnalis
C. clupeaformis
C. nasus

C. sardinella
Stenodus leucichthys

~ DOsmeridae

Osmerus mordax
Esocidae
Esox lucius s
Catastcmidae ‘
Catastomus catastomus
Gadidae
Boreogadus saida
Fieginus gracilis
Lota lota
Zoarcidae

Lycenchyles sp.
Lycodes jugoricus

L. pallidus
Stichaeidae
Acantholumpenus mackayi
Lumpenus fabricii
Cottidae

73- 73- 73- 73~ 73- 75- 75- 75- 74- 74- 74- 74- 74~
014 0i5 016 017 018 115 117 118 013 013 014 015 017

-1

Yyoxocephalus quadricornis 34

Pleuronectidae
Liopsetta glacialis
Platichthys stellatus

Gear used ‘

Water depth (m)
Date: Day
Month

oT

15
07

1
6

25

0T

25
07

11

2 .

18

0T

25
07

oT

25
07

33

p—t
Y= N

72

oT

25
07

<1
3 7 9
2
1
OT OT OT
5 5 5
20 24 24
08 08 08

75

33

S

22
07

6 16 10 4 °
37 1 2 4
4 3 2 1
45 27 39 34
1 -
23
2 3
2 2 1
1
S § S S
05 24 24 29
08 07 07 07



Table 2 (continued)

Tininerk Bay Toker Point and vicinity
Pl
73- 73- 75- 74- 74- 73- 74- 73- 73- 74- 75- 75- 75-
010 011 116 018 019 Q07 0Z0 008 009 029%003+018 019

Petromyzonidae )
Lampetra japonica » . 1
Clupeidae _ . STt : .
Clupea harengus pallasii 3 31 - ' 9 3 4 8 6 13
Coregonidae :
Coreconus auturnalis .16 7
C. clupeaformis ' 11
"C. nasus - . 2 o
C. sardina21la S 7 2 -54 7 9 141 3 652
Stenodus leucichthys : . : 2.
Osmeridae )
Osmerus mordax 18 35 19 7 9
Esocidae
Esox lucius S ®
Catastomidee
Catastemus catastorus
Cadicdaa _
Boreogadus saida ' .2 _
Eleginus gracilis T . , . 1
Lota lota 1 ' '
Zoarcidae o
Lycenchyles sp.
Lycodes jugoricus
L. pallidus '
Stichaeidae
Acantholumpenus mackayi
Lurcenus fabricii
Cottidae :
- Mvoxocephalus quadricornis 6 2 3 14 4 2
Pleuronectidae )
Liopsetta glecialis 1 1 1 . 5
Platichthys stellatus . , ) 1

22 .3 4 1 43 12 69
5 _

DN
—
n

N

40 18 2 36 57

Gear used GH GN OT S S GH GHN GN GN GH GN GH OGN
Water .depth (m) . 7 6 6 -5 4 6 8 2 3 2
Date: Day _ 17 09 24 29 28 06 31 20 01 06 10 02 30

Month 03 09 08 07 07 08 07 08 09 09 05 03 08

*+ five 75-foot nets of meshes 1", 2", 3", 4" and 5"
+ 75-foot net consisting of 25-foot panels of 1%", 2%" and 3%" meshes

(¥

34



Petromyzonidae

lampetra japonica
Clupeidae

Clupea harengus pallasii

Table 2 (continued)

Toker Point '
and vicinity

oyl .
LN

Warren Point and
Hutchison Bay

Coregonidae :
Coreconus autumnalis
C. clupeaformis
C. nasus
C. sardinalla ,
Sternodus leucichthys
smeridae
Osmerus mordax

Esocidae
Esox lucius

Catastomidae
Catastcmus catastomus

Gadidae
BPoreogadus saida
Eleginus gracilis
Lcta lota

Zoarcidae
Lycenchyles sp. -
Lvcodes jugoricus
L. pallidus
tichaeidae
Acantholumoenus rackayi
Lumoznus fabricii

Cottidae

75- 75- 75- 74- 75- 75- 73- 75- 75- 73- 73- 75- 75-
107 108 109 030 021 022 006 023*028 019 020 119 120 ~

Mvoxocephalus guadricornis 16

Fleuronectidae
Liopsetta glacialis
Platichtnys stellatus

Cear used

Water depth (m) .

Cate: Day .
Month

* standard gang fishing for 35 hours
)

0T

8
13
08

78 57

1 85 31
30 838 28
103
1 45 61
2
. ‘7
1 :
4
1 6 3 1
2
1 1
OT OT S S S GH GN GN
8 10 7 4 4
13 13 07 02 02 02 05 09
03 C8 09 08 08 03 08 08

[}

35 .

1468

15

02
08

a4

oT

02
08

0T 0T
8 17
25 25
08 D8



X

Petromyzonidae
Lampetra japonica
Clupeidae o

Clupea harengus pallasii
Coregonidae

Coregonus autumnalis

C. clupeaformis

C. nasus

C. sardinella

Stenodus leucichthys
Osmeridae

Osmerus mordax
Esocidae .

Esox lucius
Catastomidae .

Catastorus catastomus
Gadidae :

Boreogadus saida

Eleginus gracilis

Lota lota
Zoarcidae.

Lycenchyles sp.

Lycodes jugoricus

L. pallidus
Stichaeidae

Acantholumpenus mackayi
Lumpenus fabricii
Cottidae

Myoxocephalus guadricornis

Pleuronectidae
Liopsetta glacialis
Platichthys stellatus

Gear used
Vater depth (m) .
Date: Day _

Month

Table 2 (continued)

Warren Point and
Hutchison Bay

Atkinson Point and
HMcKinley Bay

74- 74- 74- 74- 75- 75-
021 022 023 024 024 027

133 4 5 4 18

4 2 3
23
80 26 7 2 21 6
1
1 1 1 2 2
1 8 6 .1 20

2 3 117 6

s §$ S S S S

05 05
08 08

15 20 21 21
08 08 08 08

* fiye 75-foot nets of meshes 1", 2", 3", 4" and 5"

36

tA

74~ 74- 75- 75- 73- 74~
026*027*030 032 025 028

55 16 17
27 4 2.1 2 10
1 8
220 8 6 11
4
1
1B 1 11 52
1 2 1

GN GN GN GN S S

3 7 S5 17 '
27 30 16 17 26 31
08 08 08 08 08 08
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Table 3
Fish collected in the offshore waters.

Petromyzonidae
Lampatra japonica (Martens)

Coregonidae
Coreqonus autumnalis (Pallas)
C. clupeaformis (Mitchill).

C. sardinella Yalenciennes -

Osmeridae
Osmerus mordax (Mitchill)

Gadidae )
Boreogadus saida (Lepechin)
Eleginus gracilis (Tilesius)

Stichaeidae .
Lumpenus fabri.ii (Valenciennes)

Ammodytidae
Ammodytes hexapterus Pallas

Gasterosteidae
Pungitius pungitius (Linnaeus)

Cottidae
Icelus sp. .
Gymnocanthus tricuspis (Reinhardt)
Mvoxoceohalus gquadricornis (Linnaeus)
Trialops nybelini: Jensen
T. pingelli Reinhardt

Agonidae -
Aspidopnhoroides olrikii Lltken

Liparidae
Liparis cyclostigma Gilbert
L. herschelinus Scofield
L. koefoedi Parr

~ stout sand lance

Arctic lamprey

Arctic cisco
humpback whitefish
Teast cisco

rainbow smelt

Arctic cod
saffron cod

slender eelblenny

ninespine stickleback

 Arctic staghorn sculpin

fournorn-sculpin re
bigaye sculpin -
ribbed sculpin.

Arctic alligatorfish

. dusky seasnail

bartail seasnail
gelatinous seasnail



.
(3.3

101
Gadidae =~

Boreogadus saida 3'

ETeginus sp.

Cottidae
Triglops nybelini

Liparidae
Liparis koefoedi

Distance net towed(km) 10
Depth net towed (m) 115

Water depth (m) 285

bt

Table 4

Midwater trawling studies, 19733

102

20

130
542

103

10

10
100
130

104

11
65
400

105

10
115
250

A
v

106

23

10
130
275

109

23

10
150
250

110

29

111

96

10
70
381

112

180
651

114

105
132

115

- N

10
160

541 -

116

85
174
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Petromyzidae
Lampetra japonica

Coregonidae,
Coregonus autumnalis
C. clupcaformis
C. sardinella

Osmeridaa
Osmerus mordax

Gadidae

Eleginus gracilis

Gasterosteidae
Pungitius pungitius

Ammody tidae
Ammodytes hexapterus

Distance net towed (km)
Depth net towed (m)

" Water-depth (m)

~/

Table 5

Midwater trawling studies, 1974

031 033 035 036 038 045 047 052 053 055
S
1 95 3 1 7 2 10 44
. 1 .
25 3 ' : 3 8
. .
Vo 6
1 3 1 2 3 6
1
1
3 3 6 6 6 6 3 6 5 6
7 6 1 10 4 8 7 8 2 2
48 35 30 1 10

60, 10 35 10 30 |1

061 062 063

. .
1
lu
5 3 - .
a1 e
.30 120



uv

"
an

: Petromyzonidaé
Lampetra japonica

Gadidae
Boreogadus saida

'Stichaeid&e
Lumpenus sp.
L L]

Cottidae
Icelus sp.
Gymnocanthus sp.
tricuspis
Myoxocephalus qua

G.

dricornis

Triglops nybelini

T. pingelli

Agonidae

Aspidophoroides olrikii

Liparidae
Liparis sp.
» cyclostigma
. herschelinus <4755 <fps(™
. koefoedy = s+

L
L
L

Distance net towed (km)
Depth net towed (m)
Water depth (m) '

Table 6 -
Midwater trawling studies, 1975

301 302 303 304 305 306

1 668 120 15 314 370

X 270 152 .10 182 57
1?

25 14 -1 2 3

20

6 14 13 - 11 13 8

70 79 76 42 3 40

307

280

10
35

308

481

10
35

1309 310 311
146 65 18
1 5
3
3
L] 8.
7 6
1410 6
1 1 6 .
110 55 185 °



(2 Y

Petromyzonidae
Lampetra japonica

Gadidae "
Boreogadus saida

Stichaeidae

Lumpenus sp.
L. fabricii

Cottidae
Icelus sp.
Gymnocanthus sp.
G. tricuspis
Myoxocephalus quadricornis

Triglops nybelini
T. pingelli

Agonidae
- Aspidophoroides olrikii

Liparidaec
Liparis sp.
L. cyclostigma
L. herschelinus
L. koefoedi

Distance net towed (km) -
Depth net towed (m)

Water depth (m)

N

Table 6 (cont'd.)

Midwater trawling studiés, 1975

312

153

10
20

313

3583

.99

‘33
47

10
60

314

109

13

29
40

3

15 316
A .
1
84 19
L]
1?
1
1
1
5
4
) 11
10 2
45 10

317

-1

43

10
30

318

113
86

59

102

319 320 321 - 322
4 27 315 361
1 13 6
17
3 19
-4
8 4.
-7 7
20
4 _
' 3? .
29 64
4

3% 180 40 35



Table 7

Sex composition of each species collected in the vicinity of Tuktoyaktuk_

1973 ¢ 1974 . 1975

No. . No. ' No. ‘
sexed % Males sexed. % Males sexed £ Males
Clupea harengus pallasii ' 73‘ 39.7 72 48.6 - 164 56.1
Coreoonus autumnalis 230 62.2 277 53.4 162 61.7
C. clupeaformis : ' 170 56.5 30 56.7
C. nasus . - | 122 59.8 26  81.6
C. sardinella 517 53.4 687 58.9 - 471 56.5
Stenodus leuci chthys - 93 67.7 102 . 56.8
Osmerus mordax 397 47.9 357 50.4 154 65.2
Boreogadus saida - 4 25.0 :
Eleginus gracilis | 5 40.0 = 8 . 37.5
‘Lota lota : ‘ 5 100.0
Myoxocephalus quadricornis 25 0.1 10 20.0
Liopsetta glacialis | 12 66.7 5 40.4

Platichthys stellatus _ : 32 78.1

.
A
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Table 8

§

Egg sizes of C. harennus pallasii and 0. mordax co]]ected in the vicinity

of Tuntqya<tuk in 1974 and 1975.
Egg Diameter (mm)

"h.

e

N %<0.5 %0.5-0.8 %>0.8
C. harengus pa]]asfi o " . |
. Coast, 1974 ' 37 73.0 270 . 0
Bays, 1975 - 57 64.9 29.8 5.3
0. mordax ' :
Tuk Harbour,. 1974 . 4 100 0o 0
Coast, 1974 = - 158 96.2 3.2 0.
: 21 100 0 0

Bays, 1975 . .

(Y'Y

T



Table 9
Test‘zs widths and egg sizes of the Coregonidae collected in the vwcmn;y
of Tuktoyaktuk in 1974 and 1975. , .
Testis Width (mm) Egg Diameter (mm)
4

N #<5.0 %5.0-10.0 %10.0 N 2<0.5 20.5-1.D %1.0

C. autumnalis ' : -
Tuk Harbour, 1974 53 100 0 0 0 0 D D

Coast, 1974-summer 100 86.4 2.7 0.9 73 95.9 4.1 ]
-winter 1. 100 0 0 3 100 D D
Bays, 1975 61 60.6 19.7 19.7 56 46.5 33.8 19.%

-C. clupeaformis

Tuk Harbour, 1974 23 82.6 8.7 8.7 59 47.5 3.3 18.56
Coast, 1974-summer 20 55.0 20.0 25.0 8 50.0 - 12.5 37.5
Bays, 1975 15 73.3 6.7 20.0 12 75.0 25.0 D

C. nasus H - -
Tuk Harbour, 1974 51 52.8 17.7 23.5 51.1° 34.0 14.9
Coast, 1974-summer 1 0 -0 100 0 0 0 ,
Bays, 1975 15 33.3 13.3 53.4 - 66.7 3230 £

C. sardinella
Tuk Harbour, 1974 3 66.7 0 33.3 20.0 D BO.D
Coast, 1974-summer 404  97.3 2.5 0.2 85.3 4.7 0

-winter 10 90.0 10.0 0 82.3" 8.3 D

Bays, 1975 197 86.3 12.2 1.5 74.8 24.5 0.7

S. Jeucichthys ’ -
Tux Harbour, 1974 6 83.3 16.7 8] 74.1 22.1 3.7
Coast, 1974-summer 1 100 0 0 0 0 0
Bays, 1975 - .. -39 - 87.2 12.8 0 90.6 8.4 D

.
(3.8
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Table 10

Temperature and salinity data, 1973-1975

Station

75-014
75-005
75-007
73-002
73-002
74-012
74-012
73-003
73-003
73-004
73-005
74-013
74-013
74-014
74-017
73-010
73-011
74-018
74-019
73-007
74-020
73-008
73-009
74-029

Date

20 Jul
7 Jul
11 Jul
21 Jul
25 Aug
17 Jul
2 Dec

23 Jul

25 Jul
26 Jul .

22 Jul

5 Aug
27 Jul
29 Jul
17 Aug

29 Jul
29 Jul

31 Jul
20 Aug
1 Sep
6 Sep

Temperature (°C)

Sah’nity (oloo) b

45

[

Surface 1m 2m  Surface Im 2m
>12.0 0
>12.0 | 0
- >12.0 0
12.0 11.8 0 0
9.8 3.0 3.3
13.4 ) 13.0 0.2 0.2
. <2.8 '
12.0 . 120 0 0
10.3 9.6 2.2 41
135 = 132 0 0
16.0 12.5 .
. 9.9 0.2
11.0 0.5
10.9 10.9 0.5 0.5
10.9 0.5 '
6.8 6.5 14.0 15.0
7.3 6.3 8.1 16.8
12.1 0.7
11.0 | 1.0
8.5 4.5 14.5 12.2
12.2 12.1 0.4 0.4
2.5 4.2 13.3 22.6
5.0 3.6. 21.5 24.0
5.2 5.0 ' ‘



. Station

75-003
75-018
75-019
74-030
75-023
75-028
73-019
73-020
74-021
74-023
74-024
74-026
75-030
75-032
74-025

Date

10 May
26 Jul
29 Jul
7 Sep
4 Aug
8 Aug
2 Aug
2 Aug
15 Aqg

21 Aug

21 Aug

.27 Aug

15 Aug
16 Aug
26 Aug

Tab]e‘lo'(congfd.)

Temperature (°C)

o Sa'linity (olco)

.
ta
.

5.5

Surface 1m 2m Surface 1m 2m
0.1 <2.8
9.2 . 6.0
‘ - 10.1 .8.0
5.3 ‘
7.8 16.0
- . 8.2- 14.0
15.9 4.1 1.8 16.8
16.6 | 11.5 1.2
6.8 .
7.3
7.6
8.0
8.5 - 13.0
8.9 11.0
9.9 -
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